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Abstract
Background: The incidence of malignancies is on the rise in different communities, making them the second most
important cause of mortality in developed countries. One of the treatment modalities for these malignancies, apart
from surgery and chemotherapy, is radiotherapy which might in itself lead to some complications in the area receiving
radiation. The present study was undertaken to evaluate the prevalence of oral complications in patients undergoing
radiotherapy of the oromaxillofacial area in Shahid Ramazanzadeh Radiotherapy Center in Shahid Sadoughi University
of Medical Sciences. Materials and Methods: The present descriptive/analytical study was carried out from 2014 to
2015 on 144 patients with head and neck malignancies, referring to Shahid Ramazanzadeh Radiotherapy Center, Yazd,
Iran. The patients underwent intraoral examinations before radiotherapy, during the second week after radiotherapy and
at the end of radiotherapy. The patients’ background data and the presence of oral complications were recorded in special
forms. Data were analyzed with SPSS 17, using chi-squared test. Results: Of 144 patients evaluated, 51 were male
and 93 were female. During the final examination, all the subjects (100%) had mucositis, xerostomia and candidiasis,
with 85.4% of the subjects (123 patients) suffering from gustatory disturbances. Although only 38.1% of the subjects
had oral ulcers at the end of the second week, all of them (100%) exhibited such lesions in the final examination.
The prevalence rate of tooth hypersensitivity at this stage was 22.9%. During the second examination, 117 subjects
(83.3%) exhibited grade I trismus, 42 of which exhibited deterioration toward grade II during the final examination.
Conclusion: The results of the present study showed a high rate of oral complications in patients undergoing head and
neck radiotherapy. Mucositis, xerostomia and candidiasis were the most prevalent complications.
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Introduction
The incidence of malignancies is increasing world
wide and they have become the second most important
cause of death in developed countries (Duncan et al., 2005;
Taheri et al., 2006; Hashemipour et al., 2008; Cheng et
al., 2011; Little et al., 2013). Oral and pharyngeal cancers
account for approximately 4% of these malignancies
(Gellrich et al., 2003; Duncan et al., 2005; Taheri et al.,
2006; Hashemipour et al., 2008; Cheng et al., 2011; Little
et al., 2013). One of the treatment modalities applied
to such patients, apart from surgery and chemotherapy,
is radiotherapy. Some of the acute complications of
radiotherapy in the head and neck region are nausea,
vomiting, mucositis, xerostomia, loss of the taste
sensation, trismus, tooth hypersensitivity, secondary
infections (viral, bacterial and fungal), periodontal
changes and desquamation of skin, which occur during
the treatment(Shafer et al., 1983; Carl, 1993; Rodney and
McBride, 1998; Andrews and Griffiths, 2001; Devita et
al., 2001; Vissink et al., 2003).

Inflammation and mucosal rubor are usually the first
visible reactions on the skin that are manifested a few
days after radiotherapy(Carl, 1993; Vissink et al., 2003;
Greenberg and Glick, 2015). In addition, changes in the
oral mucosa are essentially the same as those occurring
in skin; however, due to the low resistance of the mucosa
compared to skin, the mucosa manifests a faster response
to radiation. However, due to the higher turnover of
mucosal cells, the induced inflammation recovers faster
than dermatitis(Ghavam, 2001).
The major salivary glands, also, inadvertently receive
20-30 Gy of radiation during the radiotherapy of the
oropharyngeal area. The parenchymal components
of salivary glands are very sensitive to radiation, and
xerostomia is the most common complication in patients
undergoing head and neck radiotherapy. In addition,
patients their parotid glands on both side receive radiation
are more prone to xerostomia compared to those whose
parotid gland receives radiation only from one side (Carl,
1993; Newman et al., 2002). Since radiation decreases the
salivary flow, the self-cleaning activity of the oral cavity
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by the saliva is disturbed, leading to dental caries (Shafer
et al., 1983; Robbins, 2000; Andrews and Griffiths, 2001;
Newman et al., 2002; White and Pharoah, 2014; Greenberg
and Glick, 2015).
Other complications of radiotherapy are injuries to the
blood vessels of the periosteum, a decrease in the activity
of osteoblasts and osteoclasts, and an increase in adipose
tissue and fibrotic connective tissue in the bone marrow,
resulting in a decrease in blood vessels and cellularity,
which make the bone marrow hypoxic. A decrease in
bone mineralization gives rise to an increase in bone
brittleness, all of which result in osteoradionecrosis(Shafer
et al., 1983; Andrews and Griffiths, 2001; Newman et
al., 2002; White and Pharoah, 2014; Greenberg and
Glick, 2015). Since the saliva contains a large number
of antimicrobial agents, including mucins, electrolytes,
proline, IgA and histidine, each with a specific defensive
action, the ionizing radiation causes important changes
in the host defense action by inflicting injuries on the
salivary glands, giving rise to candidiasis and dental caries.
An increase in the number of cariogenic microorganisms
such as S. mutans, Lactobacilli, S. sanguis, Neiseria,
Fusobacteriumand Actinomyces, is of significance(Shafer
et al., 1983; Shrout, 1991; Andrews and Griffiths, 2001;
Little et al., 2013; Greenberg and Glick, 2015).
Considering the effect of oral health on the quality of
life, the present study was carried out to evaluate the oral
complications in patients undergoing oromaxillofacial
radiotherapy, referring to Shahid Ramazanzadeh
Radiotherapy Center, Shahid Sadoughi University of
Medical Sciences in 2014.

Materials and Methods
The present descriptive/analytical cross-sectional
study was carried out on 144 patients with head and
maxillofacial malignancies from September 23rd 2014 to
September 23rd 2015, referring to Shahid Ramazanzadeh
Radiotherapy Center, who underwent radiotherapy.
Consecutive sampling technique was used to include
patients in the study. Before any action, Research Ethics
Committee approval for this research was obtained
(number: 34,267). Patients willing to cooperate were
included after signing an informed consent form. The
inclusion criteria consisted of patients with at least
a part of theoral or maxillofacial region undergoing
radiotherapy, no systemic conditionsaffecting the oral
health, being in the first session of their treatment and
no history of radiotherapy or chemotherapy. The patients
were clinically examined three times: before radiotherapy,
during the second week of radiotherapy and at the end of
radiotherapy. Oral examinations of all areas of the mouth
was done whit lip retraction and mirror , under standard
condition in dental chair by dental student trained in this
field .
The following clinical entities were evaluated
Mucositis: Erythema and rubor in the mucosa, which
is sometimes associated with a burning sensation, erosion
or ulceration(Greenberg and Glick, 2015). In addition,
mucositis was evaluated based on WHO criteria (patient’s
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description) and NCI-CIC (clinical evaluation) (Shrout,
1991).
Oralulcers: These lesions are usually well-demarcated
and indented with epithelial defects and are covered with a
fibrin coagulum with a white or yellow surface appearance
(Greenberg et al., 2008).
Xerostomia: Xerostomia is diagnosed when, based
on a questionnaire introduced by Fox et al, the patient
provides a positive response to at least one of the following
questions (Browning et al., 1987):
1) Do you need liquids to swallow dry foods?
2) Do you have a dry mouth when you are having food?
3) Do you have any problems when you swallow food?
Taste disturbance: Taste disturbance is defined as any
change in taste sensation or feeling of an abnormal taste in
the oral cavity (Hashemipour et al., 2008). This problem
was evaluated by asking the following questions: 1) Do
you have any unpleasant taste in your mouth? 2) Do you
feel that you are unable to feel one or more than one taste?
3) Have there been any changes in your diet? 4) Have taste
disturbances resulted in changes in your daily activities?
5) Are you able to feel the bitter taste of coffee, the sweet
taste of ice cream, the salty taste of potato chips and the
sour taste of lemons?
Trismus: Trismus was scored based on the following
criteria:(Dijkstra et al., 2004)grade I, mouth opening
between 31 and 40 mm; grad II, mouth opening between
25 and 30 mm; grade III, mouth opening less than 25 mm.
Tooth hypersensitivity: It was defined as a reaction
higher than normal to stimuli in the oral cavity.
candidiasis (thrush): The condition is characterized by
the presence of white plaques or papules that are removed
by a piece of gauze, revealing an underlying erythematous
or bleeding area(Greenberg and Glick, 2015).
The radiotherapy machine used in the present study
was a NEPTUN 10 P linear accelerator (Poland), with
9 MV of energy and a daily dose of 180‒200 cGy for 5
days a week. All the subjects were examined with dental
mirrors, tongue depressors, gauze pieces, dental explorers,
periodontal probes and transparent graduated rulers. Data
were analyzed with SPSS 17, using chi-squared test.

Results
Of 144 subjects included in this study, 51 were male
and 93 were female, with a mean age of 49.33±16.03

Figure 1. Frequency Distribution of Oral Complications
(%)
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Taste disturbance
Oral ulcers
Trismus

II

15 subjects
(10.4%)

I

117 subjects
(81.2%)

42 subjects
(29.1%)

9 subjects (6.2%)

18 subjects
(12.5%)

III

15 subjects
(10.4%)

Tooth hypersensitivity

21 subjects(15.2%)

33 subjects (22.9%)

Table 1. Frequency Distribution of Oral Complications Subsequent to Radiotherapy in Patients Referring to Shahidramazanzadeh Radiotherapy Center (N=144)

Fungal infection

42 subjects
(29.1%)

Xerostomia

60 subjects
(41.6%)

144 subjects
(100%)

Mucositis

144 subjects
(100%)

123 subjects
(85.4%)

Variable

144 subjects 144 subjects
(100%)
(100%)

144 subjects
(100%)

3 subjects (2%)

Two weeks after radiotherapy

144 subjects 144 subjects
(100%)
(100%)

Before radiotherapy

Completion of radiotherapy

years. Based on the results, none of the subjects exhibited
mucositis , xerostomia and Candida infections during
the first examination: however, at the end of the second
week, all the subjects (100%) exhibited the complications
mentioned above, which persisted until the end of the
study (Table 1 , Figure 1).
In the first examination, none of the subjects exhibited
gustatory disturbances; however at the end of the
second week, 60 subjects (41.6%) and during the final
examination, 123 subjects (85.4%) suffered from taste
disturbances.
In the first examination, 3 subjects had oral ulcers;
at the end of the second week, 42 subjects (29.1%) had
oral ulcers at the final examination, all the subjects had
oral ulcers.
In the first examination, 3 subjects exhibited mouth
opening between 31 and 40 mm (grade I), which
progressed to grade II during the second examination and
remained grade II until the end of the treatment. In the
second examination, of the subjects healthy in relation
to trismus, 117 (81.2%) exhibited grade I trismus; of
these117 subjects, 42 subjects exhibited grade II trismus.
15 subjects, also exhibited grade II truisms during the
second examination, demonstrating exacerbation at the
end of treatment, reaching a mouth opening less than 25
mm (grade III). These observations showed the incidence
of trismus during the different stages of radiotherapy,
which is significant (P<0.001).
Of 144 patients included in this study, 6 patients were
edentulous and tooth hypersensitivity was evaluated in
138 patients. During the second examination,21subjects
exhibited tooth hypersensitivity (15.2%). Of 117remaining
subjects, 12 subjects exhibited tooth hypersensitivity
during the final stage of treatment. On the whole, 22.9%
of subjects exhibited tooth hypersensitivity, which was
not statistically significant.

Discussion
Radiotherapy has a great role in controlling head and
neck cancers. One of the most common complications
of patients undergoing radiotherapy of the head and
neck region is xerostomia. A decrease in or cessation of
salivary flow begins at the end of week 1 or week 2 of
radiotherapy, which is secondary to the irradiation of major
salivary glands (Greenberg et al., 2008).In the majority
of studies, such as those by Taheri et al., (2006) (96.7%)
and Hashemi et al., (2008) (95.2%),xerostomia was the
most common complaint of patients undergoing head
and neck radiotherapy. In addition, a study by Duncan et
al showed a significant increase in xerostomia severity
during the radiotherapy period, which was reported to be
one of the most common complications of head and neck
radiotherapy in a systematic review by Turner et al. In
addition, Chung et al., (2011) reported xerostomia as the
most common complication after radiotherapy that affects
the patients’ quality of life. After irradiation of 20‒30 Gy
(over 23 Gy) to the head and neck region in radiotherapy
patients, xerostomia certainly occurs in the majority of
patients, which is due to the sensitivity of the parenchyma
of salivary glands to radiation. In the present study, at the
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end of week 2 all the patients (100%) exhibited xerostomia
which persisted until the end of the study.
Direct injury by radiation to basal epithelial cells
and the underlying tissue through injury to cellular
DNA results in the atrophy of the epithelium and the
subsequent mucositis (S. et al., 2009; Turner et al., 2013).
Mucositis is one of the most common complications
secondary to radiotherapy, which begins during the first
two weeks of radiotherapy and even with a radiation
dose of 10‒20 Gy (especially a dose over 30 Gy) to the
oral mucosa (Alvarino-Martin and Sarrion-Perez, 2014)
and is exacerbated with the continuation of radiotherapy.
The condition gradually subsides over 3‒6 weeks after
completion of radiotherapy (Turner et al., 2013). The pain
and burning sensation due to mucositis may encourage
the patient to discontinue the treatment.
Kurnatowski et al., (2014) showed that during the
third week and the last day of radiotherapy the majority of
patients suffered from mucositis. In a study by Durlacher.,
(2010) too, mucositis was the most common complication
in 10‒100% of the patients undergoing radiotherapy
for head and neck cancers, which was attributed to or
proportional to factors related to the patient, the type of the
cytotoxic drugs used and the radiation dose. In addition, in
a study by Taheri et al, mucositis was observed in 66.7% of
the subjects during the first stage of the study, increasing
to 86.7% during the second stage and to 100% in the final
stage (Taheri et al., 2006).On the other hand, Hashemipour
et al., (2008) reported mucositis in 83.3% of patients they
evaluated. In the present study, non of subjects exhibited
oral mucositis at the beginning of the study and 100% of
the subjects had mucositis during the second week, which
increased in severity until the end of the study.
Oral ulcers are the secondary complications of
mucositis and xerostomia in patients undergoing
radiotherapy of the head and neck region. In the present
study, 29.1%of patients had oral ulcers during the second
week, which increased to 100% at the end of the study.
Taheri et al., (2006) reported oral ulcers in 30% of the
patients during the second week and in the next stage,
53.3% and 90% of patients exhibited oral ulcers. Oral
ulcers increase the severity of painand burning sensation
of patients, increasing interference with the normal
function of the oral cavity and the risk of secondary
infections.
Candidiasis is a common infection in patients
undergoing radiotherapy; studies have reported an 80%
rate in such patients (Taheri et al., 2006). This infection
is usually manifested in the form of pseudomembranous
candidiasis or the inflammation of the labial commissures.
Kurnatowski showed the presence of fungi in 66.2%
of the patients before initiation of radiotherapy; however,
at the third week of treatment 80% of the patients had a
positive test result for fungal growth; 4‒6 weeks after
completion of radiotherapy only 57.1% of patients
exhibited fungal infection (Kurnatowski et al., 2014).
In the present study, no apparent fungal infection
was observed before treatment; however, in the second
week 100% of the patients had candidiasis (thrush),
which continued until the end of treatment. This finding
is much more than that reported by Hashemipour (57%)
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and Taheri, who showed candidiasis in only 16.7%, 20%
and 33.3% of patients during different stages of treatment.
The differences in the percentages reported might be
attributed to differences in the clinical criteria used for
the evaluation of candidiasis, the intensity of the radiation
dose used in the three studies and simultaneous use of
antifungal agents by the patients.Shrout (1991) reported
the presence of mild candidiasis in a number of patients,
which persisted even after the end of treatment.
A disturbance in perceiving food tastes secondary
to the direct effect of radiation on taste buds occurs
in a number of patients, and changes in salivary flow,
too, might have a role in its initiation and exacerbation
(Greenberg et al., 2008). In the present study, 41.6% of
the subjects reported gustatory disturbances in the second
week after initiation of radiotherapy, which increased to
85.4% at the end of the study. Hashemipour et al., (2008)
reported a qualitative disturbance in taste sensation in 22
patients in their study.
A limitation in mouth opening takes place with
unpredictable frequency and severity after radiotherapy if
masticatory muscles or TMJ are in the field of radiation,
usually being manifested 3‒6 months after completion of
radiotherapy and persisting as a problems for life (Vissink
et al., 2003; Sciubba and Goldenberg, 2006) Fibrosis and
scarring of masticatory muscles, fibrosis of ligaments
around the TMJ and scarring of pterygomandibular raphe
on both sides, which is proportional to the source and
dose of radiation, might have a role in trismus (Vissink et
al., 2003; Turner et al., 2013). In the study carried out by
Hashemipour et al., (2008), 30.9% of subjects exhibited
grade I trismus in the first stage of the study, which turned
to grade II in 45.2% of the cases and to grade III in 23.4%
of cases at the end of the study. In thepresent study, 9
patients exhibited grade I trismus before the initiation of
treatment, which was converted to grade II in the second
stage and persisted until the end of the study. At the end
of the second week, 81.2% of subjects exhibited grade I
trismus, 42 of which (of 117 subjects) exhibited grade II
trismus at the end of the study. 15patients exhibited grade
II trismus in the second stage, which was converted to
grade III at the end of week 4, indicating the significance
of the increase in trismus severity with an increase in
the duration of irradiation and the amount of radiation
received. Since placement of the pterygoid muscle in the
radiation field is considered an important factor in trismus,
the differences in the results of studies might be attributed
to radiotherapy treatment plan (Vissink et al., 2003).
In the present study, there was no significant
difference in tooth hypersensitivity between patients
in different examination sessions. Such a lack of
difference might be attributed to the resistance of teeth
to radiation (Hashemipour et al., 2008) and absence
of a significant effect of radiation on the permeability
of organic components of enamel, as reported by
Vissink et al., (2003).
The results of the present study showed that a large
number of patients undergoing radiotherapy exhibit
complications, the most common of which are mucositis,
xerostomia and candidiasis. In addition, the high
frequencies of oral ulcers, disturbances in taste sensation,
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tooth hypersensitivity and trismus were significant in
these patients.
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