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Abstract 
Background: This study aims to evaluate the influence of two dental treatment protocols, outpatient non-regulated 
treatment versus supervised hospital treatment, on the oral health of patients undergoing oral cancer (only radio-
chemotherapy treatment, not surgical) treatment.
Material and Methods: The study used a quasi-experimental approach justified on ethical grounds. A total of 41 
patients were included in the control group (outpatient non-regulated treatment) and 40 patients in the experimental 
group (in-hospital supervised treatment). The patients were treated only with chemotherapy (not surgical treatment 
was made) for oral cancer. This decision was taken by the oncology committee of the hospital without being in-
fluenced by this study. Data regarding plaque index, daily brushing habits, appearance of new cavities, need for 
extractions, appearance of candidiasis and use of prosthetics in both groups were collected at three points throu-
ghout the study: before starting cancer treatment, during treatment and after treatment. The values obtained using 
the Student’s t-test and chi-squared were compared.
Results: Based on similar patient backgrounds, throughout cancer treatment the intervention under study resulted in 
a decrease in plaque index, necessary extractions, and incidence of decay, as well as an increase in daily brushing 
among other improvements in oral health observed in the experimental group versus the control group.
Conclusions: From our data, we can confirm that supervised dental treatment performed during oral cancer treat-
ment produced an improvement in the oral health of patients with oral cancer.
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Introduction
Head and neck carcinomas are the fifth leading cause 
of cancer in the world’s population, representing 5% of 
all cancers in men and 2% in women (1). The annual 
incidence of these carcinomas is 500,000 new cases per 
year (2,3).
Malignancies in the mucous membrane lining of the 
oral cavity are epidermoid squamous cell carcinomas 
(ESCC) in about 90% of cases. Most of these tumors are 
found in surface areas and could be diagnosed at early 
stage, but those lesions located in deeper levels usually 
manifest themselves and are subsequently diagnosed af-
ter having grown and reached advanced stages (2).
Alcohol and smoking, and particularly the combination 
of both, are considered the main etiological risk factors 
for the development of this malignancy (4-6). Other 
predisposing etiological factors include infection by the 
human papillomavirus (7) and the presence of chronic 
oral inflammation. These two conditions play an impor-
tant role in patients who have never been smokers or 
drinkers (8-10). In addition, there are independent risk 
factors such as poor hygiene and poor oral health that 
must be considered and more notably present in cancer 
patients than in healthy subjects (11).
Aggressive treatment of an oncological disease produ-
ces inevitable effects on normal cells. Due to its high 
rate of cell proliferation, the gastrointestinal tract muco-
sa, including the oral mucosa, is the main place where 
the toxic effects of cancer treatment are observed (12).
Radiochemotherapy treatment of head and neck tumors 
affects the entire stomatognathic system, especially the 
lips, tongue, floor of mouth, oral mucosa, palate, and 
gums, with the presence of mucositis evident two weeks 
after starting treatment. In addition, it affects the sali-
vary glands, causing xerostomia; masticatory muscles, 
resulting in skin fibrosis and muscular atrophy; and den-
tal caries and fungal and bacterial infections, directly 
affecting the oral health of patients (13-19).
Several studies have indicated the high demand for den-
tal treatment, especially treatment of caries and perio-
dontal disease (57% to 98%) observed in patients diag-
nosed with oral cancer (20-25). Likewise, many authors 
recommend dental treatment prior to cancer treatment; 
extractions are the most frequently performed of these 
treatments (26,28). Current guidelines usually recom-
mend the removal of any teeth with poor prognosis and 
a high risk of infection in order to reduce the risk of os-
teonecrosis in irradiated areas (24).
However, teeth with periodontal disease and pockets of 
less than 5 mm are likely to be maintained with perio-
dontal treatment (24,25,28). Many of the dental extrac-
tions carried out on these patients are not performed due 
to the impossibility of other treatment, but rather a pre-
ference for a more radical approach in cancer patients. 
Some studies justify this by associating high rates of 

plaque with an increased risk of ONJ (24). Moreover, 
further studies are needed to confirm the effectiveness of 
a radical approach in the treatment of cancer patients via 
extraction in reducing the risk of osteonecrosis.
Since 1994, authors have recommended that dental the-
rapies be administered prior to cancer treatment in pa-
tients with head and neck cancer. Lockhart et al. (23) 
advise that patients receive comprehensive treatment by 
a dentist in order to prevent complications during and 
after radiotherapy.
In 2008, Jham et al. 2008 published a retrospective study 
on dental treatment administered to patients prior to ra-
diotherapy, evaluating oral health before, during and af-
ter cancer treatment (22). This study does not allow us to 
analyze the relevance of dental treatment to oral health 
because there was no control group. 
Koga et al. included 2,677 patients with head and neck 
cancer in a retrospective study of a period of ten years, in 
which the only dental treatments performed were tooth 
extractions, required by 405 of the patients (15.1%) (29).
In 2014, Saito et al. conducted a study of patients with 
breast cancer that showed lower presence of oral muco-
sitis in patients undergoing dental treatment before and 
during chemotherapy (30).
The information we have about the relationship between 
patients’ oral health and dental treatments carried out 
during oncological treatment is still limited. The aim of 
this study is to evaluate the impact of a basic regula-
ted dental treatment on the oral health of patients un-
dergoing oral cancer therapy using a quasi-experimental 
prospective approach, with a view to increasing the pu-
blished evidence available in this area.

Material and Methods
A quasi-experimental study was conducted at the Oral 
and Maxillofacial Surgery Service of the Virgen del Ro-
cio Hospital, in the city of Seville. In mid-2005, the pos-
sibility of incorporating some kind of dental treatment 
into the therapy provided to cancer patients at the same 
hospital was raised (along the lines of Kielbassa et al.) 
(31).
We received the proposal from the hospital management 
but needed time to implement the necessary resources, 
so this study began by including patients with oral can-
cer (squamous cell carcinoma) in the control group. A 
total of 41 patients were received from September 2005 
to September 2006. After having implemented the re-
sources needed to provide dental treatment, we began 
treating patients in the experimental group: 40 patients 
between October 2006 and October 2007.
The inclusion criteria applied in this study were as fo-
llows: patients diagnosed with oropharyngeal cancer 
(squamous cell carcinoma) who had been admitted to 
the Virgen del Rocio Hospital in Seville and were in 
need of combined radiochemotherapy cancer treatment. 
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To avoid biases linked to surgical trauma, which is di-
fficult to standardize, only patients who did not under-
go surgery were included. Other inclusion criteria were 
non-edentulous patients, and patients with a Karnofsky 
index of equal to or greater than 50%.
The exclusion criteria applied in this study were as fo-
llows: patients who voluntarily refused to the treatment 
proposed by the specialists of our service and opted for 
another treatment alternative to what oncologists had 
recommended; patients who were referred to another 
hospital; patients who chose not to be treated for their 
disease; patients who willingly ceased cancer treatment; 
patients who refused to submit to any part of the study 
or refused to consent to the scientific use of their data; 
failure to sign or breach of informed consent; patients 
who died during the study.
All patients were treated by Integral Consultation Ser-
vice for Oropharyngeal Tumors at the Virgen del Rocio 
Hospital in Seville; once tumor evolution had been as-
sessed, patients were scheduled to undergo cancer treat-
ment. At that time, patients’ current dental health, habits 
and oral problems were assessed. Patients in the control 
group were informed and advised of the care they should 
receive during radiochemotherapy treatment. This den-
tal treatment was established and monitored at primary 
care level centers (Table 1). Experimental group patients 
underwent supervised dental treatment, following Kiel-
bassa et al.’s guidelines (31) (Table 1), along with their 
radiochemotherapy treatment, but this treatment was 
held in the facilities of the hospital.
The study protocol was approved by the Ethics Commi-
ttee of the Virgen del Rocio Hospital. All patients read 

	

 
EXPERIMENTAL GROUP DENTAL TREATMENT 

• Instruction in oral hygiene. 

• Treatment with fluoride and chlorhexidine, being the two most commonly used solutions and those most cited in 
the scientific literature on the subject, to control oral diseases secondary to radiochemotherapy treatment. 

• Scaling and polishing. 

• Scaling and root planing. 

• Selective carvings to prevent bedsores in the oral mucosa teeth with sharp edges billed. 

• Prosthetic review. 

• Fillings. 

• Dental extractions. 

• Overall patient care insofar as other processes are concerned, in which radio-chemotherapy induced candidiasis 
was included. 

CONTROL GROUP DENTAL TREATMENT 

• Instruction in oral hygiene. 

• Use of chlorhexidine and fluoride. 
 

	

Table 1: List of in-hospital treatments performed on patients in each group.

and signed their informed consent to participate in the 
study. The guidelines for human experimentation outli-
ned in the Declaration of Helsinki were also carefully 
followed.
Observers collected all data on the oral health of patients 
in both the control and experimental groups. A simple 
odontogram was used for this purpose. Data were as 
follows: clinical decay, whether the patient had an oral 
prosthesis, teeth that required dental extraction during 
the study and the reason for the latter. The plaque index 
was measured using plaque disclosing tablets (Plac-con-
trol®, Dentaid, Spain) and by obtaining the result of 
dividing the number of surfaces with plaque by the to-
tal number of surfaces, multiplied by one hundred. Li-
kewise, the number of daily brushings was recorded, as 
well as whether or not the patient presented with oral 
candidiasis. In each group, data collection was perfor-
med prior to (one month before the radiochemotherapy), 
during (after completion of 60% of radiochemotherapy 
treatments) and after cancer treatment (twelve months 
after beginning the study).
The collected data were encoded into a data file in SPSS 
v.11 (IBM, USA) for statistical analysis. The descriptive 
study was conducted using mean and standard deviation 
or percentage, depending on the type of variable. To 
identify differences between the two groups that could 
be statistically significant, the chi-squared test or Stu-
dent’s t-test method was applied, according to the varia-
ble being compared between the two groups.
Similarly, variables were recorded during the three data 
collection periods of the study (before, during and after 
cancer treatment) in both the control and experimental 
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groups in order to analyze the difference between these 
points, identifying the growth or decline of each throu-
ghout the study. These data also were compared between 
the two groups.

Results
First, indicated treatments were performed on each study 
group at three specific times, before treatment, during and 
after cancer treatment (Table 2). Data relating to oral heal-
th at each of these three stages were also collected (Table 
3). Developments over this period were analyzed by com-
paring each of the variables in each group (Table 4).
Beyond the absolute data, we will focus mainly on the 
analysis of data evolution. However, it is interesting to 
note plaque index scores and their evolution in both study 
groups (Tables 3, 4, Fig. 1). We can observe how such a 
basic indicator of oral health, with so many implications 
in the prevention of oral diseases, behaves differently. 

The intervention proved able to control this indicator 
during cancer treatment, ending at similar levels to those 
observed pre-treatment. In the control group, the plaque 
index soars and remains high throughout treatment, with 
all of the clinical implications that this entails.
Upon focusing on the data increases/decreases of varia-
bles, and more specifically by comparing variables be-
fore and during cancer treatment, we can state that in 
the experimental (with dental treatment) group, plaque 
index was reduced by -23.95 ± 30.77. On the other hand, 
the control (without dental treatment) group saw an in-
crease in plaque index of ± 28.81 +15.71 between these 
two periods; the difference was statistically significant 
(p < 0.0001). The incidence of new caries in the dental 
treatment group was 0.18 ± 0.59. In the control group, 
this value was 0.51 ± 1.60, finding no statistically signi-
ficant differences.
Furthermore, during this period there was no difference 

	 1	

 
 BEFORE DURING AFTER 

Dental 
treatment 

group 

Without dental 
treatment 

group 

Dental 
treatment 

group 

Without dental 
treatment 

group 

Dental 
treatment 

group 

Without dental 
treatment 

group 
Curettage and root 

planing 
1.15 ± 1.48 0.00 ± 0.00 0.15 ± 0.36 0.00 ± 0.00 0.05 ± 0.22 0.00 ± 0.00 

Fillings 3.43 ± 5.61 0.68 ± 1.51 0.18 ± 0.59 0.00 ± 0.00 0.78 ± 3.33 0.00 ± 0.00 

Exodontias 0.03 ± 0.16 0.00 ± 0.00 0.05 ± 0.22 0.07 ± 0.35 0.35 ± 1.21 1.07 ±2.05 

Use of 
chlorhexidine 

40 patients 
(100%) 

41 patients 
(100%) 

34 patients 
(85%) 

6 patients 
(14.6%) 

23 patients 
(57.5%) 

5 patients 
(12.2%) 

Use of fluoride 
agents 

40 patients 
(100%) 

10 patients 
(24.4%) 

35 patients 
(87.5%) 

9 patients 
(22%) 

37 patients 
(92.5%) 

9 patients 
(22%) 

IOH and plaque 
control 

40 patients 
(100%) 

41 patients 
(100%) 

39 patients 
(97.5%) 

1 patient 
(2.4%) 

38 patients 
(95%) 

2 patients 
(4.9%) 

 
 

	
	

Table 2: Treatments applied to the groups before, during and after treatment with radiochemotherapy. The data from the experimental group 
gives an idea of in-hospital therapeutic efforts. For the control group, treatments were performed on an unsupervised outpatient basis, and data 
were taken from questions asked of patients in the group during study follow-up visits. The pairs of values at each time of the study that showed 
significant differences between the two groups (p < 0.05, chi-squared and Student’s t-test) are indicated in bold. 

	 1	

 
 BEFORE DURING AFTER 

Dental 
treatment 

group 

Without dental 
treatment 

group 

Dental 
treatment 

group 

Without dental 
treatment 

group 

Dental 
treatment 

group 

Without dental 
treatment group 

Plaque index 72.10 ± 37.72 71.1 ± 38.43 48.15 ± 35.79 86.80 ± 28.63 27.78 ± 32.22 84.12 ± 33.12 

Clinical caries 3.43 ± 5.61 6.56 ± 7.91 0.18 ± 0.59 0.51 ± 1.60 0.78 ± 3.33 1.41 ± 1.87 

Exodontias 0.03 ± 0.16 0.00 ± 0.00 0.05 ± 0.22 0.07 ± 0.35 0.35 ± 1.21 1.07 ± 2.05 

Candidiasis 2 patients 
(5%) 

0 patients 
(0%) 

2 patients 
(5%) 

8 patients 
(19.5%) 

0 patients 
(0%) 

4 patients (9.8%) 

Prosthesis user 11 patients 
(27.5%) 

4 patients 
(9.8%) 

13 patients 
(32.5%) 

2 patients 
(4.9%) 

15 patients 
(37.5%) 

2 patients (4.9%) 

Daily brushing 18 patients 
(45%) 

22 patients 
(53.7%) 

36 patients 
(90%) 

16 patients 
(39%) 

35 patients 
(87.5%) 

14 patients 
(34.1%) 

 
	

Table 3: Data on oral health status in each group before, during and after radiochemotherapy. The pairs of values at each time of the study 
that showed significant differences between the two groups (p < 0.05, chi-squared and Student’s t test) are indicated in bold.



J Clin Exp Dent. 2018;10(2):e158-65.                                                                                                                                                            Evolution of oral health in oral cancer patients

e162

	 1	

 
 

 DURING-BEFORE AFTER-DURING AFTER-BEFORE 

Dental 
treatment group 

Without dental 
treatment group 

Dental 
treatment group 

Without dental 
treatment group 

Dental 
treatment group 

Without dental 
treatment group 

Plaque index -23.95 ± 30.77 +15.71 ± 28.81 -20.38 ± 24.49 -2.68 ± 11.24 -44.33 ± 39.64 +13.02 ± 29.68 

Clinical caries +0.18 ± 0.59 +0.51 ± 1.60 +0.78 ± 3.33 +1.41 ± 1.87 +0.96 ± 2.23 +1.90 ± 1.76 

Exodontias +0.05 ± 0.22 +0.07 ± 0.35 +0.35 ± 1.21 +1.07 ± 2.05 +0.40 ±1.08 +1.13 ± 2.00 

Candidiasis 0 patients 
(0.0%) 

+8 patients 
(+19.2%) 

-2 patients 
(-5.0%) 

-4 patients 
(-9.6%) 

-2 patients 
(-5.0%) 

+4 patients 
(+9.6%)  

Prosthesis 
user 

+2 patients 
(+5.0%) 

-2 patients 
(-4.8%) 

+2 patients 
(+5.0%) 

0 patients 
(0.0%) 

+4 patients 
(+10.0%) 

-2 patients 
(-4.8%) 

Daily 
brushing 

+18 patients 
(+45.0%)  

-6 patients 
(-14.4%) 

-1 patient 
(-2.5%) 

-2 patients 
(-4.8%) 

+17 patients 
(+42.5%) 

-8 patients 
(-19.2%) 

 
 
	

	

Table 4: Evolution of oral health status in both groups over different periods of cancer treatment. The pairs of values at each time of 
the study that showed significant differences between the two groups (p < 0.05, chi-squared and Student’s t) are indicated in bold.

Fig. 1: Plaque index in groups at different periods of the study (%).

between the number of tooth extractions performed in 
both groups (experimental: 0.05 ± 0.22; control: 0.07 
± 0.35). Two patients in the experimental group began 
using prostheses while undergoing treatment, while in 
the group without dental treatment, two patients stopped 
using them. The number of daily brushings increased by 
18 patients in the experimental group, while it decrea-
sed by six patients in the control group (p > 0.0001). 
The number of patients with candidiasis increased in the 
control group (+8 patients) but remained stable in the 
experimental group (p < 0.001).
With regard to the values found upon comparing the 
post-treatment period and the intermediate point, we can 
see that the plaque index was reduced in the experimen-
tal group by -20.38 ± 24.49. The reduction in plaque in-
dex in the control group was lower: -2.68 ± 11.24 (p < 
0.001). The number of clinical caries at the end of cancer 
treatment compared to the number during treatment had 
increased by 0.78 ± 3.33 for the experimental group and 

1.41 ± 1.87 for the control group (p < 0.01). The number 
of extractions performed in both groups also showed sig-
nificant differences between these periods (experimental 
group: 0.35 ± 1.21; control group: 1.07 ± 0.50; p < 0.05).
Regarding the use of prostheses, there were no changes 
observed in the control group during this period. Howe-
ver, two patients in the experimental group began using 
prostheses. This was not a statistically significant diffe-
rence. Regarding daily brushing habits, one of the pa-
tients in the experimental group and two in the control 
group ceased brushing, but this was not a statistically 
significant difference. The presence of candidiasis de-
creased in two patients in the experimental group and 
four patients in the control group throughout this period 
(no significant difference).
Finally, with regard to the evolution of variables mea-
sured throughout the cancer treatment, we can state that 
in patients undergoing dental treatment, plaque index 
decreased by 44.33 ± 39.64. In patients without dental 
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treatment, plaque index increased by 13.02 ± 29.68 (p 
< 0.0001). The number of clinical caries in the experi-
mental group was +0.96 ± 2.23, while the control group 
showed +1.90 ± 1.76 (p < 0.01).
The number of dental extractions was lower in patients 
with treatment (0.40 ± 1.08) than in patients in the con-
trol group (1.13 ± 2.00) (p < 0.05). Throughout the 
cancer treatment, 10% of patients (four patients) in the 
experimental group began using prosthetics, while two 
patients (-4.8%) in the control group had to stop using 
them (p < 0.05). Seventeen patients in the experimen-
tal group increased their daily brushing, while eight pa-
tients in the control group decreased their daily brushing 
(p < 0.0001). The presence of candidiasis during cancer 
treatment decreased in two patients in the experimental 
group and increased in four patients in the control group 
(p < 0.05).

Discussion
Multiple studies have detailed the enormous amount 
of side effects that appear in the mouth after radio and/
or chemotherapy treatments for head and neck tumors, 
explaining how these bucco-dental disorders adversely 
affect patients (5.12 to 16.18, 25,27,28). It is evident that 
dentists are crucial to the early detection of oral cancer, 
but their role should not end there. (17,20-24,26,28-
30,32-39)
In 1994, Lockhart et al. (23) created dental treatment 
protocols for use prior to cancer treatment in patients 
with head and neck cancer that help avoid the complica-
tions of radiotherapy.
In 2013, Niewald et al. (35) designed a retrospective 
study of 90 patients that evaluated the dental health of 
patients before undergoing radiotherapy and its possi-
ble involvement as a risk factor for the development of 
mandibular osteoradionecrosis. They concluded that an 
increase in monitoring and dental treatment would result 
in fewer problems for patients in the future. 
Barrios et al. (19) conducted a study in 2015 of 142 pa-
tients in which they assessed the relationship between 
oral health and quality of life in patients suffering from 
oral cancer. A statistically significant difference was 
seen in patients who received dental treatment; a better 
outcome was observed in these patients, a finding corro-
borated our study.
Upon reviewing the results obtained in the control group, 
the present reveals statistically significant differences in 
the improvement of overall oral health of patients with a 
primary care protocol. It should be noted that no dental 
treatments were performed in the control group, but we 
devised a patient follow-up protocol with corresponding 
administration of toothpaste, mouthwashes and oral hy-
giene instruction. Although treatment in this group was 
limited to advice and instruction in oral hygiene practi-
ces, these were shown to benefit patients.

In our study, prior to radiochemotherapy treatment for 
cancer, both the control and experimental groups had 
similar characteristics and treatment needs. During ra-
diochemotherapy, this situation changed dramatically. 
The most popular treatments (almost entirely in the 
experimental group) were scaling and polishing, sca-
ling and root planing, and instruction in oral hygiene 
and plaque control. The change in the attitudes and oral 
health habits of the experimental group was significant, 
with 95.12% of patients voluntarily attending hygiene 
education sessions (p < 0.001). One possible reason for 
this was that they received their dental treatment at the 
same place where the other professionals who treated 
their cancer were.
This improvement in oral care leads to a real improve-
ment in the oral health of the patient, as was observed in 
the experimental group, with 36 patients who brushed 
daily during cancer treatment, compared to 16 patients 
who brushed in the control group. With all controls, an 
improved better plaque index is to be expected, and the 
difference between the experimental and control groups 
almost double. We also found a small number of new 
clinical caries in the experimental group compared to the 
control group.
The experimental group included more patients who 
used their prosthesis during radiochemotherapy than in 
the control group (a ratio of 13 patients out of 40 versus 
a ratio of 2 out of 41 (p < 0.001). Patients with poor oral 
health who were undergoing cancer treatments were able 
to maintain and properly use prostheses during radioche-
motherapy. These patients saw a remarkable improve-
ment in their dental health and the optimal state of the 
oral mucosa, which can support the loads of prostheses. 
The data obtained from both groups during the post-ra-
diochemotherapy treatment pointed to the positive in-
fluence of regulated dental check-ups in controlling the 
oral health of these patients. In the control group, the 
plaque index increased significantly, patients brushed 
less, and the number of patients who carried dentures af-
ter radiochemotherapy decreased. In contrast, in the ex-
perimental group, plaque index decreased from 71.32% 
before treatment to 27.09% (p < 0.001). These patients 
brushed much better after treatment compared to the pe-
riods before and during radiochemotherapy, going from 
18 patients who did not brush to a total of 35 patients 
who brushed in the experimental group, whereas the 
control group saw a decrease in the number of brushes 
(p < 0.001). All patients who used prostheses at baseline 
in the experimental group continued using them after ra-
diochemotherapy. This data seems very relevant due to 
its high clinical significance.
Our study is relevant because it enables us to evalua-
te the importance of dental treatment in the oral health 
of patients with oral cancer who are undergoing cancer 
therapies, divided into two study groups. The literature 
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lacks publications that prospectively observe patients’ 
oral health throughout cancer treatment (before, during 
and after).
The typical dental treatment carried out on these patients 
involved dental extractions. In this paper, we propose 
conservative dental therapies that avoid radical treat-
ment that would directly affect the quality of life of pa-
tients, in keeping with the guidelines published by Kiel-
bassa et al. (31).
Proper oral hygiene control and supervised monitoring 
improved control of plaque in the experimental group, 
whereas these results worsened in the control group. The 
association between these hygiene sessions, use of fluo-
ride agents, brushing and use of chlorhexidine resulted 
in fewer new caries observed in the experimental group 
when compared with the control group.
Jham et al. also studied the evolution in oral health of pa-
tients before, during and after cancer therapy and found 
similar results. (22) They performed regulated dental 
treatment prior to radiotherapy that preserved restorable 
teeth, with only 50% of patients requiring extractions. 
However, they do not compare the results to a control 
group, which precludes analysis of the importance of 
dental treatment in oral health, including its effect on the 
appearance of new cavities and mucositis.
Saito et al. (30) observed a decrease in complications 
in the oral cavity after chemotherapy, mainly in the re-
duced appearance of mucositis in patients who attended 
dental treatment sessions based on hygiene and perio-
dontal treatment. The influence of this treatment cannot 
be individually assessed because these hygienic measu-
res were also taught to the control group of patients with 
oral mucositis.
Bertl et al. (32) analyzed the overall oral health of pa-
tients with head and neck cancer, as well as the dental 
care they received. Only 52% of patients requested 
dental check-ups before cancer therapy, although it was 
recommended to all of them, and 80% of them needed 
dental treatment.
This leads us to believe that there is a lack of knowledge 
about the importance of good oral health and prevention 
of radiochemotherapy complications. Professionals are 
responsible for providing patients with this information 
and establishing protocols of oral hygiene and preventi-
ve measures that are accessible to patients.
Oral cancer patients should be treated in a multidisci-
plinary hospital, in an area where the dentist has com-
plete communication with the rest of the team involved 
in treating the pathology (nurses, nutritionists, psycholo-
gists, oncologists, and oral and maxillofacial surgeons). 
To summarize the results of our study, as presented and 
discussed above, we can state that the first part of cancer 
treatment saw an increase in daily brushing and a strong 
decrease in the rate of plaque in the experimental versus 
control groups. The second part of cancer treatment saw 

a decreased plaque index, number of new cavities and 
number of extractions in the experimental group. This 
demonstrates that implementing a protocol of formal 
dental control care in hospitals during cancer treatment, 
as well as integrating it into further cancer treatment and 
outpatient unregulated treatment, leads to a decrease in 
plaque index, number of extractions needed and inciden-
ce of decay, as well as an increase in daily brushing and 
other improvements to overall oral health.

References
1. Fernández-Olavarría A, Mosquera-Pérez R, Díaz-Sánchez RM, 
Serrera-Figallo MA, Gutiérrez-Pérez JL, Torres-Lagares D. The role 
of serum biomarkers in the diagnosis and prognosis of oral cancer: A 
systematic review. J Clin Exp Dent. 2016;8:e184-193.
2. FDI policy statement on oral cancer: Adopted by the FDI General 
Assembly: 24 September 2015, Bangkok, Thailand. FDI World Dental 
Federation. Int Dent J. 2016;66:13-14.
3. Balaram P, Sridhar H, Rajkumar T, Vaccarella S, Herrero R, Nan-
dakumar A, et al. Oral cancer in southern India: the influence of smo-
king, drinking, paan-chewing and oral hygiene. Int J Cancer. 2002; 
98:440-445.
4. Zygogianni AG, Kyrgias G, Karakitsos P, Psyrri A, Kouvaris J, 
Kelekis N, et al. Oral squamous cell cáncer: early detection and the 
role of alcohol and smoking. Head Neck Oncol. 2011 6;3:2.
5. Torres-Carranza E, Infante-Cossío P, Hernández-Guisado JM, 
Hens-Aumente E, Gutierrez-Pérez JL. Assessment of quality of life in 
oral cancer. Med Oral Patol Oral Cir Bucal. 2008;13:E735–741.
6. Pelucchi C, Gallus S, GaravelloW, Bosetti C, La Vecchia C. Alcohol 
and tobacco use, and cancer risk for upper aerodigestive tract and liver. 
Eur J Cancer Prev. 2008;17:340–344.
7. Martín-Hernán F, Sánchez-Hernández JG, Cano J, Campo J, del Ro-
mero J. Oral cáncer, HPPV infection and evidence of sexual transmis-
sion. Med Oral Patol Oral Cir Bucal. 2013;18:e439-444.
8. Argiris A, Karamouzis MV, Raben D, Ferris RL. Head and neck 
cancer. Lancet. 2008;371:1695-1709.
9. Andrews E, Seaman WT,Webster-Cyriaque J. Oropharyngeal carci-
noma in non-smokers and non-drinkers: a role for HPV. Oral Oncol. 
2009;45:486–491.
10. Ringstrom E, Peters E, HasegawaM, PosnerM, LiuM, Kelsey KT. 
Human papillomavirus type 16 and squamous cell carcinoma of the 
head and neck. Clin Cancer. 2002;8:3187-3192.
11. D’Souza G, Kreimer AR, Viscidi R, Pawlita M, Fakhry C, Koch 
WM, Westra WH, Gillison ML. Case–control study of human papi-
llomavirus and oropharyngeal cancer. N Engl J Med. 2007;356:1944-
1956.
12. Ahrens W, Pohlabeln H, Foraita R. Oral health, dental care and 
mouthwash associated with upper aerodigestive tract cáncer risk in 
Europe: the ARCAGE study. Oral Oncol. 2014;50:616-625.
13. Escoda-Francolí J, Rodríguez-Rodríguez A, Pérez-García S, Gar-
gallo-Albiol J, Gay-Escoda C. Dental implications in oral cáncer pa-
tients. Med Oral Patol Oral Cir Bucal. 2011;16:e508-513.
14. Sonis ST, Woods PD, White BA. Oral complications of cancer 
therapies. Pretreatment oral assessment. NCI Monogr. 1990;9:29-32.
15. Sonis ST. Mucositis as a biological process: a new hypothesis for 
the development of chemotherapy-induced stomatotoxicity. Oral On-
col. 1998;34:39-43.
16. Epstein JB, Chow AW. Oral complications associated with in-
munosuppression and cancer therapies. Infect Dis Clin North Am. 
1999;13:901-23.
17. Toljanic JA, Bedard JF, Larson RA, Fox JP. A prospective pilot 
study to evaluate a new dental assessment and treatment paradigm for 
patients scheduled to undergo intensive chemotherapy for cancer. Can-
cer. 1999;85:1843-1848. 
18. Infante-Cossio P, Torres-Carranza E, Cayuela A, Hens-Aumente E, 
Pastor-Gaitan P, Gutierrez-Perez JL. Impact of treatment on quality of 



J Clin Exp Dent. 2018;10(2):e158-65.                                                                                                                                                            Evolution of oral health in oral cancer patients

e165

life for oral and oropharyngeal carcinoma. Int J Oral Maxillofac Surg. 
2009;38:1052–1058.
19. Barrios R, Tsakos G, Gil-Montoya JA, Montero J, Bravo M. 
Association between general and oral health-related quality of life 
in patientes treated for oral cancer. Med Oral Patol Oral Cir Bucal. 
2015;20:e678-684.
20. Bueno AC, Ferreira RC, Barbosa FI, Jham BC, Magalhaes CS, 
Moreira AN. Periodontal care in patients undergoing radiotherapy for 
head and neck cancer. Support Care Cancer. 2013; 21:969–975.
21. Critchlow SB, Morgan C, Leung T. The oral health status of 
pre-treatment head and neck cancer patients. Br Dent J. 2014;216:E1.
22. Jham BC, Reis PM, Miranda EL, Lopes RC, Calvalho AL, Sche-
per MA, Freire AR. Oral health status of 207 head and neck cancer 
patients before, during and after radiotherapy. Clin Oral Investig. 
2008;12:19–24.
23. Lockhart PB, Clark J. Pretherapy dental status of patients with 
malignant conditions of the head and neck. Oral Surg Oral Med Oral 
Pathol. 1994;77:236–241.
24. Schuurhuis JM, Stokman MA, Roodenburg JL, Reintsema H, Lan-
gendijk JA, Vissink A, et al. Efficacy of routine pre-radiation dental 
screening and dental follow-up in head and neck oncology patients 
on intermediate and late radiation effects. A retrospective evaluation. 
Radiother Oncol. 2011;101:403–409.
25. Galler C, Epstein JB, Guze KA, Buckles D, Stevenson-Moore P. 
The development of osteoradionecrosis from sites of periodontal di-
sease activity: report of 3 cases. J Periodontol. 1992;63:310–316.
26. Montero J, Yarte JM, Bravo M, López-Valverde A. Oral health-re-
lated quality of life of a consecutive sample of Spanish dental patients. 
Med Oral Patol Oral Cir Bucal. 2011;16:810–815.
27. Silverman S Jr. Oral cancer: complications of therapy. Oral Surg 
Oral Med Oral Pathol Oral Radiol Endod. 1999;88:122-126.
28. Katsura K, Sasai K, Sato K, Saito M, Hoshina H, Hayashi T.Re-
lationship between oral health status and development of osteoradio-
necrosis of the mandible: a retrospective longitudinal study. Oral Surg 
Oral Med Oral Pathol Oral Radiol Endod. 2008;105:731-738.
29. Koga DH, Salvajoli JV, Kowalski LP, Nishimoto IN, Alves FA. 
Dental extractions related to head and neck radiotheraphy: ten year 
experience of a single institution. Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod. 2008;105:e1-6.
30. Saito H, Watanabe Y, Sato K, Ikawa H, Yoshida Y, Katakura A, 
Takayama S, Sato M. Effects of profesional oral health care on redu-
cing the risk of chemotherapy-induced oral mucositis. Support Care 
Cancer. 2014;22:2935-2940.
31. Kielbassa AM, Hinkelbein W, Hellwing E, Meyer-Luckel H. 
Post-radiation´s dentition lesions. Lancet Oncol. 2006;7:326-335.
32. Bertl K, Loidl S, Kotowski U, Heiduschka G, Thurnher D, Sta-
vropoulos A, Schneinder-Stickler B. Oral health status and dental care 
behaviours of head and neck cancer patients: a cross-sectional study in 
an Austrian tertiary hospital. Clin Oral Investig. 2016;20:1317-1327.
33. Huang SH, O’Sullivan B. Oral cancer: Current role of radiothera-
phy and chemotheraphy. Med Oral Patol Oral Cir Bucal. 2013;18:e233-
240.
34. Niewald M, Mang K, Barbie O, Fleckenstein J, Holtmann H, Spit-
zer WJ, Rübe C. Dental status, dental treatment procedures and ra-
diotheraphy as risk factors for infected osteoradionecrosis (IORN) in 
patients with oral cancer – a comparision of two 10 years’ observation 
periods. Springerplus. 2014;3:263.
35. Niewald M, Fleckenstein J, Mang K, Holtmann H, Spitzer WJ, 
Rübe C. Dental status, dental rehabilitation procedures, demographic 
and oncological data as potential risk factors for infected osteradione-
crosis of the lower jaw after radiotherapy for oral neoplasm: a retros-
pective evaluation. Radiat Oncol. 2013;8:227.
36. Rivera C. Essentials of oral cancer. Int J Clin Exp Pathol. 
2015;8:11884-11894.
37. Devi S, Singh N. Dental care during and after radiotherapy in head 
and neck cancer. Natl J Maxillofac Surg. 2014;5:117-125.
38. van der Waal I, de Bree R, Brakenhoff R, Coebergh JW. Early 
diagnosis in primary oral cáncer: is it possible? Med Oral Patol Oral 
Cir Bucal. 2011;16:e300-305. 

39. Mehanna H, Paleri V, West CM, Nutting C. Head and neck 
cancer-part 1: epidemiology, presentation, and prevention. BMJ. 
2010;341:c4684.

Funding
The work was funded by the Sociedad Española de Cirugía Bucal 
(Spanish Society of Oral Surgery).

Ethical approval
All procedures performed during studies involving human participants 
were in accordance with the ethical standards of the respective insti-
tutional and/or national research committee and with the 1964 Decla-
ration of Helsinki and its later amendments and/or comparable ethical 
standards.

Informed consent
Informed consent was obtained from all individual participants inclu-
ded in the study.

Conflicts of Interest
The authors have declared that no conflict of interest exist.


