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Abstract

Obijective: Evaluate the influence of head and neck radiotherapy dose on periodontal tissue for to understanding of its
adverse effects, and consequently to propose strategies to reduce its severity. Methodology: An observational, longitudinal
and prospective study with intraoral clinical examinations performed before radiotherapy (T0) and immediately after the
end of radiation therapy. The clinical data collected regarding oral and periodontal hygiene conditions were visible plaque
index (VPI), gingival bleeding index (GBI), probing depth (PD), gingival recession area, clinical attachment level (CAL),
degree of mobility and presence or absence of suppuration. In addition, data such as radiation dose, fractionation and
duration of radiotherapy were reported. Results: Fourteen patients were evaluated, of which 11 had periodontitis after the
radiotherapy, and 9 had poor oral hygiene conditions after the radiotherapy. Seven of the 11 subjects with periodontitis
presented tumors in the oral cavity. There was a decrease in visible plague index (VPI) and gingival bleeding index (GBI).
The research was unable to establish a significant association between radiation therapy and oral hygiene condition and
periodontitis. Conclusion: Poor oral hygiene conditions predominated in the sample, which can be associated with the
presence of debilitating conditions. Direct radiation on the oral cavity may have an influence on the development of
periodontitis. The development of gingivitis only and periodontitis was not influenced by dose, fraction or duration of
radiotherapy in the study period.
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Resumo

Obijetivo: Avaliar a influéncia da dose da radioterapia em cabeca e pescogo no tecido periodontal para a compreensdo de
seus efeitos adversos e, consequentemente, propor estratégias para reducdo de sua gravidade. Metodologia: Estudo
observacional, longitudinal e prospectivo com exames clinicos intraorais realizados antes da radioterapia (TO) e
imediatamente apds o término da radioterapia. Os dados clinicos coletados em relacdo as condicGes de higiene oral e
periodontal foram indice de placa visivel (IPV), indice de sangramento gengival (ISG), profundidade de sondagem (PS),
area de recessao gengival, nivel de insercdo clinica (NIC), grau de mobilidade e presenca ou auséncia de supuracgdo. Além
disso, foram relatados dados como dose de radiacdo, fracionamento e duracdo da radioterapia. Resultados: Foram avaliados
14 pacientes, dos quais 11 apresentaram periodontite ap6s a radioterapia e 9 apresentaram péssimas condigdes de higiene
bucal apo6s a radioterapia. Sete dos 11 individuos com periodontite apresentaram tumores na cavidade oral. Houve uma
diminuigdo no indice de placa visivel (IPV) e indice de sangramento gengival (ISG). A pesquisa ndo foi capaz de estabelecer
uma associacao significativa entre a radioterapia e as condig@es de higiene oral e periodontite. Concluséo: As mas condicdes
de higiene bucal predominaram na amostra, o que pode estar associado a presenca de condi¢Ges debilitantes. A radiacao
direta na cavidade oral pode ter influéncia no desenvolvimento da periodontite. O desenvolvimento de apenas gengivite e
periodontite ndo foi influenciado pela dose, fracdo ou duracgdo da radioterapia no periodo do estudo.

Palavras-chave: Doenca periodontal; Periodontite; Radioterapia; Carcinoma de células escamosas; Neoplasias de cabega e
pescogo.

Resumen

Obijetivo: Evaluar la influencia de la dosis de radioterapia de cabeza y cuello sobre el tejido periodontal para conocer sus
efectos adversos y, en consecuencia, proponer estrategias para reducir su gravedad. Metodologia: Estudio observacional,
longitudinal y prospectivo con examenes clinicos intraorales realizados antes de la radioterapia (T0) e inmediatamente
después de finalizar la radioterapia. Los datos clinicos recopilados sobre las condiciones de higiene oral y periodontal fueron
indice de placa visible (IPV), indice de sangrado gingival (ISG), profundidad de sondaje (PS), area de recesion gingival,
nivel de insercion clinica (NIC), grado de movilidad y presencia o ausencia supuracion. Ademas, se informaron datos como
la dosis de radiacidn, el fraccionamiento y la duracion de la radioterapia. Resultados: Se evaluaron catorce pacientes, de los
cuales 11 presentaron periodontitis después de la radioterapia y 9 tuvieron malas condiciones de higiene bucal después de
la radioterapia. Siete de los 11 sujetos con periodontitis presentaron tumores en la cavidad bucal. Hubo una disminucién en
el indice de placa visible (IPV) y el indice de sangrado gingival (ISG). La investigacién no pudo establecer una asociacion
significativa entre la radioterapia y la condicion de higiene bucal y periodontitis. Conclusion: En la muestra predominaron
las malas condiciones de higiene bucal, que pueden asociarse con la presencia de condiciones debilitantes. La radiacion
directa sobre la cavidad bucal puede influir en el desarrollo de periodontitis. El desarrollo de gingivitis solamente y
periodontitis no fue influenciado por la dosis, fraccion o duracion de la radioterapia en el periodo de estudio.

Palabras clave: Enfermedad periodontal; Periodontitis; Radioterapia; Carcinoma de células escamosas; Neoplasias de
cabezay cuello.

Introduction

Radiotherapy is a therapeutic modality that uses ionizing radiation as a therapeutic agent against malignant neoplasms,

constituting an extremely effective treatment for head and neck tumors, both as a primary modality and as an adjunct to surgery
(Bhide, et al., 2010).

The radiation action can be direct or indirect. In direct action, the DNA molecule is cleaved, interfering with the duplication

process. In indirect action, water is dissociated into H+ and OH-, and the latter reacts with the DNA bases, interfering with the

duplication process. As water represents most of the cell content, the indirect effect is proportionally more important than the direct

effect (Krstevska, et al., 2009). Therefore, the ionizing radiation action on nuclear DNA disables cells from multiplying. The cells

with high mitotic activity are the most sensitive. The malignant cells in continuous multiplication tend to suffer the main radiation
effects (Krstevska, et al., 2009).

The adverse effects of radiotherapy especially affect normal cells which are also constantly replicating or failing to repair

DNA damage. Among these cells are those of the oral mucosa epithelium, underlying connective tissue, tooth, periosteum, bone,

salivary glands and vessels, resulting in debilitating oral complications, including periodontal damage (Beech et al., 2014).
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Adverse effects in periodontal tissue have been related to a decrease in the blood vessel size and blood supply; increase in
collagen production and decrease in the cell number in the underlying connective tissue which can cause periodontal tissue to rupture
and thin. The periodontal space becomes larger and Sharpey fibers become disorganized, which favors developing infections
(Silverman, et al., 1965; Marques, et al., 2004). In addition, there seems to be exacerbation and immune-inflammatory response
dysregulation (Khaw, et al., 2014), and decreased oral hygiene of the patient due to a lack of motivation, hyposalivation and oral
mucositis occurrence (resulting from radiotherapy) (Ammajan, et al., 2013).

Few studies have analyzed the radiotherapy effects in the head and neck region on periodontal tissues (Marques, et al., 2004;
Hong, et al., 2010; Duarte, et al., 2013; Ammajan, et al., 2013; Khaw, et al., 2014b), and the results of such studies are conflicting.
While Marques and Dib (2004), Ammajan et al. (2013) and Khaw et al. (2014) highlighted an increase in the gingival bleeding index
(GBI), loss of clinical attachment level (CAL) and gingival recession, Bueno et al. (2013) observed CAL stabilization, and a decrease
in the visible plaque index (VPI) and gingival bleeding index (GBI). Ammajan et al. (2013) also noted a drop in the quality of
patients’ oral hygiene after radiotherapy.

In view of the divergences found in the literature and the possible periodontal changes resulting from radiotherapy, as well
as the morbidity to which these patients undergoing treatment with ionizing radiation are continually exposed, this study aimed to
assess the influence of head and neck radiotherapy dose on periodontal tissue for to understanding of the adverse effects and,

consequently, to propose strategies to reduce its severity.

2. Methodology
2.1 Study design

This study was approved by the Research Ethics Committee of the Northeriograndense League Against Cancer (number
1296029), and the participants signed a Free and Informed Consent Form (ICF).

This was an observational, longitudinal, prospective study which analyzed the adverse effects on the oral cavity of patients
undergoing radiotherapy in the head and neck region. This treatment is already part of the protocol for treating patients with head
and neck cancer in the Northeriograndense League against Cancer (LNRCC), and therefore was not the object of the research. The
implemented technique was intensive direct observation through intra-oral clinical examinations, with all the obtained data at
different intervals being duly registered in specific records and carried out at the Dental Office of LNRCC, in the city of Natal/RN,
during the period from 2015 to 2016.

The study sample consisted of 14 patients with malignant tumors in the head and neck region. It was intentionally selected
for the evaluated group based on the medical indication about the need for radiotherapy, including patients who would undergo
radiotherapy in the head and neck region. Exclusion criteria included: total edentulous patients; patients undergoing antibiotic therapy
for less than three months before starting radiotherapy and teeth with a poor prognosis with CAL greater than 7 mm.

The patients were recruited during routine exams and consultations when they are referred to the Dental Clinic within the
Hospital Protocol for pre-radiotherapy preparation, in which they are submitted to periodontal therapy with scaling and root planning
(SRP) before the radiotherapy treatment. Data collection regarding oral and periodontal hygiene was performed before radiotherapy
and immediately after the end of radiation therapy.

The oral hygiene condition was analyzed using the visible plaque index (\VPI), categorized as satisfactory (VPI=0 to 15%);
regular (VPI=16 to 30%) and unsatisfactory (VPI<30%), according to the study by Lde (1967). The gingival bleeding index (GBI)
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at the probing of Ainamo and Bay [12] corresponds to the bleeding investigation based on the dichotomy bleeds/does not bleed after
10 seconds of measurement, with a positive (+) score being attributed to a bleeding face, and a negative (-) for not bleeding.

The periodontal condition evaluation was analyzed by performing the gingival bleeding indexes (GBI) of Ainamo and Bay
(1975); Probing Depth (PD); Gingival recession; Clinical Attachment Level (CAL), Degree of Dental Mobility and Presence or
absence of suppuration.

Gingivitis only and Periodontitis were considered in the study based on the "Classification of Periodontal and Peri-implant
Diseases and Practical: Guide and Key Points - 2018" (Steffens, et al., 2018).

The following variables regarding the parameters related to chemotherapy were observed: radiation dose, fractionation and
duration of radiotherapy.

Data were collected through a blinded, previously calibrated examiner who underwent intra-examiner calibration training,

following the precepts of statistical methods reaching the weighted Kappa (k) k = 0.82 for qualitative and quantitative variables.

2.2 Statistical analysis

The Wilcoxon test was used for the comparison between the evaluation periods (intra-group comparison). A 95% confidence
interval and a significance level of 5% (p <0.05) were considered. Fisher’s exact test was used for the association between variables.
Data processing and analysis were performed with SPSS Statistics software for Windows, Version 20.0 (Chicago: SPSS Inc.), and

the obtained results were expressed through tables and graphs.

3. Results

A total of 16 patients were evaluated after 7 months of research. However, 1 died before the second data collection performed
immediately after radiotherapy, and another abandoned treatment, also not returning for the second clinical data collection. Thus, the
final group consisted of 14 individuals.

There was a predominance of male patients (n = 12; 85.7%), while only 2 participants were female (14.3%). The patients’
ages ranged between 20 and 65 years with most individuals in their fifties and sixties (average age of 46.38 years). Regarding the
associated habits, 1 (7.14%) patient was a smoker, 4 (28.57%) consumed alcohol, 6 (42.86%) used tobacco and alcohol, and only 3
(21.43%) did not have any associated habits.

Regarding the region of the individuals’ primary neoplasia, 8 (57.14%) had tumors in the oral cavity and 6 (42.86%) had
tumors in the other areas of the head and neck region. There was a wide variation (3 to 180 months) in terms of the time the patient
observed the presence of the tumor; however, the tumor presence was observed by the patient in less than 1 year in most of the
sample (9; 64.29%), while the other 5 patients (35.71%) reported the presence of the tumor for at least 2 years.

Patients underwent radiotherapy in different doses and fractionations, resulting in a variety of treatment duration. Thus,
42.9% (n = 6) of the patients suffered treatment interruption, extending the initial forecast of the duration of radiotherapy from 10 to
20 weeks. Side effects were mucositis, nausea and systemic infections.

The VPI analysis showed a median of 39.02% at baseline and 16.13% immediately after treatment with radiotherapy. There
was no statistically significant difference in this index when comparing the collection times (p = 0.269). The GBI showed a median
of 39.46% at baseline and 26.00% immediately after radiotherapy, thus presenting a statistically significant difference (p=0.035)
(Table 1).
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Table 1 — 25" and 75™ quartiles and medians of the VPI and GBI variables between baseline and after treatment of individuals.
Natal/RN, 2016.

Time Q2 —-Qrs Median p*
VPI
Baseline 10.93-52.79 39.02
0.269
After Radiotherapy 6.26 — 44.93 16.13
GBI
Baseline 20.90 — 44.90 39.46
0.035
After Radiotherapy 7.81-41.30 26.00

* — Wilcoxon Test. Source: Statistical Package for the Social Sciences (SPSS 20).

It was possible to determine the patients’ oral hygiene condition based on the VPI index. Only 1 (7.1%) participant had a
satisfactory condition in the first collection, while 2 (14.3%) had a regular condition and 11 (78.6%) had an unsatisfactory oral
hygiene condition. In the second data collection, 4 (28.6%) individuals had satisfactory oral hygiene, 1 (7.1%) had a regular condition
and 9 (64.3%) had an unsatisfactory oral hygiene condition.

Regarding the periodontal condition of the participants, the presence of gingivitis only was observed in 5 (35.7%) patients
and periodontitis in 9 (64.3%) patients at the baseline, while 3 (21.4%) presented gingivitis only and 11 (78.6%) periodontitis
immediately after radiotherapy. There was no statistically significant difference (p = 0.930) (Table 2).

Table 2 — Periodontal condition before radiotherapy and immediately after the end of radiotherapy treatment. Natal / RN, 2016.

Time Healthy gum  Gingivitis Periodontitis Total p*
Baseline 0(0,0) 5 (35,7) 9 (64,3) 14 (100,0)
After 0(0.0) 3(21,4) 11 (78,6) 14 (100,0) 0,930

Radiotherapy

* - Wilcoxon Test. Source: Statistical Package for the Social Sciences (SPSS 20).

When relating the presence of gingivitis only and periodontitis after radiotherapy treatment with the duration, fractionation
and radiotherapy dose, it was observed that 9 (81.8%) of the participants with periodontitis received radiation doses of up to 60 Gy,
while 2 (18.2%) patients with periodontitis received more than 60 Gy of total radiation. The 3 (100%) patients with gingivitis only
received more than 60 Gy of radiation in their treatment. There was a statistically significant association between gingivitis only and
periodontitis (p=0.027).

Regarding fractionation, 72.7% (n = 8) of individuals with periodontitis received up to 33 sessions of radiotherapy and
27.3% (n = 3) received more than 33 sessions. All (100%) patients with gingivitis only received more than 33 radiotherapy sessions.

There was also a statistically significant association between gingivitis only and periodontitis (p=0.055).
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Furthermore, 7 (63.6%) of the members with periodontitis took up to 8 weeks to complete the treatment and 4 (36.4%) took

more than 8 weeks to complete the radiotherapy. For patients with gingivitis only, 1 (33.3%) underwent treatment within 8 weeks,

and 2 (66.7%) completed treatment over 8 weeks. There were no statistically significant associations (p>0.05) (Table 3).

Table 3 — Analysis of patients' periodontal condition in relation to the radiotherapy treatment duration, dose and fractionation. Natal

/ RN, 2016.

Periodontal Condition

Parameters Total p*
Gingivitis Periodontitis
Dose
Up to Gy 0(0,0) 9 (81,8) 9 (64,3)
0,027"
More than 60 Gy 3(100,0) 2(18,2) 5 (35,7)
Total 3(100,0) 11 (100,0) 14 (100,0)
Fractionation
Up to 33 sessdes 0(0,0) 8 (72,7) 8 (57,1)
0,055*
More than 33 sessdes 3(100,0) 3(27,3) 6 (42,9)
Total 3(100,0) 11 (100,0) 14 (100,0)
Duration (weeks)
Up to 8 weeks 1(33,3) 7 (63,6) 8 (57,1)
0,385
More than 8 weeks 2 (66,7) 4 (36,4) 6 (42,9)
Total 3(100,0) 11 (100,0) 14 (100,0)

* - Fisher's Exact Test. Fonte: Statistical Package for the Social Sciences (SPSS 20).

The presence of tobacco use was also analyzed. It was noticed that 6 (54.5%) patients with periodontitis had a tobacco habit

and 5 (45.5%) participants did not have this associated habit. On the other hand, in relation to gingivitis only, 1 individual (33.3%)

had this associated habit, while the other 2 (66.7%) patients did not. There was no statistically significant association between the

presence of periodontitis and the habit of tobacco consumption (p = 1.000) (Table 4).

Table 4 — Analysis of periodontal condition in relation to the presence of a smoking habit. Natal / RN, 2016.

Periodontal Condition

Smoking Total p*
Gingivitis Periodontitis
Yes 1(33,3) 6 (54,5) 7 (50,0)
No 2 (66,7) 5 (45,5) 7 (50,0) 1,000
Total 3(100,0) 11 (100,0) 14 (100,0)

* - Fisher's Exact Test. Fonte: Statistical Package for the Social Sciences (SPSS 20).
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The presence of gingivitis only and periodontitis was also associated with the primary tumor site. Of the 11 participants
with periodontitis, 7 (63.6%) had primary tumors in the oral cavity, while 4 (36.4%) had primary tumors in the other head and neck
regions. Of the 3 patients with gingivitis only 1 (33.3%) had the tumor in the oral cavity and the other 2 (66.7%) had the tumors in

the other head and neck regions. No statistically significant associations were found (p = 0.385) (Table 5).

Table 5 — Comparison of the periodontal condition with the tumor origin site. Natal / RN, 2016.

Place of Tumor Periodontal Condition
o Total p*
Origin Gingivitis Periodontitis
Oral Cavity 1(33,3) 7 (63,6) 8 (57,1)
Other Head and
] 2 (66,7) 4 (36,4) 6 (42,9) 0,385
Neck Regions
Total 3(100,0) 11 (100,0) 14 (100,0)

* - Fisher's Exact Test. Fonte: Statistical Package for the Social Sciences (SPSS 20).

Furthermore, the most prevalent debilitating condition was oral mucositis. It was found that 7 (63.6%) members with
periodontitis had some degree of mucositis, while 4 (36.4%) did not have this condition. No significant association was found
between the presence of periodontitis and mucositis (p = 0.505) (Table 6).

Table 6 — Association between periodontitis and the presence of mucositis. Natal / RN, 2016.

Periodontal Condition Total p*
Mucositis R i _
Gingivitis Periodontitis
Yes 3(100,0) 7 (63,6) 10 (71,4)
0,505
NO 0(0,0) 4 (36,4) 4 (28,6)
Total 3(100,0) 11 (100,0) 14 (100,0)

* - Fisher's Exact Test. Fonte: Statistical Package for the Social Sciences (SPSS 20).

4. Discussion

Radiotherapy is a therapeutic modality which can be used together or as a primary treatment for head and neck neoplasms
(Krstevska, 2009; Khaw, et al., 2014). However, its performance is not restricted to tumor tissue, but also affects healthy tissues
which results in adverse reactions, including tissues from the oral cavity and the periodontium (Beech, et al., 2014). For this reason,
the objective of this research was to evaluate the influence of head and neck radiotherapy on the periodontal condition and oral

hygiene of patients undergoing ionizing radiotherapy.
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Most of the research patients had head and neck tumors during the 5™ and 6" decades of life, with a predominance of
incidence in male patients. These data corroborate the studies by Toporcov et al. (2015), Andrade et al. (2015) and Zhang et al.
(2016), who describe that male patients between the 5™ and 8" decades of life are the main risk group for tumors in the head and
neck region. Regarding habits, it was found that the highest occurrence of tumors occurred in patients who were smokers, consumed
alcohol or associated consumption of tobacco and alcohol, which is in agreement with epidemiological studies presenting data
indicating that these habits are risk factors for head and neck tumors (Scully, et., 2009; Andrade, et al., 2015; Toporcov, et al., 2015;
Potter, et al., 2016).

The VPI was used to verify the oral hygiene condition. This index and the GBI of the evaluated patients showed no
significant changes between baseline and collection immediately after radiotherapy. However, in the study by Ammajan et al. (2013),
patients’ VPI increased 6 months after completing radiotherapy. This difference may be explained by the dental follow-up that
LNRCC patients receive during and immediately after radiotherapy treatment, which also corroborates the study by Bueno et al.
(2013) in which patients presented a decrease in VPI due to dental follow-up given to patients during radiotherapy treatment, and
which may also justify the small improvement in the oral hygiene quality of patients after radiotherapy. Similarly, the GBI data from
the present study contradict the studies by Ammajan et al. (2013); Marques et al. (2004); and Khaw et al. (2014), who found an
increase in this index. This difference may have been caused by the dental follow-up of patients by LNRCC during radiotherapy and
by the short time between the two data collections. It is possible that differences will be found between the gingival bleeding and
visible plaque rates with a longer time interval of 6 to 24 months between the evaluations. Also, the VPI and the GBI possibly better
reflect the oral hygiene condition of patients when there is greater spacing between dental consultations in the LNRCC.

The oral hygiene condition of most evaluated individuals was still unsatisfactory after radiotherapy, even with the slight
improvement in patient hygiene. In addition to periodontal changes, reactions in other tissues of the stomatognathic system may
affect the quality of patient hygiene, such as trismus, hyposalivation and mucositis (Epstein, et al., 2001; Marques, et al., 2004;
Ammajan, et al., 2013; Khaw, et al., 2014). Moreover, a lack of physical and emotional motivation can also negatively influence
patients’ oral hygiene (Marques, et al., 2004; Ammajan, et al., 2013).

Regarding the total radiotherapy treatment time, there was no influence of treatment time on periodontal condition and oral
hygiene. These data corroborate the results of Khaw et al. (2014), who only found an influence of total radiotherapy treatment time
on the severity of oral mucositis. Ammajan et al. (2013) and Marques et al. (2004) indicate the final dose and the irradiated region
as being the most determining factors for periodontal changes resulting from radiotherapy.

In this sense, although this study did not find a significant association between radiation site and periodontitis, periodontal
disease showed higher prevalence in patients with primary tumors in the oral cavity. Marques et al. (2004) and Ammajan et al. (2013)
found a significant relationship between the irradiated area and the loss of CAL in the maxilla, suggesting that the maxilla
periodontium is more susceptible to the influence of radiation. Thus, it is possible that there is a difference in the development of
periodontitis according to the irradiated area.

Similarly, the periodontal condition after patients’ radiotherapy was not influenced by fractionation and radiation dose. This
is attributed to the short interval between the two data collections. Monroe et al. (2016) and Khan et al. (2016) stated that the
periodontal condition undergoes changes with doses higher than 25 Gy after 6 months of follow-up in patients after completing
radiotherapy. Major periodontal changes were found over the course of 12 months in this study. The results found may also differ
due to the sample size, which proved to be a limitation of the study. It is possible that the results may be more similar with increasing

the sample. Fractional data related to periodontitis and gingivitis only corroborate those by Ammajan et al. (2013), who found a
8
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significant difference only in the relationship between gingival recession and fractionation over 20 mandible sessions after 6 months
of follow-up.

The participants in this study were divided in relation to the radiation dosage received up to 60 Gy and more than 60 Gy, as
this value is the median of the sample, and is similar to the study by Marques et al. (2004). In the study by Monroe et al. (2016), it
was observed that the periodontium suffers damage when exposed to doses from 25 Gy in a follow-up for 2.5 years. It was not
possible to establish this value because all evaluated patients received doses above 40 Gy and the follow-up was only until the
completion of radiotherapy.

Radiation from radiotherapy causes changes in the periodontal which may manifest months or years after treatment. Changes
in vessels such as obliterative endarteritis, which reduce blood flow in supporting tissues, increase the susceptibility of periodontal
diseases by decreasing defensive efficiency (Ammajan, et al., 2013; Khaw, et al., 2014). Fibrosis is formed in the connective tissue
of the periodontium, promoting a decrease in the number of cells in the periodontal tissue caused by radiotherapy which may lead to
a decrease in the proliferative and regenerative capacity of the periodontium after a few months (Ammajan, et al., 2013). In addition,
decreased cell count leads to thinning and rupture of periodontal tissue. Since these changes have been considered late, it is possible
that periodontal changes may manifest more intensely in a long-term follow-up of patients (Epstein, et al., 2001).

In addition, periodontitis and oral mucositis have been considered as events which share common regulatory mechanisms.
It was hypothesized that these two conditions were interrelated by the dysregulation of the inflammatory response caused by ionizing
radiation (Khaw, et al., 2014). Even though mucositis is characterized by an acute inflammatory manifestation and periodontitis a
chronic manifestation, both share co-expression of cytokines such as IL-1, IL-6 and TNF-q, as well as TGF-3 expression. Each of
these inflammatory diseases may precondition the individual to develop the other (Khaw, et al., 2014).

Clinical diagnosis of periodontal disease is based on measuring probing depth, ISG, CAL and loss of bone support. However,
studies use varied clinical parameters to diagnose periodontitis (Bueno, et al., 2013). In addition, different ways of assessing the
affected teeth are also used from periodontal probing and measuring the CAL of all elements, of some selected elements, in the
element most affected by sextant or quadrant disease or index teeth. These measurements can also be performed at 2, 4 or 6 sites per
tooth. Thus, the comparison between results of different studies may be hampered by the difference between the definitions of
periodontal disease diagnosis (Martin, et al., 2013).

Ammajan et al. (2013) used 4 collection sites on all teeth measuring probing depth, GBI, VPI, CAL and gingival recession
to diagnose periodontal disease, while Bueno et al. (2013) only used VPI, GBI, probing depth and CAL at 6 points per tooth,
classifying periodontitis levels according to CAL and periodontal probing.

On the other hand, Schuurhuis et al. (2011) only used probing depth and radiographic examination at different collection
times to assess alveolar bone loss to diagnose periodontitis. In their study comparing various definitions for the diagnosis and
measurement of periodontitis, Bueno et al. (2013) concluded that determining 4 or more teeth with at least one site with 3 mm or
more loss at CAL and 4 or more teeth with 4 mm or more probing depth was the most accurate criterion for the case definition of

periodontitis in head and neck cancer patients.

5. Conclusion

It was possible to observe that the dental follow-up during the radiotherapy treatment enabled maintaining the existing

periodontal condition. There was also a tendency to develop periodontitis in participants who presented tumors in the oral cavity
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region and received radiation directly over this area. The development of gingivitis only and periodontitis was not influenced by the
dose, fractionation or duration of radiotherapy during the study period, although the dose tended to aggravate periodontal disease in
patients who received more than 40Gy. Thus, other studies comprising larger samples, longer follow-up periods, with more
radiotherapy sessions and different radiation doses are suggested in order to better understand this influence on periodontal tissue.

Standardization in the different studies is paramount for a better evaluation and comparison of the data found in the different studies.
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