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Abstract: Background: Radiation treatment is frequently utilized in management of head and neck cancer (HNC). 

This technique uses ionizing radiation to target specific cancer cells, either by directly destroying their genetic material or 

by causing them to produce free radicals, which ultimately kill the cells. Objective: To assess dental caries, oral hygiene 

and gingival health condition among children with (HNC) after receiving radiotherapy. Methods: The total sample 

composed of 100 children with HNC aged 2 years and above attending to Medical City in Baghdad, Iraq for their regular 

followup and treatment, were selected randomly for the study. Results: The entire group of children (HNC) was caries-

active. According to gender, males had the higher mean value (dmfs\DMFS) with significant differences. Regarding to age 

both (dmfs\DMFS) mean values was higher at age ≥8 years with highly significant difference only for dmfs value. The 

mean difference of (PlI, GI) indices for each gender was significant. The correlation between PI, GI, indices and dmfs was 

significant with positively correlated. Conclusions: Comprehensive oral health education and preventative measures are 

vital for enhancing oral health conditions. 
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INTRODUCTION 
Radiotherapy is frequently administered to patients with head and neck cancer, and its adverse effects on oral 

structures can be both direct and indirect. These effects may manifest acutely or chronically in the oral cavity, comprising 

oral mucositis, taste disturbances, leukocytopenia, and osteoradionecrosis [1]. A fast and aggressive carious process called 

radiation caries may start in patients who have been exposed to radiation, increasing their risk of complications [2-4]. The 

pulp may be quickly affected by caries that worsens along the cervical and incisal borders of teeth if left untreated [5]. 

 

A correlation exists between radiotherapy and the breakdown of hard tissues, including teeth  [1]. The association 

between radiotherapy and an increased risk of dental caries remains contentious. Research indicates that dental caries 

prevalence escalates post-radiotherapy, as the treatment diminishes the oral cavity's self-cleaning ability due to the 

impairment of salivary gland function, resulting in xerostomia [6]. Another study indicated that direct injury to the tooth 

by radiotherapy heightened the likelihood of caries [7]. This research is to assess dental caries, hygiene, and gingival health 

in children receiving irradiation to formulate preventative dental methods for radiation-induced progressive caries. 

 

MATERIALS AND METHODS 
The work in this research began in November 2021 and will continue until February 2023. The entire sample 

consists of 100 children (53 females and 47 males) with HNC (clinically examined at Medical City in Baghdad province, 

Iraq) aged 2 and up. The patients were chosen based on the kind of disease (head and neck cancer) and duration of therapy 

(after 6 months of radiation). Dental caries were detected through clinical examination with a dental mirror and explorer. 

Caries experience was assessed and recorded using decayed, missing, and filled teeth and surfaces indices (DMFS) based 
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on WHO guidelines (WHO, 1997). The Silness-Löe plaque index (PlI) [8], and Ramfjord's calculus index (CalI) [9], were 

used to assess oral health. The Löe and Silness Gingival Index (GI) [10], was used to assess gingival inflammation. 

Statistical analyses were measured using SPSS version 26 (Statistical Package for Social Sciences). Descriptive measures 

(mean and standard deviation) and inferential statistics (Student's t-test, ANOVA test) were used. The degree of confidence 

was 95%. The study was accomplished in Dentistry College Ethical Committee (RIC-PCF-2021-2022\06. Every participant 

provided informed consent. 

 

RESULTS 
The demographic distribution of the sample, including 100 children, indicates that 47% were males and 53% were 

females, with ages ranging from 2 to 10 years. The age distribution was categorized into three groups: 3 years and under, 

4 to 7 years, and 8 years and over, as seen in Table 1. 

 

Table 1: Study sample Frequency distribution by age, gender 

 N % 

Age Group (years) 3 and less 5 5 

4-7 50 50 

8 and above 45 45 

Gender Male 47 47 

Female 53 53 

Total 100 100 

 

Table 2: The mean difference in PlI, GI, and Call according to age 

  Plaque index Gingival index Calculus 

Age Group 3 and less Range 1.94 0.87 0.16 

Mean 1.79 0.26 0.03 

SE 0.29 0.17 0.03 

N 5 5 5 

4-7 Range 3 1.8 0.83 

Mean 0.56 0.19 0.05 

SE 0.11 0.06 0.02 

N 50 50 50 

8 and above Range 2.92 1.8 0.83 

Mean 1.31 0.59 0.04 

SE 0.16 0.11 0.02 

N 45 45 45 

Total Range 3 1.8 0.83 

Mean 0.96 0.38 0.04 

SE 0.1 0.06 0.01 

N 100 100 100 

 Difference ANOVA test Highly Significant Highly Significant Not Significant 

 

Table 3: DMFS and dmfs mean difference by gender, age group 

 Dmfs DMFS 

Range Mean SE N P Range Mean SE N P 

Age 

Group 

3 and less 4 8 0.63 5 Highly 

Significant 

0 0 0.0 5 Not 

Significant 4-7 15 9.44 0.48 50 4 1.1 0.23 50 

8 and above 17 10.71 0.69 45 18 4.79 4.47 45 

Gender Male 19 10.79 0.68 47 Significant 18 5.04 0.66 47 High 

Significant Female 20 9.19 0.43 53 18 1.06 0.41 53 

 

Table 4: The mean difference in PlI, GI, and CalI according to gender 

 Plaque index Gingival index Calculus 

Male Range 3 1.8 0.2 

Mean 1.28 0.6 0.02 

SE 0.17 0.11 0.01 

N 47 47 47 

Female Range 2.3 1.4 0.83 

Mean 0.67 0.18 0.06 
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 Plaque index Gingival index Calculus 

SE 0.1 0.04 0.03 

N 53 53 53 

Difference ANOVA test Highly Significant Highly Significant NS 

 

Table 5: Correlation coefficient between the caries-experience (primary and permanent teeth) and plaque, 

gingival indices  
dmfs DMFS 

r P r P 

PI 0.342 0.001** 0.26 0.8 

GI 0.517 0.000* -0.018 0.862 

 

The distribution of genders showed that women were more represented than men. The mean oral hygiene 

parameters (PlI, GI, and CalI) difference by age groups is shown in Table 2. Only the differences between PlI and GI were 

determined to be highly significant. 

 

Whereas GI mean difference of represented the largest number at ages 8 and above, the mean difference of PlI 

represented the highest value at age 3 and under. The mean difference in caries experience by age and gender is presented 

in Table 3. The mean DMFS was greatest for the age group of ≥8 years, exhibiting no significant difference, whereas the 

mean DMFS for all age groups was also highest at ≥8 years, demonstrating a highly significant difference. There were 

statistically significant gender-based differences in DMFS, with males showing the largest mean difference. 

 

Nonetheless, men exhibited the most significant mean difference in dmfs, accompanied by considerable 

variability. Table 4 indicates a significantly significant mean difference in oral hygiene (PlI, GI) between men and females. 

The greatest mean variation in plaque index, 1.28, was seen in males. Table 5 illustrates the association coefficient between 

primary and permanent caries experience in teeth, as well as PlI and GI in individuals with HNC. 

 

Regarding the primary significant association, PI, GI, and dmfs have been found to be positively associated. There 

was no significant correlation between DMFS and (PI, GI), while GI was adversely associated. 

 

DISCUSSION 
Treatment plans for cancers of the head and neck often include radiation therapy. Additionally, it has a lot of 

unsavory side effects. Radiation causes fibrosis and atrophy of the muscles used for chewing, which in turn causes trismus 

and xerostomia, which in turn cause extensive tooth decay and osteoradionecrosis in patients exposed to radiation for an 

extended period of time [2-11]. Radiotherapy alters dentition, saliva, and oral microbiota. Radiation caries has a 

multifaceted origin, but hyposalivation is the predominant culprit. The current study's findings revealed that caries 

experience was higher. Existing investigations on (dmfs \DMFS) have revealed comparable conclusions [6-16]. Other 

investigations revealed no difference between conventional dental caries and radiation-induced dental caries, as assessed 

by both microscopic analysis and in vitro research [17]. Multiple variables may be contributing to the increased severity 

of dental caries. Radiation damage to salivary glands reduces saliva flow rate, resulting in alterations in the oral 

environment that favor caries-related microorganisms [14-18]. Hyposalivation reduces the saliva's typical preventive 

qualities, increasing the risk of caries and demineralization.  

 

Furthermore, irradiated patients' diets shift to sticky, softer, and carbohydrate-rich foods with increased frequency 

of ingestion due to radiation-induced alterations such as atrophy of oral mucous membranes, mucositis, hyposalivation, 

and taste loss, which promote caries [19-21]. DMFS-based caries prevalence increased with age, with statistically 

significant differences between age groups. This was supported by the findings of a previous study [22], and may be due 

to the irreversibility and accumulation of dental caries with increasing age [23-25]. 

 

Other studies found no significant difference based on age [6]. The results of this investigation revealed increased 

mean values of (PlI and GI) indices. This may be ascribed to neglect resulting from frequent hospitalizations, psychological 

factors, or inadequate oral hygiene habits, since most patients indicated a reluctance to wash their teeth due to bleeding and 

vulnerability to infection. 

 

Prior research indicate that patients undergoing chemotherapy and radiation frequently exhibit inadequate oral 

hygiene during and post-treatment, although monitored oral hygiene practices and antimicrobial protocols [26-29]. 

According to the findings of the current study, there is a strong positive correlation coefficient between the presence of 

caries in primary and permanent teeth, plaque index (PI), and gingival index (GI) among patients diagnosed with head and 

neck cancer (HNC). 
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No significant correlations were identified between DMFS and (PI, GI), with a negative association seen between 

GI and DMFS. Based on the findings of this study, which showed that the average values of the dental plaque index 

increased, this is because all patients do not practice proper oral hygiene. One of the most important factors in the onset 

and advancement of gingival disease is dental plaque [30]. 

 

Some limitations in this study include the fact that the majority of patients received both chemotherapy and 

radiotherapy, making it difficult to obtain children who only received radiotherapy, as well as the difficulty of following 

up with children six months after radiation treatment. Future research should investigate salivary variables and immune 

factors in relation to oral health status among HNC patients during and after radiotherapy treatment. Furthermore, more 

longitudinal studies are needed to determine the influence of radiation on oral health conditions in various age groups. 

 

CONCLUSION 
Radiotherapy causes degeneration in dentition, saliva, and oral microbiota in HNC patients. These patients 

exhibited inadequate oral hygiene and a significant prevalence of severe dental caries; hence, extensive oral health 

preventative and instructional programs were instituted prior to, during, and after radiotherapy. Patient motivation, effective 

plaque management, stimulation of salivary flow, and fluoride application are essential for reducing the prevalence of 

radiation-induced caries and enhancing the quality of life for head and neck cancer patients. 
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