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  Abstract 
Objective: To analyze the effect of combined gel caries removal and fluoride foam 
on masticatory function and oral health. Methods: From January 2024 to August 
2024, 40 hospitalized children were enrolled and divided into a study group and a 
control group. The control group received fluorinated foam, while the study group 
received gel caries removal combined with fluoride foam. Chewing function and 
oral health were compared between the two groups. Results: The study group 
showed significantly better outcomes than the control group (P < 0.05). There were 
no significant differences in Plaque Index (PLI) and Gingival Index (GI) scores be-
tween the two groups before treatment (P > 0.05); however, after two months of 
treatment, the PLI and GI scores in the study group were significantly lower than 
those in the control group (P < 0.05). Conclusion: The combination of gel caries 
removal and fluorinated foam can improve masticatory function and oral health. 
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Dental caries in deciduous teeth is a common oral disease in children, with the characteristics of early onset, high 
caries rate, and rapid development of caries erosion [1]. Under the combined action of various factors such as bacteria, 
sugar, host, and time, the hard tissue of children’s deciduous teeth will undergo chronic and progressive destruction, 
which not only affects the oral health of children, but also may have adverse effects on chewing function, nutritional 
intake, and even whole body growth and development [2]. Finding a safe and effective treatment is important for 
ensuring children’s oral health. Fluorinated foam is a kind of foam rich in fluoride ions, which can enhance the acid 
resistance of teeth, promote remineralization, and prevent the occurrence of caries disease [3]. As a new painless 
minimally invasive technique to treat dental caries, the chemical gel softened the damaged tissue and was then scraped 
gently with special tools, achieving painless and comfortable [4] in the treatment process. This study aimed to inves-
tigate the effect of combined dental caries treatment and fluorinated foam on masticatory function and oral health. 
The report is as follows. 

1. Data and Methods 

1.1 Study subjects 

Between January 2024 and August 2024, and included in the study, 40 children were equally divided into the control 
and study groups according to the random number table method. This study has been granted formal approval by the 
Medical Ethics Committee. The two groups of basic data are counted and compared, as shown in Table 1 (P> 0.05), 
and the equilibrium is comparable. 

http://www.hillpublisher.com/journals/ijcemr/


Yujie Wang, Shiqi Liu, Min Mao 
 

 

DOI: 10.26855/ijcemr.2025.11.003 601 International Journal of Clinical and Experimental Medicine Research 

 

Table 1. Comparison of the two groups of basic data [n, sx ± ] 

Group n Male/Female（n） Average age （year） Mid caries/deep caries （n） 

Study group 20 9/11 3~7（5.12±0.32） 12/8 
Control 
group 20 7/13 3~7（5.06±0.34） 11/9 

X2/t - 0.417 0.575 0.102 
P - 0.519 0.569 0.749 

1.2 Inclusion and exclusion criteria 

(1) Inclusion criteria 
Confirmed caries in primary teeth; no systemic or other oral diseases; parents or guardians of the child agreed to 
participate in the study and signed informed consent. 

(2) Exclusion criteria 
Children with immune system diseases and blood system diseases; children with congenital oral development mal-
formation; children with allergic constitution. 

1.3 Methods 

The control group received the fluorinated foam treatment. Before treatment, carefully check the oral condition of 
the child, and select the size of the tray to fit the site of the caries. Clean the teeth of the children according to the 
routine process to remove the surface dirt. After cleaning, the fluorinated foam was evenly applied to the surface of 
the teeth, and the child was not allowed to chew and swallow during the treatment. After that, put the selected tray 
into the child’s mouth, and guide the child to gently bite the tray. Throughout the treatment, the child should keep 
sitting with his head slightly forward. After about 4~5 minutes, carefully take out the tray, let the child spit out the 
residual fluoride foam in the mouth, thoroughly clean the tooth space and tooth surface of the child, to ensure that 
the teeth are clean. For the next 30 minutes, the child could not eat or drink water. The vities were filled with 3M 
Z350XT light-cured composite resin. Follow-up was continued for 2 months after treatment. 

The study group received the combination treatment of gel caries removal and fluorinated foam. After thoroughly 
cleaning the child’s teeth, the special gel was evenly mixed, and the supporting instruments were used to fully place 
it in the caries cavity of the child for about 30 seconds to ensure the full penetration of the gel. After the gel is fully 
permeated, the special scraping equipment and multi-prism tools are selected to thoroughly scrape and clean the 
softened caries-damaged tissue. Use the dry cotton ball to absorb the residual gel in the hole and repeat the scraping 
and cleaning steps until the damaged substances are completely removed. For deciduous teeth, usually one to two 
operations are required to meet the cleaning standard. After washing the mouth with warm water, check the cleaning 
effect to confirm that there is no residue. In the filling operation, 3M ESPE self-acid corrosion binder was selected, 
and the filling and repair were completed with the help of 3M Z350XT light-cured composite resin. Follow-up was 
continued for 2 months after treatment. 

1.4 Observing indicators 

(1) Masticatory function. After 2 months of treatment, the masticatory function of the two pediatric groups was eval-
uated, the criteria are as follows: if the appearance of the child teeth returns to normal form, cheticatory ability fully 
returned to normal, when eating cold, hot, and acidic foods, there was no obvious discomfort reaction, the disappear-
ance of the pain, there was no bleeding condition at the gingival site, determine as excellent; the tooth color has 
returned to normal, the periodontal pocket depth becomes shallow, a decreased phenomenon in bone neogenesis, 
there with varying degrees of loosening, but does not interfere with the chewing of regular foods, determine as good; 
the failure to recover of the masticatory function, associated symptoms also did not improve, when encountering cold, 
acid, and heat stimuli, will still feel pain, judging as poor. excellent rate of chewing function = (excellent + good) 
number/100%. 
(2) Oral health. Plaque index (PLI) and index of gingival (GI) before and 2 months after treatment. Among them, PLI 
was divided into 0 to 3 points according to the plaque coverage of the gingival margin area. The higher the score, the 
more serious the coverage of the plaque; while the GI progressed from the gingival health to severe inflammation, 
which was also recorded as 0 to 3 points. The lower the score, the better the health of the gingiva [5]. 
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1.5 Statistical methods 

The data in this paper were analyzed by SPSS 26.0 statistical software, including excellent masticatory function and 
oral health, with P <0.05. The measurement index is represented by ( ), the counting index is expressed by (n /%), 
and t, χ² test, respectively. 

2. Results 

2.1 To compare the chewing function between the two groups 

The excellent rate of excellent masticatory function in the study group was higher than that in the control group (P 
<0.05), as shown in Table 2. 

Table 2. Compares the two groups (n, %) 

Group n Excellent（n） Good（n） Poor（n） Fine rate（%） 

Study group 20 12 8 0 100.00 

Control group 20 6 10 4 80.00 

χ² -    4.444 

P -    0.035 

2.2 Compare the oral health status between the two groups 

Comparison of PLI and GI scores between the two groups (P> 0.05). After 2 months of treatment, the PLI and GI 
scores of the study group were lower than those of the control group (P <0.05). As shown in Table 3. 

Table 3. Compares the oral health status between the two groups ( sx ± , score) 

Group n 
PLI GI 

Pretherapy After 2 months of treatment Pretherapy After 2 months of treatment 

Study group 20 1.52±0.42 0.83±0.12a 2.11±0.35 0.73±0.12a 

Control group 20 1.53±0.39 1.10±0.13a 2.08±0.37 1.13±0.16a 

t - 0.078 6.825 0.263 8.944 

P - 0.938 0.000 0.794 0.000 
Note: a represents compared with before treatment, P <0.05. 

3. Discussion 
Dental caries in deciduous teeth is caused by the decomposition of sugar in the plaque on the surface of deciduous 
teeth, which produces acid substances that dissolve the enamel and dentin of deciduous teeth and then form caries 
[6]. The main symptoms of dental caries in primary teeth include white spots on the surface of the teeth, which 
gradually turn yellow or brown, tooth pain when chewing food, and tooth rupture or loss in severe cases. If dental 
caries is not treated in time, it will further develop, leading to pulp necrosis, periapical inflammation, and other prob-
lems, and even cause infection, which and then affect the child’s health. Treatment of dental caries in deciduous teeth 
can prevent the occurrence of such infections and protect the health of children. 

The results of this study showed that after 2 months of treatment, the excellent chewing function rate of the study 
group was higher than that of the control group (P <0.05). The PLI and GI scores of the study group were lower than 
those of the control group (P <0.05). For the reasons, the fluoride ion in fluorinated foam can combine with hydrox-
yapatite on the tooth surface to form the fluorapatite, enhance the acid resistance of tooth enamel, be damaged by 
acid erosion and reduce plaque accumulation; fluoride ion can also inhibit the metabolic process to oral bacteria, 
interfere with bacterial acid production, improve the acid environment in the mouth, which is not conducive to the 
formation and stability of plaque, and indirectly reduce the stimulating factors of gingival inflammation. The main 
components of the gel are sodium hypochlorite and amino acids, which can selectively dissolve the collagen in the 
carious tissues, accurately remove the carious part of the deciduous teeth, make the tooth surface cleaner, reduce the 
site of plaque attachment, and thus reduce the PLI score. Sodium hypochlorite also has a certain antibacterial ability, 
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which can inhibit the growth and reproduction of cariogenic bacteria in the oral cavity, reduce the aggregation of 
bacteria in the tooth surface and gingival edge, and then reduce the possibility of gingival inflammation, so that the 
GI score of [7]. In addition, the method is a minimally invasive technique to soften the carious tissue through chemical 
gel and then gently scrape it using special manual tools. The whole process is painless and noisy, and the patient feels 
comfortable [8]. This method avoids mechanical drill grinding during traditional caries removal and reduces trauma 
and irritation to the teeth. The combination of gel caries removal and fluoride foam can combine the advantages of 
both and improve the treatment effect. Research [9] found that using Ya Canon gel caries technology combined with 
fluorinated foam treatment of children baby teeth caries, not only can significantly promote the recovery of chewing 
ability and bite force, also can effectively reduce the risk of accidental penetration and complications, reduce the 
same pain in the process of treatment, this method to realize the safe and efficient treatment effect, greatly improve 
the quality of life of children. According to [10], the combination of gel caries removal technology and fluorinated 
foam to treat dental caries in deciduous teeth can improve the chewing efficiency of children, reduce the risk of 
complications, and play a key role in improving the quality of life of children.  

In conclusion, the combination of gel caries removal and fluorinated foam can improve masticatory function and 
oral health. 
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