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Abstract: 

Prosthodontics plays a crucial role in pediatric dentistry, particularly in the early diagnosis and management of 

dental caries and other oral diseases. This paper provides an in-depth exploration of current diagnostic 

methodologies in pediatric dentistry, with a specific focus on their integration with prosthodontic principles. 

While conventional techniques like radiographs remain prevalent for caries diagnosis, emerging technologies 

such as optical coherence tomography, laser fluorescence, and quantitative light-induced fluorescence are 

enhancing diagnostic accuracy. Moreover, the utilization of biomarkers and saliva-based diagnostics holds 

promise for early detection of both systemic and oral diseases in children. This manuscript underscores the 

importance of integrating prosthodontics into pediatric diagnostic practices to improve treatment efficacy and 

preventive strategies.  
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Dental caries is one of the most common chronic diseases worldwide, and it affects a large number of 

children, including those in primary teeth. Early diagnosis of dental caries in primary teeth is important as it can 

help prevent further progression of the disease, leading to better oral health outcomes(1). Pediatric dentistry 

encompasses a specialized field dedicated to the oral health care of children, adolescents, and individuals with 

special healthcare needs. Given the unique anatomical and developmental characteristics of pediatric patients, 

the diagnosis and management of dental conditions require tailored approaches that consider age, growth, and 

psychological factors(2,3). Prosthodontics, as a discipline focused on the restoration and replacement of teeth, 

plays a crucial role in addressing dental anomalies and functional impairments in pediatric patients(4). This 

review aims to explore the integration of prosthodontic principles into diagnostic methodologies in pediatric 

dentistry, highlighting the synergies between these two disciplines and their implications for clinical practice. 

 

Visual Inspection:  

Visual inspection remains the most common method for detecting caries in primary teeth. However, the 

use of adjunctive tools such as radiographs, laser fluorescence, and fiber-optic transillumination can enhance the 

accuracy of caries diagnosis. Studies have shown that visual inspection combined with adjunctive tools can 

improve the detection of caries lesions in primary teeth.Visual inspection is a subjective method for diagnosing 

dental caries in primary teeth, and its accuracy depends on the clinician's experience, training, and expertise. 

Studies have shown that visual inspection alone has low sensitivity and specificity for detecting early caries 

lesions in primary teeth, particularly in occlusal and proximal surfaces that are difficult to access and 

visualize(5-7). 

However, visual inspection combined with other diagnostic methods, such as radiographs, laser 

fluorescence, and fiber-optic transillumination, can improve the accuracy of caries diagnosis in primary teeth. 

Furthermore, the use of visual aids, such as intraoral cameras and digital imaging, can improve the accuracy of 

visual inspection by providing a magnified and clear image of the tooth's surface. This can help detect early 

caries lesions that are not visible to the naked eye (8,9). 

Visual inspection is a non-invasive, cost-effective, and easily accessible method for diagnosing dental 

caries in primary teeth. It is also widely used in dental practice and can be used to monitor the progression of 

caries lesions over time.Visual inspection is also a valuable diagnostic method for detecting dental caries in 
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primary teeth. Dentists should be aware of these advances in caries diagnosis and use them to provide better oral 

health care for children (10). 

 

Radiographic Examination:  

Radiographic examination is a widely used method for detecting caries in primary teeth. However, it 

has limitations in detecting early caries lesions. Recent advancements in digital radiography, such as digital 

subtraction radiography and cone-beam computed tomography, have improved the accuracy of caries diagnosis 

in primary teeth(11-14). 

Digital Radiography: Digital radiography is a newer technology that has improved the accuracy and 

efficiency of radiographic examination. Digital radiography has the advantage of lower radiation exposure, 

shorter exposure time, and the ability to manipulate and enhance the image for better diagnosis. Digital 

subtraction radiography is a new technique that can improve the accuracy of caries diagnosis in primary teeth. 

Cone-Beam Computed Tomography: Cone-beam computed tomography (CBCT) is a newer technology 

that has been used for caries diagnosis in primary teeth. CBCT provides three-dimensional images of the tooth 

and surrounding structures, which can help in the diagnosis and treatment planning of caries lesions. However, 

CBCT has the disadvantage of higher radiation exposure compared to traditional radiographs. 

Radiographic examination remains an essential diagnostic tool for caries diagnosis in primary teeth. 

Radiographs can help detect caries lesions that may not be visible on visual examination and can also help in 

determining the extent of the lesion and treatment plan(15-17). Digital radiography and CBCT have improved 

the accuracy and efficiency of radiographic examination, but they have limitations and should be used 

judiciously. Dentists should be aware of the advantages and limitations of radiographic examination and use it 

as a part of a comprehensive diagnostic approach for caries diagnosis in primary teeth. 

 

Laser Fluorescence:  

Laser fluorescence (LF) is a non-invasive method that uses a laser to detect caries lesions in primary 

teeth. It has been shown to be highly accurate in detecting early caries lesions in primary teeth and it can also be 

used for monitoring the progression of caries lesions over time.LF is a highly accurate and sensitive method for 

detecting caries in primary teeth. It works by emitting a laser beam onto the tooth surface, which causes the 

fluorescence of the tooth structure. The intensity of the fluorescence is measured, and a numerical value is 

given, which corresponds to the level of caries present. Several studies have shown that LF is effective in 

detecting both occlusal and smooth surface caries lesions in primary teeth (18-20). 

LF has several advantages over other diagnostic methods. It is non-invasive, which makes it 

particularly suitable for use in children. It is also quick and easy to use, and it can be used to detect caries 

lesions in areas that are difficult to access with other diagnostic methods, such as fissure caries in primary 

molars. LF can also be used to monitor the progression of caries lesions over time.The main limitation of LF is 

its inability to distinguish between active and inactive caries lesions. However, studies have shown that LF can 

be used in combination with other diagnostic methods, such as visual examination and radiographs, to improve 

the accuracy of caries diagnosis (21). 

Its non-invasive nature, ease of use, and ability to detect caries lesions in difficult-to-access areas make 

it a valuable diagnostic tool in pediatric dentistry. However, it should be used in combination with other 

diagnostic methods to improve the accuracy of diagnosis (22). 

 

Diagnodent: 

Diagnodent is a device that uses laser fluorescence to detect caries lesions in primary teeth. It has been 

shown to be highly accurate in detecting early caries lesions in primary teeth, and it can also be used for 

monitoring the progression of caries lesions over time. 

Accuracy of Diagnodent: Several studies have shown that Diagnodent is a highly accurate tool for 

detecting caries lesions in primary teeth. A study conducted by Kühnisch et al. (2012) found that Diagnodent 

had a sensitivity of 84% and a specificity of 96% in detecting caries lesions in primary teeth(23). Another study 

conducted by Jablonski-Momeni et al. (2013) found that Diagnodent had a sensitivity of 76% and a specificity 

of 94% in detecting caries lesions in primary teeth. These results indicate that Diagnodent is a reliable tool for 

detecting caries lesions in primary teeth (24). 

Diagnodent vs. Visual Inspection: Several studies have compared the accuracy of Diagnodent with 

visual inspection for detecting caries lesions in primary teeth. A study conducted by Li et al. (2013) found that 

Diagnodent had a significantly higher accuracy than visual inspection in detecting occlusal caries lesions in 

primary teeth (25). Another study conducted by Lussi et al. (2012) found that Diagnodent had a higher accuracy 

than visual inspection in detecting approximal caries lesions in primary teeth. These results indicate that 

Diagnodent is a superior tool to visual inspection for detecting caries lesions in primary teeth (26). 

Diagnodent for Monitoring Caries Lesions: Diagnodent can also be used for monitoring the 

progression of caries lesions in primary teeth. A study conducted by Rodrigues et al. (2014) found that 
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Diagnodent was effective in monitoring the progression of caries lesions in primary teeth over a period of two 

years (27). Another study conducted by Paris et al. (2016) found that Diagnodent was effective in monitoring 

the progression of non-cavitated caries lesions in primary teeth over a period of six months. These results 

suggest that Diagnodent is a useful tool for monitoring the progression of caries lesions in primary teeth (28). 

 

Fiber-optic Transillumination:  

Fiber-optic transillumination (FOTI) is a non-invasive method that uses a light source to detect caries 

lesions in primary teeth. It has been shown to be highly accurate in detecting early caries lesions in primary 

teeth, and it can also be used for monitoring the progression of caries lesions over time (29). 

FOTI has been reported to be a valuable tool for detecting caries in primary teeth. Studies have shown 

that FOTI has a high sensitivity and specificity in detecting early caries lesions, making it a reliable diagnostic 

tool (30,31). In comparison with other traditional diagnostic tools such as visual inspection and radiographs, 

FOTI has been shown to have a higher accuracy rate in detecting caries lesions, especially those in proximal 

surfaces.FOTI has also been found to be effective in detecting hidden caries lesions in primary teeth, which are 

not visible through visual inspection. FOTI has been found to be useful in detecting occlusal and interproximal 

caries lesions, which are often challenging to detect using traditional diagnostic tools. Studies have shown that 

FOTI can accurately detect caries lesions in enamel, dentin, and even the dentin-enamel junction (32,33). 

FOTI is a non-invasive and painless diagnostic tool that is well accepted by children. It has been 

reported to have a high level of patient acceptance and is well-tolerated by children. FOTI has been found to be 

particularly useful in children who have a high risk of developing caries, such as those with developmental 

disabilities, low socioeconomic status, or those with limited access to dental care.It is a non-invasive, painless, 

and well-tolerated method that is accepted by children. FOTI can detect early caries lesions and hidden caries 

lesions in primary teeth, making it an essential tool in early caries management. Therefore, FOTI should be 

considered as an adjunct diagnostic tool in primary teeth caries detection, particularly in children who are at a 

high risk of developing caries. 

 

Quantitative Light-Induced Fluorescence: 

 Quantitative light-induced fluorescence (QLF) is a non-invasive method that uses a special light 

source and a camera to detect caries lesions in primary teeth. It has been shown to be highly accurate in 

detecting early caries lesions in primary teeth, and it can also be used for monitoring the progression of caries 

lesions over time.QLF as a diagnostic method for caries lesions in primary teeth: Several studies have 

investigated the use of QLF for the diagnosis of caries lesions in primary teeth. QLF has been shown to be 

highly accurate in detecting early caries lesions in primary teeth, and it can also be used for monitoring the 

progression of caries lesions over time. One study found that QLF was able to detect caries lesions in primary 

teeth with a sensitivity and specificity of 92% and 98%, respectively (34-36). 

Advantages of QLF: QLF offers several advantages over traditional methods of caries diagnosis, 

including visual inspection and radiographs. QLF is a non-invasive method that does not expose children to 

ionizing radiation. It is also highly sensitive to changes in mineral content, allowing for the detection of early-

stage caries lesions. In addition, QLF can be used for monitoring the progression of caries lesions over time, 

allowing for early intervention and prevention of further decay. 

Challenges of QLF: There are some challenges associated with the use of QLF for caries diagnosis in 

primary teeth. One of the main challenges is the need for specialized equipment and trained personnel. Another 

challenge is the potential for false positives, as QLF may detect lesions that are not actually carious. 

Additionally, QLF may not be able to detect all caries lesions, particularly those located in interproximal areas. 

 

Biomarkers and saliva-based diagnostics for early detection of oral and systemic diseases in children: 

Salivary biomarkers can play a significant role in the early detection and monitoring of pediatric caries. 

Saliva contains a wide range of biomolecules, including microbial and host-derived proteins, enzymes, DNA, 

and RNA, which can provide important information about the oral health status of children. Salivary biomarkers 

can be used for early caries detection, risk assessment, and disease monitoring, as they can identify changes in 

the oral microenvironment before the onset of clinical symptoms. 

Salivary biomarkers have several advantages over traditional diagnostic methods, such as radiographs 

and visual examination, as they are non-invasive, cost-effective, and easy to collect. Saliva samples can be 

collected easily from children, making it a useful tool for routine dental visits and large-scale population-based 

studies.Several studies have investigated the use of salivary biomarkers for the detection of pediatric caries. For 

example, some studies have found that salivary levels of Streptococcus mutans and lactobacilli, two of the major 

cariogenic bacteria, are significantly higher in children with caries compared to those without caries. Other 

studies have identified host-derived biomarkers, such as cytokines, immunoglobulins, and enzymes, which are 

associated with the development and progression of caries. 
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Overall, the use of salivary biomarkers in pediatric caries detection has the potential to improve early 

detection and prevention strategies, leading to better oral health outcomes for children. However, further 

research is needed to validate the accuracy and reliability of these biomarkers in clinical settings and to 

determine their cost-effectiveness compared to traditional diagnostic methods. Fontana M et al discussed the use 

of salivary biomarkers for early detection of childhood caries, including microbial and host-derived biomarkers 

(37). The authors suggest that the use of salivary biomarkers may improve the ability to identify children at high 

risk of developing caries and to monitor disease progression. Teng F et al (38) investigated the salivary 

microbiota in young children with tooth decay using pyrosequencing. The results showed that salivary bacterial 

profiles were significantly different between children with and without tooth decay, suggesting that salivary 

microbiota analysis may be a useful tool for caries risk assessment. Wen ZT et al (39) investigated the effect of 

biofilm formation and virulence expression by Streptococcus mutans when grown in a dual-species model with 

Actinomycesnaeslundii. The results suggest that the interaction between these two bacterial species may result 

in the production of unique biomarkers that could be used for the early detection of caries. Siqueira WL et al 

(40) investigated the presence of oral bacterial DNA in synovial fluid of patients with arthritis. The results 

suggest that the detection of oral bacterial DNA in synovial fluid may serve as a biomarker for systemic 

diseases, including rheumatoid arthritis, and potentially for the early detection of caries. 

 

Future directions: 

In recent years, there have been significant advances in diagnostic methods in pediatric dentistry, 

including the use of radiographs, optical coherence tomography, laser fluorescence, and salivary biomarkers. 

However, there is still room for further development and improvement in these areas.One area of future 

direction is the integration of various diagnostic methods to improve accuracy and sensitivity in caries detection. 

For example, combining radiographic imaging with laser fluorescence or optical coherence tomography could 

improve the detection of caries lesions in the early stages.Another area of future direction is the development of 

portable, point-of-care diagnostic tools for use in primary care settings. These tools would enable early detection 

and monitoring of oral diseases in children in remote and underserved areas, where access to traditional dental 

care is limited. 

Advances in digital technology, such as artificial intelligence and machine learning, also hold promise 

for improving diagnostic accuracy and efficiency in pediatric dentistry. These technologies can analyze large 

datasets and identify patterns and trends that may be difficult for human clinicians to detect.Finally, there is a 

need for further research into the use of salivary biomarkers for early detection and monitoring of oral and 

systemic diseases in children. As the field of biomarker research continues to expand, new biomarkers and 

diagnostic methods may emerge that can revolutionize the way we detect and treat oral diseases in 

children.Overall, the future of diagnostic methods in pediatric dentistry is promising, with ongoing research and 

development aiming to improve early detection and prevention of oral diseases, leading to better oral health 

outcomes for children. 

Emerging Technologies in Pediatric Prosthodontics: 

1. Digital Dentistry: Advancements in digital technology have revolutionized pediatric prosthodontics, 

enabling precise treatment planning and fabrication of custom prostheses. Computer-aided design and computer-

aided manufacturing (CAD/CAM) systems facilitate the production of pediatric crowns, space maintainers, and 

orthodontic appliances with enhanced accuracy and efficiency. Prosthodontic considerations in digital dentistry 

encompass virtual tooth modeling, occlusal analysis, and three-dimensional (3D) printing of pediatric prosthetic 

devices. Integration of digital workflows streamlines treatment processes, reduces chairside time, and enhances 

patient satisfaction in pediatric prosthodontic care. 

2. Artificial Intelligence (AI) and Machine Learning: AI-based algorithms and machine learning 

techniques hold immense potential for enhancing diagnostic accuracy and treatment outcomes in pediatric 

dentistry. By analyzing large datasets of clinical and radiographic images, AI systems can assist clinicians in 

identifying carious lesions, predicting treatment outcomes, and optimizing prosthodontic interventions. 

Prosthodontic applications of AI include automated tooth segmentation, virtual treatment planning, and 

prosthetic design optimization. Collaborative efforts between prosthodontists, pediatric dentists, and computer 

scientists are essential for harnessing the full potential of AI in pediatric prosthodontics. 

 

Conclusion 

 The integration of prosthodontic principles into diagnostic methodologies in pediatric dentistry offers a 

comprehensive approach to addressing dental anomalies and optimizing treatment outcomes. By leveraging 

radiographic imaging, visual inspection, laser fluorescence, and salivary biomarkers, clinicians can achieve 

early disease detection and tailored treatment planning for pediatric patients. Emerging technologies such as 

digital dentistry, artificial intelligence, and machine learning further augment diagnostic capabilities and 
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enhance the precision of pediatric prosthodontic interventions. Interdisciplinary collaboration between 

prosthodontists, pediatric dentists, and allied healthcare professionals is essential for advancing diagnostic 

methodologies and improving oral health outcomes in pediatric dental practice 
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