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Abstract 

Background: Pediatric dental impressions play a vital role in diagnosis and 

treatment planning. Choosing between conventional and digital impression 

techniques can significantly influence clinical outcomes and patient experience. 

This study compares the accuracy, efficiency, and comfort of alginate and digital 

impression methods in pediatric patients. Aim: To compare the accuracy and 

efficiency of alginate and digital impression techniques in pediatric patients. 

Materials and Method: This randomized clinical trial included 50 children aged 

3 to 10 years, divided into Group I (Primary Dentition, 3–6 years) and Group II 

(Mixed Dentition, 7–10 years). Participants were randomly assigned to receive 

either digital or conventional impressions first using the Random Number Table 

method. Key outcomes included dimensional accuracy (measuring canine-molar 

length, inter-canine width, and inter-molar width). Secondary outcomes assessed 

patient comfort, gag reflex, and impression time using the Visual Analog Scale 

(VAS). Results: In Primary Dentition, digital impressions showed smaller mean 

differences in dimensional measurements compared to conventional methods. In 

Mixed Dentition, the scanner showed slightly higher mean values. Digital 

impressions required less time and caused significantly less gag reflex. Children 

reported greater comfort with intraoral scanning, with results statistically 

significant. Conclusion: Digital intraoral scanning in pediatric dentistry offers 

superior speed, dimensional accuracy, and patient comfort compared to 

traditional alginate impressions. Its integration into clinical practice enhances 

diagnostic precision and patient experience, presenting a valuable tool for 

modern pediatric dental care. 

Keywords: Digital intraoral impression, Conventional impression, Alginate, 

Pediatric dentistry 
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Introduction 

In pediatric dentistry, where accuracy in diagnosis and treatment planning are crucial, 

accurate impressions of the oral cavity are essential to provide quality dental care. 

Alginate is the material of choice for diagnostic models because of its low cost, simplicity 

of use, and reliable performance.1 Pediatric patients, however, have particular difficulties, 

including anxiety, gag reflexes, poor cooperation, and the requirement for quick handling 

to avoid impression distortion. These difficulties highlight the significance of improving 

impression techniques since they may have an impact on the patient's overall experience 

and the quality of the impression.2 

By providing a state-of-the-art substitute for conventional techniques, digital impression 

systems that make use of Intraoral Scanners (IOSs) have revolutionized dental workflows. 

Without the use of conventional impression trays, alginate materials, or instantaneous 

model pouring, these scanners produce incredibly precise, three-dimensional images of 

the oral cavity. Digital impressions offer major benefits in pediatric settings as they 

expedite processes and minimize patient discomfort. The quicker and less intrusive 

method of digital scanning is advantageous for children, who frequently have dental 

anxiety. Additionally, digital impressions improve comfort and cooperation by 

elimination of the gag reflex that is frequently elicited by large trays and alginate 

materials.3 

Digital impression systems have numerous advantages, but they also have drawbacks that 

may prevent their wider use in pediatric dentistry. For many practices, the high expenses 

of buying and maintaining IOSs can be a major deterrent. Furthermore, there is a 

learning curve associated with the technology that could initially cause procedure times 

to increase. The integration of digital workflows may be limited in certain contexts due to 

differences in access to sophisticated digital equipment based on geographic location or 

practice size.4 

The choice of impression techniques is made more difficult by the particular 

requirements of pediatric dentistry. Due to their smaller mouths and differing degrees of 

cooperation, children require procedures that are both effective and low-stress. A quick 

and comfortable technique can have a significant impact on the procedure's success and 

the child's and parents' satisfaction.[4] For younger patients, digital impressions provide a 

clear benefit by cutting down on chair time and streamlining the procedure. However, 

because of its affordability and ease of use, alginate is still a viable choice, especially in 

settings without access to digital equipment.5 

Digital impressions improve comfort and trust in pediatric care, while alginate remains 

reliable. Technology is reshaping how we meet children’s dental needs. Adopting new 

dental technology will be crucial to providing younger populations with high-quality, 
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patient-centered care.[6] So the aim of this study was to compare the accuracy and 

efficiency of both alginate and digital impression techniques in pediatric patients. 

 
Materials and Method 

Study design: 

The present cross sectional RCT compared traditional alginate and digital intraoral 

scanning among patients between the ages of 3 to 10. The two participant groups were- 

Group I (Primary Dentition, ages 3 to 6) and Group II (Mixed Dentition, ages 7 to 10). The 

inclusion criteria were carefully defined, required participants to have fully erupted, 

caries-free, unrestored primary first molars without anomalies in order to assessment 

impressions. To maintain study precision, children with malocclusion, teeth with 

mobility, actively erupting teeth, or special healthcare needs were not included. 

Study duration 

This study spans a period of six months 

Sample size determination and randomization 

Adapting convenience sampling, 25 children in the age group of 3-10 years irrespective of 

race, gender, and socioeconomic status were selected for the study. A sample size of 50 

achieves 99% power with a significance level (alpha) of 0.05. The Random Number Table 

method was used for randomization, to reduce selection bias. (Figure 1) 

Parameters assessed 

The study focused on important parameters like the inter canine width, inter molar 

width, and canine molar length and assessed the accuracy of dimension measurements 

using two distinct approaches. The amount of time spent creating impressions, expressed 

in stopwatch seconds, was one of the secondary evaluation criteria. Post session, VAS was 

used to measure the gag reflex and patient comfort. (Figure 2&3) 
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Figure-2.Intercanine Width- A, 

Intermolar Width- B 

Figure-3.Caninemolar Linear-D,E 

Figure 1 CONSORT diagram 
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Table 1: Primary & Mixed Dentition Intra group comparison of Inter-canine, Inter-Molar, Canine-Molar width 

between alginate and scanner group 

Data collection and analysis 

A Microsoft Excel spreadsheet (Microsoft Office 2019; Redmond, WA: Microsoft Corp.) 

was used for data entry, and any inconsistencies were reviewed. The Shapiro-Wilk test 

was conducted to determine whether each variable followed a normal distribution. 

Statistical analysis, including descriptive statistics and inferential tests, was performed to 

compare the outcomes of the two impression techniques. Data analysis was conducted 

using SPSS software version 20.0 (Chicago, IL: IBM Corp.), with parametric tests such as 

Pearson's test and the paired t-test applied for vicariate analysis at a 5% significance level. 

 
Result 

In both primary and mixed dentition, the intraoral scanner showed a significant 

difference compared to the conventional method. Hence, the results indicated that both 

impression techniques provide comparable inter-canine, inter-molar, and canine-molar 

width measurements, as shown below in (Table 1 & Graph 1&2). 
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Figure-4 Evaluation of comfort with 

scanner & conventional impressions in 

Primary Dentition 

Figure-5 Evaluation of comfort with 

scanner & conventional impressions in 

Mixed Dentition 

 

  
 

 

 
Discussion 

Pediatric dentistry is often associated with patient anxiety, which can be influenced by 

the impression techniques employed. This study aimed to evaluate and compare the 

effectiveness of conventional alginate impressions and digital intraoral scanning in 

pediatric dental patients. The findings offer valuable insights into the relative 

performance of these techniques across several key parameters.6,7 

In our study, we observed minimal differences in the measured parameters. Specifically, 

inter-canine width demonstrated a non-significant mean difference between the two 

evaluation techniques. However, intermolar width in the maxilla and the mesiodistal 

width of permanent central incisors showed statistically significant differences, with 

higher values recorded in the digital scanner group. Caliper measurements were used as 

the reference standard against which other methods were compared.8 

Hayashi et al. evaluated the accuracy and reliability of several digital scanners, including 

the Sure Smile Ora Scanner, Vivid910 Scanner and R700 Scanner. Their findings indicated 

that all scanners were sufficiently accurate when compared to vernier calipers, with no 

significant differences in reliability8. Similar conclusions were drawn by Murugesan and 

Sivakumar. 

A recent systematic review by Kong et al., observed conventional alginate impressions 

were more thorough representation of subtle anatomical features, even though neither 

method accurately reproduces intraoral structures. However, this study found that both 

methods were equally true. 9,10 
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Time Efficiency 

It is essential to comprehend the effects of impression-taking time in order to enhance 

treatment results, procedural effectiveness, and patient comfort. Studies by Burhardt et 

al. and Mangano et al.11 found shorter times for alginate impressions, but Yilmaz and 

Aydin et al.12 found no discernible differences in the overall impression time between the 

two approaches. On the other hand, when taking into account the entire duration of 

treatment, Schepke et al.,13 discovered that digital impressions were more effective. 

Further cutting down on procedure time, digital systems also required fewer 

repetitions.14The results of this study are consistent with Asquith et al.'s observation that 

digital scanning presented fewer difficulties for novice operators than traditional 

methods. 15 

 
Patient Comfort 

A statistically significant difference was observed in favor of the scanner group over the 

alginate group with respect to patient comfort and gag reflex. Alginate impressions are 

known to cause discomfort due to their odor, texture, and bulk, which may contribute to 

the induction of gag reflexes. Furthermore, factors such as ill-fitting trays, overextensions, 

and perceived pressure during the impression process can result in discomfort or pain— 

issues that are largely minimized with intraoral scanning. 

It is noteworthy that only successful impressions were included in this study. This 

emphasizes the longer time required for alginate impressions, particularly in 

uncooperative patients, whereas digital scans were completed without the need for 

repetitions, contributing to enhanced patient comfort. 

Digital scanning demonstrated a significant advantage in terms of patient comfort, 

particularly in reducing the gag reflex. The scanner group showed statistically significant 

improvements over the alginate group. Alginate impressions often cause discomfort due 

to factors like their odor, texture, bulk, and the subjective pressure exerted during the 

procedure. These factors, which can exacerbate the gag reflex, are largely absent with 

digital scanning. 

 
Study Limitations 

Intraoral scanners offer enhanced patient comfort, quicker procedures, and easy digital 

storage, but they are costly, technique-sensitive, and may have difficulty capturing 

subgingival margins or scanning in limited oral spaces. Alginate impressions are 

affordable and effective in capturing fine details, yet they often cause discomfort, can 

trigger gag reflexes, and are prone to dimensional changes if not poured immediately. 

Both methods rely on operator skill and patient cooperation for accuracy. 
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Conclusion 

The conclusion of the study highlights the advantages of digital intraoral scanning in 

pediatric dentistry over conventional alginate impressions. By lowering gag reflexes, 

acquiring impressions faster, and attaining high dimensional accuracy, digital scanning 

enhanced patient comfort. These results demonstrate the revolutionary potential of 

digital technology in enhancing dental procedures, even though considerations like cost 

and the associated learning curve must be made. 
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