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I. INTRODUCTION

Impression making is an essential step in many dental procedures because it enables the accurate reproduction of oral tissues. Dental
impressions capture the anatomical details of teeth, gingiva, and surrounding oral structures, which are then used to fabricate various
dental appliances such as crowns, bridges, orthodontic appliances, retainers, space maintainers, and prostheses.

For decades, conventional impression materials have been the primary method used to obtain dental impressions. Alginate,
polyvinyl siloxane, and polyether are commonly used materials due to their ability to reproduce fine details and their relative ease of
use. Alginate impressions, in particular, are widely used in pediatric dentistry because they are economical, easy to manipulate, and
have a short setting time.

Despite these advantages, conventional impression techniques present several challenges when used in children. Pediatric patients
often exhibit fear, anxiety, and limited tolerance for lengthy dental procedures. The placement of bulky trays filled with impression
material inside the mouth can be uncomfortable and may trigger gag reflexes. Additionally, the taste and smell of impression
materials can be unpleasant, leading to resistance or lack of cooperation from the child.

Poor cooperation during impression procedures may lead to distorted impressions, incomplete records, and the need for repeated
impressions. This not only increases chairside time but also contributes to negative dental experiences, which may influence a
child’s future attitude toward dental care.

In recent years, advances in digital technology have introduced new methods for obtaining dental impressions. Digital impressions
are captured using intraoral scanners that record detailed three-dimensional images of the oral cavity. These digital models can be
used for diagnostic purposes, treatment planning, and fabrication of dental restorations using computer-aided design and
manufacturing systems.

Digital impression systems eliminate many of the limitations associated with conventional impressions. They offer improved patient
comfort, faster workflow, and greater accuracy in certain clinical situations. In pediatric dentistry, where patient behavior and
cooperation are crucial factors, digital impressions have gained considerable attention.

The increasing demand for minimally invasive and patient-friendly dental procedures has further accelerated the adoption of digital
technologies in dentistry. As digital dentistry continues to evolve, intraoral scanning is becoming an important component of
modern pediatric dental practice.

I1. EVOLUTION OF DIGITAL IMPRESSIONS

The evolution of digital impressions is closely associated with the development of computer-aided design and computer-aided
manufacturing (CAD/CAM) technology. Digital dentistry began to emerge in the late twentieth century with the introduction of
computer-based systems for designing and fabricating dental restorations.

One of the earliest milestones in digital dentistry was the introduction of the CEREC system (Chairside Economical Restoration of
Esthetic Ceramics) in the 1980s. This system allowed dentists to capture digital images of prepared teeth and fabricate ceramic
restorations using CAD/CAM technology. Although revolutionary at the time, early systems were limited by large equipment size,
high cost, slower processing speed, and limited accuracy.

Over the years, significant technological advancements have improved the performance and usability of digital impression systems.
Modern intraoral scanners are smaller, lighter, and more ergonomic. They offer faster scanning speeds, higher image resolution, and
improved accuracy. These improvements have made digital impressions practical for routine clinical use.

Digital impression systems operate using different optical scanning technologies. Some of the commonly used principles include:
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1. Structured Light Scanning

This method projects a pattern of light onto the tooth surface. The distortion of the pattern is captured by sensors and used to
generate a three-dimensional image.

2. Laser Triangulation

Laser triangulation uses a laser beam that reflects off the tooth surface. The reflected beam is detected by sensors, which calculate
the distance and create a 3D digital model.

3. Confocal Microscopy

Confocal scanning captures images at multiple focal depths and combines them to create a highly detailed digital model of the oral
structures.

These technologies allow accurate capture of tooth morphology, occlusal surfaces, and surrounding soft tissues. The collected data
is processed by specialized software to generate a digital model, which can be viewed, modified, and stored electronically.

Digital impressions have found applications in several fields of dentistry, including orthodontics, prosthodontics, implantology, and
restorative dentistry. In orthodontics, digital models are used for diagnosis, treatment planning, and fabrication of aligners and
retainers. In prosthodontics, digital impressions assist in the fabrication of crowns, bridges, and implant-supported restorations.

The application of digital impressions in pediatric dentistry is expanding as newer scanners become more compact and easier to use
in smaller oral cavities.

I11. ADVANTAGES OF DIGITAL IMPRESSIONS

Digital impression systems provide several advantages over conventional techniques, especially in pediatric dentistry where patient
comfort and cooperation are essential.

Improved Patient Comfort:

One of the most significant advantages of digital impressions is improved patient comfort. Unlike traditional impression methods,
digital scanning does not require the use of impression trays or impression materials. This makes the procedure less invasive and
more acceptable to children.

Reduced Gag Reflex:

Conventional impression materials can stimulate the gag reflex, particularly when trays extend toward the posterior region of the
mouth. Digital impressions eliminate the need for bulky trays and materials, thereby reducing the likelihood of gagging. This is
particularly beneficial for children with strong gag reflexes.

Reduced Dental Anxiety:

Digital scanning is generally perceived as modern and less intimidating compared to traditional impression techniques. The absence
of unpleasant tastes, odors, and materials improves the overall patient experience. Children are often more cooperative when digital
technology is used during dental procedures.

Improved Accuracy and Precision:

Digital impressions provide highly accurate and reproducible results.

They eliminate many common sources of error associated with conventional impressions, such as:
Material distortion

Air bubbles

Improper mixing
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Tray movement

Dimensional changes during storage

Digital systems also allow real-time evaluation of the scan, enabling clinicians to immediately identify and correct errors.
Time Efficiency:

Although the scanning process may initially take longer for inexperienced operators, digital workflows significantly reduce the
overall treatment time. Conventional impressions require multiple steps including mixing materials, waiting for setting, disinfecting
impressions, and pouring stone models. Digital impressions eliminate many of these steps.

Easy Storage and Data Management:

Digital impressions are stored electronically, eliminating the need for physical storage of plaster models. Digital files can be easily
archived, retrieved, and shared with dental laboratories.

Improved Communication:

Digital models can be instantly transmitted to dental laboratories through online platforms. This enhances communication between
dentists and technicians and reduces the turnaround time for fabrication of dental appliances.

Better Infection Control :

Digital impressions minimize contact with contaminated impression materials and trays, thereby reducing the risk of cross-infection.
This is particularly important in modern dental practice where infection control is a major concern.

IV. DISADVANTAGES OF DIGITAL IMPRESSIONS
Despite their many advantages, digital impressions also have certain limitations.
High Initial Cost:

One of the primary disadvantages of digital impression systems is their high initial cost. Intraoral scanners and associated software
require significant financial investment, which may not be feasible for smaller clinics or dental practices.

Learning Curve:

Clinicians must undergo proper training to effectively use digital scanning technology. The learning curve associated with digital
systems can initially affect efficiency and accuracy.

Patient Cooperation:

Although digital scanning is generally more comfortable, pediatric patients may still find it difficult to remain still during the
scanning process. Excessive movement can affect scan quality and lead to incomplete data.

Limited Access in Posterior Areas:
Children have smaller oral cavities and limited mouth opening, which can make scanning posterior teeth challenging.
Moisture Control Issues:

Digital scanners may have difficulty capturing accurate images in the presence of saliva, blood, or subgingival margins. Proper
isolation and moisture control are necessary for successful scanning.

Technical Problems:

Digital systems may occasionally encounter technical issues such as software errors, hardware malfunctions, or data storage
problems. Regular maintenance and updates are required to ensure optimal performance.

IJ]NRD2610062 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)



https://ijnrd.org/
http://www.ijnrd.org/

INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) OPE“amEss
© 2026 IJNRD | Volume 11, Issue 10, October 2026 | ISSN: 2456-4184 | INRD.ORG

V. COMPARISON BETWEEN DIGITAL AND CONVENTIONAL IMPRESSIONS

Several studies have compared digital and conventional impression techniques in terms of comfort, accuracy, efficiency, and clinical
outcomes.

Patient Comfort:

Digital impressions are generally preferred by patients, especially children. The absence of impression materials significantly
improves comfort and reduces gag reflex.

Accuracy:

Digital impressions provide comparable or sometimes superior accuracy compared to conventional impressions. However,
conventional materials remain reliable for many clinical applications.

Clinical Efficiency:

Digital workflows reduce procedural steps and allow immediate corrections. Conventional impressions require additional steps such
as pouring stone models and trimming casts.

Behavior Management:
Digital impressions improve patient cooperation and reduce anxiety, making them particularly useful in pediatric dentistry.
Cost:

Conventional impressions are more economical. Digital systems require a high initial investment but may reduce long-term costs
through improved efficiency and reduced material usage.

VI. CLINICAL APPLICATIONS IN PEDIATRIC DENTISTRY

Digital impressions have several important applications in pediatric dental practice.

Orthodontics

Digital models are widely used for orthodontic diagnosis, space analysis, and fabrication of clear aligners and retainers.
Restorative Dentistry

Digital impressions help in the fabrication of crowns, inlays, and onlays with improved precision.
Prosthodontics

Digital technology can be used for designing pediatric prostheses such as partial dentures and obturators.
Preventive Dentistry

Digital models allow dentists to monitor growth, tooth eruption, and occlusal development over time.
VIIL. CLINICAL INDICATIONS

VIII. CLINICAL SCENARIO AND PREFERRED TECHNIQUE

Study models

Alginate

Space maintainers
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Alginate / Digital

Orthodontic planning

Digital

Uncooperative child

Digital

High precision requirement
Digital

IX. FUTURE PERSPECTIVES

The future of digital impressions in pediatric dentistry is highly promising. Ongoing technological developments are expected to
further improve scanner design, scanning speed, and image accuracy.

Newer scanners with smaller tips will make scanning easier in children with limited mouth opening. Faster data acquisition will
reduce scanning time and improve patient cooperation.

Integration of digital impressions with artificial intelligence, 3D printing, and advanced CAD/CAM systems will enhance diagnosis,
treatment planning, and fabrication of dental appliances.

As the cost of digital technology decreases and accessibility improves, digital impressions are expected to become a routine
component of pediatric dental practice.

X. CONCLUSION

Digital impression systems represent a major advancement in modern dentistry. In pediatric dentistry, where patient comfort and
cooperation are critical, digital impressions provide significant advantages over conventional techniques.

They improve patient experience by eliminating unpleasant impression materials and reducing gag reflex. Digital systems also
enhance clinical efficiency, accuracy, and communication with dental laboratories.

Although limitations such as high cost, technique sensitivity, and certain clinical restrictions remain, the benefits of digital
impressions outweigh these disadvantages in many situations.

With continuous technological advancements and increasing adoption in clinical practice, digital impressions are likely to play a
major role in the future of pediatric dentistry and may eventually replace conventional impression techniques in many applications.

XI. REFERENCE

Watanabe H, Fellows C, An H. Digital Technologies for Restorative Dentistry. Dent Clin North Am. 2022 Oct;66(4):567-590. doi:
10.1016/j.cden.2022.05.006. Epub 2022 Sep 11. PMID: 36216447.

Takeuchi Y, Koizumi H, Furuchi M, Sato Y, Ohkubo C, Matsumura H. Use of digital impression systems with intraoral scanners for
fabricating restorations and fixed dental prostheses. J Oral Sci. 2018;60(1):1-7. doi: 10.2334/josnusd.17-0444. PMID: 29576569.

Topaloglu A, Senguler B, Dogan E, Seyedoskuyi V. Accuracy and dental anxiety assessment of digital impression among pediatric
patients. Eur Oral Res. 2025 Sep 1;59(3):217-221. doi: 10.26650/e0r.20251398454. PMID: 41229943; PMCID: PMC12604104.

Saccomanno S, Saran S, Vanella V, Mastrapasqua RF, Raffaelli L, Levrini L. The Potential of Digital Impression in Orthodontics.
Dent J (Basel). 2022 Aug 8;10(8):147. doi: 10.3390/dj10080147. PMID: 36005245; PMCID: PMC9406442.

Aiuto R, Adobes Martin M, Marquez Martinez L, Garcia Miralles E, Pelissero I, Alvarado Lorenzo A, Dioguardi M, Re D,
Garcovich D. Comparison of conventional and digital impression techniques in children up to 9 years: a multicentric crossover
study on time, preference, and comfort in relation to gag reflex and dental fear. Eur J Paediatr Dent. 2025 Sep 1;26(3):202-207. doi:
10.23804/ejpd.2025.2438. Epub 2025 Jul 1. PMID: 40605801.

IJ]NRD2610062 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)



https://ijnrd.org/
http://www.ijnrd.org/

INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) OPEuanmss
© 2026 IJNRD | Volume 11, Issue 10, October 2026 | ISSN: 2456-4184 | INRD.ORG

Yilmaz H, Konca FA, Aydin MN. An Updated Comparison of Current Impression Techniques Regarding Time, Comfort, Anxiety,

and Preference: A Randomized Crossover Trial. Turk J Orthod. 2021 Dec;34(4):227-233. doi: 10.5152/TurkJOrthod.2021.21025.
PMID: 35110223; PMCID: PMC8939252.

Jamal, Rana & Krishnaraj, Parthiban & Ahsan, Syed & Syed, Lateef & Alsharabi, Abdulhakim & Ahmed, Awaiz & Md, Kafeel.

(2025). Comparative evaluation between conventional and digital orthodontic model analysis. Bioinformation. 21. 4399-4403.
10.6026/973206300214399.

Mangano, Alessandro & Beretta, Matteo & Luongo, Giuseppe & Mangano, Carlo & Mangano, Francesco. (2018). Conventional Vs

Digital Impressions: Acceptability, Treatment Comfort and Stress Among Young Orthodontic Patients. The Open Dentistry Journal.
12.118-124.10.2174/1874210601812010118.

Copyright & License:

» Sl © Authors retain the copyright of this article. This work is published under the Creative Commons
NRD Attribution 4.0 International License (CC BY 4.0), permitting unrestricted use, distribution, and
e —— reproduction in any medium, provided the original work is properly cited.

IJ]NRD2610062 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)



https://ijnrd.org/
http://www.ijnrd.org/

