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ABSTRACT

INTRODUCTION: This study aimed to compare the digital and conventional impression techniques in pediatric dentistry in terms of
comfort, time perception, and overall preference.

MATERIAL and METHODS: The study included 60 children aged 7-12 years who applied to the Department of Pediatric Dentistry of
Ege University Faculty of Dentistry for routine dental examinations. Ethical approval was obtained before the study. Digital impressions
were obtained using an intraoral scanner, whereas conventional impressions were taken using dental trays and a silicone-based
impression material. All procedures were performed by the same operator. Patient comfort was assessed by both the children and
the clinicians during each impression-taking process, and chairside procedure times were recorded. Parental satisfaction was
evaluated using a structured questionnaire. Statistical analyses were performed using SPSS 25.0 (Chicago, IL, USA), applying the t-
test and Mann—Whitney U test, with the level of significance set at p < 0.05.

RESULTS: The mean duration of the digital impression was 3.28 + 1.23 minutes, while that of the conventional impression was 4.61
+ 1.13 minutes, with no statistically significant difference between the two techniques (p > 0.05). However, digital impressions were
perceived as more favorable by children, clinicians, and parents in terms of overall comfort and preference.

CONCLUSION: Digital impression techniques were found to be more comfortable for pediatric patients and were preferred by children,
clinicians, and parents compared to conventional impression techniques.
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0z
GIRIS:Bu ¢alismanin amaci, ¢ocuk dig hekimliginde dijital ve konvansiyonel él¢gii tekniklerini konfor, islem siiresi algisi ve genel tercih
agisindan karsilastirmaktir.

GEREC VE YONTEMLER: Bu ¢alismaya, Ege Universitesi Dis Hekimligi Fakiiltesi Cocuk Dis Hekimligi Anabilim Dalr'na rutin dig
muayenesi igin basvuran 7—12 yas arasi 60 ¢cocuk dahil edilmistir. Calisma 6ncesinde etik onay alinmustir. Dijital élgiiler adiz igi tarayici
kullanilarak elde edilirken, konvansiyonel élgtiler 6Igti kagiklar ve silikon bazli élgli materyali kullanilarak alinmigtir. Tim islemler
standardizasyonu saglamak amaciyla ayni operatér tarafindan gergeklestiriimistir. Hasta konforu, her bir 6lgii alma islemi sirasinda
hem g¢ocuklar hem de klinisyenler tarafindan degerlendirilmis, islem stireleri kaydedilmistir. Ebeveyn memnuniyeti yapilandirilmis bir
anket ile degerlendirilmistir. Istatistiksel analizler SPSS 25.0 (Chicago, IL, ABD) programi kullanilarak t-testi ve Mann—Whitney U testi
ile gergeklestiriimis, anlamlilik diizeyi p < 0,05 olarak kabul edilmistir.

BULGULAR: Dijital él¢ti alma stiresinin ortalamasi 3,28 + 1,23 dakika iken, konvansiyonel élgti alma siiresi 4,61 + 1,13 dakika olarak
bulunmus ve iki teknik arasinda istatistiksel olarak anlamli bir fark saptanmamigstir (p > 0,05). Bununla birlikte, dijital 6l¢ii teknigi
gocuklar, klinisyenler ve ebeveynler tarafindan genel konfor ve tercih agisindan daha avantajli olarak degerlendirilmigtir.
SONUG: Dijital élgti tekniginin konvansiyonel élgii teknigi ile karsilastirildiginda ¢ocuklar tarafindan daha konforlu algilandigi ve
klinisyenler ile ebeveynler tarafindan konvansiyonel 6l¢ii tekniklerine kiyasla daha fazla tercih edildigi belilenmistir.
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INTRODUCTION

Dental impressions are essential in pediatric
dentistry, providing the foundation for accurate dental
treatments. These impressions capture the intraoral
environment with remarkable detail, serving as a critical
determinant of procedural success and enhancing
passive patient compliance during  subsequent
treatments.!> Conventional impression techniques have
been the gold standard in pediatric dental care for
decades, offering reliable and reproducible results.!
These techniques involve wusing plastic or metal
trays  paired  with impression materials like
silicone or alginate. The accuracy of these
impressions is influenced by factors such as the
quality of the materials, the design of the trays, and
the techniques of the operators.>*

Advancements in technology have revolutionized
dental impression techniques, giving rise to digital
impression systems.> These systems offer numerous
advantages, including faster procedures, three-
dimensional (3D) visualization of intraoral structures,
elimination of material degradation, efficient data
storage, and seamless transfer of digital records between
dental clinics and laboratories.**

Since their introduction in the 1980s, digital
impression systems, such as intraoral scanners, have
gained widespread clinical application.*®  Intraoral
scanners are sophisticated 3D imaging devices that
capture detailed intraoral structures by processing a
series of high-resolution images through specialized
software.? Intraoral scanners are capable of accurately
capturing even the most challenging-to-access dental
areas, making them a versatile tool in clinical practice.
Effective utilization of these devices requires clinicians
to possess adequate knowledge and training in their
operation.>’® While initially developed for orthodontic
and prosthetic applications, digital impression systems
have also found significant utility in pediatric dentistry,
aiding in diagnosis, treatment planning, fabrication of
dental appliances, and space maintainers. The
advantages of digital impressions, particularly in
pediatric settings, include enhanced patient comfort,
reduced chair time, and the elimination of conventional
impression materials, all of which make them
increasingly favorable compared to conventional
techniques.®’

Digital impression has been a standard component of
routine clinical practice for a significant period, but
there remains a lack of sufficient studies evaluating its
impact on patients’ and clinicians’ comfort. This study
aimed to address this gap by comparing patients’
comfort, acceptance, and  preferences  between
digital and conventional impression techniques in
pediatric dentistry.

MATERIALS AND METHODS

This study was conducted as a crossover
randomized controlled trial involving 60 children aged
7-12 years who attended the Department of Pedodontics
at Ege University Faculty of Dentistry for routine
dentaexamination. The registration number of the
study protocol is NCT06422611. The ethical
approval was obtained by the Ethics Committee of
the Faculty of Medicine at Ege University
(Approval Number: 23-3.1T/12). Informed consent
was obtained from all subjects, with detailed
information provided regarding the purpose, duration,
and protocols of the study.

Participants were included in the study based on the
following criteria:

. Informed Consent: Both the patient and their
parent provided consent to participate in the study.

. Lack of Prior Experience: The patient had no
previous experience with dental impressions.

. Health Status: The patient did not present with
any systemic and/or mental disorders.

. Behavior: Participants demonstrated
cooperative behavior, as indicated by Frankl Behavior
Rating Scale scores of 3 or 4.

. Medication Usage: The patient was not using
any medications at the time of the study.

. Absence of Gag Reflex: It was confirmed that
the patient did not exhibit a gag reflex.

Patients who failed to meet any of these criteria were
excluded from the study.

In the present study, both digital and conventional
impression techniques were conducted on all patients.
To minimize potential bias, the sequence of impression
techniques was randomized. For 50% of the patients,
digital impression was initially performed, followed by
the conventional technique. For the remaining 50% of
cases, the sequence was reversed, with the conventional
technique performed first, followed by the digital
technique. The order of techniques for each patient was
determined through a coin toss to ensure randomization.
Figure 1 summarizes the study design.

The study encompassed three distinct areas of
evaluation:

1. Patient Comfort: Wong-Baker Pain Rating
Scale (10) was applied to measure the comfort levels of
patients during the procedure.

2. Clinician Comfort and Time Monitoring: The
clinician utilized a 5-point Likert scale to systematically
evaluate the patient’s experience with each impression
technique. Additionally, the duration required for each
impression procedure was meticulously recorded.

3. Parental Satisfaction: Parental satisfaction was
evaluated using a structured questionnaire consisting of
four targeted questions.
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Figure 1. Flow chart summarizing the study process
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The conventional impressions were conducted using
the dental trays (DynaFlex disposable impression tray,
Lake St. Louis, USA) and a type C silicone-based
impression material (Stomaflex, SpofaDental, Czech
Republic). The impression material was prepared
following the manufacturer's instructions, and all
procedures were performed by the same operator to
ensure consistency.

The digital impressions were conducted using an
intraoral scanner (Trios 3-Cart, Color-2017, 3Shape,
Denmark), a device commonly employed in standard
diagnostic and treatment workflows. To ensure
consistency, all digital scans were performed by the same
operator.

Statistical analyses were conducted by SPSS 25.0
(Chicago, Illinois, USA) using the t-test and Mann-
Whitney U test, with significance set at p<0.05.

RESULTS

The mean age of patients was 8.34 £ 2.06 years. Of
the 60 patients, 56% were girls and 44% were boys.
Among the patients, 23% were in the primary dentition,
56% in the mixed dentition, and 11% in the permanent
dentition.

The mean duration for the digital impression was
3.28 £+ 1.23 minutes, while the mean duration for the
conventional impression was 4.61 + 1.13 minutes.
Statistical analysis revealed no significant difference
between the duration of the two impression techniques
(p>0.05). No significant difference was found between
age, gender, and the dentition of the patients and the
duration of the impression techniques (p>0.05).

The digital impression technique demonstrated
significantly greater acceptability than the conventional
impression technique in pediatric patients, specifically
for general comfort (p=0.04), breathing ease (p=0.02),
taste and smell comfort (p=0.02), nausea (p=0.03), gag
reflex (p=0.01), and pain (p=0.02) based on Wong-Baker
Pain Rating Scale (Table 1).

From the clinician's perspective, the digital technique
was statistically significantly more favorable than the
conventional  technique  concerning  hand-arm
movements (p=0.01), gag reflex (p=0.01), mouth
opening (p=0.02), and breathing comfort (p=0.02). No
significant differences were observed between the two
impression techniques in terms of vomiting or crying
(p>0.05) (Table 2).

According to the parental satisfaction survey, 86% of
parents expressed satisfaction with the digital impression
technique (Table 3).

Table 1. Wong-Baker Facial Pain Scale for Assessing Patient Comfort in Two Impression Techniques

Digital Impression Conventional Impression

1 2 3 4 5 6 1 2 3 4 5 6
SISl @
n n n n n n n n n n n n
(%) | (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
General 50 5 3 2 0 0 35 3 10 5 2 5
Jfeelings (%84) | (%8) (%5) (%3) (%0) (%0) | (%60) (%5) | (%16) (%8) (%3) (%8)
Breathing 55 3 2 0 0 0 20 10 5 18 2 5
comfort (%92) | (%5) (%3) (%0) (%0) (%0) | (%34) | (%16) (%8) | (%31) (%3) (%8)
Taste/smell 56 2 2 0 0 0 20 0 20 5 5 10
(%94) | (%3) (%3) (%0) (%0) (%0) | (%34) (%0) | (%34) (%8) (%8) | (%16)
Nausea 54 6 0 0 0 0 18 3 2 12 5 20
(%90) | (%10) (%0) (%0) (%0) (%0) | (%30) (%5) (%3) | (%20) (%8) | (%34)
Gag reflex 57 3 0 0 0 0 20 20 0 5 5 10
(%95) | (%5) (%0) (%0) (%0) (%0) | (%34) | (%34) (%0) (%8) (%8) | (%l6)
Pain 55 5 0 0 0 0 35 3 0 10 2 10
(%92) | (%8) (%0) (%0) (%0) (%0) | (%60) (%5) (%0) | (%16) (%3) | (%l6)
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Table 2. Scale for Clinician Assessment of Patient Comfort Across Two Impression Techniques

Digital Impression Conventional Impression

Definitely negative Definitely positive | Definitely negative Definitely positive

1 2 3 4 5 1 2 3 4 5

n n n n n n n n n n

)| )| o) o] (%) )| ()] (%) (%) (%)

The patient exhibited hand and arm 57 3 0 0 0 20 24 0 8 8

movements. (%95)|  (%5)| (%0)| (%0)| (%0)| (%34)| (%40)| (%0)| (%13)| (%13)

The patient demonstrated a gag reflex. 57 3 0 0 0 24 20 0 8 8

(%95)|  (%5)| (%0)| (%0)| (%0)|  (%40)| (%34)| (%0)| (%13)| (%13)

The patient presented with restricted 54 3 3 0 0 24 0 20 8 8

mouth opening. (%90)|  (%S5)| (%5)| (%60)| (%0)|  (%40)| (%0)|(%34)| (%13)| (%l13)

The patient experienced respiratory 54 6 0 0 0 44 0 0 8 8

difficulty. (%90)| (%10)| (%0)| (%0)| (%0)| (%74)| (%0)| (%0)| (%13)| (%13)

The patient experienced vomiting. 60 0 0 0 0 60 0 0 0 0

(%100)|  (%0)| (%0)| (%0)| (%0)| (%100)| (%0)| (%0)| (%0)]| (%0)

The patient displayed emotional 60 0 0 0 0 57 0 0 0 3

distress, characterized by crying. (%100)|  (%0)| (%0)] (%0)| (%0)] (%95)] (%0)| (%0) (%0)|  (%5)
Table 3. Parental Preferences Regarding Two Impression Techniques

QUESTIONS RESPONSES

Digital impression Conventional impression

Which technique would you prefer for the dental n=56 n=4
impression if required again for your child? 93% 7%
Which impression technique required less time from your n=43 n=17
perspective? 72% 18%
In your opinion, which impression technique provided n=53 n=7
greater comfort for your child? 88% 12%
Were you previously aware of the digital impression n=5 n=55
technique? 8% 92%

DISCUSSION
Advancements in modern technology have
significantly influenced wvarious fields, including

dentistry. Integrating digital impression techniques has
revolutionized clinical practices, offering enhanced
precision and substantial convenience.!!'> While digital
impression techniques have become an integral part of
clinical practice, research exploring their application in
pediatric dentistry remains notably limited, highlighting
a critical gap in the literature. This study aimed to
compare the digital and conventional impression
techniques regarding comfort, time perception, and
preference. The study sample comprised 60 pediatric
patients, aged 7-12 years, who had no prior experience
with conventional or digital impression techniques.

This study aimed to evaluate the impact of two
distinct impression techniques on patient and clinician
comfort, while also assessing parental satisfaction.
Additionally, the two techniques were compared
concerning the duration. Previous studies have
demonstrated that the digital impression workflow is

typically faster, particularly when considering the time
required to send digital models to the laboratory.!'>!
Glisic et al. observed no significant difference in
chairside time between the two techniques.!* However,
patients reported a statistically better experience with the
digital impression technique, particularly regarding
comfort, gag reflex, breathing, smell, sound, taste,
vibration, and overall anxiety. In the present study, the
digital impression was faster than the conventional
impression technique. However, no statistically
significant difference was found between the duration of
the two different impression techniques.

In contrast to other studies'®!’, which involved

significant time intervals between measurement sessions,
the present study included a 15-minute rest period
between the two impression techniques. This short
interval was designed to minimize the likelihood of
patients forgetting their previous experience, ensuring
that they could accurately report their feelings using the
Wong-Baker Faces Pain Scale. The age range of
participants was specifically chosen to ensure that children
could effectively recall and share their experiences.
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Yilmaz et al. conducted a comparison of digital and
conventional impression techniques, utilizing the Visual
Analog Scale (VAS) to assess patient comfort levels.!”
This scale provides precise measurements and is
commonly used in adult and elderly populations in the
present study. In the present study, the Wong-Baker
Faces Pain Rating Scale was used which uses facial
expressions to denote pain levels, and is especially
effective for children. Khatri et al. also reported that the
Wong-Baker Faces Pain Rating Scale was more sensitive
than the VAS when used with children aged 3-14 years. !

Few studies have specifically examined patient
perceptions of impression techniques, with results
varying across different age groups.'®?! Burhardt et al.
found that young orthodontic patients aged 10-17 years
preferred the digital impression technique over
conventional alginate impressions.”> Bosoni et al.
reported that children aged 6-11 favored digital
impressions, citing advantages such as reduced
procedure time, fewer breathing difficulties, and gag
reflexes.” In the present study, the digital impression
technique was found to be more comfortable than the
conventional technique, as perceived by the patients
(aged 7-12 years), clinicians, and parents.

Only patients with no prior experience with either
impression technique were included in the study to
minimize bias. A notable strength of the present study is
using both impression techniques on the same patient,
allowing for direct comparison. Furthermore, to
eliminate potential inter-operator variability, all
impressions were performed by a single operator.

The wvariation in results concerning taste across
different studies may be attributed to the specific taste
and odor characteristics of the impression materials
used.?»?> Similarly, in digital impression techniques,
unsatisfactory taste perceptions may arise due to the use
of disinfectants or other cleaning agents employed during
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