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ABSTRACT

Background: Complete dentures are still a popular treatment modality in patients with edentulous problems. The latest
developments in digital dentistry especially, the CAD/CAM technology, have provided a digitally manufacturated complete
denture, which might have better fit, comfort and patient satisfaction than the traditional fabrication technique.

Objective: To compare the level of patient satisfaction with traditionally made and digitally made complete dentures.

Methodology: It was a prospective comparative study in one year and at the Department of Prosthodontics. Individuals who
had entirely in use of edentulous ridges were recruited through non-probability consecutive sampling and were randomly
assigned to two categories; the conventional complete dentures and the digitally made complete dentures. The SPSS version
26 was used in the analysis of data. T-tests and chi-square tests were used as an independent sample, and a p-value less than
0.05 was regarded as statistically significant.

Results: Patients who were rehabilitated using digitally manufactured complete dentures had a high level of satisfaction
scores in all the areas of assessment when compared to those who received conventional dentures (p <0.05).

Conclusion: Complete dentures that are digitally fabricated were also linked with high satisfaction levels in patients as
opposed to conventional dentures. The findings endorse the clinical implementation of the digital denture workflow to
improve patient-centered prosthodontics results

Keywords: Full dentures; Computer-aided dentures;, computer-assisted dentistry; patient satisfaction; prosthodontics;
traditional denture fabrication.

INTRODUCTION

Complete dentures have continued to be a foundation of prosthodontics and offer functional and cosmetic rehabilitation to
edentulous patients.[1] The conventional, traditionalally made dentures take the form of several clinical and laboratory
procedures, such as impression taking, jaw relation records, trial fittings, and hand arrangements of teeth.[2] Although
effective, this method is time-consuming, technique-sensitive and has tendencies to variation in fit and patient comfort.
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Emerging technologies in digital technology have transformed the field of dentistry in recent years with the introduction of
computer-aided design and computer-aided manufacturing (CAD/CAM) to fabricate complete dentures.[3] Digital
procedures have the potential to benefit, which include the accurate reproduction of anatomy, less chairside time, enhanced
reproducibility, and simpler denture design adjustments.[4] A number of studies propose that there is a possibility that
digitally manufactured dentures can improve patient comfort, adaptation and general satisfaction than the traditional
approaches.[5-7]-

Patient satisfaction is an important parameter of the success of the prosthodontic, which includes retention, stability,
aesthetics, mastication efficiency, speech, and general comfort.[8] Recent literature indicates that the conventional complete
dentures gain between 65%-85% satisfaction levels, but the early experience with digitally produced dentures indicates that
the satisfaction rates are slightly higher, and may reach up to 90% in some populations.[2, 9] Although these are encouraging
results, systematic comparative studies are still necessary to assess the outcomes of patient-centered care in actual clinical
practice.

The recent developments in digital denture creation, such as intraoral scanning, computer-aided design and additive or
subtractive manufacturing, can be used to standardize clinical practice, decrease human error, and enhance the reproducibility
of the prostheses.[10, 11] They are also easy to store and make changes, enabling electronic records of denture to be used in
the future, making a new adjustment or replacement without undergoing the whole clinical procedure again.[4] Although
these benefits are evident, the use of digital workflows in everyday clinical practice is still low, partly because of its cost and
training needs and the general lack of awareness of its benefits.[12-14] Thus, it will be necessary to compare patient-centered
outcomes with conventional and digitally fabricated dentures to give evidence-based advice to clinicians and inform patients
on the possible functional and aesthetic benefits of digital prosthodontics.

The evidence-based clinical decision-making and optimization of the treatment regimens requires understanding the variation
in patient satisfaction of conventional and digital dentures. The study will offer comparative information, which will guide
clinicians in choosing the most appropriate denture fabrication method to suit the preferences and functional outcome of the
patients. The objective of the research was to compare the satisfaction of the patients with the traditional and digitally printed
complete dentures with regards to comfort, aesthetics, functionality, and overall acceptability.

METHODOLOGY

The study aimed to be a prospective comparative study in a span of one year form in the Department of Prosthodontics. The
objective of the study was to compare and contrast patient satisfaction on use of traditional and digitally manufactured
complete dentures.

The power and confidence level was taken to be 95% and 80% respectively and the calculated sample size was OpenEpi,
which was based on an expected satisfaction rate of 30% on conventional dentures and 70% on digitally fabricated
dentures.[5] The size of the sample that was calculated was 100 participants consisting of two different groups of 50 each.

Participants who were eligible to the inclusion criterion were recruited using a non-probability consecutive sampling method.
The inclusion criteria were fully edentulous patients aged 45-80 years that had no prior denture experience, and were able to
give informed consent. The exclusion criteria included patients whose systemic conditions would have impaired the oral
tissues (i.e., uncontrolled diabetes), temporomandibular joint disorders, severe residual ridge resorption or adverse response
to denture materials.

With the consent, the eligible participants were identified in the outpatient department of Prosthodontics throughout the
research period. All participants signed the informed consent in writing before enrollment. An extensive clinical history was
taken and an in-depth examination of the mouth was carried out with a view to proving that the patient was totally edentulous
and that she was fit to get complete denture therapy as per the inclusion criteria.

The participants were randomly put in two groups- Group A had conventionally fabricated complete denture and Group B
had digitally fabricated complete denture with a CAD/CAM workflow. All clinical activities such as primary and secondary
impressions, jaw relation records, trial denture evaluation, and final denture delivery were done by the highly qualified
prosthodontists ensuring standardization. In the case of the digital denture group, impressions and jaw relations were
computerized and dentures were designed and manufactured using CAD/CAM technology as per the manufacturer
requirements.

After denture insertion, the patients were provided with standardized instructions after insertion and planned to visit the
dentist. In patient satisfaction, a pre-validated structured questionnaire was used to measure the patient satisfaction after four
weeks of adaptation. The questionnaire measured various areas such as retention, stability, comfort, aesthetics, mastication,
speech, and overall satisfaction on a five-point Likert scale of very dissatisfied to very satisfy.[15] The investigator noted all
the responses to ensure that there is reduced reporting bias.

The Statistical package of social science, version 26, was used in entering, coding and analyzing data. The variables of age,
length of edentulism, satisfaction scores were illustrated as mean and standard deviation and categorical variables as
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frequencies and percentages. The independent sample t-test was used to compare the conventional and the digital denture
groups, on the continuous variables, where the data distribution was checked to be normal. Chi-square test was used to
evaluate the relationship between categorical variables. The p-value of 0.05 was taken to be statistically significant.
Analytical rigor was maintained with all statistical tests being two tailed.

RESULTS

The research used 100 entirely edentulous patients, and half of them belonged to the conventional denture group and the
other half to the digitally constructed denture group. The age of the participants was similar among the two groups and there
was no statistically significant difference on the age, gender distribution, and duration of edentulism, which suggests that
there was a baseline homogeneity of the study population (Table 1).

Table 1: Demographic Characteristics of Study Participants (n = 100)

Variable Conventional Denture | Digital Denture | p-value
(n=50) (n=50)
Age (years), Mean = SD 642 +£8.5 63.7+7.9 0.74

Gender, n (%)

Male 28 (56%) 27 (54%) 0.84
Female 22 (44%) 23 (46%)

Duration of Edentulism (years), | 5.8 £3.2 6.1£3.0 0.62
Mean = SD

The digitally fabricated denture group had a significant mean score in patient satisfaction scores uniformly across all the
measured domains. There was statistically significant difference in the parameters of retention, stability, comfort, aesthetics,
mastication, speech and overall satisfaction whereby the digital denture group had better outcomes than the conventional
denture group (p < 0.05) (Table 2).

Table 2: Comparison of Mean Patient Satisfaction Scores Between Groups

Satisfaction Parameter Conventional Denture Digital Denture p-value
Mean + SD Mean + SD
Retention 3.8+0.9 44+0.7 0.002*
Stability 36£1.0 43+0.6 0.001*
Comfort 3.7£0.8 45405 <0.001%*
Aesthetics 39+0.9 46+0.5 <0.001*
Mastication 3.5+0.9 43+0.6 0.001*
Speech 3.6£0.8 44+0.6 0.001*
Overall Satisfaction 3.7+0.8 45+0.5 <0.001*
(Measured using 5-point Likert scale: 1 = Very dissatisfied, 5 = Very satisfied)
*Statistically significant at p < 0.05

Satisfaction satisfaction levels were analyzed and the findings showed a higher percentage of patients documenting an
increased satisfaction of the orally made denture as being very satisfied or satisfied than did not use the orally made denture
but used the conventional dentures. On the other hand, the neutral and dissatisfied answers were more common among the
conventional denture group and the members of the digital group did not report any dissatisfaction. This difference of the
distribution of satisfaction was statistically significant (Table 3).
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Table 3: Distribution of Satisfaction Levels Among Study Groups

Satisfaction Level Conventional Denture n (%) Digital Denture n (%) p-value
Very Satistied 10 (20%) 28 (56%) <0.001*
Satisfied 22 (44%) 18 (36%)

Neutral 12 (24%) 4 (8%)

Dissatisfied 5 (10%) 0 (0%)

Very Dissatisfied 1 (2%) 0 (0%)

Additional comparison of functional and aesthetic satisfaction proved significantly higher satisfaction levels among the
patients who were equipped with digitally produced dentures. The functional parameters, such as retention, stability, and
mastication, the aesthetic and speech-related satisfaction, were significantly higher in digital denture than conventional group
(p <0.05) (Table 4).

Table 4: Comparison of Functional and Aesthetic Satisfaction Categories

Domain Conventional Denture | Digital Denture Satisfied/Very | p-value
Satisfied/Very Satisfied Satisfied n (%)
n (%)
Functional Satisfaction (Retention, | 30 (60%) 45 (90%) <0.001*
Stability, Mastication)
Aesthetic Satisfaction 32 (64%) 46 (92%) <0.001*
Speech Satisfaction 31 (62%) 44 (88%) 0.002*

The general patient acceptance of digitally made complete dentures was also significantly more endorsed and most of the
participants indicated high acceptance and none low levels. Conversely, moderate to low acceptance was recorded in a
significant percentage of patients who used conventional dentures. The result highlights the increased perceived performance
of the digitally printed dentures in patients (Table 5).

Table 5: Overall Patient Acceptance of Denture Type

Denture Type High Acceptance Moderate Acceptance Low Acceptance
n (%) n (%) n (%)

Conventional Denture 32 (64%) 13 (26%) 5 (10%)

Digital Denture 46 (92%) 4 (8%) 0 (0%)

DISCUSSION

The current research showed that patients who were rehabilitated by utilizing digitally manufactured complete denture
reported much greater satisfaction in a variety of areas such as retention, stability, comfort, aesthetics, mastication, speech,
and overall acceptance than the patients who used the conventional manufactured dentures. These results are consistent with
an accumulating clinical data that endorses the incorporation of computerized processes in removable prosthodontics.

A recent pilot randomized crossover study found that digitally fabricated dentures had better ratings in terms of comfort and
higher ratings in most of the domains of satisfaction than conventional dentures and most patients preferred the digital
prosthesis upon trying both types. Digital approach had been noted as having the beneficial effects of comfort and lessening
the adjustment requirements. This coincides with our findings of statistically significant comfort and functional outcome
benefits of digital dentures.[5]

Nevertheless, not every study is consistent in its preference of digital workflows. In a systematic review and meta-analysis,
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no major differences were detected between digital and conventional dentures regarding overall quality of life or most criteria
of satisfaction, even though there were trends of slight benefits of digital methods in some areas, including stability. This
implies that although digital dentures can improve particular functional results, they can be equally satisfied in other
situations.[16, 17]

In line with these inconclusive results, studies that examined CAD/CAM 3D printed dentures specifically indicated that
overall satisfaction of the patient did not differ between the printed and conventional dentures, whereas issues regarding
aesthetics and phonetics were more evident with the digital group. This highlights the need to be careful about design and
selection of material in the digital fabrication processes.[18] Previously randomized crossover studies have also shown that
conventional dentures do not invariably lose to digital dentures in parameters such as phonetics, comfort and general
satisfaction and digital technologies are not universal in some parameters and may require fabrication method (milled versus
printed) and clinical guidelines.[19]

Outside satisfaction measures, a number of studies have reported clinical efficiency benefits of digital dentures such as
reduction in chairside time and laboratory time and also cut in clinical costs, but which did not always translate into
significant changes in patient satisfaction. It implies that online processes have logistical advantages that could contribute to
increased satisfaction with the treatment experience despite the same level of satisfaction.[20] The concept that digital and
standard dentures can provide similar clinical results in studies compared using standardized instruments has been
strengthened by other clinical trials and comparative studies, though there have been digital workflow trends supporting
increased fit, reduced post insertion adjustments, and increased patient convenience.

To conclude, although there is a certain variability in evidence base, due to the differences in study designs, digital fabrication
techniques (milled vs. 3D printed), and measures of outcome, most recent studies indicate that digitally fabricated dentures
have an opportunity to be equal to or exceed conventional dentures in the domain of key satisfaction, especially comfort and
functional adaptation. The impact of our findings on this developing literature is that they show significant patient preferences
toward digital dentures with statistically significant differences, which strengthens the importance of digital prosthodontic
methods in enhancing edentulous patient outcomes.

Results of this work have significant implications in the modern day practice of prosthodontics. The markedly greater
satisfaction of patients linked to digitally produced complete dentures indicates that digitally developed workflows may
support the improvement of the patient-centered outcomes, in particular, in respect of the comfort, retention, appearance,
and the overall acceptance. Due to its ability to incorporate the use of CAD/CAM technology, clinicians may be able to
provide more predictable prostheses with a better fit and lower variability than the conventional methods. Also, fewer post-
insertion adjustments and the decrease in the number of clinical visits that are typical of digital dentures might enhance
clinical efficiency and patient convenience. These benefits contribute to the fact that digital denture fabrication should
become part of the regular clinical practice, particularly in the case of patients who give more consideration to comfort,
aesthetics, and quick healing.

There have been some limitations to this study in spite of its strengths. To begin with, the research was carried out within
one center, which might not be sufficient to derive the results on other clinical units or populations. Second, patient
satisfaction was measured at a relatively short period of follow-up; extended follow-ups can provide more information related
to functional adaptation, wear and long-term satisfaction. Third, the subjective measurements like patient-reported
satisfaction can be determined by the personal expectations and perceptions. Lastly, the cost-effectiveness analysis has not
been mentioned which might be a significant aspect of the decision between traditional and digital denture manufacturing
techniques in resource-restricted conditions.

CONCLUSION

The digitally produced complete dentures were shown to be much more satisfying to the patients than conventional complete
dentures made with regard to various functional and aesthetic specifications. Digital dentures led to better rehabilitation of
patients in terms of comfort, retention, mastication, speech, and overall acceptance. These results indicate that digital denture
workflow has a potential to facilitate the results of the prosthodontic treatment and patient experience. With the ongoing
changes in digital technologies, their combination into the entire denture fabrication could be a useful innovation in providing
efficient, predictable, and patient-centered prosthodontic care. These results should be confirmed by further multicenter
studies that have a longer follow-up period to investigate long-term clinical and economic advantages
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