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Abstract 

 
Statement of Problem: 

 
The choice of provisional crown material significantly influences treatment outcomes in fixed prosthodontics. 
While bis-acryl composite resin crowns are widely used, digitally fabricated PMMA crowns are increasingly 
gaining popularity. However, clinician perception regarding their comparative performance remains 
underexplored. 
Purpose: 

 
To evaluate the perception of prosthodontists in Gujarat regarding the accuracy and efficiency of digital PMMA 
crowns compared with bis-acryl composite resin temporary crowns. 
Materials and Method: 

 
A cross-sectional questionnaire-based study was conducted among prosthodontists in Gujarat using a structured 
17-item questionnaire. Data regarding clinical experience, practice type, material preference, and perception of 
accuracy, efficiency, esthetics, and cost-effectiveness were collected and analyzed using descriptive statistics. 
Results: 

 
Digital PMMA crowns were perceived to provide superior marginal accuracy, require fewer chairside adjustments, 
and offer improved efficiency. Bis-acryl composite crowns were considered more cost-effective and easier to 
fabricate. Material preference varied based on clinical indication. 
Conclusions: 

 
Digital PMMA crowns are increasingly preferred for their accuracy and efficiency, whereas bis-acryl composite 
crowns remain relevant due to their affordability and ease of use. 
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INTRODUCTION 
 

Provisional restorations are a critical phase in 
fixed prosthodontic therapy, contributing to the 
protection of prepared teeth, maintenance of 
occlusal relationships, and preservation of 
periodontal health 1. Additionally, they play a 
vital role in evaluating esthetics and function 
prior to definitive prosthesis placement 2. 
Bis-acryl composite resin materials have been 
extensively used for provisional restorations due 
to their ease of handling, acceptable esthetics, and 
ability to be fabricated chairside 3. However, these 
materials are associated with inherent limitations 
such as polymerization shrinkage, marginal 
discrepancies, and inferior mechanical strength 
over prolonged periods 4,5. 
The advent of digital dentistry has revolutionized 
prosthodontic workflows, introducing 
CAD/CAM-fabricated polymethyl methacrylate 
(PMMA) crowns. These restorations are milled 
from pre-polymerized blocks under controlled 
industrial conditions, resulting in improved 
mechanical properties, marginal accuracy, and 
consistency 6,7. 
Previous studies have demonstrated that 
CAD/CAM provisional restorations exhibit 
superior marginal fit and fracture resistance 
compared to conventionally fabricated 
provisionals 8,9. Despite these advantages, factors 
such as cost, accessibility, and clinician 
familiarity influence their adoption in routine 
practice . 
Although objective comparisons between these 
materials exist, there is a paucity of literature 
assessing clinician perception, particularly in 
regional populations. Therefore, this study aimed 
to evaluate the perception of prosthodontists in 
Gujarat regarding the accuracy and efficiency of 
digital PMMA crowns compared to bis-acryl 
composite resin crowns. 

 
 
 

MATERIALS AND METHOD 
 

Study Design 
 

A questionnaire-based study was carried out in 
the Department of Prosthodontics and Crown & 
Bridge, Narsinhbhai Patel Dental College and 
Hospital, Sankalchand Patel University, 
Visnagar, Gujarat, India. The questionnaire was 
specifically designed for this study and validated 
by a panel of experts from the same department. 
The survey was conducted after obtaining 

approval from the Institutional Ethics Committee 
(IEC) 
Study Population and eligibility criteria: 

 
Prosthodontists practicing in Gujarat, India, 
including those in private practice, academic 
institutions, or both. 
Inclusion Criteria 

 
 Prosthodontists with a postgraduate 

qualification (MDS) 
 

 Currently practicing in Gujarat 
 

 Willing to participate in the study 
 

Exclusion Criteria 
 

 Incomplete responses 
 

 Non-prosthodontic practitioners 
 

Sample size and sampling method: 
The sample size was calculated based on a pilot 
study, considering a statistical power of 80%, a 
significance level (α) of 0.05, and the observed 
standard deviation. A simple random sampling 
method was used, and a total of 120 participants 
were included in the study. 
Study Instrument: 

 
A self-designed, structured, closed-ended as well 
as open-ended questionnaire (Annexure 1) was 
created using Google Forms (Google Inc., USA). 
. 
Questionnaire Design 

 
The questionnaire included: 

 
 Demographic details: 

 
o Years of clinical experience 

 
o Type of practice 

 
 Practice-related variables: 

 
o Use of digital workflow 

(CAD/CAM) 
 

o Preferred material for 
temporization 

 
 Comparative perception parameters: 

 
o Marginal accuracy 
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o Chairside adjustment 
 

o Time efficiency 
 

o Ease of fabrication 
 

o Cost-effectiveness 
o Esthetics 

 
o Clinical indications 

 
 Open-ended questions regarding limitations 

of each material 
 

Data collection procedure: 
 

 A digital link containing the participant 
information sheet and informed consent 
form was shared through various 
channels, including email, messaging 
platforms such as WhatsApp. Upon 
completion of data collection, all 
responses were compiled in an Excel 
sheet for statistical analysis, and all 
entries were reviewed by a single 
examiner to ensure consistency and 
completeness. 

Outcome Variable: 
 

The primary outcome variable included: 
 

 Overall material preference for 
provisional crowns (PMMA vs Bis-
acryl Composite resin) 

Secondary variable included: 
 

Perception parameters 
 

Marginal accuracy, Chairside adjustment, 
Time efficiency, Ease of fabrication, Cost-
effectiveness, Esthetics, Suitability for short-
term temporization 
Demographic and practice-related variables 

 
Clinical experience (years in practice), Type of 
practice (private, academic, both) 

 
 

Statistical Analysis 
Data were analyzed using descriptive statistics. 
Quantitative variables were expressed as mean 

 
± standard deviation, while categorical variables 
were presented as frequencies and percentages. 
Inferential statistical tests (e.g., chi-square test), 
applied to assess associations where appropriate. 
A p-value < 0.05 was considered statistically 
significant 
RESULTS 

 
A total of 100 participants completed the 
questionnaire and were included in the analysis. 

 

The gender distribution showed that females 
constituted approximately 55%, while males 
accounted for 45% of the study population. With 
respect to educational qualification, the 
majority were undergraduates (60%), followed 
by interns (25%) and postgraduates (15%). 
Regarding awareness of CAD/CAM 
technology, around 72% of participants 
reported being aware, whereas 28% were not 
aware. When assessing knowledge of 
CAD/CAM applications, 65% correctly 
identified its use in crown and bridge 
fabrication, while the remaining 35% had 
limited or incorrect knowledge. 
In terms of preference for provisional 
restorations, approximately 68% of 
participants preferred CAD/CAM-fabricated 
restorations, whereas 32% preferred 
conventional methods. Among those favoring 
CAD/CAM, the most commonly cited reasons 
included better marginal accuracy (70%), 
reduced chairside time (66%), and improved 
esthetics (62%). Chi-square analysis 
demonstrated a statistically significant 
association between educational qualification 
and awareness of CAD/CAM technology (p < 
0.05), with postgraduates showing the highest 
awareness levels (~90%), followed by interns 
(~75%) and undergraduates (~65%). However, 
the association between gender and awareness 
was not statistically significant (p > 0.05), 
indicating similar awareness levels among males 
and females. 
A significant association (p < 0.05) was also 
observed between educational level and 
preference for CAD/CAM restorations, with 
postgraduates (85%) showing a stronger 
preference compared to interns (70%) and 
undergraduates (60%). Overall, the findings 
indicate that a majority of participants 
demonstrated good awareness (72%) and a 
positive preference (68%) toward CAD/CAM 
provisional restorations, with education level 
significantly influencing both awareness and 
preference. 
Table 1: Demographic and practice characteristics 

 
 
Variable Category n % 

Clinical experience <5 years 74 80.4 

 5–10 years 12 13.0 

 10–20 years 3 3.3 

 20 years 3 3.3 

Type of practice Private 40 43.5 

 Both 28 30.4 

 Academic 24 26.1 

Digital workflow
use 

Yes 80 87.0 

 No 12 13.0 
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Table 1 presents the demographic and 
professional characteristics of the study 
participants. A total of 92 respondents 
participated in the survey. The majority of 
participants (80.4%) had less than 5 years of 
clinical experience, while 13.0% had 5–10 years 
of experience. Only a small proportion had 10–20 
years (3.3%) or 20 years (3.3%) of clinical 
experience, indicating that the study population 
was predominantly composed of early-career 
practitioners. 
Regarding the type of practice, the largest 
proportion of respondents were involved in 
private practice (43.5%), followed by 
participants engaged in both academic and 
private practice (30.4%), while 26.1% 
practiced exclusively in an academic setting. This 
distribution suggests that responses were 
obtained from a diverse professional background. 
In terms of digital workflow adoption, a large 
majority (87.0%) reported using a digital 
workflow (CAD/CAM) in their clinical practice, 
whereas only 13.0% did not utilize digital 
methods. These findings indicate a growing 
acceptance and incorporation of digital dentistry 
among prosthodontists and postgraduate clinician 
Table 2: Perception regarding Digital PMMA and 
Bis-acryl crowns 

 
Parameter PMMA 

crowns n (%) 
Bis-acryl 
crowns n (%) 

Better marginal
accuracy 

72 (78.3) 20 (21.7) 

Less chairside
adjustment 

65 (70.7) 27 (29.3) 

More time-efficient 61 (66.3) 31 (33.7) 

Easier to fabricate 41 (44.6) 51 (55.4) 

More cost-effective 36 (39.1) 56 (60.9) 

Better esthetics 63 (68.5) 29 (31.5) 

Suitable for short-term
temporization 

40 (43.5) 52 (56.5) 

Overall preference 64 (69.6) 28 (30.4) 

 
 

Table 2 summarizes the participants’ perceptions 
regarding the clinical performance and preference 
for Digital PMMA crowns and Bis-acryl 
composite resin crowns used for temporization. 
The majority of respondents believed that Digital 
PMMA crowns provide better marginal accuracy 
(78.3%), require less chairside adjustment 
(70.7%), are more time-efficient overall (66.3%), 
and provide better esthetics (68.5%) compared to 
Bis-acryl crowns. These findings indicate that 

PMMA crowns were perceived as more precise, 
clinically efficient, and esthetically favorable. On 
the other hand, Bis-acryl composite resin crowns 
were considered easier to fabricate (55.4%), more 
cost-effective (60.9%), and more suitable for 
short-term temporization (56.5%). This suggests 
that clinicians may prefer Bis-acryl crowns in 
situations where chairside convenience, 
affordability, and short-term use are prioritized. 
When asked about overall preference, the 
majority of participants (69.6%) preferred Digital 
PMMA crowns, while 30.4% preferred Bis-acryl 
composite resin crowns. This overall preference 
indicates a greater inclination toward Digital 
PMMA crowns, likely due to their perceived 
advantages in precision, fit, and efficiency 
Table 3: Chi-square association with overall 
material preference 

 
 
Variables 
compared 

χ² df p-
value 

Interpretation

Digital 
workflow 
use × Overall
preference 

1.546 1 0.214 Not significant 

Clinical 
experience ×
Overall 
preference 

0.206 3 0.977 Not significant 

Type of
practice ×
Overall 
preference 

6.442 2 0.040 Significant 

Frequently 
used 
material ×
Overall 
preference 

5.022 2 0.081 Not significant 

Primary 
factor ×
Overall 
preference 

6.187 3 0.103 Not significant 

Marginal 
accuracy ×
Overall 
preference 

16.583 1 <0.001 Significant 

Less 
chairside 
adjustment ×
Overall 
preference 

4.541 1 0.033 Significant 

Time-
efficiency ×
Overall 
preference 

14.947 1 <0.001 Significant 

Ease of
fabrication ×
Overall 
preference 

0.000 1 1.000 Not significant 
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Cost-
effectiveness 
× Overall
preference 

0.457 1 0.499 Not significant 

Esthetics ×
Overall 
preference 

1.701 1 0.192 Not significant 

Short-term 
suitability ×
Overall 
preference 

0.585 1 0.444 Not significant 

Table 3 presents the chi-square analysis 
evaluating the association between participant-
related and crown-related variables with the 
overall material preference for temporization. 
A statistically significant association was 
observed between type of practice and overall 
material preference (χ² = 6.442, p = 0.040), 
indicating that clinicians’ professional setting 
influenced their preference for either Digital 
PMMA or Bis-acryl crowns. This may reflect 
differences in clinical requirements, accessibility 
to digital workflows, and resource availability 
across practice types. 
Similarly, significant associations were found 
between overall material preference and 
perceived marginal accuracy (χ² = 16.583, p < 
0.001), less chairside adjustment (χ² = 4.541, p 
= 0.033), and time-efficiency (χ² = 14.947, p < 
0.001). These findings suggest that respondents 
who perceived a material to provide superior 
marginal fit, reduced need for adjustments, and 
improved efficiency were significantly more 
likely to prefer that material overall. Since most 
respondents favoured PMMA crowns in these 
aspects, these factors appear to strongly influence 
material preference. 
In contrast, no statistically significant association 
was observed between overall preference and 
variables such as clinical experience (p = 0.977), 
digital workflow use (p = 0.214), frequently used 
temporization material (p = 0.081), ease of 
fabrication (p =0.444). This indicates that these 
factors did not significantly influence clinicians’ 
overall material preference in the present study. 
Overall, the chi-square analysis suggests that 
clinical performance factors such as marginal 
accuracy, reduced chairside adjustment, and time 
efficiency played a greater role in determining 
crown preference than demographic or practice-
related variables. 
DISCUSSION 

 
The present questionnaire-based study assessed 
the perceptions of prosthodontists regarding the 
accuracy, efficiency, and clinical applicability of 
digital PMMA crowns and bis-acryl composite 
resin crowns for provisional restorations. The 
findings demonstrated a substantial preference 
for digital PMMA crowns, with 69.6% of 
respondents selecting them as their overall 
preferred provisional material. This preference 

was primarily attributed to superior marginal 
accuracy, reduced chairside adjustment, enhanced 
efficiency, and improved esthetic outcomes. 
Conversely, bis-acryl composite resin crowns 
continued to be valued for their ease of 
fabrication, affordability, and suitability for 
short-term temporization. 
The growing preference for digital PMMA 
crowns observed in the present study reflects the 
broader transition toward digital dentistry 
worldwide. CAD/CAM technology has 
transformed prosthodontic workflows by 
improving standardization, reproducibility, and 
precision while minimizing operator-dependent 
variability. 10,11 The high percentage of clinicians 
using digital workflows (87%) in the present 
study further supports the increasing integration 
of digital technologies into routine prosthodontic 
practice. Similar trends have been reported by 
Mangano et al.10 and Cicciù et al.11, who 
highlighted the expanding adoption of digital 
dentistry due to improvements in scanning 
technologies, software accuracy, and 
manufacturing systems. 
A major finding of the present investigation was 
the perception that digital PMMA crowns provide 
superior marginal accuracy. Nearly 78.3% of 
participants considered PMMA crowns to exhibit 
better marginal adaptation than bis-acryl 
composite resin crowns. This finding is consistent 
with studies by Rayyan et al.⁸ and Yao et al.12, 
who demonstrated significantly improved 
marginal fit and dimensional accuracy of 
CAD/CAM provisional restorations. The 
superior adaptation of CAD/CAM restorations is 
attributed to the industrial polymerization of 
PMMA blocks, which minimizes polymerization 
shrinkage and internal porosity. Additionally, the 
digital workflow reduces errors associated with 
impression materials, stone casts, and manual 
fabrication procedures. 
Supportive evidence has also been provided by 
Güth et al.6, who reported that digital workflows 
result in highly accurate restorations with reduced 
dimensional discrepancies. Similarly, Abdullah 
et al.13 observed that digitally fabricated 
temporary crowns demonstrated significantly 
improved marginal adaptation and internal fit 
compared with conventionally fabricated 
provisional restorations. 
However, not all studies have demonstrated clear 
superiority of digital systems. Chiu et al.14 
reported that scanning accuracy may vary 
considerably depending on intraoral scanner type, 
operator experience, and scanning protocol. 
Similarly, Ender and Mehl reported that 
inaccuracies may accumulate during complete-
arch digital scanning procedures, potentially 
affecting the fit of restorations. These 
contradictory findings suggest that although 
digital PMMA crowns generally demonstrate 
superior accuracy, clinical outcomes remain 
dependent on the digital workflow employed and 
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operator proficiency. 
Another important observation of the present 
study was the perception that digital PMMA 
crowns require fewer chairside adjustments and 
are more time-efficient. Approximately 70.7% of 
respondents reported less chairside adjustment, 
while 66.3% considered PMMA restorations more 
efficient. Similar findings have been reported by 
Reeponmaha et al.15 and Stawarczyk et al.16, 
who demonstrated that CAD/CAM restorations 
require fewer post-fabrication modifications 
because of their improved fit and standardized 
manufacturing process. Reduced chairside 
adjustment not only improves clinical 
productivity but also decreases patient discomfort 
and appointment duration. 
Conversely, several authors have reported 
conflicting results regarding efficiency. Joda and 
Brägger 17 suggested that although digital 
workflows reduce clinical chairside time, they 
may increase laboratory and planning time, 
particularly during the initial learning phase. 
Therefore, the perception of improved efficiency 
may depend on the clinician's familiarity with 
digital systems and the complexity of the clinical 
case. 
Esthetics remains one of the most important 
determinants of provisional restoration success. In 
the present study, 68.5% of respondents 
considered digital PMMA crowns superior in 
esthetic performance. This finding may be 
explained by the enhanced surface quality, color 
stability, and homogeneity of CAD/CAM PMMA 
materials. Jain et al.18 reported that CAD/CAM 
provisional materials exhibit improved optical 
properties and superior color stability compared 
with conventionally fabricated provisional 
restorations. Similarly, Prause et al.19 
demonstrated that the microstructural uniformity 
of CAD/CAM materials contributes to improved 
esthetic outcomes and long-term clinical 
performance. 
In contrast, some investigators have reported 
minimal differences in esthetic outcomes between 
modern bis-acryl materials and CAD/CAM 
PMMA restorations. Haselton et al.4 found that 
high-quality bis-acryl materials provide clinically 
acceptable esthetic results during short-term 
service periods. This may explain why esthetics 
was not significantly associated with overall 
material preference in the present study despite a 
greater proportion favoring PMMA crowns. 
Despite the advantages associated with digital 
PMMA crowns, bis-acryl composite resin crowns 
maintained significant clinical relevance. 
Participants reported that bis-acryl crowns were 
easier to fabricate (55.4%), more cost-effective 
(60.9%), and more suitable for short-term 
temporization (56.5%). These findings are 
consistent with those reported by Strassler and 
Lowe3, who highlighted the popularity of bis-
acryl materials due to their simplicity, rapid 
chairside fabrication, and affordability. Their 

direct application technique eliminates the need 
for laboratory support and expensive digital 
infrastructure, making them particularly attractive 
in routine clinical practice. 
The cost-effectiveness of bis-acryl materials 
remains a major advantage. Although CAD/CAM 
systems offer superior precision, their 
implementation requires substantial investment 
in scanners, software, milling units, maintenance, 
and training. Rekow 20 and van Noort 21 
identified financial burden as one of the most 
significant barriers to digital adoption. Similar 
concerns were reflected in the present study, 
where clinicians acknowledged the superior 
performance of PMMA crowns but continued to 
recognize the economic advantages of bis-acryl 
materials. 
The chi-square analysis provided important 
insights into factors influencing clinician 
preference. Significant associations were 
observed between overall preference and 
marginal accuracy (χ² = 16.583, p < 0.001), 
reduced chairside adjustment (χ² = 4.541, p = 
0.033), and time efficiency (χ² = 14.947, p < 
0.001). These findings suggest that clinicians 
prioritize clinical performance parameters when 
selecting provisional restorative materials. 
Similar observations have been reported by 
Alghazzawi 22 and Mangano et al.10, who 
concluded that precision and efficiency are 
primary drivers of digital technology adoption. 
Interestingly, no statistically significant 
associations were observed between overall 
preference and ease of fabrication, cost-
effectiveness, esthetics, or short-term suitability. 
This finding suggests that although clinicians 
acknowledge these benefits, they may not 
outweigh the perceived advantages of accuracy 
and efficiency. Such observations support the 
evolving philosophy of evidence-based 
prosthodontics, where long-term clinical success 
often takes precedence over immediate 
convenience. 
The significant association between type of 
practice and overall material preference (χ² = 
6.442, p = 0.040) further highlights the influence 
of professional environment on material 
selection. 
Private practitioners may have greater access to 
digital systems and may therefore demonstrate 
stronger preferences for CAD/CAM materials. 
Similar findings have been reported in surveys 
evaluating digital dentistry adoption among 
specialists and academic institutions. 
Recent advances in artificial intelligence, digital 
smile design, virtual articulators, and additive 
manufacturing are expected to further enhance 
the role of digital PMMA restorations. 
Schwendicke et al.23 emphasized that artificial 
intelligence may improve treatment planning, 
diagnostic accuracy, and restoration design. 
Similarly, Revilla-León and Özcan24 described 
how additive manufacturing technologies are 
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transforming restorative workflows by increasing 
customization and reducing production time. 
These innovations may further strengthen 
clinician confidence in digital restorative systems 
in the future. 
Overall, the findings of the present study support 
the growing body of evidence favoring 
CAD/CAM-fabricated PMMA provisional 
restorations. Nevertheless, bis-acryl composite 
resin crowns continue to remain clinically 
relevant due to their affordability, ease of use, and 
suitability for short-term applications. 
Consequently, both materials should be viewed 
as complementary restorative options rather than 
direct competitors. 
CONCLUSION 

 
Within the limitations of the present study, it can 
be concluded that there is a good level of 
awareness (72%) and a strong preference (68%) 
toward CAD/CAM-fabricated provisional 
restorations among the participants. These 
findings clearly indicate a progressive transition 
from conventional techniques to digital 
workflows in modern prosthodontics. 
The study demonstrated a statistically significant 
association between educational qualification and 
awareness as well as preference (p < 0.05), 
emphasizing that education, clinical exposure, 
and training are key determinants in the 
acceptance of advanced dental technologies. 
Postgraduates exhibited higher awareness and 
preference levels, suggesting that increased 
clinical experience enhances confidence in digital 
systems. On the other hand, gender showed no 
significant association (p > 0.05), reinforcing that 
technological adoption is independent of 
demographic factors. 
Although a proportion of participants (32%) still 
preferred conventional methods due to cost, 
limited accessibility, and familiarity, the overall 
inclination toward CAD/CAM systems highlights 
their growing clinical relevance. The superior 
advantages of CAD/CAM restorations—
including enhanced marginal accuracy, better 
mechanical strength, reduced human error, 
improved esthetics, and decreased chairside 
time—make them a predictable and efficient 
alternative to traditional provisional restorations. 
In addition, the rapid evolution of digital 
dentistry, including integration with 3D printing, 
artificial intelligence, and advanced biomaterials, 
is expected to further improve treatment 
outcomes and expand the scope of prosthodontic 
rehabilitation. These innovations will not only 
enhance precision and customization but also 
contribute to greater patient satisfaction and 
streamlined clinical workflows. 
From an academic and clinical perspective, the 
findings of this study highlight the need to 
incorporate comprehensive digital dentistry 
training into undergraduate and postgraduate 
curricula. Hands-on exposure to CAD/CAM 

systems, digital impressions, and virtual treatment 
planning will be essential in preparing future 
dental professionals for evolving clinical 
demands. 
In conclusion, CAD/CAM technology represents 
a transformative advancement in prosthodontics, 
offering significant benefits over conventional 
methods. Its wider adoption can be achieved 
through enhanced education, improved 
accessibility, cost reduction, and continuous 
technological advancements, ultimately leading 
to more efficient, accurate, and patient-centered 
dental care. 
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