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Abstract
Aim
The study aims to evaluate the efficacy of different techniques for temporary crown fabrication in
maintaining periodontal health and patient satisfaction, addressing a critical gap in the existing literature
and informing evidence-based clinical practices.

Materials and methods
This study, conducted in accordance with CONSORT guidelines, was a parallel-group randomised trial
conducted at a dental institute in India. In total, 36 participants aged 18-65 requiring anterior tooth region
crowns were randomly assigned to three groups: direct (control), indirect (Test Group 1) and direct-indirect
(Test Group 2) fabrication techniques. Participants were selected from outpatient departments based on
eligibility criteria, and interventions were allocated using randomization tables. Outcome assessments
included gingival health metrics and patient satisfaction levels, with statistical analyses performed using the
Kruskal-Wallis test.

Results
Significant differences were observed in the pink esthetic score (PES) and patient satisfaction (P=0.029)
among the three groups, with the direct-indirect technique group demonstrating the highest median PES (9
out of 10). However, no significant disparities were noted in the plaque index (PI) or probing depth (PD)
among the groups.

Conclusion
The direct-indirect technique demonstrated superior PES and patient satisfaction, indicating potential
benefits for periodontal health and patient experiences. Integration of virtual preparation workflows may
optimise outcomes, but further research is needed for validation and guideline development.

Categories: Preventive Medicine, Dentistry, Healthcare Technology
Keywords: health, quality of life (qol), periodontal health, patient satisfaction, pink esthetic score (pes), direct-
indirect technique, temporary crowns

Introduction
Preserving periodontal health is fundamental to comprehensive oral care, with temporary crowns serving as
crucial elements in maintaining dental integrity during restorative and prosthetic procedures until the
patient receives their final prosthesis [1]. Traditional or direct methods for fabricating temporary crowns
often involve meticulous manual waxing-up of diagnostic casts, recording a putty index of the mock-ups,
followed by adding acrylic resin/bis-acryl composite temporary crown and bridge materials into the putty
index and placing them on the prepared tooth surfaces, followed by intricate finishing and polishing
procedures [2]. However, despite their widespread use, these conventional techniques are time-consuming
and frequently yield suboptimal crown margins, potentially leading to post-procedural soft tissue
complications around the tooth [3]. A notable concern arises from the observed occurrence of gingival
inflammation or irritation near temporary crown margins, often detected during subsequent appointments
[4]. This clinical observation underscores the need to scrutinise the effectiveness of conventional fabrication
methodologies in achieving optimal periodontal outcomes [5].

The advent of digital dental technologies represents a transformative shift in temporary crown fabrication,
offering enhanced precision and efficiency compared to traditional methods [6]. Among these
advancements, 3D printing and milling technologies have emerged as prominent solutions with distinct
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capabilities [7, 8]. 3D printing, also known as additive manufacturing, involves the layer-by-layer deposition
of materials to construct three-dimensional objects [9]. In contrast, milling utilises computer-controlled
cutting tools to carve out temporary crowns from solid blocks of material. This subtractive manufacturing
process allows for precise control over crown dimensions and surface finish, resulting in temporaries with
exceptional accuracy and smooth margins [10]. Common materials used for milling include polymethyl
methacrylate (PMMA) and composite resin blocks, known for their biocompatibility and durability [11].
Notably, milled temporary crowns often exhibit smoother surfaces and sharper margins compared to their
3D-printed counterparts [12]. Despite the advantages of 3D printing, milling holds distinct benefits,
particularly in terms of surface quality and material properties [13]. The superior surface finish and wider
range of material options afforded by milling make it an attractive choice for achieving optimal periodontal
health outcomes and patient satisfaction [14].

Despite the promise of digital solutions [15], a conspicuous gap exists in the scientific literature regarding
the comparative efficacy of different temporary crown fabrication techniques in influencing periodontal
parameters and patient satisfaction [16]. Existing research tends to focus on isolated aspects of temporary
crown construction, relegating comprehensive evaluations of their impact on periodontal health and patient
experiences to the periphery [17, 18]. Consequently, a critical gap remains, hindering the formulation of
evidence-based guidelines for optimal temporary crown fabrication practices in contemporary clinical
settings. The present study aims to address the comparative efficacy of three distinct temporary crown
fabrication techniques, namely direct (involving chair-side fabrication of temporary crowns), indirect
(involving laboratory fabrication of crowns), and direct-indirect (involving a combination of direct and
indirect methods) by assessing their impact on key periodontal health metrics, including gingival health
indices, periodontal pocket depth, and attachment loss, as well as evaluating patient satisfaction levels with
factors such as comfort, aesthetics, and durability. The null hypothesis was that there would be no
significant difference among the techniques in terms of their impact on periodontal parameters and patient
satisfaction outcomes.

Materials And Methods
Study design
This study adhered to the CONSORT guidelines [19] and was designed as a parallel-group randomised trial
conducted at the Prosthodontics Department of Saveetha Dental College and Hospitals, Chennai, India. A
total of 36 participants aged between 18 and 65 years, requiring crowns on the left central incisor (FDI
annotation: 21), were selected through simple random sampling from the outpatient pool. Sample size
calculation was based on data obtained from a previously published study [20], using an alpha level of 0.05,
power of 0.80, and anticipated effect size. The calculated sample size was adjusted for potential dropouts.
The study protocol obtained approval from the institutional review board's ethical clearance committee
(Approval number: IHEC/SDC/PROSTHO-2002/23/021) and was registered with the Clinical Trials Registry,
India (CTRI/2024/03/064511). Prior to initiating treatment, all patients were given a thorough explanation of
the study's objectives and methodology. Additionally, written consent was obtained from each participant
prior to their enrollment, ensuring adherence to the ethical principles outlined in the Declaration of
Helsinki during the study's conduct.

Participants
Participants were recruited from the outpatient departments of endodontics and prosthodontics and
included individuals requiring temporary crowns in tooth region 21 as part of restorative or prosthetic
dental procedures. Participants eligible for inclusion in the study were those aged between 18 and 65 years,
requiring temporary crowns specifically in the anterior tooth region (FDI annotation: 21), and willing to
provide written informed consent. Additionally, they were required to have good oral hygiene (Loe and
Silness Plaque Index ≤ 2). Exclusion criteria encompassed individuals with severe periodontal disease
impacting tooth stability, pregnant or lactating individuals, those with systemic diseases potentially
affecting oral health or treatment outcomes, individuals with a history of allergy or adverse reactions to
PMMA used in temporary crown fabrication, untreated dental caries or active oral infections, extensive
dental restorations or prosthetic work necessitating immediate full-mouth rehabilitation, and those with a
history of non-compliance with dental treatment or follow-up appointments.

Randomization and blinding
Participants were randomly assigned to one of three temporary crown fabrication techniques - direct,
indirect, or direct-indirect - using a freely available computer-generated randomization tool for generating
random numbers or sequences (https://www.randomizer.org/). Allocation concealment was ensured through
the sequentially numbered, opaque, sealed envelope (SNOSE) technique [21], where the randomization
group was written on a piece of paper and kept in an opaque sealed envelope labelled with a serial number.
Due to the nature of the interventions, blinding of participants and clinicians was not feasible. However,
outcome assessors and data analysts were blinded to the assigned intervention groups to minimise bias.

Interventions
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Direct Technique (Control Group)

The direct technique involved the chair-side fabrication of the temporary crown after tooth preparation. This
process included meticulous manual waxing-up of diagnostic casts, recording a putty index of the mock-ups,
and subsequently adding acrylic resin into the putty index. The materials were then carefully placed on the
prepared tooth surfaces, followed by finishing and polishing procedures.

Indirect Technique (Test Group 1)

Temporary crowns were fabricated in the laboratory using a digital designing workflow (3Shape Dental
Manager, Niels Juels Gade 13, 1059 Copenhagen, Denmark) wherein a single-stage putty light body
impression (Zhermack®, Badia Polesine, Italy) of the prepared tooth was scanned using an extraoral scanner
(E4 lab scanner, 3Shape Dental Manager). The designed file was later milled using PMMA in the in-house 5-
axis milling machine (imes-icore, CORiTEC 350i milling machine®, Eiterfeld, Germany) to obtain the
temporary crown.

Direct-Indirect Technique (Test Group 2)

Temporary crowns were digitally fabricated using a virtual tooth preparation workflow on the 3Shape
software. Subsequently, these digitally fabricated temporary crowns were adjusted and relined chair-side
with acrylic resin to ensure optimal fit and aesthetics, in accordance with the tooth preparation done by the
clinician (Figures 1-2).

FIGURE 1: Workflow of each technique depicting the chair-side manual
fabrication for Group 1 (direct technique), laboratory-based CAD/CAM
for Group 2 (indirect technique), and digital fabrication with chair-side
relining for Group 3 (direct-indirect technique).
CAD/CAM: computer-aided design and computer-assisted manufacturing

Image credit: Amrutha Shenoy
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FIGURE 2: Tooth preparation (A), gingival retraction (B), wax mock-up
of tooth to receive temporary crown using direct technique (C),
prepared tooth for indirect technique (D), virtual tooth preparation
workflow to obtain temporary crown using the direct-indirect method
(E), temporary crown fabricated through direct-indirect technique (F).

Outcomes
Primary Outcomes

The primary outcome measure focused on assessing various gingival health metrics and aesthetic outcomes.
This included the pink esthetic score (PES), which evaluates gingival conditions on a scale of 0 to 10, with
higher scores indicating better aesthetic outcomes [7]. The PES assesses five specific variables such as mesial
papilla, distal papilla, curvature of the facial mucosa, level of the facial mucosa, and root convexity/soft
tissue colour and texture at the facial aspect of the site, utilising a 2-1-0 score system. Furthermore, plaque
accumulation was measured using the plaque index (PI), graded from 0 to 3, with higher scores indicating
greater plaque accumulation. Before evaluating the PI, participants were instructed to brush their teeth
using the modified Bass technique and were advised to brush their teeth twice daily. Probing depth (PD) was
utilised to assess periodontal pocket depth, measured in millimetres, with deeper pockets indicating more
severe periodontal disease. Lastly, bleeding on probing was evaluated as the presence or absence of bleeding
upon probing, indicating gingival inflammation. These assessments were conducted during the subsequent
appointment, one week after temporary crown placement.

Secondary Outcomes

This included evaluating patient satisfaction levels regarding the comfort, aesthetics, and durability of the
temporary crowns using a structured questionnaire [22].

Statistical analysis
Outcome assessments were performed one-week post-temporary crown placement by an examiner (SM)
blinded to the intervention allocation. To evaluate the differences among the three distinct temporary crown
fabrication techniques (direct, indirect, and direct-indirect) regarding PES, PI and PD, the Kruskal-Wallis
test was employed to determine if there were statistically significant differences among the three groups.
This non-parametric test was chosen due to the non-normal distribution of the data. The significance level
was set at p < 0.05. Adjustments for multiple comparisons were applied using appropriate methods, such as
Bonferroni correction, to control the overall Type I error rate. Descriptive statistics, including median values
and interquartile ranges (IQRs), were reported for each group. All statistical analyses were conducted using
SPSS software v. 29.0 (IBM Corp., Armonk, NY).

Results
A total of 36 participants (25 males and 11 females) completed the study, and no adverse reactions to the
materials used in any of the groups were reported. The flow diagram (Figure 3) offers a comprehensive
summary of participant enrollment, randomization, group assignment, intervention allocation, and details
regarding dropouts, culminating in the final number of participants included in the analysis.
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FIGURE 3: Flow diagram summarising participant enrollment,
randomization, group assignment, intervention allocation, dropout
details, and the final number of participants for analysis.

The comparative analysis revealed significant differences in PES and patient satisfaction among the three
groups (P=0.029). Notably, the direct technique group (control group) exhibited a median PES of 8 out of 10,
while Test Group 2 (direct-indirect technique) demonstrated a higher median PES of 9 out of 10 (Table 1).
Meanwhile, Test Group 1 (indirect technique) also displayed a median PES of 9 (Figure 4). Similarly,
regarding patient satisfaction, the direct technique group reported moderate satisfaction levels, whereas
Test Group 2 expressed notably higher satisfaction levels. Conversely, Test Group 1 reported standard levels
of satisfaction. However, no significant differences (P>0.05) were observed in PI or PD among the three
groups (Figures 5-6).
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Outcome Groups N Min. score Max. score Median Mean rank H value P value

PES

Direct 12 7 8 8 4.20

7.075 0.029*Indirect 12 8 9 9 9.20

Direct-Indirect 12 8 9 9 10.60

PI

Direct 12 0 2 1 10.00

2.216 0.330Indirect 12 0 1 1 9.20

Direct-Indirect 12 0 1 0 6.30

PD

Direct 12 3 5 4 10.40

2.700 0.259Indirect 12 3 4 3 6.80

Direct-Indirect 12 3 4 3 6.80  

TABLE 1: Difference in the observed parameters for each at the one-week follow-up. Significant
differences were observed in the PES score.
*Significant at p<0.05, the p-value was derived using the non-parametric Kruskal Wallis test.

PES: pink esthetic score

FIGURE 4: Difference in the median PES scores between the three
groups at the one-week follow-up. Significant difference was seen
between the groups (DI = I > D).
The p-value was derived using a non-parametric Kruskal Wallis test. 

PES: pink esthetic score; DI: direct-indirect; I: indirect; D: direct
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FIGURE 5: Difference in the median plaque scores recorded between the
three groups at the one-week follow-up analysed using the Kruskal-
Wallis test. No significant difference was found between the three
groups.

FIGURE 6: The difference in the median probing depth recorded
between the three groups at the one-week follow-up was analysed using
the Kruskal-Wallis test. No significant difference was found between the
three groups.

Discussion
Preservation of periodontal health is crucial in comprehensive oral care, with temporary crowns playing a
vital role in maintaining dental integrity during restorative and prosthetic procedures until the final
prosthesis is received [23]. Traditional methods of temporary crown fabrication, often manual and
meticulous, have been associated with time-consuming processes and suboptimal outcomes, potentially
leading to post-procedural complications such as gingival inflammation or irritation [24]. This study aimed
to compare the effectiveness of three distinct temporary crown fabrication techniques (direct, indirect, and
direct-indirect) in achieving optimal periodontal outcomes and patient satisfaction levels. The results of the
study revealed significant differences in PES and patient satisfaction among the three groups. The direct-
indirect technique showed notably high PES scores and patient satisfaction levels compared to the direct and
indirect techniques. However, no significant differences were observed in PI or PD among the groups. The
lack of significant differences in PI or PD among the groups could be attributed to the short-term nature of
the study, with the assessment conducted just one week after cementation.
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The advent of digital dental technologies has revolutionised temporary crown fabrication, offering enhanced
precision and efficiency compared to traditional methods [25]. 3D printing and milling technologies offer
distinct advantages, with 3D printing providing versatility and rapid fabrication, while milling ensures
precise control over dimensions and surface finish. Despite the benefits of 3D printing, milling stands out for
its superior surface quality and material properties [26]. However, existing literature lacks comprehensive
evaluations of the impact of different temporary crown fabrication techniques on periodontal health and
patient experiences [27]. Most studies focus on isolated aspects of temporary crown construction, leaving a
critical gap in evidence-based guidelines for optimal fabrication practices [28]. Moreover, considering the
varying cytotoxicity of different provisional materials highlighted in a previously published study [29],
clinicians should tailor their treatment plans to minimise adverse effects on gingival fibroblasts, ultimately
improving the esthetic and biological success of the restorations. Similarly, the virtual preparation workflow
has emerged as a transformative tool, allowing clinicians to digitally design and visualise dental restorations
before any physical intervention [30]. Integrating this innovative technique into the direct-indirect
temporary crown fabrication method offers several added benefits, serving as a valuable guide for both
clinicians and patients. By enabling patients to visualise their proposed crowns before treatment initiation,
it enhances patient understanding and engagement in the treatment process. This visual aid helps set
realistic expectations and fosters a sense of confidence and trust between the patient and the dental team.
Moreover, the direct-indirect technique offers advantages over traditional methods in terms of reducing soft
tissue inflammation. With the precise digital design and fabrication of temporary crowns, adjustments
during the chair-side relining process can be minimal and less time-consuming, resulting in decreased
manipulation of the surrounding soft tissues. This minimally invasive approach contributes to reduced post-
procedural inflammation and discomfort, thereby enhancing the overall patient experience.

The findings of the current study corroborate the benefits of the direct-indirect technique, demonstrating
higher patient satisfaction levels and surrounding soft tissue outcomes compared to other fabrication
methods. The combination of the virtual preparation workflow and chair-side relining not only ensures
optimal fit and aesthetics but also reduces appointment time and reinforces patient satisfaction by involving
them in the treatment decision-making process and minimising post-treatment complications [31].

However, despite the strengths of this study, several limitations need to be addressed. These include a short
follow-up period and a lack of long-term data on the durability of temporary crowns. Additionally, the study
was conducted at a single institution, limiting its generalizability to broader populations. Future research
should focus on larger sample sizes and multicenter studies to validate the findings of this study.
Furthermore, investigations into the cost-effectiveness of different temporary crown fabrication techniques
would provide valuable insights for clinical practice. Overall, this study contributes to the growing body of
evidence on temporary crown fabrication techniques and their impact on periodontal health and patient
satisfaction, highlighting the potential benefits of integrating virtual preparation workflows into
contemporary restorative dentistry practices.

Conclusions
Based on the results obtained, the direct-indirect technique demonstrated notable advantages over
traditional direct and indirect methods in terms of achieving higher PES and patient satisfaction levels. This
indicates its potential to improve periodontal health outcomes and enhance patient experiences during
temporary crown fabrication. While no significant differences were observed in PI or PD among the three
groups, the direct-indirect technique's ability to minimise soft tissue inflammation highlights its clinical
relevance. These findings underscore the importance of integrating virtual preparation workflows into
contemporary restorative dentistry practices to optimise patient outcomes and minimise post-procedural
complications. Further research with larger sample sizes and longer follow-up periods is warranted to
validate these findings and inform evidence-based clinical guidelines.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Amrutha Shenoy, Subhabrata Maiti, Deepak Nallaswamy

Acquisition, analysis, or interpretation of data:  Amrutha Shenoy, Subhabrata Maiti, Deepak Nallaswamy

Drafting of the manuscript:  Amrutha Shenoy, Subhabrata Maiti, Deepak Nallaswamy

Critical review of the manuscript for important intellectual content:  Amrutha Shenoy, Subhabrata
Maiti, Deepak Nallaswamy

Supervision:  Amrutha Shenoy, Subhabrata Maiti, Deepak Nallaswamy

2024 Shenoy et al. Cureus 16(3): e56977. DOI 10.7759/cureus.56977 8 of 10

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Saveetha Dental College
- Insititutional Human Ethical Committee (SDC-IHEC) issued approval IHEC/SDC/PROSTHO-2002/23/021.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Gratton DG, Aquilino SA: Interim restorations. Dent Clin North Am. 2004, 48:vii, 487-97.

10.1016/j.cden.2003.12.007
2. Utley JL: Chairside fabrication of an acrylic resin temporary crown . J Prosthet Dent. 1985, 54:736-7.

10.1016/0022-3913(85)90262-8
3. Moy PK, Parminter PE: Chairside preparation of provisional restorations. J Oral Maxillofac Surg. 2005,

63:80-8. 10.1016/j.joms.2005.05.159
4. Matsuura T, Komatsu K, Chao D, et al.: Cell type-specific effects of implant provisional restoration materials

on the growth and function of human fibroblasts and osteoblasts. Biomimetics (Basel). 2022, 7:243.
10.3390/biomimetics7040243

5. Serra-Pastor B, Bustamante-Hernández N, Fons-Font A, Fernanda Solá-Ruíz M, Revilla-León M, Agustín-
Panadero R: Periodontal behavior and patient satisfaction of anterior teeth restored with single zirconia
crowns using a biologically oriented preparation technique: A 6-year prospective clinical study. J Clin Med.
2021, 10:3482. 10.3390/jcm10163482

6. Vargas SM, Dimalanta WG, Johnson TM: Guided protocol for indirect fabrication of a custom provisional
restoration prior to immediate implant surgery in the esthetic zone. Clin Adv Periodontics. 2023, 13:217-26.
10.1002/cap.10215

7. Lanza A, Di Francesco F, De Marco G, Femiano F, Itro A: Clinical application of the PES/WES index on
natural teeth: case report and literature review. Case Rep Dent. 2017, 2017:9659062. 10.1155/2017/9659062

8. Shenoy A, Nallaswamy D, Maiti S: Evaluation of the marginal fit of CAD/CAM crowns using CBCT and digital
scanners. Ann Dent Spec. 2023, 11:37-44. 10.51847/CKr4yEx7os

9. de Souza FA, Blois MC, Collares K, Dos Santos MB: 3D-printed and conventional provisional single crown
fabrication on anterior implants: A randomized clinical trial. Dent Mater. 2024, 40:340-7.
10.1016/j.dental.2023.12.004

10. Rosentritt M, Rauch A, Hahnel S, Schmidt M: In-vitro performance of subtractively and additively
manufactured resin-based molar crowns. J Mech Behav Biomed Mater. 2023, 141:105806.
10.1016/j.jmbbm.2023.105806

11. Zafar MS: Prosthodontic applications of polymethyl methacrylate (PMMA): an update . Polymers (Basel).
2020, 12:2299. 10.3390/polym12102299

12. Robaian A, Maawadh A, Alghomlas ZI, Alqahtani AM, Alothman TA, Alhajri FF, Albar N: Evaluation of the
marginal microleakage of CAD-CAM compared with conventional interim crowns luted with different types
of cement: An in-vitro study. Niger J Clin Pract. 2021, 24:828-32. 10.4103/njcp.njcp_374_20

13. Vohra M, Shenoy A: In vitro evaluation of accuracy and reliability of tooth shade selection using different
digital instruments. Cureus. 2024, 16:e52363. 10.7759/cureus.52363

14. Kumar A, Seenivasan MK, Inbarajan A: A literature review on biofilm formation on silicone and polymethyl
methacrylate used for maxillofacial prostheses. Cureus. 2021, 13:e20029. 10.7759/cureus.20029

15. Rayyan MM, Aboushelib M, Sayed NM, Ibrahim A, Jimbo R: Comparison of interim restorations fabricated by
CAD/CAM with those fabricated manually. J Prosthet Dent. 2015, 114:414-9. 10.1016/j.prosdent.2015.03.007

16. Kinsel RP, Pope BI, Capoferri D: A review of the positive influence of crown contours on soft-tissue
esthetics. Compend Contin Educ Dent. 2015, 36:352-7.

17. González-Martín O, Lee E, Weisgold A, Veltri M, Su H: Contour management of implant restorations for
optimal emergence profiles: guidelines for immediate and delayed provisional restorations. Int J
Periodontics Restorative Dent. 2020, 40:61-70. 10.11607/prd.4422

18. Wittneben JG, Buser D, Belser UC, Brägger U: Peri-implant soft tissue conditioning with provisional
restorations in the esthetic zone: the dynamic compression technique. Int J Periodontics Restorative Dent.
2013, 33:447-55. 10.11607/prd.1268

19. Butcher NJ, Monsour A, Mew EJ, et al.: Guidelines for reporting outcomes in trial reports: the CONSORT-
Outcomes 2022 extension. JAMA. 2022, 328:2252-64. 10.1001/jama.2022.21022

20. Ünalan Değirmenci B, Karadağ Naldemir B, Değirmenci A: Evaluation of gingival displacement methods in
terms of periodontal health at crown restorations produced by digital scan: 1-year clinical follow-up. Lasers
Med Sci. 2021, 36:1323-35. 10.1007/s10103-021-03266-5

21. Sil A, Kumar P, Kumar R, Das NK: Selection of control, randomization, blinding, and allocation
concealment. Indian Dermatol Online J. 2019, 10:601-5. 10.4103/idoj.IDOJ_149_19

22. Alshiddi IF, BinSaleh SM, Alhawas Y: Patient’s perception on the esthetic outcome of anterior fixed
prosthetic treatment. J Contemp Dent Pract. 2015, 16:845-9. 10.5005/jp-journals-10024-1768

23. Agnini A, Romeo D, Giulia B, Tommaso W, Christian C, Agnini A: Copy-paste concept: Full digital approach
in the management of gingival emergence profiles. J Esthet Restor Dent. 2023, 35:222-9. 10.1111/jerd.13014

24. Mehta V, Fiorillo L, Langaliya A, Obulareddy VT, Cicciu M: The effect of xenograft and platelet-rich plasma
in the surgical management of intrabony defects in periodontitis patients: A systematic review. J Craniofac
Surg. 2023, 34:2222-7. 10.1097/SCS.0000000000009612

25. Abdullah AO, Pollington S, Liu Y: Comparison between direct chairside and digitally fabricated temporary

2024 Shenoy et al. Cureus 16(3): e56977. DOI 10.7759/cureus.56977 9 of 10

https://dx.doi.org/10.1016/j.cden.2003.12.007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.cden.2003.12.007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/0022-3913(85)90262-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/0022-3913(85)90262-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.joms.2005.05.159?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.joms.2005.05.159?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/biomimetics7040243?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/biomimetics7040243?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jcm10163482?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jcm10163482?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/cap.10215?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/cap.10215?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2017/9659062?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2017/9659062?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.51847/CKr4yEx7os?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.51847/CKr4yEx7os?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.dental.2023.12.004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.dental.2023.12.004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jmbbm.2023.105806?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jmbbm.2023.105806?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/polym12102299?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/polym12102299?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/njcp.njcp_374_20?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/njcp.njcp_374_20?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.52363?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.52363?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.20029?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.20029?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.prosdent.2015.03.007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.prosdent.2015.03.007?utm_medium=email&utm_source=transaction
http://https//Pubmed.Ncbi.Nlm.Nih.Gov/26053638/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.11607/prd.4422?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.11607/prd.4422?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.11607/prd.1268?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.11607/prd.1268?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jama.2022.21022?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jama.2022.21022?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10103-021-03266-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10103-021-03266-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/idoj.IDOJ_149_19?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/idoj.IDOJ_149_19?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5005/jp-journals-10024-1768?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5005/jp-journals-10024-1768?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/jerd.13014?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/jerd.13014?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/SCS.0000000000009612?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/SCS.0000000000009612?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4012/dmj.2017-315?utm_medium=email&utm_source=transaction


crowns. Dent Mater J. 2018, 37:957-63. 10.4012/dmj.2017-315
26. Shenoy A, Rajaraman V, Maiti S: Comparative analysis of various temporary computer-aided

design/computer-aided manufacturing polymethyl methacrylate crown materials based on color stability,
flexural strength, and surface roughness: An in vitro study. J Adv Pharm Technol Res. 2022, 13:S130-5.
10.4103/japtr.japtr_119_22

27. Shenoy A, Ganapathy D, Maiti S: Effectiveness of photobiomodulation with low-level laser therapy on the
implant stability quotient at different time intervals: a randomized clinical trial. Cureus. 2024, 16:e52160.
10.7759/cureus.52160

28. Shenoy A, Sivaswamy V, Maiti S, Nallaswamy D: Evaluating aesthetic outcomes of provisional restoration
fabrication techniques in full mouth rehabilitation: An updated review. J Popl Ther Clin Pharmacol. 2023,
30:329-4.

29. Matsuura T, Stavrou S, Komatsu K, et al.: Disparity in the influence of implant provisional materials on
human gingival fibroblasts with different phases of cell settlement: An in vitro study. Int J Mol Sci. 2023,
25:123. 10.3390/ijms25010123

30. Shenoy A, Maiti S, Nallaswamy D, Keskar V: An in vitro comparison of the marginal fit of provisional crowns
using the virtual tooth preparation workflow against the traditional technique. J Indian Prosthodont Soc.
2023, 23:391-7. 10.4103/jips.jips_273_23

31. Mohajeri M, Khazaei S, Vafaee F, Firouz F, Ghorbani Gholiabad S, Shisheian A: Marginal fit of temporary
restorations fabricated by the conventional chairside method, 3D printing, and milling. Front Dent. 2021,
18:31. 10.18502/fid.v18i31.7236

2024 Shenoy et al. Cureus 16(3): e56977. DOI 10.7759/cureus.56977 10 of 10

https://dx.doi.org/10.4012/dmj.2017-315?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/japtr.japtr_119_22?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/japtr.japtr_119_22?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.52160?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.52160?utm_medium=email&utm_source=transaction
https://jptcp.com/index.php/jptcp/article/view/1815?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijms25010123?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijms25010123?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jips.jips_273_23?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jips.jips_273_23?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18502/fid.v18i31.7236?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.18502/fid.v18i31.7236?utm_medium=email&utm_source=transaction

	Comparative Analysis of Periodontal Parameters and Patient Satisfaction Utilising Different Temporary Crown Fabrication Techniques: A Parallel-Group Randomised Controlled Trial
	Abstract
	Aim
	Materials and methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Study design
	Participants
	Randomization and blinding
	Interventions
	FIGURE 1: Workflow of each technique depicting the chair-side manual fabrication for Group 1 (direct technique), laboratory-based CAD/CAM for Group 2 (indirect technique), and digital fabrication with chair-side relining for Group 3 (direct-indirect technique).
	FIGURE 2: Tooth preparation (A), gingival retraction (B), wax mock-up of tooth to receive temporary crown using direct technique (C), prepared tooth for indirect technique (D), virtual tooth preparation workflow to obtain temporary crown using the direct-indirect method (E), temporary crown fabricated through direct-indirect technique (F).

	Outcomes
	Statistical analysis

	Results
	FIGURE 3: Flow diagram summarising participant enrollment, randomization, group assignment, intervention allocation, dropout details, and the final number of participants for analysis.
	TABLE 1: Difference in the observed parameters for each at the one-week follow-up. Significant differences were observed in the PES score.
	FIGURE 4: Difference in the median PES scores between the three groups at the one-week follow-up. Significant difference was seen between the groups (DI = I > D).
	FIGURE 5: Difference in the median plaque scores recorded between the three groups at the one-week follow-up analysed using the Kruskal-Wallis test. No significant difference was found between the three groups.
	FIGURE 6: The difference in the median probing depth recorded between the three groups at the one-week follow-up was analysed using the Kruskal-Wallis test. No significant difference was found between the three groups.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


