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Background: This retrospective observational clinical study designed to assess the clinical performance and outcomes of cemented
one-piece molar endocrowns (ECs) using the United States Public Health Service (USPHS) criteria at various time intervals.
Additionally, patient satisfaction for cemented ECs was measured using the Visual Analog Scale (VAS).

Methods: Clinical data were collected from 29 participants (mean age 26.34 + 6.99 years) who received ECs at a specialist dental
center. Twenty-four ECs were constructed from lithium disilicate glass-ceramic (LDGC) and five from multilayered zirconia. All
patients were analyzed at each follow-up (baseline, 6, 12, 24, and 36 months). Clinical performance was evaluated using modified
USPHS criteria, and patient satisfaction was measured with a VAS. Statistical analyses included ANOVA and McNemar tests, with
significance set at p < 0.05.

Results: After 36 months most LDGC restorations retained “Alpha” (clinically excellent) scores for marginal adaptation, color match,
anatomical form, restoration integrity and retention; zirconia restorations showed a mix of Alpha and Bravo scores. Significant
differences between the materials were found for color at baseline (p=0.001) and at 36 months (p=0.018) and for retention at 36
months (p=0.001). Overall patient satisfaction by VAS remained high across groups.

Conclusion: Despite the limitations of a small zirconia sample, LDGC ECs showed better color matching and retention than zirconia.
Zirconia is still a viable option where strength is essential. Material selection should consider esthetic demands and occlusal load.
Long-term studies with larger cohorts are needed for validation.
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Background
Endodontically treated teeth (ETT) are structurally weaker and more susceptible to fracture than vital teeth, due to
previous caries, existing restorations, and the loss of tooth structure during endodontic access and shaping.' For decades,
the standard for restoring ETT with extensive coronal loss has been a full-coverage crown, often used in conjunction with
a post and core foundation.”

The introduction of the endocrown (EC) has provided a conservative and effective alternative to traditional post-
retained prostheses, particularly for molars.** This monolithic restoration leverages the surface area of the pulp chamber
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and remaining coronal structure for retention, eliminating the need for a post. The clinical success rate of one-piece ECs
is high, reported between 94% and 100% over various follow-up periods, with some studies suggesting superior
biomechanical performance and a lower incidence of root fracture compared to conventional crowns.”®

With the advent of digital dentistry, computer-aided design and computer-aided manufacturing (CAD/CAM)
systems have become the primary method for fabricating ECs, ensuring precision in marginal and internal fit.”''
Two of the most prevalent CAD/CAM ceramic materials for monolithic restorations are LDGC and zirconia. While
zirconia offers superior fracture toughness and strength, LDGC is often preferred for its excellent optical properties
and ability to form a strong adhesive bond with resin cement.'?>"'> Both materials have demonstrated high clinical
performance in single crowns, but direct, long-term comparative studies on their use specifically for molar ECs are
limited.'®>°
United States Public Health Service (USPHS) or “Ryge criteria” are the most public clinical criteria utilized to assess

2122 and those of the World Dental Federation, which was presented in 2007.>* These criteria

cemented prostheses,
assessed cemented prostheses in relation to their esthetic, biological, and functional characteristics.'* The USPHS criteria
adopt Alpha, Bravo, and Charlie or Delta categories to document different features of the one-piece EC prostheses
assessed: Alpha (clinically excellent); Bravo (clinically acceptable); Charlie/Delta (clinically unacceptable, regardless of
reparability).”*~* Those parameters and standards are easily reproducible and can be tailored to the user’s needs. Those
parameters are standards, can be custom-made to the researchers needs, and easily represented.

One-piece EC preparation design does not have a gold standard,® and it influences fracture resistance and marginal
adaptation.” To provide retention and resistance for one-piece EC prostheses, a 2 mm intrapulpal extension followed by
a 4 mm mesial and distal groove is highly recommended and can increase the bonding strength of restorations.*® It should
have smooth internal preparation, a flat pulpal floor, a 90-degree butt border, a 2-3 mm cuspal reduction, a 6-degree axial
wall divergence rather than parallel walls, and supragingival enamel margins.>>*’ For proper bonding procedures, an
isolation with rubber dam is required.” The usual butt joint finish line type is usually advised as it is a simple and
produced efficient margin design to preserve tooth structure.?

A group of in-vivo studies observed the clinical outcome and survival rate of ECs on posterior teeth. One-piece ECs
on molars among 289 patients were followed-up for 6-36 months and achieved an excellent satisfaction percentage of
98.0%, high clinical survival rate of 97.2%,'® and survival rate after up to 12 years of 90.5%.?* Other studies recorded
a high percentage of one-piece EC success at different time intervals that extend to more than five years.”'>!7277!
Recently, Hiraba et al 2024 concluded that a high survival rate has been calculated in clinical study.*

Due to the lack of in-vivo studies on ECs and the consequences of materials used for their constructions, this
retrospective study was considered primarily to assess the clinical performance and outcome of cemented ECs using
USPHS at different time intervals. This paper also evaluated the patient satisfaction of cemented one-piece EC using the
VAS. The null hypothesis of this clinical study is that no statistically significant differences in cemented ECs assessed by
either the USPHS or by VAS parameter are observed after different periods recalls in relation to one-piece EC ceramic
materials.

Subjects and Methods
Study Design and Setting

This retrospective observational clinical study was conducted to evaluate the clinical performance and patient satisfaction
of one-piece molar ECs fabricated from two different ceramic materials. The study was conducted in accordance with the
principles of the World Medical Association’s Declaration of Helsinki.*® Ethical approval for the retrospective analysis of
clinical data was granted by the Jazan Health Ethics Committee (No. 2482; 19 November 2024). The requirement for
individual patient consent was waived due to the retrospective nature of the study, which involved the analysis of
anonymized data extracted from existing clinical records. All clinical data and follow-up assessments utilized in this
analysis were obtained from patients who had received treatment and undergone routine follow-up at the specialist dental
center between April 2021 and April 2024.
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Sample Size and Characteristics

Clinical data were extracted from the center’s electronic patient record system, the CS-R4 program. The study population
included all patients who had received a ceramic one-piece endocrown on a molar tooth between April 2021 and
April 2024 and for whom a complete 36-month follow-up record was available. A post-hoc power analysis was
performed using G*Power software, which indicated that the final sample of 29 ECs achieved a power of 81% with
an effect size of 0.88, confirming the sample’s adequacy for detecting significant differences in the primary outcomes.
However, the distribution of restorations reflected the clinical case flow and patients material preferences, resulting in 24
restorations fabricated from LDGC and 5 from multilayered zirconia.

Inclusion and Exclusion Criteria

The study included data from patients of both genders who had received a ceramic one-piece EC on a maxillary or
mandibular molar. The included ETT treated teeth had no radiographic evidence of apical periodontitis, internal or
external root resorption, and had posterior vertical stops. All cases had been performed by residents in the Department of
Restorative Dentistry as part of the Saudi Board program. Only cases with complete clinical records including USPHS
evaluation forms, VAS satisfaction surveys, and periapical radiographs from the baseline and all scheduled recall
appointments were considered. Cases were excluded from the analysis if patient records indicated parafunctional habits,
periapical pathosis at the time of restoration, or the absence of anterior teeth.>*** Cases with incomplete or missing
follow-up data were also excluded from the analysis.

Clinical Procedures, Operator Details, and Workflow

All original clinical procedures, including tooth preparation, impressions, and cementation, had been performed by Saudi
Board residents in the Department of Restorative Dentistry. A standardized protocol for preparation and cementation had
been followed for all cases. The preparation design was consistent with established principles, featuring a 2-mm
intrapulpal extension, a flat pulpal floor, and a 90-degree butt-joint margin.?*’

The cementation protocol, as documented in patient records, involved isolation with a rubber dam. The bonding
surfaces of all restorations had been treated according to manufacturers’ instructions. LDGC restorations were etched
with 5% hydrofluoric acid (Porcelain Etch, Bisco, USA) for 20 seconds, rinsed, and dried, followed by the application of
a silane coupling agent (Porcelain Primer, Bisco, USA). Zirconia restorations underwent air-borne particle abrasion with
50pm alumina oxide particles and application of a 10-MDP containing zirconia primer (Z-Prime Plus, Bisco, USA). The
teeth were etched with 37% phosphoric acid, and a universal adhesive (All-Bond Universal, Bisco, USA) was applied.
All restorations were cemented using a dual-cure resin cement (Duo-Link, Bisco, USA).

The clinical and laboratory workflow remained consistent across all cases, as illustrated in Figure 1: (A) pulpal
chamber preparation after root canal obturation with flowable composite; (B) final impression; (C) laboratory-fabricated
endocrown ready for cementation; (D) tooth isolation; (E-F) post-cementation occlusal examination and adjustment; and
(G) post-cementation periapical radiograph. Other representative cases are further illustrated in Figures 2A—G and 3A-F.

Data Collection and Outcome Measures
Data for this study were collected retrospectively from the patients’ clinical charts at five distinct time points: baseline
(cementation), 6 months, 12 months, 24 months, and 36 months. For every participant, an examination charting sheet was
used for each cemented one-piece ED. It involved a short clarification of the aim of the study and the way of data
gathering, and groups of questions in addition to the contributor’s characteristics were collected. The patient’s demo-
graphic data as the age of the participant, smoking (yes or no), arch type (maxillary or mandibular) or side (right or left),
remaining axial height (1-2 or >2 mm), type of one-piece EC CAD/CAM ceramic material used (LDGC or multilayer
zirconia), and the presence of mesial or distal finish-line preparation modification (yes or no).

The primary outcome measure was the clinical performance of the ECs, which had been assessed using a modified
United States Public Health Service (USPHS) criteria, as detailed in Table 1 and consistent with previous
studies.'*!'"??336 This form evaluated five parameters: Color match, Retention, Restoration integrity, Marginal
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Figure | (A) during LDGC endocrown preparation, (B) impression of endocrown, (C) restoration before cementation, (D), acid etching of teeth, (E) cementation of
endocrown, (F), during occlusal assessment, (G) preapical x-ray of cemented restoration.

Figure 2 Mandibular left zirconia endocrown (A—C) and maxillary right LDGC endocrown (D-G) Ist molar before and after cementation.

adaptation, and Anatomical form, each rated as Alpha (clinically excellent), Bravo (clinically acceptable), or Charlie/
Delta (clinically unacceptable).

The second part assessed and documented the overall patient degree of satisfactions in terms of color, morphology,
and margins by using the Visual Analogue Scale, which was graded as very satisfied, satisfied, fairly satisfied, not
satisfied, respectively.’*” Two evaluators were collected and recorded the data to measure the reliability and accuracy of
the gained results. The clinical performances were assessed and followed-up for USPHS and VAS at baseline and 6,12,
24, and 36 months.

Data Analysis
The collected data from the patients were categorized and analyzed using Statistical Package for Social Science software
program version 28.0 (Chicago, Illinois, USA). The mean, frequency, proportions, and standard deviation (SD) were

calculated and presented as a descriptive statistical.
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Figure 3 Mandibular left I** (A—C) and right 2™ (D—F) molar teeth before and after cementation of endocrown.

Associations between the ceramic material used (LDGC vs zirconia) and other variables (arch, side, remaining axial

wall height, preparation modifications) with the clinical outcomes were evaluated using ANOVA and the McNemar test,

followed by Bonferroni’s post hoc test with p value kept at <0.05 for significance.

Table | Modified United States Public Health Services Criteria Used for Evaluation ECs Prostheses

Parameter Rating Restoration Condition
Color match Alpha Excellent color match and shade between restoration and adjacent tooth, restoration almost invisible
Bravo Slightly mismatching between the restoration and the adjacent tooth, which is in the normal range of tooth
Charlie/Delta Color, translucence, and/or shadeObvious mismatch, beyond the normal rangeGross mismatch/aesthetically
displeasing colour, shade, and/or translucence.
Retention Alpha Complete retention of the restoration
Bravo Mobility present
Integrity of Alpha Completely intact
restoration L
Bravo Crack apparent on transillumination
Charlie/Delta Fracture observableCrown lost (state at which interface debond occurred)
Marginal Alpha The restoration is continuous with current anatomic form, and the sharp explorer will not catch the smooth
adaptation. margin interface
Bravo The sharp explorer catch at a single spots, but there are no observable crevices that the explorer will
penetrate
Charlie/Delta There is a crevice at the margin, and there is an exposed enamel margin/The crevice at the margin is very

apparent, and there is exposed dentine or lute.

(Continued)
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Table | (Continued).

Parameter Rating Restoration Condition
Anatomic form Alpha The restoration is continuous with the anatomy of the teeth
Bravo Slightly over- or under contoured restoration; slightly under contoured; contact slightly open (maybe self-

correcting); locally reduced occlusal height

Charlie/Delta Restoration is grossly over- or under contoured, with an exposed base or dentin; faulty contact, ie, not self-
correcting; reduced occlusal height; occlusion affectedMarginal overhang present; traumatic occlusion;

damaged tooth, supporting bone or soft tissues

Results

A total of 29 one-piece molar ECs were evaluated from 29 participants. The mean age of the participants was 26.34 +
6.99 years. The demographic and clinical characteristics are summarized in Figure 4. The majority of the participants
were non-smokers (86.2%, n=25). Most ECs were placed in mandibular molars (72.4%, n=21), with a slight predilection
for the left side (51.7%, n=15). An axial wall height of more than 2 mm was present in 17 cases (58.6%), and mesial/
distal preparation modifications were performed in 20 cases (69.0%). Regarding the restorative material, LDGC was used
in the majority of cases (82.8%, n=24), while multilayered zirconia was used in 5 cases (17.2%).

The clinical performance of all ECs, as assessed by the modified USPHS criteria at baseline, 6, 12, 24, and 36
months, is detailed in Table 2. Overall, most restorations maintained clinically excellent (Alpha) or clinically acceptable
(Bravo) scores throughout the study period. No restorations were rated as clinically unacceptable (Charlie/Delta) at any
follow-up point.

A longitudinal analysis revealed subtle changes over 36 months. While anatomical form and restoration integrity
remained stable, marginal adaptation ratings shifted from Alpha to Bravo. Alpha scores for marginal adaptation dropped
from 89.7% at baseline to 69.0%, and for retention from 100% to 86.2%. The color match parameter showed the most
change, with Alpha scores declining from 65.5% at baseline to 48.3% at 24 and 36 months. McNemar tests suggested
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Figure 4 Participants characteristics.
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Table 2 Distribution of the Color Match, Retention, Restoration Integrity, Marginal

Adaptation, and Anatomical Form in Different Time Points

Retention

Variable Time Alpha Bravo Charlie/Delta | P value*
Color Match Baseline 19 (65.5) | 10 (34.5) | 0 (0)

6 Months 17 (58.6) | 12 (41.4) | 0 (0) 0.687

12 Months | 15 (51.7) | 14 (48.3) | 0 (0) 0.125

24 Months | 14 (48.3) | 15(51.7) | 0 (0) 0.063

36 Months | 14 (48.3) | 15(51.7) | 0 (0) 0.063

Restoration integrity

Baseline | 29 (100) | 0 (0) 0 (0)

6 Months | 29 (100) | 0 (0) 0 (0) NC
12 Months | 29 (100) | 0 (0) 0 (0) NC
24 Months | 26 (89.7) | 3 (103) | 0(0) NC
36 Months | 25 (86.2) | 4 (13.8) | 0(0) NC

Marginal Adaptation

Baseline | 29 (100) | 0 (0) 0(0)
6 Months | 29 (100) | 0 (0) 0(0) NC
12 Months | 29 (100) | 0 (0) 0(0) NC
24 Months | 28 (96.6) | | (34) | 0(0) NC
36 Months | 25 (86.2) | 4 (15.6) | 0 (0) NC

Anatomical Form

Baseline 26 (89.7) | 3(11.3) | 0(0)

6 Months | 25 (86.2) | 4 (13.8) | 0(0) [

12 Months | 24 (82.8) | 5(17.2) | 0(0) 0.625
24 Months | 23 (79.3) | 6 (20.7) | 0 (0) 0.375
36 Months | 20 (69) 9 (31) 0(0) 0.070

Baseline | 27 (93.1) [ 2(69) | 0(0)
6 Months | 27 (93.1) | 2(69) | 0(0) [
12 Months | 27 (93.1) | 2(69) | 0(0) [
24 Months | 26 (89.7) | 3 (103) | 0 (0) [
36 Months | 26 (89.7) | 3 (103) | 0 (0) [

Note: *McNemar test; Comparisons were made with the baseline.
Abbreviation: NC, Not calculated.
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these changes approached statistical significance for color match (p=0.063) and marginal adaptation (p=0.070) at 24 and
36 months.

A comparative analysis of the two ceramic materials at baseline and the 36-month recall is presented in Table 3.
A highly significant difference in color match was evident between the materials both at baseline (p=0.001) and at 36
months (p=0.018). At the final recall, 100% (n=14/14) of the restorations with an Alpha rating were LDGC, whereas all
zirconia restorations (100%, n=5/5) received a Bravo (clinically acceptable) rating. None of the zirconia restorations
achieved an excellent color score at any evaluation point. A significant difference in retention was also observed at the

Table 3 Distribution of the Color Match, Retention, Restoration Integrity, Marginal Adaptation, and Anatomical Form at Baseline
and After 36 Months of Follow-Up by Smoking, Arch, Side, Material, Remaining Height, and Modifications

Variable Categories Color Match
Baseline 36 Months
Alpha | Bravo | Charlie/Delta | P value | Alpha | Bravo | Charlie/Delta | P valuel

Smoking Yes 2 (10.5) | 2(20) 0 (0) 0482 | 2(143) | 2(133) 0 (0) 0.941
No 17 (89.5) | 8 (80) 0 (0) 12 (85.7) | 13 (86.7) 0 (0)

Arch Maxilla 3(158) | 5(50) 0 (0) 0.050% | 2(142) | 6 (40) 0 (0) 0.122
Mandible 16 (84.2) | 5 (50) 0 (0) 12 (85.7) | 9 (60) 0 (0)

Side Right 10 (52.6) | 4 (40) 0 (0) 0518 | 9(643) | 5(33.3) 0 (0) 0.096
Left 9 (47.4) | 6 (60) 0 (0) 5(35.7) | 10 (66.7) 0 (0)

Material LDGC 19 (100) | 5 (50) 0 (0) 0.001* | 14 (100) | 10 (66.7) 0 (0) 0.018*
Zircon 0 (0) 5 (59) 0 (0) 000 | 5(333) 0 (0)

Remaining Height | 1-2 mm 8 (42.1) | 4 (40 0 (0) 0913 | 5(357) | 7(46.7) 0 (0) 0.550
> 2 mm 11 (57.9) | 6 (60) 0 (0) 9 (64.3) | 8(53.3) 0 (0)

Modification Yes 7 (36.8) | 2(20) 0 (0) 0351 | 5(357) | 4(26.7) 0 (0) 0.559
No 12 (632) | 8 (80) 0 (0) 9 (64.3) | 11 (73.3) 0 (0)

Retention

Smoking Yes 4(138) | 0(0) 0 (0) NC 4 (16) 0 (0) 0 (0) 0.398
No 25(86.2) | 0 (0) 0 (0) 21 (84) | 4 (100) 0 (0)

Arch Maxilla 8(276) | 0(0) 0 (0) NC 5 (20) 3 (75) 0 (0) 0.022
Mandible 21 (724) | 0(0) 0 (0) 20 (80) I (25) 0 (0)

Side Right 14 (48.3) | 0(0) 0 (0) NC Il (44) | 3(75) 0 (0) 0.249
Left I5(51.7) | 0(0) 0 (0) 14 (56) | (25) 0 (0)

Material LDGC 24 (82.8) | 0(0) 0 (0) NC 23 (92) | (25) 0 (0) 0.001*
Zircon 5272) | 0(0) 0 (0) 2 (8) 3 (75) 0 (0)

Remaining Height | 1-2 mm 12 (414) | 0(0) 0 (0) NC 10 (40) | 2 (50) 0 (0) 0.706
>2 mm 17 (58.6) | 0(0) 0 (0) 15 (60) | 2(50) 0 (0)

(Continued)
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Table 3 (Continued).

Variable Categories Color Match

Baseline 36 Months

Alpha Bravo | Charlie/Delta | P value | Alpha Bravo | Charlie/Delta | P value'

Modification Yes 9 @3l) 0 (0) 0 (0) NC 8 (32 | (25) 0(0) 0.779

No 20 69) | 0(0) 0 (0) 17 (68) | 3 (75) 0 (0)

Restoration integrity

Smoking Yes 4(138 | 00 0 (0) NC 4(16) 0 (0) 0 (0) 0.389
No 25(862) | 0(0) 0 (0) 21 (84) | 4 (100) 0 (0)

Arch Maxilla 8(276) | 0(0) 0 (0) NC 7 (28) | (25) 0 (0) 0.901
Mandible 21 (80.4) | 0 (0) 0 (0) 18 (72) | 3(75) 0 (0)

Side Right 14(483) | 0(0) 0 (0) NC 13(52) | 1 (25 0 (0) 0316
Lefc 15(51.7) | 0(0) 0 (0) 12,948) | 3 (75) 0 (0)

Material LDGC 24 (828) | 0(0) 0 (0) NC 22(88) | 2(50) 0 (0) 0.062
Zircon 5(172) | 0(0) 0 (0) 3(12) | 2(s0) 0 (0)

Remaining Height | 1-2 mm 12 (41.4) | 0(0) 0 (0) NC 10 (40) | 2 (50) 0 (0) 0.706
>2 mm 17 (58.6) | 0 (0) 0 (0) 15(60) | 2 (50) 0 (0)

Modification Yes 9@l | 0() 0 (0) NC 728 | 2(50) 0 (0) 0377
No 20 (79) | 0(0) 0 (0) 18 (72) | 2(50) 0 (0)

Marginal Adaptation

Smoking Yes 2(77) | 2(667) 0 (0) 0.005* | 2(10) | 2(222) 0 (0) 0337
No 24 (923) | | (333) 0 (0) 18 (90) | 7 (81.8) 0 (0)

Arch Maxilla 767) | 1 (333) 0 (0) 0814 | 55 | 3(333) 0 (0) 0.642
Mandible 19 (73.1) | 2 (66.7) 0 (0) 15 (75) | 6 (66.7) 0 (0)

Side Right 12 (46.2) | 2 (66.7) 0 (0) 0501 | 10(50) | 4 (44.4) 0 (0) 0.782
Lefc 14 (538) | 1 (33.1) 0 (0) 10 (50) | 5 (55.6) 0 (0)

Material LDGC 21 (80.8) | 3 (100) 0 (0) 0404 | 15(75 | 9 (100) 0 (0) 0.099
Zircon 5(192) | 0(0) 0 (0) 5 (25) 0 (0) 0 (0)

Remaining Height | 1-2 mm 10 (38.5) | 2 (66.7) 0 (0) 0348 | 735 | 5(556) 0 (0) 0298
>2 mm 16 (61.5) | 1 (33.3) 0 (0) 13 (65) | 4 (44.4) 0 (0)

Modification Yes 8(308) | I (333) 0 (0) 0928 | 5(25) | 4 (444) 0 (0) 0295
No 19 (69.2) | 2 (66.7) 0 (0) 15 (75) | 5 (55.5) 0 (0)

Anatomical Form

Smoking Yes 4(148) | 0(0) 0 (0) 0558 | 3(I115) | 1(333) 0 (0) 0.300

No 23 (858) | 0(0) 0(0) 23 (88.5) | 2 (66.7) 0 (0)

(Continued)
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Table 3 (Continued).

Variable Categories Color Match
Baseline 36 Months
Alpha Bravo | Charlie/Delta | P value | Alpha Bravo | Charlie/Delta | P value'

Arch Maxilla 8 (29.6) 0 (0) 0 (0) 0.366 6 (23.1) | 2(66.1) 0 (0) 0.110
Mandible 19 (70.4) | 2 (100) 0 (0) 20 (76.9) | 1 (33.3) 0 (0)

Side Right 13 (48.1) I (50) 0 (0) 0.960 12 (46.2) | 2 (66.7) 0 (0) 0.501
Left 14 (51.9) I (50) 0 (0) 14 (55.8) | | (33.3) 0 (0)

Material LDGC 23 (85.2) I (50) 0 (0) 0.204 22 (84.6) | 2 (66.7) 0 (0) 0.436
Zircon 4 (14.8) I (50) 0 (0) 4 (15.4) 1 (33.3) 0 (0)

Remaining Height | 1-2 mm 12 (44.4) 0 (0) 0 (0) 0.218 12 (46.2) 0 (0) 0 (0) 0.124
> 2 mm 15 (54.6) | 2 (100) 0 (0) 14 (53.8) | 3 (100) 0 (0)

Modification Yes 9 (33.3) 0 (0) 0 (0) 0.326 8 (30.8) 1 (333) 0 (0) 0.928
No 18 (66.7) | 2 (100) 0 (0) 18 (69.2) | 2 (66.7) 0 (0)

Note: *Signiﬁcant differences.
Abbreviations: Chi-square test; NC, Not calculated.

36-month recall (p=0.001). The LDGC group demonstrated superior retention, with 95.8% (n=23/24) of restorations
maintaining an Alpha score. In contrast, only 40% (n=2/5) of zirconia ECs retained an Alpha score, with 60% (n=3/5)
receiving a Bravo rating. For anatomical form, marginal adaptation, and restoration integrity, no statistically significant
differences were found between LDGC and zirconia at 36 months (p>0.05).

Other factors, such as smoking status, arch (maxillary/mandibular), side (right/left), remaining axial wall height, and
the presence of preparation modifications, were also analyzed (Table 3). At baseline, smokers showed significantly worse
marginal adaptation than non-smokers (p=0.005), though this difference was not sustained at 36 months. No other patient
or preparation-related variables demonstrated a significant or consistent association with the clinical outcomes of
the ECs.

The overall participant satisfactions of the cemented ECs using VAS ranged between very satisfied and satisfied in
color, morphology, and margin throughout the different re-assessment intervals. The color parameter score reduced from
29 cemented ECs to 17 and 16 into the category of satisfied after 24 and 36 months, respectively. A drop from very
satisfied to satisfied scale was noted in participant satisfaction in relation to the morphology parameters at the same
period follow up (21 out of 29 cases). In relation to one-piece EC margin criteria’s, fairly satisfied was documented in
two ECs at the time of cementation, and all one-piece ECs were unchanged during the follow-up intervals, as shown in
Figure 5.

Discussion

This 36-month retrospective study evaluated the clinical performance of one-piece molar ECs fabricated from LDGC and
multilayered zirconia. Overall, no statistically significant differences were found between the materials for anatomical
form, marginal adaptation, and restoration integrity parameters indicates that from a purely mechanical and structural
perspective, both materials perform adequately over the 36-month period, leading to a partial rejection of the null
hypothesis. The slight decline in marginal adaptation scores across both groups is a common finding in longitudinal
studies of cemented restorations and is likely related to factors like wear of the luting cement or minor tooth flexure,

. . . . 1
rather than being a material-specific issue.”"'”
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Figure 5 Patient satisfaction according to VAS in relation to color, morphology, and margin in different time points.

These findings are consistent with Alshehri et al, who reported lithium disilicate and monolithic zirconia restorations
as excellent after 12 months.'* Monolithic zirconia one-piece EC also received excellent ratings after 36 months.'® Liu
et al noted 100% excellent restorations for lithium disilicate ECs,*’ while Duraisamy et al recorded excellent ratings at
baseline and 6 months, transitioning to excellent and clinically acceptable at 12 months.”

In relation to the integrity of one-piece EC restorations, both groups of the current study found 100% excellent
restoration scores at baseline and 6 and 12-months, which was consistent with another clinical study carried by Do et al,
which documented an excellent restoration score in the same duration.>® As the success rate slightly decreased in this
study to 96.6%, comparable findings at 12 months were recorded by Do et al (98.2%). According to Salem et al, all
lithium disilicate and hybrid nanoceramic EC exhibited excellent restoration scores at baseline and after 12, 24, and 36
months.*" Their outcomes were consistent with those of ECs constructed by lithium disilicate materials in the present
study.

The observed superiority of LDGC in color match was statistically significant (p=0.018 at 36 months) and clinically
evident, as no zirconia restoration achieved an “Alpha” rating at any evaluation point. This is not a failure of the zirconia
material, but a reflection of its inherent material properties. The polycrystalline structure of zirconia is inherently more
opaque and less translucent than the glass-ceramic matrix of LDGC."*"'® The baseline color match for the two materials
was verified by 65.5% excellent restoration scores, but the clinically acceptable scores increased with time. Those
findings closely resembled the 24-month clinical trial by El-Ma’aita et al that was conducted for the same materials.'”

Another finding was the significant difference in retention at 36 months (p=0.001). The LDGC group maintained
a 95.8% “Alpha” rating, compared to only 40% for zirconia in agreement with a previous clinical study conducted by El-
Ma’aita et al and Do et al.'”° This discrepancy is likely attributable to differences in the adhesive interface rather than
the mechanical strength of the materials. LDGC can be effectively etched with hydrofluoric acid, creating a micro-
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retentive surface that facilitates a strong, durable micromechanical bond with resin cements.'” In contrast, bonding to
zirconia relies on alternative surface treatments, and the long-term stability of the zirconia-resin cement bond under
cyclic occlusal loading may be less predictable.”!

While these differences in color and retention are clinically relevant for aesthetics and longevity, it is crucial to
interpret the “Bravo” ratings for zirconia retention correctly: these restorations were all still in place and fully functional,
indicating clinical acceptability rather than failure.

Concerning patient satisfaction with the VAS scale, our study showed that most patients were very satisfied in all
parameters. This result was similar to the high satisfaction mentioned in other EC clinical studies.”-'®*°** Patients in this
clinical study reported less satisfaction with the color and morphology of zirconia compared with lithium disilicate.
These outcomes aligned with a previous clinical study.'” According to De Angelis et al, patients expressed lower levels
of satisfaction with monolithic zirconia restorations compared with bilayer zirconia restorations.® A similar finding was
documented after a 2-year recall for lithium disilicate ceramic ECs.*

The current clinical study has several limitations that may have affected the outcomes. One notable factor is the small
patient group, which was unevenly distributed between the LDGC and zirconia groups, reducing statistical power and
increasing the risk of Type II errors. Additionally, while the 36-month follow-up provided valuable medium-term data, it
is insufficient to assess long-term factors such as material fatigue, marginal degradation, and adhesive stability.
Consequently, the long-term survival of the ECs and participant satisfaction remain unknown. Future studies should
aim for larger, balanced samples and extend the follow-up period to 5—10 years to better evaluate these aspects.

Conclusion

According to this clinical study, the following conclusion can be documented: LDGC remains the preferable option when
aesthetic integration and bonding retention are priorities, while zirconia continues to be a viable alternative for patients
needing greater fracture resistance. Overall participant satisfaction is high according to VAS. These findings are
promising but should be interpreted with caution; they require validation through long-term, large-scale randomized
controlled trials to establish robust clinical guidelines for material selection in endocrown restorations.
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