
Citation: Eftekhar M, Siadat H, Rasaeipour S, Koolivand S, Alikhasi M (2026) Clinical Performance of Computer- Aided Design/ Computer-
Aided Manufacturing Ceramic Endocrowns on Posterior Endodontically Treated Teeth: A Retrospective Study. SunText Rev Dental Sci 6(1): 
189. 

                                       SunText Review of Dental Sciences                           Open Access 
 ISSN: 2766-4996          Research Article 

Volume 6:1 

 

Clinical Performance of Computer- Aided Design/ 

Computer-Aided Manufacturing Ceramic 

Endocrowns on Posterior Endodontically Treated 

Teeth: A Retrospective Study 

Eftekhar M1, Siadat H2, Rasaeipour S3, Koolivand S4 and Alikhasi M5,* 

1Postgraduate Prosthodontics Resident, Department of Prosthodontics, Guilan University of 

Medical Sciences, Rasht, Iran 
2Professor, Dental Research Center, Dentistry Research Institute, Department of 

Prosthodontics, Tehran University of Medical Sciences, Tehran, Iran 
3Prosthodontist, Tehran, Iran 
4Prosthodontist, Berlin, Germany 
5Professor, Department of Prosthodontics, Tehran University of Medical Sciences, Tehran, 

Iran 

 
*Corresponding author: Alikhasi M, Dental Research center, Dentistry Research Institute, 

Department of Prosthodontics, School of Dentistry, Tehran University of Medical Sciences, 

Tehran, Iran; E-mail: m_alikhasi@yahoo.com, malikhasi@razi.tums.ac.ir      

Abstract 

Objectives: This study aimed to retrospectively evaluate computer- aided design/ computer-aided manufacturing (CAD/CAM) ceramic 

endocrowns placed on posterior endodontically treated teeth (ETT) with a mean observation period of 15 months. The impact of residual 

tooth structure on restoration failure was assessed. Additionally, secondary clinical parameters including restoration material, tooth type, 

cement type, jaw, facet wear, temporomandibular disorders (TMD), bruxism, plaque index, gingival index, and probing depth were 

recorded and analyzed for possible association with failure. 

Materials and Methods: A total of 92 posterior endocrowns [in 79 patients], each covering at least one cusp, were evaluated. Esthetic, 

functional, and biological characteristics were assessed using the Federation Dentaire Internationally (FDI) criteria to determine success 

and survival rates. Restorations were categorized into three groups (Class I-III) based on residual tooth structure after preparation, and 

failure was analyzed using binary logistic regression. Secondary parameters were obtained from clinical records and examinations, and 

their association with failure was also evaluated using logistic regression. These included the presence of facet wear, TMD, bruxism, 

plaque index, gingival index, and probing depth. A p-value < 0.05 was considered statistically significant.  

Results: After a mean follow-up of 15.61 ± 8.4 months (range: 2-36 months), 10 endocrowns failed. The success and survival rates 

were 89.1% and 95.7%, respectively. Among all variables, only plaque index showed a statistically significant association with 

restoration failure. 

Conclusions: CAD/CAM ceramic endocrowns proved to be a reliable and conservative treatment option for restoring ETT. 

Clinical significance: When appropriately indicated, endocrowns should be considered a conservative and esthetic alternative to 

conventional post–core crowns for ETT. Clinicians should also emphasize the importance of optimal oral hygiene, as a higher plaque 

index was significantly associated with restoration failure. 

Keywords: Computer-Aided Design; Computer-Aided Manufacturing; Ceramics; Endocrown; Clinical study 

Introduction 
When a tooth has suffered extensive coronal destruction due to 

caries, trauma, or endodontic treatment, its strength and sensory 
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feedback are markedly reduced [1-3]. Selecting an appropriate 

long-term restorative approach depends on the amount and quality 

of remaining tooth structure [4,5]. Historically, post-and-core 

restorations-particularly cast metal post-and-cores have been the 

standard for retaining crowns on endodontically treated teeth 

[ETT] [6,7]. Despite their clinical success, cast metal systems 

require excessive removal of tooth structure and possess an elastic 

modulus different from dentin, increasing the risk of unfavorable 

or catastrophic fractures [2,7,8]. With the advent of adhesive 

dentistry and reinforced ceramics, the endocrown emerged as a 

conservative alternative for ETT with sufficient pulpchamber 

depth [9]. First introduced by Pissis et al. in 1995 as a metal free 

monoblock restoration [10], endocrowns provide improved stress 

distribution and marginal fit by avoiding the root-canal space 

[7,11]. They also require less tooth preparation while offering high 

strength [8,9,12-14], can be fabricated rapidly via an esthetic 

CAD/CAM workflow [15], and perform predictably in cases of 

limited clinical crown height, reduced inter-occlusal space, or short 

and curved canals [16,17]. Comparative studies have demonstrated 

that CAD/CAM ceramic endocrowns have higher fracture strength 

and adaptation than conventionally fabricated endocrowns [18,19]. 

Multiple investigations also report similar or superior performance 

of endocrowns versus post core crowns in posterior teeth 

[2,8,13,16,20,21]. Although the clinical success of endocrowns has 

been well documented, consensus is lacking on how residual tooth 

structure influences the failure of posterior CAD/CAM ceramic 

endocrowns. Therefore, this study was designed to evaluate the 

effect of residual tooth structure on endocrown failure and to 

determine success and survival rates of posterior CAD/CAM 

ceramic endocrowns using the FDI criteria [22]. Secondary 

variables including restoration material, tooth type, cement type, 

jaw, and presence of facet wear, temporomandibular disorders 

(TMD), bruxism, plaque index, gingival index, and probing depth 

were recorded and analyzed using binary logistic regression.  

The study hypotheses were:  

1. Posterior CAD/CAM ceramic endocrowns have high 

success and survival rates  

2. Amount of residual tooth tissue does not affect the clinical 

performance. 

3. Secondary clinical variables influence endocrown 

performance. 

Material and Methods 

This retrospective clinical record evaluation included posterior 

CAD/CAM ceramic endocrowns covering at least one cusp. The 

Ethics Committee approved the study 

(IR.TUMS.VCR.REC.1397.919; 2019/02/16). Patients treated by 

three experienced prosthodontists at a private prosthodontics clinic 

between January 2018 and February 2021 were recruited. Patients 

were selected according to the following inclusion criteria and 

exclusion criteria (Table 1). 

After a pilot study of 20 restorations (p=0.15; confidence 

limits=0.15, α=0.05), the minimum sample size was calculated as 

87 using the PASS 11 “confidence intervals for one proportion” 

module. During annual follow-up visits, eligible patients were 

invited to participate in the study; 79 patients (92 endocrowns) met 

the inclusion and exclusion criteria and were enrolled. All patients 

provided written informed consent. Some patients had a single 

endocrown, whereas others received two. Clinical evaluation was 

performed by two independent operators calibrated with intraoral 

photographs of 10 partial ceramic using FDI criteria [22]. Both 

operators had to agree on each score. Restorations were assessed in 

three dimensions of esthetics, functional, and biologic. Esthetics 

included surface luster, staining, color match, and anatomical form. 

Function comprised retention, marginal adaptation, occlusal 

contour and wear, anatomical form, radiographic examination, and 

patient view. Biologic evaluation included recurrence of caries, 

tooth integrity, periodontal response, adjacent mucosa, and oral 

and general health (the tooth sensitivity feature was excluded 

because all samples were ETT). Radiography evaluation used 

bitewing and periapical radiographs (bisecting-angle technique), 

unless margins were clinically accessible. Each FDI item was 

scored on a 5-point Likert scale (1 = clinically excellent (very 

good); 2 = good; 3 = sufficient/satisfactory; 4 = unsatisfactory; 5 = 

poor (replacement required)). Scores of 4 or 5 were classified as 

failures. Success was defined as scores of 1–3. Survival was 

defined as the restoration remaining in place, intact or with minor 

repairs (scores < 4). Any restoration with at least one item scored 

4 or 5 was considered a failure. Endocrowns were classified into 

three categories based on the amount of residual tooth structure 

following preparation. In Class I, at least two cuspal walls retained 

more than half of their original height. In Class II, at most one 

cuspal wall had more than half of its original height. In Class III, 

all cuspal walls had been reduced by more than half of their original 

height [23]. Classification of the restorations was determined from 

each patient’s stored standard tessellation language (STL) files. 

These files were generated from digital impressions captured with 

a CEREC Prime Scan scanner (Dentsply Sirona, USA) [23]. 

Secondary parameters including restoration material, tooth type, 

type of cement, and jaw for each restoration were recorded from 

clinical records. Facet wear, TMD, and bruxism were evaluated 

based on their presence or absence in the patient through clinical 

examination. Plaque and gingival indices were assessed intraorally 

using Loe and Silness index [24,25]. Probing depth was measured 

using a periodontal probe by walking it around the gingival 

margins [26]. Data analysis was performed with Statistical Package 

for the Social Sciences (SPSS) (IBM Corp, v26.0, NY, USA). 
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Results were presented as frequency tables, success rates, and 

survival rates. Binary logistic regression evaluated the effects of 

classification and secondary clinical parameters on the endocrown 

failure. A p-value < 0.05 was considered statistically significant. 

Results 

Seventy-nine patients (92 endocrowns) were enrolled: 24 men and 

55 women, with a mean age of 42.2 ± 10.3 years (range 19–66). 

The mean follow-up period was 15.6 ± 8.4 months (range 2–36 

months; some restorations had < 12 months of follow-up). Of all 

restorations, 46% were Class I, 35 % Class II, and 19 % Class III. 

The frequencies of other clinical parameters appear in table 2, and 

the FDI ratings for each restoration are shown in (Tables 2,3). 

Table 1: Inclusion and exclusion criteria. 

Inclusion criteria Exclusion criteria 

Participants aged ≥ 18 years Participants who declined to sign the consent form 

Molar or premolar teeth Radiographic or clinical evidence of periapical lesions at 

follow-up 

Teeth with completed root canal 

treatment 

Uncooperative patients who refused to participate 

Supragingival margin Teeth lacking natural antagonists or adjacent teeth 

 Severe periodontitis 

Table 2: Clinical parameters frequency. 

Valid percent Frequency  Variable 

7.6 7 First premolar Tooth type 

16.3 15 Second premolar 

48.9 45 First molar 

27.2 25 Second molar 

51.1 47 Maxilla Jaw 

48.9 45 Mandible 

45.7 42 Class I Classification 

34.8 32 Class II 

19.5 18 Class III 

46.7 43 IPS emax Material 

14.1 13 Vitamark II 

2.2 2 IPS empress 

27.2 25 CEREC block 

8.7 8 Celtra duo 

1.1 1 Other (Rossetta) 



 
 Eftekhar, SunText Rev Dental Sci (2026), 6:1 

    

Citation: Eftekhar M, Siadat H, Rasaeipour S, Koolivand S, Alikhasi M (2026) Clinical Performance of Computer- Aided Design/ Computer-
Aided Manufacturing Ceramic Endocrowns on Posterior Endodontically Treated Teeth: A Retrospective Study. SunText Rev Dental Sci 6(1): 
189. 

 

7.6 7 Panavia F2 Type of cement 

5.4 5 Panavia universal 

87 80 Panavia V5 

96.7 89 No Existence of facet wear 

3.3 3 Yes 

94.6 87 No TMD 

5.4 5 Yes 

92.4 85 No Bruxism 

7.6 7 Yes 

81.5 75 0 Plaque index 

15.2 14 1 

3.3 3 2 

91.3 84 0 Gingival index 

8.7 8 1 

29.4 27 0-1 Probing depth 

38 35 1-2 

32.6 30 2-3 

Table 3: Endocrowns rating by FDI criteria. 

FDI parameter Excellent% (n) Good% (n) Satisfactory% (n) Unsatisfactory% (n) Poor% (n) 

Surface luster 66.3 (61) 31.5 (29) 2.2 (2) 0 (0) 0 (0) 

Staining 73.6 (67) 23.1 (21) 3.3 (3) 0 (0) 0 (0) 

Color match 67 (61) 27.5 (25) 4.4 (4) 1.1 (1) 0 (0) 

Anatomical form 76.9 (70) 22 (20) 1.1 (1) 0 (0) 0 (0) 

Overall quality (esthetic) 72.2 (65) 26.7 (24) 1.1 (1) 0 (0) 0 (0) 

Retention 89.1 (82) 8.7 (8) 1.1 (1) 1.1 (1) 0 (0) 

Marginal adaptation 86.7 (78) 12.2 (11) 0 (0) 1.1 (1) 0 (0) 

Occlusal contour and wear 83.7 (77) 16.3 (15) 0 (0) 0 (0) 0 (0) 
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Approximal anatomical form 83.7 (77) 16.3 (15) 0 (0) 0 (0) 0 (0) 

Radiographic 87.2 (68) 11.5 (9) 0 (0) 1.3 (1) 0 (0) 

Patient view 85.4 (76) 12.4 (11) 2.2 (2) 0 (0) 0 (0) 

Overall quality (function) 82.4 (75) 16.5 (15) 1.1 (1) 0 (0) 0 (0) 

Recurrence of caries 91.1 (82) 8.9 (8) 0 (0) 0 (0) 0 (0) 

Tooth integrity 90 (81) 8.9 (8) 0 (0) 1.1 (1) 0 (0) 

Periodontal response 88.8 (80) 8.9 (8) 1.1 (1) 1.1 (1) 0 (0) 

Adjacent mucosa 88.9 (80) 8.9 (8) 0 (0) 2.2 (2) 0 (0) 

Oral and general health 86.7 (78) 11.1 (10) 1.1 (1) 1.1 (1) 0 (0) 

Overall quality (biologic) 86.7 (78) 13.3 (12) 0 (0) 0 (0) 0 (0) 

FDI, Federation Dental International. 

Table 4: Failure frequencies. 
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1 31 F 2ed Max Molar II Leucite 2 Esthetic, functional 10 

2 64 F 1st Man Molar II Leucite 1 Biologic 14 

3 40 F 1st Man Molar  III Leucite 1 Biologic 26 

4 42 F 2ed Max Molar I Leucite 0 Biologic, fracture 13 

5 52 F 1st Max Premolar II Leucite 0 Biologic, functional, fracture 13 

6 50 F 1st Man Molar III Leucite 0 Fracture 21 

7 40 M 2ed Man Premolar I Lithium disilicate 1 Debonding 7 

8 40 M 2ed Man Molar I Lithium disilicate 1 Debonding 7 
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9 58 M 1st Man Molar I Lithium disilicate 1 Debonding 7 

10 41 F 2ed Man Molar II Leucite 1 Debonding 18 

F: female, M: male, Max: Maxillary, Man: Mandibular, 

Table 5: Binary logistic-regression analysis of the association between clinical parameters and endocrown failure. 

Variable Score df. Sig. 

Gender 0.080 1 0.777 

Age 0.715 1 0.398 

Tooth type 0.996 1 0.318 

Jaw 2.778 1 0.096 

Classification 0.145 1 0.703 

Existence of facet wear 0.034 1 0.854 

TMD 0.057 1 0.811 

Bruxism 0.045 1 0.833 

Gingival index 2.420 1 0.120 

Material 0.490 1 0.484 

Plaque index 0.926 1 <0.001 

After the observation period, the overall success and survival rates 

were 89.1% and 95.7%, respectively. Ten of 92 endocrowns failed, 

due to esthetics, biological, functional, or debonding issues in table 

4. Binary logistic regression table 5 revealed no significant effect 

of restoration class on failure rate (p > 0.05). Similarly, restoration 

material, facet wear, TMD, bruxism, gingival index, and tooth type 

showed no significant associations (p > 0.05). Only plaque index 

was significantly linked to failure (p < 0.01). Because all 

debonding failures involved the same cement (Panavia V5) and 

other cements were present in only a small number of cases, 

logistic regression was not performed for this parameter. Probing 

depth was excluded from regression analysis because all 

measurements were within normal limits (< 3 mm) (Tables 4,5). 

Discussion 

This retrospective evaluation assessed the clinical performance of 

posterior CAD/CAM ceramic endocrowns and examined how 

residual tooth tissue and other clinical parameters influenced 

failure rates. Endocrowns demonstrated high success and survival-

89.1 % and 95.7 %, respectively-over a mean follow-up of 15 

months, regardless of classification, material, or tooth type. 

However, the hypothesis that all parameters would be non-

influential was only partially supported, since plaque index 

emerged as a significant predictor of failure (p < 0.01). Advances 

in adhesive protocols and reinforced ceramics have shifted 

restorative strategies toward more conservative options for ETT, 

such as endocrowns, onlays, and overlays, which preserve more 

tooth structure than traditional post–core crowns [27]. Preserving 

residual tooth structure is critical for biomechanical integrity and 

reduces fracture risk [23,28], so we specifically investigated 

whether classification by remaining tooth walls correlated with 

clinical outcomes. Despite limited failures and consequently 

modest statistical power, binary logistic regression revealed no 

significant effect of restoration class on failure. This aligns with 

Belleflamme et al and Taha et al. who also found no link between 

tooth-remnant thickness and clinical performance when proper 

preparation and isolation protocols are followed [23,29]. In 

contrast, some in vitro studies report increased fracture strength 

with greater occlusal thickness, suggesting that the relationship 

between residual structure and longevity remains unresolved and 

warrants further research with larger cohorts and longer follow-up 

(30-32). Our success rate mirrors those of previous clinical 

investigations [21,23,27]. Belleflamme et al. reported an 89.9 % 

success rate after 10 years of clinical service and Su-Ning Hu et al. 

observed a 92 % success over 1–3 years [23,27]. The favorable 

short-term outcomes likely reflect the monoblock design of 

endocrowns, which reduces interfaces and stress concentrations 
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compared with multi-component post–core systems [1,8]. 

Debonding was the most common failure mode, accounting for 40 

% of failures, consistent with Govare et al. (2). Endocrown 

retention depends on macro mechanical engagement in the pulp 

chamber and adhesive bonding at cavity margins. [16]. 

Overextending preparation can compromise marginal adaptation 

[33], yet studies show no fatigue resistance difference between 2 

mm and 4 mm pulp-chamber depths [34]. Fortunately, debonded 

restorations can typically be re-cemented, making this failure non-

catastrophic [2,35]. When restorations were grouped into 

lithiumdisilicate-based and leucite-based ceramics, material type 

did not significantly influence failure rates. This agrees with 

Hasanzade et al. [36] and Rigolin et al. [37], who reported similar 

marginal adaptation and survival for both materials. Although 

Belleflamme et al. noted a lower fracture rate for pressed lithium 

disilicate compared with leucite ceramics [23], our use of 

CAD/CAM ceramics may account for equivalent performance. 

Lithium disilicate remains the preferred material for its reliable 

bond to resin cements and long-term stability [38]. Emerging 

materials such as polyetherketoneketone (PEKK) also show 

promise; preliminary studies suggest PEKK endocrowns offer 

superior performance due to their mechanical properties and 

favorable stress distribution [40], but clinical validation is needed. 

Tooth type -molar versus premolar- also had no significant effect 

on failure rates in our study, although evidence in the literature is 

mixed. Several investigations favor molar endocrowns, citing 

premolars’ higher lever arm forces and non-axial loading as risk 

factors [2,35,41], while Otto et al. and Thomas et al. found no 

difference [42,43]. Given that fewer premolars meet stringent 

endocrown indications, future studies should specifically address 

premolar restorations and their unique biomechanical challenges. 

Occlusal risk factors including temporomandibular disorders, 

bruxism, and facet wear showed no significant associations with 

failure, likely due to uneven distribution and the limited event rate. 

Larger, more balanced cohorts are required to clarify these 

relationships. The finding that plaque index is a strong predictor of 

endocrown failure underscores the critical role of oral hygiene. 

Each one-unit increase in plaque index multiplied the odds of 

failure by 36, possibly because increased microbial load at the 

dentin cement interface promotes acid production that undermines 

adhesion and leads to deboning. All debonded restorations in this 

study occurred in patients with a plaque index score of 1. 

Accordingly, clinicians should emphasize rigorous plaque control 

and schedule closer follow-up for patients with elevated plaque 

scores. Future research should investigate whether enhanced 

hygiene protocols can reduce failure rates. This study’s 

retrospective, single-center design introduces inherent biases—

selection bias from including only documented follow-up cases, 

information bias from reliance on clinical records, heterogeneity in 

follow-up duration, and limited external validity due to the small 

number of failures. Examiner calibration, strict inclusion criteria, 

standardized FDI outcome measures, and multivariable regression 

helped mitigate these concerns, but residual confounding may 

persist. Additionally, the single follow-up per restoration precluded 

time-to-event analysis; prospective studies with scheduled serial 

assessments and Kaplan Meier analysis are recommended to 

validate and extend these findings. 

Conclusion 

CAD/CAM ceramic endocrowns are a reliable and conservative 

approach for restoring endodontically treated molars and 

premolars, including cases with extensive coronal tissue loss (Class 

III). A higher plaque index was significantly associated with 

restoration failure, highlighting the importance of maintaining 

optimal oral hygiene to reduce the risk of failure. 
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