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Abstract 

Aim: This randomized clinical trial aimed to compare the clinical performance of digital and conventional 

techniques in restoring Ellis Class II traumatized central incisors in children. The study specifically evaluated 

Mini Veneers, Composite restorations, and Fragment restorations over a 12-month period. 

Subjects and methods: A total of 60 pediatric patients were divided into three equal groups, each receiving one 

of the restorative techniques. Clinical parameters, including failure rates, color stability, adaptation, marginal 

discoloration, surface roughness, and biocompatibility, were assessed using Modified USPHS criteria at baseline 

and at 3, 6, 9, and 12 months. 

Results: Mini Veneers showed superior performance, maintaining 100% success in color stability, marginal 

adaptation, and clinical success. Composites declined significantly, with clinical success at 85% failure by 6 

months, while fragment restorations had the poorest outcomes at clinical success rate at 82%, in addition to 

notable roughness, and discoloration. Differences were statistically significant (p < 0.05), highlighting Mini 

Veneers' aesthetic and functional advantages. 

Conclusion: Mini Veneers outperformed Composite and Fragment restorations in restoring Ellis Class II 

traumatized central incisors in children, demonstrating excellent durability, aesthetic stability, and 

biocompatibility over 12 months. 

 

Keywords: Dental trauma, Ellis class II, mini veneers, fragment restoration, composite restoration, failure, color 

stability, marginal adaptation. 

 

Introduction 

    Dental trauma (DT) frequently affects 

children and adolescents, with the upper 

incisors being the most commonly injured 

teeth. Enamel and dentin fractures are the most 

prevalent types of trauma in these age groups 

(Azami-Aghdash et al., 2015). Managing DT of 

the incisors and their supporting tissues 

presents a significant challenge and necessitates 

prompt assessment and treatment due to 

physical and psychological factors (Day et al., 

2020). This is particularly crucial for young 

permanent teeth due to their ongoing 

development, as prompt and effective 

management can help prevent unwanted 

complications. Anterior tooth fractures can 

significantly impact a patient’s appearance, 

making it essential to fully understand their 

aesthetic goals for successful treatment. The 
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initial treatment plan should prioritize the most 

conservative approach that meets the objectives 

of both the patient and the dentist (Raut and 

Fulzele, 2024). 

    A Class II fracture is often a challenging 

case, presenting a dilemma between opting for 

conventional restoration or more extensive 

treatments like root canal therapy. Additionally, 

individuals with dental trauma tend to 

experience a higher incidence of dental caries 

compared to those without such trauma (Soares 

et al., 2017). It has been demonstrated that 

unfavorable fracture patterns, when restored, 

often show reduced resistance to labial forces 

similar to those from trauma. However, these 

restored fractures may exhibit greater resistance 

to horizontal traction forces encountered during 

activities like cutting or tearing food 

(Murchison et al., 1999). 

    Different treatment approaches are used for 

Ellis Class II fractures, with conventional 

restorations, reattachment of fractured 

segments, and full veneer crowns being among 

the most common options (Jose et al., 2020). 

Patients with Ellis Class II fractures may 

present with sensitivity from exposed dentinal 

tubules, making it essential for dentists to 

possess comprehensive knowledge and 

practical experience to provide effective 

treatment (Jose et al., 2020). 

    Treatment for dental trauma is sometimes 

neglected, which can lead to pain, challenges 

with speaking and chewing, and a considerable 

decline in the patient`s self esteem (Berlin-

Broner et al., 2023). The aesthetics of the 

anterior teeth are crucial to human appearance 

and can be influenced by various factors, 

including the presence of fillings, tooth color, 

position, alignment, shape, and number 

(Bjelopavlovic et al., 2021). 

    Since the maxillary incisors are the most 

frequently injured teeth due to their prominent 

position, there is often a strong demand for 

restorations that are functional, aesthetically 

pleasing, and efficient in terms of time (Tinoco 

et al., 2020). According to the latest guidelines 

from the International Association of Dental 

Traumatology, crown fractures that affect only 

the enamel and dentine can be managed using a 

direct composite restoration or reattaching the 

fractured fragment with adhesive techniques 

(Bourguignon et al., 2020). When the fractured 

piece is intact, reattaching it is frequently 

favored in dental practice. This approach allows 

for the restoration of the tooth's original 

anatomy and color, and it functions quickly and 

efficiently (Choudhary et al., 2015, 

Sarapultseva and Sarapultsev, 2019). 

Unfortunately, there is limited clinical research 

on the long-term success of reattached 

fragments, and findings from laboratory studies 

may not always be directly applicable to real-

world clinical situations (Haupt et al., 2023). 

Additionally, data on the durability of direct 

composite restorations in fractured anterior 

teeth are limited to only a few clinical studies. 

(Hoeppner et al., 2022, Dietschi et al., 2019).  

    In addition to the previously discussed 

restorative methods, small partial glass 

restorations have been rising in popularity in 

recent years, including partial laminate veneers 

(PLVs), sectional veneers, and ceramic 

fragments (Ojeda et al., 2023, Ojeda et al., 

2024). Partial laminate veneers (PLVs) are thin, 

shape-free glass-matrix ceramic fragments 

designed to repair small defects in anterior 

teeth. Unlike conventional laminate veneers, 

PLVs do not require tooth preparation or only 

require minimal preparation, thereby 

preserving the maximum amount of enamel 

structure (Ojeda et al., 2023). Thus, retention 

relies completely on adhesion, which is 

primarily achieved by bonding to the 

conditioned glassy surface (Gresnigt et al., 

2021). Despite their rising popularity, there is 

only a limited amount of literature on partial 

laminate veneers (PLVs), predominantly 

consisting of a few in vitro studies (Blunck et 

al., 2020, Gresnigt et al., 2021).  and case 

reports (Duran Ojeda et al., 2024, Rathee et 

al., 2023), without any current clinical 

information. 

    Given these data limitations, we conducted 

this clinical trial. This was especially relevant 

as current dental trends emphasized preserving 

as much healthy tooth structure as possible (Yu 

et al., 2019). Patients in all groups received a 

minimally invasive restoration that offered high 

aesthetic benefits and long-term success for 

their fractured incisors. This randomized 

clinical trial aims to assess the survival and 

success rates of three different types of 

conservative restorations applied to Ellis Class 

II traumatized central incisors by clinical 

evaluation of the patients. 

 

Subjects and Methods 

Sample size 

    In this study, the probability of achieving a 

color match (clinical success) in Group 1 was 
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found to be 0.98. Given that the estimated 

probability for Group 2 is 0.6, the required 

number of participants is 17 per group, 

assuming a power of 0.8. To account for a 15% 

dropout rate during follow-up, the sample size 

was adjusted to 20 participants per group. The 

sample size calculation was performed using a 

chi-squared test in the P.S. Power 3.1.6 software 

(version 3.1.2) from Vanderbilt University, 

Nashville, Tennessee. As a result, the total 

sample size consisted of 60 teeth. 

Study setting 

    The trial was reported adhering to the 

guidelines set by CONSORT. The study was a 

randomized clinical trial where 3 arm parallel 

groups with a 1:1:1 allocation ratio were 

compared. The child participants, the legal 

guardian of each participating child, and the 

statistician were blinded. This study was 

conducted from December 2023 to December 

2024 at MSA University’s Faculty of Dentistry 

pediatric clinic. The MSA University Faculty of 

Dentistry's Ethics Committee approved the 

study protocol, which was assigned approval 

number NCT06299150. Before each treatment 

session, informed consent forms were signed by 

the patient’s parents or guardians, and the 

participants were fully informed about the 

details of the study and any potential risks. 

60 Ellis Class II recently traumatized central 

incisors were included in the study. The 

participants were between 8 and 18 years old. 

Inclusion criteria: Eligible patients without 

systemic disorders, with no active caries or 

periodontal diseases, and available to be 

clinically reviewed for up to 1 year were 

included in the study. 

Exclusion criteria: 

- All Ellis Classification traumatized central 

incisors except for Ellis Class II  

- Patients with uncontrolled active tooth decay 

or periodontal disease (i.e. 4+ mm probing 

depth and bleeding on probing).  

-  Poor oral hygiene and motivation.  

- Patients with parafunctional habits (e.g., 

bruxism, biting on hard objects). 

- Patients with debilitating illnesses or 

complicated medical conditions. 

 

Patient Allocation and Randomization: 

    Patients were randomly assigned into three 

groups (n=20) using computer-generated 

randomization.  

Three treatment groups were restored as 

follows: 

Group I: Direct resin composite restoration 

(3M™ Filtek™,ESPE, st.Paul ,USA) 

Group II: reattachment of broken fragments  

Group III: Indirect CAD/CAM mini veneer  

Outcome Measures:  

1. Primary outcome:  

Clinical success/ survival [Time Frame: 12 

months] was evaluated using (a modified 

version of the United States Public Health 

Service (USPHS) criteria). To facilitate 

statistical analysis, USPHS scores were 

converted to numeric values. This scoring 

modification aligns with methods adopted in 

recent clinical studies (Ojeda et al., 2023) 

• Each parameter was assessed using visual and 

tactile observations (probe and mirror). 

• At the checkup visits (3, 6, 9, 12 months) 

standardized photographs and the restorations 

were clinically evaluated by an independent and 

calibrated clinician. 

• The need for replacement and partial fractures 

(chippings) were defined as failures  

2. Secondary outcomes: [Time Frame: 12 

months].  

• Colour change: using Trios 3 scanner via scan 

compare (yes or no binary)  

 

Clinical procedures  

    The three treatment procedures required 

minimal or no preparation. However, before the 

beginning of the treatment, a 2% lidocaine with 

1:100,000 epinephrine combination was used to 

provide local anesthesia to facilitate the 

application of a rubber dam for proper isolation 

the treated tooth. 

  

Group I: Direct resin composite restoration 

    A silicone impression was taken for each 

fractured incisor with a polymer material   to 

develop a diagnostic wax-up. A palatal silicone 

index was created from a canine-to-canine 

extension on the diagnostic wax-up. It was 

modified with a scalpel to remove buccal 

portions and provide a passive fit during 

restoration. The tooth surface was thoroughly 

cleaned. A wider bevel was created to hide the 

fracture line. All sharp edges were smoothed 

and rounded. Buccal and lingual enamel 

surfaces were etched with 37 % phosphoric acid  

for 15 seconds. A bonding agent was applied to 

the tooth structure with an ethanol-based total-

etch adhesive system  and was cured with 

visible light for 10 sec. (Mat Zainal and 

Abdullah, 2021) A standard VITA Shade Guide 
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was used for color matching. The palatal shell 

was initially formed using an A3 enamel shade 

followed by layering of an A2 body for the 

cervical part and an A2 enamel shade  for the 

incisor edge area. Final finishing and polishing 

were done with a series of abrasive disks (Shofu 

Super Snap Mini Kit, Kyoto, Japan).  

 

Group II: fragment reattachment 

    Tooth fragments were rehydrated before 

repositioning by storing them in distilled water 

for 30 min (Garcia et al., 2018). The remaining 

tooth structure and the tooth fragment were acid 

etched using 37% orthophosphoric acid for 15 

sec. A bonding agent was applied to the tooth 

structure with an ethanol-based total-etch 

adhesive system and was cured with visible 

light for 10 sec. The adhesive system was then 

applied to the etched surface and was light-

cured for 10 sec. The fractured segment was 

then accurately placed on the tooth, paying 

special attention to the fit between the 

segments. When the original position had been 

re-established, the flowable composite resin   

was applied to both parts of the fracture 

surfaces, and the fragments were reattached to 

their places. The overflowing resin composite 

was removed and cured with visible light for 20 

sec from the labial and palatal surfaces. A 1-

mm-deep chamfer was prepared along the 

fracture line on the buccal surface with a round 

bur. After surface etching and bonding, a layer 

of micro-hybrid composite (Filtek Z250™ 3M 

ESPE) was applied to the chamfer surface and 

subjected to visible light curing for 40 seconds 

per increment. The restored surface was 

finished and polished. A final evaluation for 

occlusion and esthetics was done.  

Group III: Indirect CAD/CAM mini veneer 

    The fractured anterior tooth, class II, was 

assessed for vitality, and pre-apical radiographs 

were taken for each patient. After diagnosis and 

assessment, tooth preparation was performed 

using minimal invasive tooth reduction 

following the fracture pattern defect-oriented 

tooth preparation with a 0.5mm chamfer finish 

line along the defected area to receive bonded 

glass ceramic mini veneers, specifically Ivoclar 

Vivadent Pressable System E-Max  (IPS e.max 

CAD) [EX (Ivoclar Vivadent, Schaan, 

Liechtenstein)]. The tooth preparation was 

carried out using a tapered diamond stone 

(Komet Tapered with Round Diamond Stone) 

with a rounded end, and the preparation was 

finished using a finishing stone to ensure there 

were no sharp angles in the preparation. The 

Trios 3 intraoral scanner was utilized to scan the 

tooth preparation, and the final STL file scans 

were sent to the 3Shape dental system CAD 

software for the design of the ceramic mini 

veneers. Shade selection was determined using 

shade measurements in the scanner for both 

adjacent teeth and the tooth preparation stump 

to be sent to the lab. 

    One week after the first patient visit, we 

received the mini veneer from the lab to check 

the fitting and shade. After verifying the fit, the 

mini veneers were treated with hydrofluoric 

acid (5%) (Vita Ceramic Etch, Vita 

Zahnfabrick, Bad Sackingen, and Germany) for 

20 seconds to etch the ceramic for micro tags 

bonding, followed by rinsing with water and 

drying. A silane coupling agent (Bisco-Silane, 

Schaumburg, I1, USA) was then applied to the 

fitting surface for 1 minute, dried with air, and 

a layer of bonding agent (All Bond Universal, 

Etchant, Uni-Etch, BISCO Schaumburg, I1, 

USA) was applied to the fitting surface for 

wetting without curing. The tooth surface was 

treated using the total-etch technique as 

follows: the prepared surface was isolated using 

a rubber dam, cleaned, and polished with a 

polishing brush, etched with 30% phosphoric 

acid for 15 seconds, and a thin layer of bonding 

agent was applied and distributed with a clean 

polishing brush without curing. The mini 

veneers were loaded with translucent light-

curing resin cement and gently applied to the 

tooth preparation. Any excess cement was 

removed with a brush, followed by complete 

curing using a light-curing device (The 3M 

ESPE LED curing light with a wavelength 

range of 450-470nm) was used for one minute, 

starting from the palatal surface and then 

moving to the labial and incisal edge. After 

curing, any excess cement was removed using a 

scalpel, and the patient was allowed to rest for 

15 minutes. Intraoral scanning was then 

performed after cementation to track the shade 

of the tooth during recall visits every three 

months. 

Postoperative instructions and follow-up 

assessments 

    Postoperative intraoral radiographs and 

instructions regarding preventing loading of the 

anterior teeth were given to each patient. All 

patients were scheduled for recall visits 3,6,9 

and 12 months later. At each follow up visit, the 
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following clinical outcomes were measured: 

restoration clinical success, color changes, 

marginal adaptation and discoloration, surface 

roughness, wear of antagonists, postoperative 

sensitivity and caries. 

 

Statistical analysis 

    Statistical analysis was performed using 

SPSS 20®, Graph Pad Prism®, and Microsoft 

Excel 2016. All quantitative data were 

presented as mean and standard deviation, 

while qualitative data were presented as 

frequency (N) and percentage (%). The 

quantitative data (age) was explored using the 

Shapiro-Wilk test and Kolmogorov-Smirnov 

test for normality which revealed that it 

originated from normal distribution; 

accordingly, a comparison between groups was 

performed using an Independent t-test. In 

qualitative data, all comparisons were 

performed using the Chi-square test and 

Fischer’s exact test.  

Results 

    Figure 1 presents clinical photographs 

illustrating the treatment outcomes for Ellis 

Class II traumatized central incisors. Images 

(A) and (B) show the teeth before and after 

conventional composite restoration, 

respectively. Images (C) and (D) depict the pre- 

and post-operative views of cases treated with 

mini veneers. Lastly, images (E) and (F) 

illustrate the condition of the teeth before and 

after fragment reattachment. 

Clinical Success 

    The clinical success rates data across the 

three treatment groups over the 12-month 

period are presented in Table (1), and a 

comparison between groups demonstrated an 

insignificant difference (p=0.06). Mini Veneer: 

Showed the most stable of all three treatments 

with 100% clinical success rate throughout the 

study, Composite: Showed 100% success rate 

till 6 months, then rate was decreased to 85%. 

Fragment: At 3 months follow up, the success 

rate was 85% which was further slightly 

reduced to about 82% at 6 months. 

 

Color changes 

    The color change frequency and percentages 

of all groups are presented in figure 2. 

Comparison between different groups 

demonstrated that there was a significant 

difference between them (p=0.0001) as, 

• Mini Veneer Group: Showed remarkable 

stability throughout the 12 months and 

maintained consistent distribution: 65% B1 

shade and 35% A2 shade; no failures or 

color changes were recorded. 

• Composite Group: Showed the most color 

variations over time, started with primarily 

C1 (45%) and A3 (40%), gradually 

darkened to darker shades (D3 and A3.5), 

by 12 months: 64.7% D3 and 35.3% A3.5., 

there was a failure (15%) at 6 months. 

• Fragment Group: Started with diverse 

shade distribution, progressively converged 

to A3 shade, by 9 months and 12 months: 

100% A3, experienced some failures (15-

17.6%) in earlier months. 

 

Modified USPHS-criteria 

    Adaptation, color changes, marginal 

discoloration, and roughness of all groups are 

presented in Figure 3. 

   Adaptation: Mini-veneers maintained optimal 

adaptation (100%) up to 6 months, then slightly 

deteriorated (65% score 0 at 12 months). 

Composites and fragments progressively 

declined, with fragments showing the poorest 

results (only 50% score 0 by 12 months). 

    Color Stability: Mini-veneers consistently 

maintained ideal color matching throughout the 

study period (100% score 0), except a 

temporary decline at 9 months (score 3), then 

recovered at 12 months. Composites showed 

rapid deterioration, reaching the worst score by 

12 months (100% score 3), while fragments 

showed intermediate but variable results. 

    Marginal Discoloration: Mini-veneers 

preserved perfect margins throughout (100% 

score 0). Composites and fragments showed 

early and continuous deterioration, with 

fragments experiencing worst results (17.6% 

score 0, 64.8% score 1, 17.6% failure). 

    Surface Roughness: Mini-veneers 

maintained perfect smoothness throughout the 

year (100% score 0). Composites and fragments 

demonstrated increasing roughness and notable 
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failures from 3 months onwards, with 

fragments consistently showing poorest results. 

    Fracture pattern wear pattern, wear of 

antagonist, Caries, and post-operative 

sensitivity were presented in Figure 4. 

    Fracture Patterns: Mini-veneers remained 

fracture-free throughout the study. Fragment 

restorations showed a 15% fracture rate at 3 

months, while composite restorations had a 

15% fracture rate by 6 months. No new 

fractures occurred after 6 months. 

    Restoration Wear: Mini-veneers showed no 

wear throughout. Fragment restorations 

displayed wear (15%) from 3 months, and 

composite restorations showed wear (15%) at 6 

months. No further wear was observed after 6 

months. 

    Antagonist Wear: Mini-veneers caused no 

antagonist wear. Fragment restorations showed 

antagonist wear (15%) at 3 months, and 

composites had antagonist wear (15%) at 6 

months. No additional antagonist wear occurred 

after 6 months. 

    Caries and Post-operative Sensitivity: Mini-

veneers had no issues throughout. Fragment 

restorations showed issues (15%) at 3 months, 

with composites developing issues (15%) at 6 

months. No further problems were observed 

afterward. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Photos illustrating the treatment for Ellis Class II Traumatized Central Incisors, (A) Before 

composite restoration, (B) After composite restoration, (C) Before Emax mini veneers, (D) After Emax 

mini veneers, (E) Before fragment restoration, (F) After fragment restoration. 
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Table (1): Frequency and percentages of clinical success among groups  

 

Clinical Success Mini veneer Composite Fragment  p-value 

N % N % N % 

Baseline 20 100 20 100 20 100 0.06 

After 3months 2 100 20 100 17 85 

After 6 months 20 100 17 85 14 82 

After 9 months 20 100 20 100 14 82 

After 12 months 20 100 20 100 14 82 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Bar chart showing color change (VITA SHADE) TRIOS3 at baseline and after 3 months 

(a), 6 and 9 months (b), and 12 months (c). 
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Figure 3: Bar charts showing adaptation, color changes, marginal discoloration, and roughness of all 

groups. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Bar charts representing fracture and wear pattern, wear of antagonist and caries, and post-

operative sensitivity. 
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Discussion 

    Three techniques for restoring Ellis class II 

fractures in permanent central incisors of 

children were compared in the present clinical 

trial. The mini Veneers showed excellent 

stability, with a 100% success rate recorded 

throughout the 12-month follow-up. This result 

aligns with findings by Ojeda et al. (2023), who 

demonstrated that partial laminate veneers 

exhibit strong clinical performance and reliable 

long-term survival rates. The superior outcomes 

observed with mini veneers could be due to 

their structural strength, precise fit, and reliable 

adhesive bonding to enamel surfaces. 

    On the other hand, clinical success rates were 

observed to be reduced starting at the 6-month 

evaluation period of the composite restoration.  

These results correspond with the findings of 

previous studies indicating the moderate long-

term reliability of composite restorations. A 

clinical study by Demarco et al. (2015) 

highlighted early failure patterns, emphasizing 

that composite restorations may be more 

susceptible to marginal degradation and 

discoloration, negatively impacting their 

durability. 

    Similarly, the fragment Reattachment group 

showed a reduced clinical success rate but an 

earlier stage starting at 3 months. The success 

rate continued to be reduced to about 82% at the 

6-month evaluation which was a slightly lower 

rate than that found in the composite 

restoration. This observation is consistent with 

studies such as Macedo et al. (2008), which 

reported comparable failure rates for adhesive 

fragment reattachments, primarily attributed to 

adhesive bond limitations and stresses placed 

on the restoration interface. The results of the 

current study highlight the superiority of 

CAD/CAM mini veneers in clinical 

performance compared to composite 

restoration and fragment Reattachment. 

    The current findings partially align with 

those reported by Haupt et al. (2023), who 

observed that 50% of restorative failures in the 

reattachment group occurred within the first 

year post-treatment. However, for composite 

restorations 50% of failures were observed 

within 1.5 to 2 years, which differs from our 

results, where failures in the composite group 

were detected earlier—within the first 6 

months. This indicates a possibly lower short-

term survival rate in our composite group 

compared to their findings. 

    Moreover, Bissinger et al. (2021) reported a 

significantly higher restoration loss rate of 

approximately 40% for fragment 

reattachments. This supports our findings 

where the fragment group exhibited a 17.6% 

failure rate by 6 months, suggesting early 

vulnerability and a tendency toward reduced 

longevity compared to other restorative 

options. 

    The exceptional color stability of Mini 

Veneers, which retained a consistent shade 

distribution throughout the study, underscores 

their clear aesthetic benefits. The composite 

and fragment groups exhibited notable 

discoloration and darkening over time. The 

composite group transitioned from lighter 

shades (C1 and A3) at the start to darker shades 

(D3 and A3.5) by the 12-month mark, while the 

fragment group eventually shifted entirely to 

A3 shades.  

    On the other hand, the mini veneers showed 

no significant color change (p=0.0001) over the 

present study period. Recent research has 

examined the color stability of E-max veneers 

under several situations. E-max CAD veneers 

exhibited enhanced color stability relative to 

hybrid ceramics such as Vita Enamic following 

thermal cycling (El-Malah et al., 2019). Light-

cure and dual-cure amine-free resin cements 

exhibited significant color stability with E-max 

CAD veneers over an 8-month (ElKomy et al., 

2019) .   

    The results of the adaptation and marginal 

discoloration in this study were consistent with 

the color changes where the mini veneers 

showed a superior follow up results compared 

to the other treatment methods. The initial 

perfect adaptation noticed by the E-max CAD 

veneers was maintained throughout the study 

period. However, composite restoration and 

fragment Reattachment showed a decline in the 

marginal adaptation over the first 6 months 

period.  

    The differences found in the marginal 

adaptation between the three methods can be 

related to the material characteristics and to the 

manufacturing methods. The digitalized 

method of producing the mini veneers 

guarantees an accurate fit that promotes the 
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adaptation of the veneer to the tooth surface 

which enhances the resistance to marginal 

discoloration. Moreover, the ceramics used in 

the fabrication of the crowns provide enhanced 

durability that aids in resisting the 

environmental conditions that might lead to 

discoloration (Dederichs et al., 2021). 

    On the other hand, composites are more 

vulnerable to loss of marginal adaptation and to 

discoloration owing to the polymerization 

shrinkage and low wear resistance of the 

composites. Moreover, the fragment 

Reattachment treatment depends mainly on the 

nature and strength of the adhesive bonding of 

the fractured part. This potentially might lead to 

inferior adaptation and increased susceptibility 

to discoloration (Bissinger et al. 2021). 

    The surface roughness revealed consistent 

results for the mini veneers, which kept a 

smooth surface for over 12 months. On the 

other hand, composite and fragment 

restorations showed a continuing increase in 

surface roughness. Moreover, the wear pattern 

observed in the antagonists of the mini veneers 

was negligible as opposed to the progressive 

wear pattern found in the composite and 

fragments. The difference in the surface 

roughness and wear patterns between the mini 

veneers and other groups might be attributed to 

the difference in the material properties. The 

results are consistent with many studies 

showing that the E max lithium disilicate glass 

ceramic veneers show high polishability and 

smooth surfaces (Dederichs et al., 2021). This 

material is fabricated and finished using milling 

techniques, resulting in a homogenous surface 

with insignificant surface irregularities. On the 

other hand, several previous research has 

shown that composite restorations are liable to 

increased surface roughness owing to the 

material`s composition and the low efficiency 

in the finishing process that results in difficulty 

in achieving a smooth surface (Demarco et al. 

2015; Durán Ojeda et al. 2024) . 

    No fractures were recorded in the mini 

veneers in the current study over 12 months as 

opposed to a rate of 15% and 17.6 % in the 

Composite and fragment groups, respectively. 

These results are consistent with other studies 

showing that lithium disilicate glass ceramic 

has high flexural strength, enabling it to be used 

efficiently in the oral cavity to withstand 

functional forces (Lima et al., 2023; Shetty et 

al., 2023). Moreover, the biocompatibility 

results in the current study further supporting 

the advantageous use of the mini veneers to 

restore Ellis class II fractures. The lack of 

postoperative sensitivity and caries found with 

the use of the mini veneers is consistent with 

studies showing that the material properties and 

bonding techniques of lithium disilicate glass-

ceramic contribute to a biologically compatible 

type of treatment (Demarco et al., 2015; Durán 

Ojeda et al., 2024).  

Conclusion: 

     Mini Veneer emerged as the most stable and 

reliable treatment across all parameters, with no 

failures, color changes, fractures, or significant 

wear throughout the study. Composite and 

Fragment groups demonstrated notable 

deterioration in color stability, marginal 

discoloration, and surface roughness, with 

higher failure rates by 6 months.  
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