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Abstract:  

Aim: to evaluate the clinical performance of an alkasite restorative material 

(Cention N) compared to amalgam fillings.  

Materials and Methods: Thirty Patients having two similar moderate class I 

carious cavities of posterior teeth on different sides of the same arch and with the 

same order were selected. A split-mouth design was adopted. Restorations were 

handled, finished, and polished according to manufacturer instructions. The 

restorations were evaluated following the revised FDI (International Dental 

Federation) criteria. The restorations were evaluated regarding retention/fracture 

of the restoration, marginal integrity, postoperative sensitivity, and patient view. 

The patients were recalled for evaluation at baseline (one week from the last 

restoration), after six months, after one year, after two years, and after three years. 

Statistical analysis was performed. Results: For marginal integrity and 

retention/fracture resistance of the restoration, there was no statistically 

significant difference between the two groups in all recalls or even in the same 

group over time (P-value = 1, Effect size = 0). Post-operative sensitivity and 

patient view results revealed a statistically significant difference between the two 

groups (P-value <0.001). In all recalls both restorations were clinically 

acceptable. Conclusion:  Cention N is an acceptable alternative to amalgam in 

class I cavities of posterior teeth. 
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Introduction: 

Dental amalgam has been used as a posterior restoration for more than 150 years and is still used 

due to its durability, technique simplicity, and low cost 1-3. Although its safety in patients has been 

proven in many studies 4-9, fear of mercury toxicity and the increased demand for an aesthetic 

restoration led to the decreased use of amalgam 10-12. The global phase-down of amalgam decision 

taken by the Minamata Convention on Mercury will restrict the use of amalgam in the future.  

 The need for a restorative material that provides durability, technique simplicity, and low cost to 

replace dental amalgam restorations was challenging to the restorative materials manufacturers. 

Manufacturers have introduced many alternatives in recent years like Giomer, Alkasites, 

Amalgomer, and Zirconomer. One of these alternatives is Cention N, a new alkasite, tooth-

coloured filling material intended for restoring deciduous and permanent teeth in class I, II, and V 

cavities. It releases fluoride, calcium, and hydroxyl ions.  It can be used with or without adhesive. 

It is self-curing with optional additional light curing and is available in shade A2. From the previous 

review 13, 14 it was postulated that it would be of interest to carry out longitudinal studies to evaluate 

the clinical performance of this material compared to Amalgam fillings.  

Null hypothesis: there will be no differences between Amalgam and Cention N fillings 

regarding retention/fracture of the restoration, marginal integrity of restoration, postoperative 

sensitivity, and patient view. 

Materials and Methods: 

Study design: A randomized controlled clinical trial which is the gold standard in comparing new 

materials 15-17,  was carried out to evaluate certain criteria of Cention N (Ivoclar Vivadent, Schaan, 

Liechtenstein) and Amalgam (SDI, Southern Dental Industries Ltd, Australia). A split-mouth 

design was adopted. The study followed good clinical practice principles of the International 

Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use (ICH) 

18. Study population: This project has been reviewed and approved by the Ethical Committee of Al 

Azhar University, Faculty of Dental Medicine, Cairo, Boys (code 950/6167).  Patient education 

and consent form: The selected patients have been educated about the nature of the study and 

signed a consent form denoting his/her approval to be enrolled in the study. Inclusion criteria: 

Patients selected having two moderate classes I carious cavities of similar size of posterior teeth; 
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having functional occlusion and free from symptoms of pulpitis and/or apical periodontitis. 

Patients were selected from the age group of 30 to 40 years old19. Exclusion criteria: parafunctional 

habits, serious illness, disability, poor oral hygiene, non-vital, fractured, mobile, or visibly cracked 

teeth20-22. Sample size determination:  N = (Zα/2)2 s2 /d2 (where N sample size, Zα/2 normal 

deviate for two-tailed alternative hypothesis and it is 1.96 for 1% level of significance, s is standard 

deviation while d is the difference between means and they were considered 5  and 2 respectively 

depending on a previous study23. N = (1.96)2 (5)2 / 22 = 24. And we assumed a 20% dropout, so 

the corrected sample size = 24 / (1- 0.2) = 30. Randomization of teeth: Randomization has been 

done using the sealed envelope method to determine which side to prepare first. Cavity preparation 

of the selected tooth: A retentive cavity was prepared in the tooth of the selected side using No. 245 

carbide bur (SS White, USA). 

 Randomization of restoration: Randomization has been done again in the same way to determine 

which material to use in the restoration of the prepared cavity. Thus both the operator and patient 

were blind in the selection of the first tooth to be restored and the type of restoration used. 

Application of the restoration: The restorations were prepared and applied according to the 

manufacturer's instructions. Both types of restorations were placed under cotton roll isolation. For 

Cention N; the recommended liquid/powder ratio advised by the manufacturer (1:4.6) was mixed 

using a plastic spatula till we gained a homogenous mix that was packed into the prepared cavity 

within 2-3 minutes, then light-cured using LED blue light (X-Cure; woodpecker) in the wavelength 

range of approximately 400-500 nm for 20 seconds. The restoration was then finished and polished 

using tungsten carbide finishing burs and flexible finishing discs (Polishing Disc 10mm 900,100 / 

100, Meisinger, Ivoclar). For amalgam restorations; a spill 2 regular set capsule was triturated for 

8 seconds using amalgamator (Hangzhou Zhongrun Medical Instrument). Finishing and polishing 

of amalgam restorations were done after 24 hours from restoration placement. The other tooth was 

prepared and restored with the other restorative material in another appointment in the same week. 

Evaluation of restorations: Evaluation of the restorations was done following the revised FDI 

(International Dental Federation) criteria24 for evaluation of direct restorations. The restorations 

were evaluated regarding retention/fracture of the restoration, marginal integrity of restoration, 

postoperative sensitivity, and patient view. The patients were recalled for evaluation of the 

restorations at baseline (one week from the last restoration), after six months, after one year, after 

two years, and after three years. Restoration Fracture/retention evaluated using visual examination 
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and short air drying. Marginal integrity evaluated using visual examination, short air drying, and 

regular sharp dental examination explorers with hand and finger endodontic spreaders to overcome 

the unavailability of the 250 µ probes suggested by FDI evaluation criteria authors. Postoperative 

hypersensitivity evaluated using the cold test. Patient's view evaluated by directly asking the 

patient about his opinion on the restoration. Statistical analysis: Categorical data were presented 

as frequencies and percentages. Wilcoxon signed-rank test was used to compare clinical evaluation 

scores in the two groups. Friedman’s test was used to study the changes by time within each group. 

The significance level was set at P ≤ 0.05. Statistical analysis was performed with IBM SPSS 

Statistics for Windows, Version 23.0. Armonk, NY: IBM Corp. 

 

Flowchart (1): procedures  

 

 

 

 

 

 

                                                                              

 

 

 

 

 

 

Results: 

30 patients (30-40 yrs.) with two similar-sized moderate simple class I cavities on 
different sides of same jaw (Split mouth design) 

Patient education and signing the consent form 

Cavity preparation of the selected tooth 

(Retentive cavity) 

Randomization of restoration 

 (Determination of the type of restoration for the prepared tooth) 

Application of the restoration 

Cavity preparation and restoration of the other tooth 

Evaluation of restorations  

(Done following the revised FDI criteria) 

Statistical analysis 
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I. Marginal adaptation 

There was no statistically significant difference between the two groups (P-value = 1, Effect 

size = 0) after one week (baseline), six months, and one year. After two years, there was no 

statistically significant difference between the two groups (P-value = 1, Effect size = 0) and 

one case dropped out. After three years, although one case of the amalgam group failed (score 

5), there was no statistically significant difference between the two groups (P-value = 0.317, 

Effect size = 0.371). 

 

II. Retention/Fracture of the restoration 

In all evaluation periods, there was no statistically significant difference between the two groups 

(P-value = 1, Effect size = 0). All cases in the two groups showed (Score 1) except one case 

dropped out after two years, and one amalgam restoration of one case failed (score not applicable) 

after three years.  

 

III. Postoperative sensitivity 

In all evaluation periods, there was a statistically significant difference between the two groups (P-

value <0.001). Amalgam showed a lower prevalence of (Score 1) and a higher prevalence of (Score 

2) and (Score 3) than Cention N. One case dropped out and one amalgam restoration failed (score 

not applicable) 

IV. Patient View 

In all evaluation periods, there was a statistically significant difference between the two groups (P-

value <0.001). Amalgam showed a lower prevalence of (Score 1) and a higher prevalence of (Score 

2) and (Score 3) than Cention N. One case dropped out. 

 

Bar chart 1: representing marginal adaptation scores in the two groups 
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Bar chart 2: representing restoration fracture and retention scores in the two groups 

 

 

 

 

 

 

 

Bar chart 3:  representing postoperative sensitivity scores in the two groups 
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Bar chart 4: representing patient view scores in the two groups 

 

 

 

Figure 1: Photographs for an amalgam restoration case 
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Figure 2: Photographs of a Cention N restoration case: 
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Discussion: 

Being introduced as an amalgam alternative, it is logical to compare Cention N to amalgam as it 

is considered the gold standard restoration regarding durability in stress-bearing areas of posterior 

teeth25-27. Also, Cention N was used without adhesive which is more convenient for comparison 
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with amalgam. A split-mouth design was used in the current study as it eliminates much of 

variability among patients involved in the study for better standardization28. Patients were selected 

having two moderate classes I carious cavities of similar size of posterior teeth (depth not more 

than 3mm from cavosurface margin, width not more than 2/3 intercuspal distance) to avoid deep 

cavities that may necessitate the application of base material that may modify the response of 

restoration. A significant increase in the use of FDI criteria, compared to the modified USPHS 

criteria, has been observed since 2010, thereafter reaching 50% of the published studies in 201629. 

The results showed clinically accepted marginal integrity, retention, and resistance to fracture of 

both types of restorations at all recalls in almost all patients. At the two years recall one patient did 

not attend for evaluation. At the three years recall one amalgam restoration failed (case represented 

with recurrent caries around the amalgam restoration). The restoration was replaced and reported.  

The improved marginal integrity of Cention N could be attributed to the Isofiller component in its 

composition. Isofiller (shrinkage stress reliever) reduces polymerization shrinkage. This leads to 

lower volumetric shrinkage, improved marginal integrity, and reduced shrinkage stress force over 

the restoration surface ensuring a tight marginal seal, whereas the organic/inorganic ratio is 

responsible for the low volumetric shrinkage. Also, Cention N monomer contains PEG-400 DMA 

(Polyethylene glycol 400 dimethacrylate). It is a liquid monomer that enhances the flowability of 

Cention N. Its hydrophilic character also promotes Cention N’s ability to wet tooth substrate 

(enamel and dentin) and adapt to the smear layer, reducing the gap between the tooth and the 

restoration which provides a good marginal seal. The results of the current study agreed with 

Minocha et al. (2021)30, and Firouzmandi M et al. (2021)31. 

Improved Retention and resistance to fracture of Cention N may be attributed to that it consists of 

four different dimethacrylate (UDMA Urethane dimethacrylate, DCP Tricyclodecan-dimethanol 

dimethacrylate, an aromatic aliphatic-UDMA Tetramethyl-xylylen-diurethane dimethacrylate, and 

PEG-400 DMA Polyethylene glycol 400 dimethacrylate) which represent 21.6% wt. of the final 

mixed material. A combination of dimethacrylate interconnects (cross-links) during 

polymerization results in high compressive and flexural strengths and good long-term stability32. 

These results agreed with Kaur M et al. (2018)33 who concluded that Cention N restorations have 

good mechanical properties. Some cases showed a degree of postoperative sensitivity in both 

restorations but all were within the clinically acceptable range. The decreased postoperative 
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sensitivity of Cention N restorations may be attributed to the presence of isofiller which acts as a 

stress shrinkage reliever with a low modulus of elasticity, decreased conductivity of the Non-

metallic Cention N restoration, and long-term release of acid-neutralizing ions (fluoride, and 

calcium). This was in agreement with Dedania M et al. (2018)34. 

Generally speaking, patient satisfaction improved in successive recalls. However, patients' views 

about Cention N were generally better than amalgam. For Cention N, the main cause of incomplete 

satisfaction for most of the patients was its bad taste but it was tolerable by most of them. For 

amalgam, the main causes of incomplete satisfaction for most of the patients were its anaesthetic 

colour and the high thermal conductivity. These results agreed with Abdel Fattah R et al. (2022)35. 

Since our results revealed that there was no statistically significant difference between the two 

groups regarding marginal adaptation and restoration retention/fracture, and there is a statistically 

significant difference between the two groups regarding postoperative sensitivity and patient view, 

so the null hypothesis is partially accepted. 

 Conclusions: 

Under the conditions of the present study, the following conclusions could be derived: 

1. Cention N and amalgam restorations showed clinically acceptable marginal integrity, 

retention, and resistance to fracture. 

2. Regarding postoperative sensitivity and patient view, there were statistically significant 

differences between Cention N and amalgam restorations with preference to Cention N. 
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