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INTRODUCTION 

Non-carious cervical lesion (NCCL), is defined as a loss of dental hard tissue 

leading to sensitivity.  They are a commonly encountered clinical conditions in dental 

practice1,2,3. Restoration of non-carious cervical lesions presents some inconvenience, 

mainly concerning the location of their margins, because the cervical margin is 

determined in cementum and/or dentine. This characteristic marks the cervical margin 

more susceptible to micro leakage, causing cavosurface stains and postoperative 

sensitivity and the incidence of secondary carious lesions.  

In cases when the patient experiences tooth hypersensitivity or if pulp vitality is 

affected or when plaque retention is promoted then direct restorative treatment of 

NCCLs may become necessary4. In these situations, methacrylate-based composites are 

considered the gold-standard for direct restorative procedures due to their better 

aesthetic as well as mechanical properties as compared to glass ionomer cements or 

hybrid ionomers 5. 

The ideal restorative material should be adhesive, tooth coloured and abrasion 

resistant. Especially for cervical restorations, the restorative materials should have a 

low modulus of elasticity so that it allows some flexibility under flexural forces during 

function. Some studies have reported the superior performance of resin composites 

while some others have reported that the best material for restoring NCCL is Resin 

Modified Glass Ionomer Cement (RMGIC). Some investigators have also reported the 

similar performance between the two materials. Poor colour stability of RMGIC has 

been reported by some of the investigators in their study 6. 

Self-cured glass ionomer cements have a widespread range of clinical 

applications in Non-carious cervical lesions. However, the conventional glass ionomers 
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are relatively unesthetic and have reduced mechanical properties than the composite 

resins. To overcome the shortcomings of Glass Ionomer Cement, resin-modified GIC 

has been developed. In these materials, the accumulation to light-curing resin 

components, and in some systems, additional self-curing resin components, have 

managed to a greater resistance to early moisture contact and desiccation, better 

mechanical properties, and equivalent fluoride release.7 

 More recently, composites have  been forced themselves as restorative 

substitutes to Glass ionomer cements for the restoration of Non-carious cervical lesion 

due to their better esthetic properties, better mechanical properties and better 

adhesiveness due to modern dentin adhesives.7 Shortcomings of composite restorations 

in cervical areas have been linked with stress generation on the tooth restoration 

interface, as a consequence of polymerization shrinkage, and tensile stress caused by 

load in oblique occlusal direction.  

To address the problem of debonding as a consequence of polymerization 

shrinkage, flowable composites were proposed as a restorative replacement, due to their 

low‑elasticity module. For restoration of NCCLs, especially the use of flowable 

composites seems to be rational, as their modulus of elasticity is substantially lower as 

compared to packable composites, which has been proposed to result in an increased 

absorption of polymerization shrinkage and flexural stress 8,9 

Newer materials are being introduced in the market to handle the requirements 

for restoring cervical lesions. 3-in-1 flowable composite (Constic) manufactured by 

DMG Germany is one such category which is 3-in-1 self-adhesive, radiopaque, light 

curable flowable composite that combines an etching gel, priming and bonding agent 

in one single product. It consist of Barium glass in a matrix based on Bisphenol A-
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glycidyl methacrylate (Bis-GMA) from dental resins along with pigments, additives 

and catalyst. Filler content is 65% of weight, 38% of volume. The available literature 

does not show any studies comparing 3-in-1 flowable composite with RMGIC.  

Therefore, the purpose of this study was to compare and evaluate the clinical 

performance of 3-in-1 flowable composite with a gold standard RMGIC, in Non-

Carious Cervical Lesions for a time period of 6 months using Modified United States 

Public Health Service criteria / Ryge’s criteria.
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AIM & OBJECTIVE 

The purpose of this study was  

1.  To evaluate the clinical performance of 3 in 1 flowable composite (Constic) 

and Resin Modified Glass Ionomer Cement (Ketac N100) in Non-Carious 

Cervical Lesion for a time period of 6 months. 

2. To compare the clinical performance of both 3 in1 flowable composite 

(Constic) and Resin Modified Glass Ionomer Cement (Ketac N100) among 

each other in Non-Carious Cervical Lesion for a time period of 6 months to 

determine which performs better. 
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REVIEW OF LITERATURE 

 Clinical performance of dentinal adhesives in 7 various materials and 

techniques combinations was evaluate by Heyman et al (1991)10. Three different 

bonding agent application techniques were used in this study: first, acid etching of 

enamel only, followed by dentin bonding agent application to enamel and dentin 

(regular one-coat technique); second, acid etching of enamel followed by two coats 

of dentin bonding agent to both enamel and dentin (regular two-coat technique); 

and  third, application of dentin bonding agent to dentin, acid etching of enamel 

and the reapplication of bonding agent to both enamel and dentin (bondetch- rebond 

technique). The restorative combinations evaluated were as follows: 1. Prisma-Fil 

(L.D. Caulk) composite with Prisma Universal Bond (L.D. Caulk) in a regular one 

coat; 2. Prisma Micro-Fine (L.D.Caulk) composite with Prisma Universal Bond in 

a regular one coat; 3. Silux (3M) composite with Scotchbond (3M) in a regular one 

coat; 4. Prisma-Fil composite with Prisma Universal Bond in regular two coats; 5. 

Prisma Micro-Fine composite with Prisma Universal Bond in regular two coats; 6. 

Prisma-Fil composite with Prisma Universal Bond in a bondetch-rebond two coats; 

and 7. Prisma Micro-Fine composite with Prisma Universal Bond in a bond-etch-

rebond two coats. No significant differences appeared among the various 

restorative combinations at the two-year interval regarding sensitivity, retention or 

USPHS criteria. However, other factors, all relating to tooth flexure including 

stressful occlusion, increased age of the patient, restorative materials and location 

of the tooth appear to support a tooth flexural theory of restoration retention. 
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  A review article was published by Levitch et al (1994)1 stating that the 

evidence for each of the aetiological factors such as erosion, abrasion and tooth 

flexure as they relate to the development of non-carious cervical lesions. He further 

discussed morphology, location, prevalence and distribution by age and sex of Non 

carious cervical lesion. The author concludes that non carious cervical lesions are 

caused by multifactorial aetiology. 

  Clinical performance of glass ionomer cement evaluated  by Barnes et 

al (1995)11 and reported that data which collected up to 12 months after placement 

of both compomer restorations and liners which was a part of an ongoing study 

evaluating the performance of those materials. Based on that data, the authors 

concluded that this new generation of light-activated glass-ionomer restoratives 

provided clinical results comparable to those recorded for composite resins at 12 

months.  

  Bond strength between dentin and three adhesive systems, was 

evaluated by Cardoso et al (1998)9 by means of micro tensile, shear and tensile 

tests. Extracted human molars were embedded in acrylic resin and had the dentin 

exposed on three of their smooth surfaces. The shear test was performed with a 

chisel. Tensile testing was made by pulling the resin cone via a metallic clamp. For 

micro-tensile testing, composite approximately 5 mm high was placed over the 

entire exposed dentin. Then, using a diamond disk perpendicular to the bonding 

interface, ‘sticks’ with 0.25 mm2 rectangular cross sectional area were obtained and 

subjected to tensile force. He concluded, comparison among tests showed that the 

micro tensile test had higher mean than the shear and tensile tests. Tukey tests 

demonstrated that the shear and tensile tests reached statistically similar means. 
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The coefficient of variation was lower for the micro-tensile group, compared with 

values found for the shear and tensile tests. 

  Clinical retention of three adhesive systems viz a one-bottle resin 

bonding agent (One-Step/Pertac Hybrid), three-step (EBS/Pertac Hybrid) and a 

resin modified glass ionomer cement (Fuji II LC) was evaluated by Dijken (1999)12 

in NCCL during a three year period. He concluded that, the 1-bottle adhesive 

showed more failures. The five lost EBS restorations were found to be in non-

sclerotic lesions, while the rest three lost Fuji II LC restorations were placed in 

sclerotic lesions. For the 1-Step material the loss of frequency for non-sclerotic 

versus sclerotic lesions was 31.8 and 65.2%, respectively. He also stated that slight 

roughening of sclerotic dentin surfaces with a diamond bur did not increase 

retention of the restorations. 

  Dentin bonding performance of eight adhesive systems was compared 

by Bouillaguet et al (2001)13 using a microtensile bond strength test. Two 

conventional adhesive systems (Scotchbond Multipurpose Plus, OptiBond FL), 

four one-step adhesive systems (Scotchbond 1, Asba S.A.C., Prime and Bond NT, 

Excite) and two self-etching adhesive materials (Clear Liner Bond 2 V and Prompt 

L-Pop) were evaluated. They concluded that Scotchbond Multipurpose Plus 

exhibited significantly higher bond strength values than all other materials. They 

also found that the fracture modes were mostly adhesive. 

  The clinical performance of RMGIC and a composite resin restorative 

material was evaluated by Ozgunaltay and Onen (2002)14 in non-carious class V 

lesions. 98 non-carious class V lesions were restored among 24 patients with either 

a RMGIC (Vitremer), or a composite resin restoration (Z100). The restorations 
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were clinically assessed after six, twelve, twenty-four and thirty-six months with 

the US Public Health Service criteria. At three years, 88 teeth in 21 patients were 

evaluated. Then restorations were assessed and scored clinically satisfactory for 

colour match, marginal discoloration, marginal adaptation and anatomical form. 

Restoration retention for both groups was more without statistically significant 

difference. However, Vitremer restorations showed a lesser incidence of Alfa 

scores for colour match and marginal discoloration than Z100 restorations  

  The resin bonding to cervical sclerotic dentine was reviewed by Tay and 

Pashley (2004)15. The purpose of this review was to examine what is already known 

about the structure of this type of dentine. Micro-tensile bond strengths towards the 

gingival, occlusal and deepest portions of the wedge-shaped lesions were 

expressively lower than similar areas artificially prepared in normal teeth. They 

concluded that, when resin bonds to sclerotic dentine are extended to include 

peripheral sound dentine, their bond strengths are probably high enough to permit 

retention of class V restorations by adhesion, without additional retention. 

  Five year clinical performance of a self-etching primer systems 

including selective enamel-etching with phosphoric acid and  1-bottle adhesive 

system  was evaluated by Kubo et al (2005)16. According to them, 100% retention 

rates were observed for both restorative groups. No caries was found in association 

with any restorations. Superficial and localized marginal discoloration was found 

around 18% of the restorations, and mainly at the dentinal margin. 

  Clinical retention of a new RMGIC based adhesive combined with a 

hybrid resin composite or a poly-acid modified resin composite was evaluated by 

Van Dijken et al (2005)17 in NCCL during a six year period. The restorations were 
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evaluated with slightly modified USPHS criteria every six months during a 6-year 

period. He concluded that, the RMGIC adhesive showed a superior clinical 

retention combined with the resin composite material, with 2% annual failure rate. 

  Three-year clinical performance of Class V restorations made of a 

polyacid-modified resin composite, Dyract were clinically evaluated by Demirci et 

al (2005)18 . Restorations were clinically evaluated at baseline, first, second, and 

third year recall visits, according to the modified Ryge criteria by two experienced, 

calibrated examiners. Retention rate after three years in Class V carious restorations 

was 92.4%, with only seven failed restorations. Colour change and marginal 

discoloration in restorations were found to be statistically significant at the end of 

third year, but none of the affected restorations required replacement. They 

established that Dyract showed good clinical success rate but significant colour 

change and marginal discoloration in carious Class V lesions. 

  5-year clinical performance of a 1-bottle adhesive and resin composite 

system with a resin-modified glass ionomer restorative was comparatively 

evaluated by Franco et al (2006)19 in non-carious cervical lesions. The restorations 

were assessed by two independent examiners, using the modified USPHS criteria 

at baseline and six, twelve, twenty-four and sixty months. They concluded that after 

5 years of evaluation, the clinical performance of RMGIC restorations was superior 

to the resin composite restorations. 

  Dijken et al (2007) 20 evaluated the clinical long term retention to dentin 

of 7 adhesive systems. They did 337 Class V restorations of 3 three-step etch-and-

rinse, 1 two-step etch-and-rinse and 3 self-etch adhesive systems which was placed 

in NCCLs without any intentional enamel involvement. The restorations were then 
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evaluated at baseline and then every six months during a thirteen years follow-up. 

Dentin bonding efficiency was determined by the percentage of restorations lost. 

The total loss rate at thirteen years was 60.3%, with a significant different failures 

rates for the different systems varying between 26.3 and 94.7%. 3 systems showed 

already at 18 months or earlier catastrophical debonding. The yearly failure rates 

for the three-step etch-and-rinse systems were: Clearfil LB 2.0%, Allbond 2 

4.1%and Denthesive 7.3%. For two-step etch-and-rinse Gluma 2000 6.5%, and for 

self-etch systems ART 3.2%, Denthesive 2 5.7% and PUB 3 4.5%. They conclude 

that a continuous deprivation of the resin–dentin bond was observed for all bonding 

systems during recall conveyed by the growing loss rates. A wide variation of 

dentin bonding effectiveness was seen between the systems independent to 

adhesion strategy. 

  The retention of a self-etching adhesive, Clearfil SE Bond with Clearfil 

ST resin composite (SE), along with the phosphoric acid-etch single bottle adhesive 

Single Bond with A110 resin composite (SB) and a RMGIC, Fuji II LC, (FJ) were 

compared by Burrow and Tyas (2007)21. They concluded that RMGIC performed 

best over the three years of the study, with a cumulative retention rate of 97%. SE 

Bond showed a retention rate of 90%, and Single Bond showed the poorest rate of 

retention of only 77% at 3 years. Marginal staining was evident around one 

restoration each of Single Bond and Fuji II LC at two years, and one restoration of 

Single Bond and two of SE Bond at three years. 

  Retention and marginal staining of restorations placed in NCCL using 

the new all-in-one adhesive, G-Bond, with Gradia Direct resin composite was 

evaluated by Burrow and Tyas (2007)22 evaluated the. They did 47 restorations in 

11subjects with NCCL with age ranging from 47- 77 years. All the restorations 
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were retained at the 1-year recall. In addition, there was only one restoration 

exhibiting marginal staining. The colour match of all restorations was also excellent 

according to the authors. The one-year results of G-Bond shows similar outcomes 

to other recent studies that have investigated the use of self-etching priming 

adhesives for the restoration of NCCL. 

  A 2-year clinical performance of one micro-hybrid and 3 different types 

of flowable resins (flowable ormocer, flowable compomer and flowable composite) 

was evaluated by  Çelik et al (2007)23 evaluated the in non-carious cervical lesions. 

He stated that, there was a significant difference statistically between Dyract Flow 

and the other materials in colour match at twelve and eighteen months, no 

significant difference was found among all of the materials tested at twenty-four 

months. Significant dissimilarities were revealed between Filtek Z250 and the other 

materials in marginal adaptation at eighteen and twenty-four months. With respect 

to the marginal discoloration, secondary caries, surface texture and anatomic form, 

no substantial dissimilarities were found between the resin materials. It was 

determined that different types of resin materials validated acceptable clinical 

performance in non-carious cervical lesions, except for the retention rates of the 

Dyract Flow restorations. 

  Peumans et al (2007)24 tested the hypothesis that a greater composite 

flexibility better withstands tooth flexure stress. 142 NCCL were restored with 

composites with contrasting stiffness. 71 patients randomly received 2 cervical 

restorations placed following 2 out of the 3 experimental groups: (1) three-step 

etch-and-rinse adhesive Permaquick applied with stiff micro-hybrid composite 

Amelogen Hybrid (PMQ/A-Hy, Ultradent), (2) Permaquick applied with more 

flexible micro-filled composite Amelogen Microfill (PMQ/A-Mi, Ultradent), or (3) 
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‘golden standard’ three-step etch-and-rinse adhesive Optibond FL applied with 

micro-hybrid composite Prodigy (OFL/ Pro, Kerr). The recall rate at seven years 

was 80%. 11% of the O-FL/Pro restorations were clinically unacceptable due to 

retention loss (5.5%) and severe marginal discoloration (5.5%). In the PMQ-group, 

twenty-two percent of the PMQ/A-Mi restorations (8% loss of retention, 5% severe 

enamel margin defects, 3% severe dentin margin defects, 6% severe marginal 

discoloration, 3% extreme sensitivity) and 19% of the PMQ/A-Hy restorations 

(13% loss of retention, 3% severe enamel margin defects, 3% severe marginal 

discoloration) required repair or replacement. They concluded that composite 

stiffness does not affect the clinical longevity of the cervical composite 

restorations. 

  clinical performance of an all-in-one adhesive (iBond) applied in 

sclerotic and non-sclerotic non-carious cervical lesions with a three-step etch 

prime- bond adhesive (Gluma Solid Bond, SB) was compared by Ritter et al 

(2008)25. The restorations were evaluated for colour match, marginal adaptation, 

retention, anatomic form, cavosurface margin discoloration, secondary caries, pre- 

and post-operative sensitivity, surface texture and fracture at insertion (baseline), 

six, eighteen months and at three years using modified USPHS evaluation criteria. 

They established that there were dissimilarities between the clinical performance 

of the all-in-one adhesive and that of the three-step etch-prime-bond adhesive when 

applied to NCCL with changed degrees of dentin sclerosis. 

  Dzakovich and Oslak (2008)26 tried to reproduce the NCCL invitro in 

various shapes and sizes that are clinically observed. They used three pairs of 

toothbrush types (generic and name-brand) with soft, medium, or firm bristles were 

tested with 3 different toothpastes of varying abrasive potentials (low, medium, and 
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high) or with water only, on mounted human teeth with and without simulated 

gingival tissues i.e. 6 toothbrushes x 4 brushing solutions (L, M, H, dentifrices, or 

water only) x 2 gingival mask conditions = 48 test/control groups of 4 teeth each = 

192. The control sets, brushed in water, revealed no visible loss of tooth structure. 

Each group brushed with toothpaste, regardless of the degree of abrasiveness or 

toothbrush bristle firmness, demonstrated visible wear at the level of the CEJ. The 

authors concluded that significant NCCL were created due to horizontal brushing 

of teeth with commercially available toothpaste, while brushing with water only 

did not generate these cervical lesions. 

  Two-year clinical performance of S3 Bond (S3) and G-Bond (GB) was 

evaluated by Kubo et al (2009)27 in hundred and eight NCCL. The restorations were 

blindly by two examiners at baseline, six months, one and two years using modified 

USPHS criteria. They specified that, the only negligible clinical problem was the 

integrity of the enamel margin. Slight marginal staining occurred adjacent to few 

restorations of both S3 and GB. There was no significant difference in the clinical 

performance between S3 bond and G-Bond for each variable. 

  The three-year clinical performance of a flowable (Clearfil Flow FX) 

and  (hybrid (Clearfil AP-X)  resin composite  was evaluated by Kubo et al (2010)28 

in Ninety- eight NCCL. The only negligible problem was the integrity of the 

enamel margin. According to authors, the extent and frequency of marginal staining 

increased with time, even though it was still superficial. Marginal staining 

happened after three years adjacent to 23% of restorations. The size of the lesion 

or the depth had no such effect on marginal staining adjacent to each type of resin 

composite. They established that, both types of resin composite in combination 

with S3 Bond validated a satisfactory clinical performance up to three years. 
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  The performance of Giomer (Beautifil II) and Resin modified glass 

ionomer (Fuji II LC) was evaluated and compared by Jyothi et al (2011)6 in non-

carious cervical lesions. Each pair of lesion was restored with giomer or RMGIC 

assigned randomly. Clinical assessment of restorations was done using USPHS 

criteria. He concluded that Giomer showed better surface finish compared to resin 

modified glass ionomer. Both Giomer and resin modified glass ionomer showed 

equal retention ability. 

  The current aspects on bonding effectiveness and stability in dentistry 

was reviewed by Cardoso et al (2011)29. They observed the evolution of bonding 

methods by manufacturers to reduce the number of steps required for reducing 

technique sensitivity to increase in efficiency of bonding to the tooth surface. They 

also discuss about the role of bonding adhesives in minimal invasive dentistry. 

They have analysed the current theoretical and clinical aspects of adhesion to 

enamel and dentine, and discuss the diverse possibilities to overcome problems 

which nowadays still challenge clinicians in their achievement of a more stable and 

effective bond to tooth enamel and dentine. 

  Restorative options and their performance in a particular environment of 

non-carious cervical lesions was reviewed by Pecie et al8. He researched for 

Evidence-based support for a proper restoration of NCCL. He reviewed Literature 

over the last 10 years available in the MEDLINE database. He carefully chosen the 

previous systematic reviews, meta-analysis and clinical trials as randomized 

clinical trial with a testing period of minimum 1 year. He concluded in his review 

that based on the admirable aesthetic properties and the decent clinical 

performance, there is a general indication to use composite in non-carious cervical 



 

15 
 

lesion. He also states that consistent improvement of the materials are still required 

in other aspects.  

  Perez et al (2011) 4 reviewed the article which describes when , why and 

how to restore a non-carious cervical lesion. He explains various methods that can 

be utilized to restore NCCL. He concludes the study saying, different approaches 

to be used according to specific situation. 

  The clinical performance of three different adhesive aesthetic materials 

was compared by Stojanac et al (2013)30 . The restoration of non-carious cervical 

lesions was done with either a micro filled composite, a Nano hybrid composite or 

a compomer. Results showed that most of the restorations were clinically 

satisfactory after 12 and 24 months, with no statistically significant differences 

among the three groups. Therefore they concluded that, treatment of non-carious 

cervical lesions using composite and compomer materials, combined with the 

appropriate adhesive systems and properly implemented restorative procedures, 

gives satisfactory results after a two-year evaluation period.  

  3-year clinical performance of two one-step self-etch adhesives was 

evaluated by  Moretto et al (2013)31. At 3 years, the retention rate was 93.8% for 

Clearfil Tri-S Bond and 98.8% for G- bond. After 3 years, both adhesives presented 

an increase in the percentage of clinically acceptable marginal discoloration. The 

overall 3-year clinical success rate was 92.6% for Clearfil Tri-S Bond and 97.6% 

for G- bond. 

  Micro-leakage in class V lesions  restored with composite resin with / 

without liner and injectable nano-hybrid composite resin was compared and 

assessed by Sooraparaju et al (2014)32(i) Group A was Restored with conventional 
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Nano hybrid composite resin Tetric N-Ceram using etch and rinse adhesive system. 

(ii) In Group B, 1mm of flowable composite Tetric N-Flow applied as liner prior 

to the composite restoration. (iii) And in Group C: Restored with injectable 

composite G-aenial Universal Flo. They concluded that, all the 3 materials 

presented more micro-leakage at gingival margins compared to occlusal margins. 

Among all the groups G-aenial Flo showed the least micro leakage at the gingival 

wall. 

  The effect of different restoration techniques on the formation of internal 

microgaps between materials and dentin was evaluated by Dionysopoulos et al 

(2014)33 in class V restorations. The cavities were randomly divided into 5 groups 

of 10 cavities each and restored: Group 1: preheating (55∘C) conventional 

composite (Filtek Z250), Group 2: flowable composite (Filtek Flow), Group 3: 

Filtek Flow + Filtek Z250 light-cured separately, Group 4: Filtek Flow + Filtek 

Z250 light-cured simultaneously, and Group 5 (control): Filtek Z250 at room 

temperature (23∘C). The combination of Filtek Flow with Filtek Z250 which was 

light-cured separately exhibited better internal adaptation than control group. They 

concluded that different restoration techniques exhibit different behaviour 

regarding internal adaptation to dentin after photo polymerization. 

  The effect of different adhesive systems and tooth preparation on the 

retention of tooth-coloured restorative materials placed in non-carious cervical 

lesions  was assessed by Santos et al (2014)34  in their systematic review article of 

retention. Randomized clinical trials with a minimum of 3 years of follow-up that 

evaluated the effectiveness of tooth-coloured materials, adhesive systems, and 

preparation techniques for the restoration of NCCLs were selected but the effect of 

tooth preparation could not be similarly analysed. They concluded that glass 
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ionomer cement has a significantly less risk of loss of a NCCL restoration 

compared to either a three-step etch-and rinse or a two-step etch-and-rinse adhesive 

system; a three step etch-and-rinse adhesive system has a considerably lower risk 

of loss of a NCCL restoration compared to a two-step etch-and-rinse adhesive 

system. No significant difference could be observed in the risk of loss of a tooth-

coloured NCCL restoration between a three-step etch-and-rinse adhesive system 

and either a two-step self-etch / a one-step self-etch adhesive system. 

  EQUIA with a resin-modified glass ionomer cement (RMGIC; GC Gold 

Label glass ionomer light cured universal restorative cement) and a nano-hybrid 

composite (Tetric N-Ceram) in non-carious cervical lesions  was compared by Vaid 

et al (2015)35 using USPHS criteria. According to their study, EQUIA, RMGIC, 

and nano-hybrid composite performed alike at 1-month, 6 months, and 1-year 

follow-up periods. 

  Clinical performance of two different micro hybrid resin composites 

(TPH Spectrum or Filtek Z250)  was evaluated by Tuncer et al (2015)36 in non-

carious cervical lesions (NCCLs) after 24 months. After 24 months they concluded 

that , retention rates was good for both, TPH showed significant difference in 

marginal discolouration and both TPH and Z250 showed  significant differences in 

marginal adaptation, over the 24‑month period, both micro hybrid resin composites 

demonstrated acceptable clinical results in NCCLs. 

  1 year clinical performance of a one-step, self-etch adhesive combined 

with a composite to restore NCCLs with / without prior acid etching  was assessed 

by Faye et al (2015)37. They established that Optibond All-in-One performs at an 
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acceptable clinical performance level for restoration of Non carious cervical lesions 

after 12 months especially after acid etching. 

  Clinical performance of two flowable composites for restoration of 

Class-V non-carious cervical lesions (NCCLs), one with novel (N’Durance® 

Dimer Flow, Septodont; ND) and one with modified conventional matrix 

composition (FiltekTM Supreme XTE Flow, 3M-ESPE; FS) was evaluated by 

Cieplik et al (2017)5. At 60 months 94.7% of ND and 84.2% of FS restorations 

were rated clinically acceptable. He concluded that no significant differences for 

all selected FDI criteria were recorded among ND and FS at each examination time 

point except for the criteria surface lustre at 60 months, where FS showed 

significantly better results. No significant dissimilarities over time could be noticed 

for both materials. There was a trend for more deterioration along the enamel 

margins than along the dentine margins. 

  various restorative options and significance in the managing of non-

carious cervical lesions was evaluated by Alwadai (2018)38. He said that, the 

selection of restorative material depends on the type of NCCL, need for cavity 

preparation, and technique. Factors that can influence the outcome of restoration 

includes the presence of sclerotic dentin, occlusal contacts, erosive diet, para-

functional habits, bruxism, and existing restorations on the affected teeth. Until 

recently, GIC-based materials were considered as the treatment of choice in most 

of the NCCLs. Modern composite restorations have better aesthetic appeal, but 

both conventional GICs and RMGICs have been significantly improved with 

regard to translucency and colour. 
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  A scoping review to explore the use of FDI criteria 10 years after their 

introduction was conducted by Marquillier et al (2018)39 conducted. He compared 

the amount of studies using the FDI and/or the modified USPHS criteria and 

analysed the use of the FDI criteria in clinical trials evaluating direct dental 

restorations. Based on the data obtained he concludes that, 16.3% of the studies 

used FDI criteria. The percentage of studies using them had increased from 4.5% 

in 2010 to 50.0% in 2016. Among this database, the most employed criteria were: 

marginal adaptation (96.7%), staining (90.0%), fracture of material and retention 

(90.0%), recurrence of caries/erosion/ abfraction (90.0%), post-operative 

sensitivity/tooth vitality (86.7%) and surface lustre (60.0%). 
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MATERIALS AND METHODS 

Inclusion criteria: 

1. Vital teeth 

2. With occluding opposing tooth 

3. With interproximal contact 

4. Fair oral hygiene 

5. Age: 20-70 yrs. 

6. Depth of cavity : 1-3mm 

Exclusion criteria: 

1. Parafunctional tooth wear 

2. Dental caries  

3. Discoloured teeth 

4. Poor oral hygiene 

Methodology: 

This research was conducted in Department of Conservative Dentistry and 

Endodontics, Sri Ramakrishna Dental College and Hospital, Coimbatore, Tamil Nadu 

after obtaining Ethical Clearance from the institution. The Sample size was valued 

using n-master software (which was made by the Department of Epidemiology, 

Christian medical college, Vellore). The following data were incorporated into the 

software  

α (allowable type I error) (5%),  

β (allowable type II error) (20%),  

Power of study (1- β) = 80%.  
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The clinically significant minimum difference was assumed as 0.30.  

Study Design:  

The study design was a Simple parallel randomized double blinded, single 

center clinical trial using a simple Randomization table method with allocation ratio 

also randomized. The minimum sample size required was twenty-five in each group. 

Hence we decided to take up a minimum of thirty-five samples for each group to 

provide significant differences between the material groups. Fifty-three patients were 

screened using central allocation randomization and out of them Twenty-two subjects 

with NCCL with a depth of 1-3 mm were involved in the present study and a written 

consent was obtained. Hence a total of eighty restorations were performed in these 

twenty-two subjects. The lesions being saucer shaped or V shaped were considered for 

this research. A proper and a complete case history was taken with clinical examination 

to confirm the presence of sensitivity in the patient. Finally the selected cases were 

randomly assigned between two groups, either for DMG Constic flowable composite 

(Group 1) or 3M ESPE Ketac N100 RMGIC (Group 2).  
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Procedure: 

All patients underwent ultrasonic oral prophylaxis within a week before of 

placing the restoration. Cavity was not prepared for any tooth with rotary instruments. 

After oral prophylaxis the isolation was achieved by cotton rolls and saliva ejector. 

Manufacturer’s instructions were followed to place the restoration. Polishing was done 

using super snap mini kit CA (sofu). Subjects were coached to use ultra-soft toothbrush 

with toothpaste. All the subjects were recalled at 15 days and 6 months for evaluation 

of the restoration by three calibrated independent investigators using a Mouth mirror 

and Wilken’s Explorer (#7/#23) under a good operating light using modified USPHS 

criteria – RYGE’s criteria. If there was any difference in scoring it was resolved by 

considering the most common answer among the three individuals. The patient and the 

investigator were blinded about the restorative materials which were used in this 

research. The data collected was compiled and transferred to version 20 SPSS software 

for statistical analysis. For survival analysis Kaplan Meier test was done and the 

statistical analysis was completed with chi- square test along with Pearson correlation 

test for relation of age to gross fracture of material and Spearman’s correlation test for 

relation of sex with gross fracture of the material. 
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Source : http://dx.doi.org/10.14219/jada.archive.1995.0359 

RYGE’S CRITERIA/ MODIFIED USPHS CRITERIA 11  

 Alfa Bravo Charlie 

Colour match 

(Visual 

inspection) 

The restoration 

appears to match the 

shade and 

translucency of 

adjacent tooth 

tissues. 

The restoration does not 

match the shade and 

translucency of adjacent 

tooth tissues, but the 

mismatch is within the 

normal range of tooth 

shades. (Within normal 

range: Similar to silicate 

cement restorations for 

which the dentist did not 

quite succeed in matching 

tooth colour by his choice 

among available silicate 

cement shades.) 

The restoration does 

not match the shade 

and translucency of the 

adjacent tooth 

structure, and the 

mismatch is outside 

the normal range of 

tooth shades and 

translucency. 

Anatomic 

contour 

(Visual 

inspection and 

explorer) 

The restoration is a 

continuation of 

existing anatomic 

form or is slightly 

flattened. It may be 

over contoured. 

When the side of the 

explorer is placed 

A surface concavity is 

evident. When the side of the 

explorer is placed 

tangentially across the 

restoration, it does not touch 

two opposing cavosurface 

line angles at the same time, 

There is a loss of 

restorative substance 

such that a surface 

concavity is evident 

and the base and/or 

dentin is exposed. 
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Source : http://dx.doi.org/10.14219/jada.archive.1995.0359 

tangentially across 

the restoration, it 

does not touch two 

opposing 

cavosurface line 

angles at the same 

time. 

but the dentin or base is not 

exposed. 

CAVOSURFAC

E MARGINAL 

DISCOLORATI

ON 

(Visual 

inspection) 

There is no visual 

evidence of marginal 

discoloration 

different from the 

colour of the 

restorative material 

and from the colour 

of the adjacent tooth 

structure. 

There is visual evidence of 

marginal discoloration at the 

junction of the tooth 

structure and the restoration, 

but the discoloration has not 

penetrated along the 

restoration in a pulpal 

direction. 

There is visual 

evidence of marginal 

discoloration at the 

junction of the tooth 

structure and the 

restoration that has 

penetrated along the 

restoration in a pulpal 

direction. 

Marginal 

integrity 

(Visual 

inspection and 

explorer) 

The explorer does not 

catch when drawn 

across the surface of 

the restoration 

toward the tooth, or, 

if the explorer does 

not catch, there is no 

visible crevice along 

The explorer catches and 

there is visible evidence of a 

crevice, which the explorer 

penetrates, indicating that 

the edge of the restoration 

does not adapt closely to the 

tooth structure. The dentin 

and/or the base is not 

The explorer 

penetrates crevice 

defect extended to the 

dento-enamel 

junction. 
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Source : http://dx.doi.org/10.14219/jada.archive.1995.0359 

the periphery of the 

restoration. 

exposed, and the restoration 

is not mobile. 

Secondary 

caries 

(Visual 

inspection) 

The restoration is a 

continuation of 

existing anatomic 

form adjacent to the 

restoration. 

There is visual evidence of 

dark keep discoloration 

adjacent to the restoration 

(but not directly associated 

with cavosurface margins). 

No Data 

Surface texture 

(explorer) 

Surface texture 

similar to polished 

enamel as 

determined by means 

of a sharp explorer. 

Surface texture gritty or 

similar to a surface subjects 

to a white stone or similar to 

a composite containing 

supramicron-sized particles. 

Surface pitting is 

sufficiently coarse to 

inhibit the continuous 

movement of an 

explorer across the 

surface. 

Gross fracture 

(Visual 

inspection and 

explorer) 

Restoration is intact 

and fully retained. 

Restoration is partially 

retained with some portion 

of the 

restoration still intact 

Restoration is 

completely missing. 
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ARMAMENTARIUM 

 

 

 

 

 

 

 

 

 

 

FIGURE 1 
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FIGURE 2 
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SCORE FORM 

 

 

 

 

FIGURE 3 
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FIGURE 4 
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CLINICAL VIEW 

 

 

 

 

   

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Figure 5: Preoperative 

view 

Figure 6: 15 days review 

Figure 7: 6 months review 
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RESULTS 

The data collected were compiled and transferred to version 20 SPSS software 

for statistical analysis. For survival analysis, Kaplan Meier test was done and the 

statistical analysis was completed with chi-square test along with Pearson correlation 

test for relation of age to gross fracture of material and Spearman’s correlation test for 

relation of sex with gross fracture of the material. 

80 cervical restorations were to be evaluated in 22 patients at baseline, 15 days 

and 6 months. However, one patient was lost to follow up on account of him moving 

out of station. Hence, an overall of 76 restorations could be evaluated. Of the 21 patients 

evaluated 15 were males and the remaining 6 were females belonging to the age group 

between 20-70 years. Out of the 76 restorations 48 was performed in maxillary teeth 

and the remaining 28 were performed in the mandibular teeth. 40 restorations were done 

in Group 1 and 36 restorations were done in Group 2. 

At the end of 6 months, 14 restorations of the total 76 restorations exhibited loss of 

retention of the restoration from the class V cavity. 

 Survival analysis based on materials used using Kaplan Meier analysis was 

done. According to this test, both the materials have very similar survival in oral cavity. 

Group 1 had 4% loss of survival, whereas Group 2 had 5.3% loss of survival, however 

both did not show any significant difference when compared with each other. (TABLE 

1) 

When comparing the materials based on Modified USPHS Criteria/ Ryge’s Criteria, in 

each parameter both materials showed significant decline with respect to time. 

Based on colour match, of the total 42 Group 1 restorations, 40 restorations had 

alpha score on immediate review. From the 40 restorations 38 restorations retained the 
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same colour match after 15 days and at 6 months 30 restorations had retained alpha 

score which shows 75% had good colour match .In Group 2, of the 36 restorations done, 

the colour match immediately after restoration was poor , as only 20 (55.55%) 

restorations had Alpha score and 16 (44.44%) restorations had bravo score and when 

compared but when comparing them with 6 month review , in the Group 2 out of 20 

alpha restorations 9 (45%) restorations retained Alpha with a loss of restoration in 7 

teeth. Therefore in colour match Group 1 has performed well with significant p-value 

with respect to time (p = 0.024). (TABLE 2) 

On comparing them with anatomic contour, Group 1 declined from 41 samples 

to 36 samples after 6 months , 87 % of samples retained the alpha score (p= 0.384) . 

Group 2 showed better retention of anatomic contour with 33 out of 37 samples (89.1%) 

retaining the alpha score after 6 months (p= 0.245). Hence Group 2 is better than Group 

1 in retaining anatomic contour. (TABLE 3) 

On comparison of cavosurface marginal discolouration, both Group 1 retained 

35 restorations out of 42 restorations with alpha score in 6 month period (83.33%) with 

a significant p-value (0.016). Group 2 retained 33 of 38 samples (86.84%) with the 

alpha score with a non-significant p-value (p= 0.108). But comparing both materials, 

Group 2 performs marginally better than Group 1.  (TABLE 4) 

On comparison of marginal integrity, Group 1 has 27 of 40 samples (42.5%) 

retaining alpha scores at 6 months with highly significant result (p= 0.001). Group 2 

retained 30 of 37 samples (81.08%) with alpha score (p= 0.060). However, both when 

compared with each other shows Group 2 performing much better. (TABLE 5) 
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Intergroup comparison 

Table 01: Survival analysis based on materials used using Kaplan Meier analysis 
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Group 

1 

126 121 5 4% 2.036 0.074 1.891 2.181 2 0.137 1.731 2.269 

Group 

2 

114 108 6 5.3% 2.049 0.79 1.895 2.203 2 0.151 1.705 2.295 

Overall 240 229 11 4.6% 2.042 0.054 1.937 2.148 2 0.101 1.801 2.199 

Chi-

Square 

(log 

rank 

mantel 

cox) 

0.025 

p value 0.873 

 

 

 
 

 

 

Graph 01: Survival analysis based on materials used using Kaplan Meier analysis 

Group 1 
Group 2  
Group 1 censored  
Group 2 censored 
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DESCRIPTIVE AND INFERENTIAL STATISTICS 

INTRAGROUP COMPARISON (BETWEEN TIME INTERVALS) 

 

Table 02: Comparison based on colour match within the group between time 

intervals using chi square test. 

 

 

Group 

 

Time 

Interval 

Colour Match 

Missing Alpha Bravo Charlie Total Chi 

square 

value 

p 

value 

1 Immediate 0 40 2  42 11.198 .024* 

15 days 1 38 3  42 

6 months 3 30 9  42 

Total 4 108 14  126 

2 Immediate 0 20 16 2 38 12.511 0.051 

15 days 1 19 16 2 38 

6 months 4 9 24 1 38 

Total 5 48 56 5 114 

p value <0.05*- statistically significant 

p value <0.001** highly significant 

 

 

 

 

 

Table 03: Comparison based on anatomic contour match within the group 

between time intervals using chi square test. 

 

 

Material 

selected 

 

Interval 

Anatomic Contour 

Missing Alpha Bravo Charlie Total Chi 

square 

value 

 

p value 

Group 1 Immediate 0 41 1 0 42 6.35 0.384 

15 days 1 40 1 0 42 

6 months 3 36 2 1 42 

Total 4 117 4 1 126 

Group 2 Immediate 0 37 1  38 5.44 0.245 

15 days 1 36 1  38 

6 months 4 33 1  38 

Total 5 106 3  114 

p value <0.05*- statistically significant 

p value <0.001** highly significant 
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Table 04: Comparison based on cavosurface marginal discolouration within the 

group between time intervals using chi square test. 

 

 

Material 

selected 

 

Interval 

Cavosurface Marginal Discolouration 

Missing Alpha Bravo Total Chi 

square 

value 

p value 

Group 1 Immediate 0 42 0 42 12.229 0.016* 

15days 1 41 0 42 

6months 3 35 4 42 

Total 4 118 4 126 

Group 2 Immediate 0 38 0 38 7.589 0.108 

15 days 1 37 0 38 

6 months 4 33 1 38 

Total 5 108 1 114 

p value <0.05*- statistically significant 

p value <0.001** highly significant 

 

 

 

 

Table 05: Comparison based on marginal integrity within the group between 

time intervals using chi square test. 

 

Material 

selected 

 
 

Interval 

Marginal Integrity 

Missing Alpha Bravo Total Chi 

square 

value 

p  

value 

 

Group 1 

Immediate 0 40 2 42 18.967 0.001** 

15 days 1 39 2 42 

6 months 3 27 12 42 

Total 4 106 16 126 

 

Group 2  

Immediate 0 37 1 38 9.035 0.060 

15 days 1 36 1 38 

6 months 4 30 4 38 

Total 5 103 6 114 

p value <0.05*- statistically significant 

p value <0.001** highly significant 
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On comparison of surface texture, Group 1 retained 35 of 40 samples (87.5%) 

with alpha scores at 6 months (p= 0.301). Group 2 retained 29 of 36 samples (80.55 %) 

with alpha score (p= 0.089). however, both when compared with each other shows not 

much significance in result. (TABLE 6) 

On comparison of gross fracture, Group 1 retained 35 of 39 samples (89.7%) 

with alpha scores at 6 months (p= 0.578). Group 2 retained 32 of 37 samples (86.4%) 

retaining the alpha score (p= 0.249). however, both when compared with each other 

shows not much significance in result. (TABLE 7) 

On comparison of secondary caries, both Group 1 and Group 2 have shown no 

secondary caries over 6 months. (TABLE 8) 

 

Table 06: Comparison based on surface texture within the group between time 

intervals using chi square test. 

 

Material 

Selected 

 

 

Interval 

Surface Texture 

Missing Alpha Bravo Total Chi 

square 

value 

p 

value 

Group 1 Immediate 0 40 2 42 4.868 0.301 

15 days 1 39 2 42 

6 months 3 35 4 42 

Total 4 114 8 126 

Group 2 immediate 0 36 2 38 8.060 0.089 

15 days 1 35 2 38 

6 months 4 29 5 38 

Total 5 100 9 114 

p value <0.05*- statistically significant 

p value <0.001** highly significant 
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Table 07: Comparison based on gross fracture within the group between time 

intervals using chi square test. 

 

Material 

Selected 

 
 

 

Interval 

Gross Fracture 

Missing Alpha Bravo Charlie Total Chi 

square 

value 

p 

value 

 

Group 1 

Immediate 0 39 2 1 42 2.883 0.578 

15 days 1 39 2 1 42 

6 months 3 35 4 3 42 

Total 4 113 8 5 126 

 

Group 2 

Immediate 0 37 0 1 38 5.400 0.249 

15 days 1 36 1 1 38 

6 months 4 32 2 4 38 

Total 5 105 3 6 114 

p value <0.05*- statistically significant 

p value <0.001** highly significant 

 

 

 

 

Table 08: Comparison based on secondary caries within the group between time 

intervals using chi square test. 

 

Material 

Selected 

 

Interval 

Secondary Caries 

Missing Alpha Total Chi  

square  

value 

p  

value 

 

Group 1 

Immediate 0 42 42 3.615 0.164 

15 days 1 41 42 

6 months 3 39 42 

Total 4 122 126 

 

Group 2 

Immediate 0 38 38 5.439 0.066 

15 days 1 37 38 

6 months 4 34 38 

Total 5 109 114 
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INTERGROUP COMPARISON (BETWEEN TWO MATERIALS) 

Table 09: Comparison based on colour match between the groups during 

different time interval using chi square test. 

 

Time 

Interval 

 

Group 

Colour Match Chi 

square 

value 

p value 

Missing Alpha Bravo Charlie Total 

Immediate Group 

1  40 2 0 42 

19.404 0.000* 

Group 

2  20 16 2 38 

Total 
 60 18 2 80 

15 days Group 

1 1 38 3 0 42 

17.071 0.012** 

Group 

2 1 19 16 2 38 

Total 2 57 19 2 80 

6 months Group 

1 3 30 9 0 42 

19.117 0.000** 

Group 

2 4 9 24 1 38 

Total 7 39 33 1 80 

 

 

 

Table 10: Comparison based on anatomic contour between the groups during 

different time interval using chi square test. 

 

Time 

Interval 

 

Group 

anatomic contour Chi 

square 

value 

p 

value Missing Alpha Bravo Charlie Total 

Immediate Group 

1  41 1  42 

0.005 0.943 

Group 

2  37 1  38 

Total  78 2  80 

15 days Group 

1 1 40 1  42 

.011 0.995 

Group 

2 1 36 1  38 

Total 2 76 2  80 

6 months Group 

1 3 36 2 1 42 

1.410 0.703 

Group 

2 4 33 1 0 38 

Total 7 69 3 1 80 
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Table 11: Comparison based on cavosurface marginal discolouration between 

the groups during different time interval using chi square test. 

 

 

Time 

Interval 

 

Group 

Cavosurface Marginal 

Discolouration 

Chi 

square 

value 

p 

value 

Missing Alpha Bravo Total 

Immediate Group 1  42  42 0 1 

Group 2  38  38 

Total  80  80 

15 days Group 1 1 41  42 .005 0.943 

Group 2 1 37  38 

Total 2 78  80 

6 months Group 1 3 35 4 42 1.806 0.405 

Group 2 4 33 1 38 

Total 7 68 5 80 

 

 

 

 

Table 12: Comparison based on marginal integrity between the groups during 

different time interval using chi square test. 

 

Time 

Interval 

 

Group 

marginal integrity Chi 

square 

value 

p  

value Missing Alpha Bravo Total 

Immediate Group 1  40 2 42 0.251 0.616 

Group 2  37 1 38 

Total  77 3 80 

15 days Group 1 1 39 2 42 .254 0.881 

Group 2 1 36 1 38 

Total 2 75 3 80 

6 months Group 1 3 27 12 42 4.111 0.128 

Group 2 4 30 4 38 

Total 7 57 16 80 
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Table 13: Comparison based on surface texture between the groups during 

different time interval using chi square test. 

 

Time 

Interval 

 

Group 

Surface Texture Chi 

square 

value 

p  

value Missing Alpha Bravo Total 

Immediate Group 1  40 2 42 0.011 0.918 

Group 2  36 2 38 

Total  76 4 80 

15 days Group 1 1 39 2 42 .016 0.992 

Group 2 1 35 2 38 

Total 2 74 4 80 

6 months Group 1 3 35 4 42 .618 0.734 

Group 2 4 29 5 38 

Total 7 64 9 80 

 

 

 

 

Table 14: Comparison based on gross fracture between the groups during 

different time interval using chi square test. 

 

Time 

Interval 

 

Group 

gross fracture Chi 

square 

value 

p 

value Missing Alpha Bravo Charlie Total 

Immediate Group 

1 

 

39 2 1 42 

1.857 0.395 

Group 

2 

 

37 0 1 38 

Total 
 

76 2 2 80 

15 days Group 

1 

 

39 2 1 42 

.254 0.881 

Group 

2 

 

36 1 1 38 

Total 
 

75 3 2 80 

6 months Group 

1 

 

35 4 3 42 

0.746 0.689 

Group 

2 

 

32 2 4 38 

 Total  67 6 7 80   
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Table 15: Comparison based on secondary caries between the groups during 

different time interval using chi square test. 

 

Time 

Interval 

 

Group 

Secondary caries Chi 

square 

value 

p value 

Missing Alpha Total 

Immediate Group 1  42 42 0 1 

Group 2  38 38 

Total  80 80 

15 days Group 1 1 41 42 .005 0.943 

Group 2 1 37 38 

Total 2 78 80 

6 months Group 1 3 39 42 .286 0 .593 

Group 2 4 34 38 

Total 7 73 80 

 

Based on Pearson correlation test, Group 1 shows less significance with increase 

in age with Pearson correlation value of 0.12 (p = 0.178) .Group 2 also shows less 

significance of fracture of restorations over increase with age with Pearson correlation 

value of 0.04  (p=0.613). (TABLE 16) 

According to Spearman’s correlation test, with Group 1, there is a negative 

correlation for females than males with an r value (Spearman’s correlation co-efficient) 

of -.227 for Group 2 which is statistically highly significant with a (p-value = 0.001). 

According to Spearman’s correlation test, with Group 2, there is a negative correlation 

for females than males with an r value (Spearman’s correlation co-efficient) of -.275 

which is statistically significant (p-value = 0.012). Which means females are marginally 

less susceptible than males to have fracture of restoration.  (TABLE 16) 
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Table 16: Correlation test between materials used and Age and between 

Materials used and sex. 

Material Selected Age Gross 

Fracture 

Material Selected Sex Gross 

Fracture 

Group 

1 

Pearson 

Correlation 

1 0.12 Group 

1 

Spearman's 

Correlation 

Coefficient 

1 -.227 

P value 
 

0.178 P value . 0.011 

N 126 126 N 126 126 

Group 

2 

Pearson 

Correlation 

1 0.04 Group 

2 

Spearman's 

Correlation 

Coefficient 

1 -.236 

P value 
 

0.346 P value . 0.011 

N 114 114 N 114 114 
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DISCUSSION 

Abrasion is the outcome of friction amid a tooth and an exogenous substance 

such as friction caused by toothbrush26,40,41. Until recently, the primary restorative 

option for NCCL was Glass Ionomer Cement, either alone or as a liner, due to its high 

retention rate12,42 and the choice between other restorative materials were determined 

by the erosive/abrasive or abfraction nature of the lesions.8 More recently, due to their 

better aesthetic properties, their improved adhesive capacity due to modern dentin 

adhesives and their better mechanical properties, resin composites imposed themselves 

as an alternative restoration to GIC, expanding their variety of indications to nearly 

every cervical lesions.8  

Within their limits, the existing clinical studies report excellent aesthetics and 

better longevity as well as outstanding mechanical properties for resin composites,21–

23,24 Clinical assessments over several periods of time, including long-term 

studies,24,16,20,43 have standard good results in clinical performance regarding all 

parameters, therefore placing these materials in a more favourable position compared 

to compomers and resin-modified GIC. Surface texture, anatomical form, marginal 

integrity and colour match proved by far to be superior in most of the clinical 

evaluations.8,14 

Nevertheless, some disadvantages have been reported for composite materials.8 

Despite their general acceptance, resin composites still shows drawbacks such as 

marginal sealing deficiency and especially degradation of adhesion over time. Failures 

due to retention loss have also been stated,19 as a consequence of combined factors like 

on-going cervical stress,19,44 flexural strength, rigidity, adhesive layer characteristics 

and material’s physical properties. 
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Therefore, choosing a reliable adhesive system and a well-tested composite 

material is of primary importance, as clinical results vary significantly with the product 

employed.8 Restorations in this area are not only incapable of  halting tooth flexure but 

they are also affected by the continuing action of flexural stress.44,45 

In clinical studies, the success of a material is specified by its longevity in the 

oral cavity, which makes retention rates the most important evaluation criteria. Self-

etch adhesive systems and composite resins allows restorations with insignificantly 

invasive preparation and satisfactory aesthetic appearance. Most of the previous studies 

were performed in vitro, hence it is difficult to forecast the clinical performance of those 

adhesives and resins. NCCLs are usually evaluated for a period of 3 to 5 years 37. 

According to Blunck et al., a period of 6 months to 1 year could be enough to accurately 

predict the clinical behaviour of an adhesive37. 

This study has evaluated and compared the clinical performance of Group 1 and 

Group 2 in class V non-carious lesions using Modified USPHS criteria/Ryge’s criteria 

which is a frequently used for assessing the restoration in long-term, and is considered 

legal for the purpose of comparison among studies at different periods. American 

Dental Association (ADA) (2001) guidelines for submitted dentin and enamel adhesive 

materials require provisional acceptance, meaning that no more than 5% of the 

restorations have been lost at the six-month of recall and, in order to get full recognition, 

the aggregate incidence of clinical failures in each of two independent clinical studies 

has to be less than 10% of restorations lost after 18 months.23 

Non-carious cervical lesions are used as a clinical model to evaluate the efficacy 

of dentin bonding agents in non-retentive tooth preparations. This model is 

recommended by the ADA in its Acceptance Program for Adhesive Restorative 
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Materials.15 When applied to non-retentive cervical lesions, the clinical performance of 

restorations relies on the bond strength values of adhesive resins. The forces created by 

compression of the restoration are localized at the bulk of the resin composite as 

compressive stress and less as shear stress at the adhesive interface. Therefore, the 

adhesive bond is preserved, while marginal adaptation is adversely affected, which is 

only valid when the adhesive bond is sufficiently strong. 

It has been recommended that bevelling of the enamel margins of NCCL may 

provide greater retention rates of restorations.23,46–48 While routine mechanical 

preparation may not be currently required, it was considered a necessity before the 

development of new adhesive resins.23 According to Tay and Pashley 15,49, grinding of 

the surface hyper mineralized layer prior to adhesive bonding may not result in any 

increase in bond strength since the underlying sclerotic dentin may still contain 

crystallites that may impede resin infiltration into the dentinal tubules. In this study, 

bevelling procedure was not done. 

According to Marquillier et al (2018) and others, most of the studies that were 

done since 2007 have been using Modified USPHS criteria and have validated their 

results .This criteria provides better detailed result  hence most of the studies were 

already using this study. Therefore we decided to use this same criteria for comparing 

our results with other studies also bringing standardization in this study.14,39 

There was a statistically significant difference in colour match of Group 1 after 

6 months (p =0.024) when compared to Group 2 (p-value = 0.051). The colour change 

was statistically significant from baseline to first, then to second, and then third recall 

visits among both material with respect to time period with p-value of 0.000 at baseline, 

p-value of 0.012 at 15 days and p-value of 0.000 at 6months. Van Dijken18 said that due 
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to the high hydrophilic content of monomer in hybrid materials, there was a greater 

water sorption rate which apparently led to the colour change. Thereby water absorbed 

during the weeks after photo polymerization initiates an acid-base reaction which 

results in the setting mechanism18 . 

There was a statistically significant difference in cavosurface marginal 

discolouration where Group 1 (16.7%) showed more discolouration (p-value = 0.016) 

than Group 2 (13.16%) (P-value = 0.108). This might be explained by the bond failure 

that allowed ingress of exogenous stain14.  

The marginal integrity of Group 1 was lost significantly (32.5%) (p-value = 

0.001) when compared with Group 2 (18.92) (p-value = 0.060). The major key cause 

for micro-leakage is the polymerisation shrinkage, poor marginal adaptation as well as 

poor retention rates. 

 Flowable composites have less quantities of filler with low modulus of 

elasticity as well as highly flexibility to dislodging forces.38,50,51 The reasoning for using 

flowable composites in this study is its low elasticity that displays increased flexibility 

when under occlusal stress especially in the cervical areas. They are said to absorb the 

stresses during polymerization shrinkage, its elastic properties allows the material to be 

flexible to occlusal stress and hence preventing dislodgement on comparison with 

conventional and hybrid composites as they are more vulnerable to dislodgement when 

under flexure stresses. 

 Further, the lesser filler content has made it more vulnerable to abrasion thereby 

flowable composites are suggested only by some to be utilised as a thin liner in the 

cavity walls followed by conventional composites in order to overcome the decreased 
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abrasion resistance present in flowable composites. The benefit of flowable composite 

over hybrid as well as micro-filled composite is the absence for sculpturing38,50,51 .  

According to Franco et al (2006)19 only anatomic form has lost up to 3.4% and 

rest other parameters such as marginal integrity , marginal discolouration, secondary 

caries , colour stability remains 100 % but the author had excluded the 14.28% 

restorations with loss of retention.  

According to Hussainy et al (2018)7 only 5.9%  restorations lost the colour 

stability in flowable composites and no loss with RMGIC. 11.8% of restoration of 

flowable composite had cavosurface marginal discolouration and flowable composite 

had 14.7% loss in marginal integrity compared to 9.1 % loss in RMGIC. 

All the other parameters of Ryge’s [Modified USPHS] criteria such as anatomic 

contour, surface texture, gross fracture and secondary caries had some differences but 

nothing significant over the period of 6 months. Hence performance of both were 

similar in all other categories. 

LIMITATIONS 

Studies with longer periods are required for more accurate results. The existing 

clinical studies report excellent aesthetics and better longevity and outstanding 

mechanical characteristics for resin composites21–24. Many clinical studies16,20,24,43  have 

documented good results in clinical performance regarding all parameters. This study 

was done for period of 6 months. Which is a minimum requirement for comparing any 

adhesive restoration. Yet long term studies are scarce and required to be done with 3 in 

1 flowable composite (DMG Constic).  Also with each patient having different pattern 

of brushing and oral hygiene methods, it is difficult to assess the visual properties of 

the restoration accurately. Unless both restorative materials are placed in same subject 
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and compared. A long-term clinical study could provide the most precise results 

regarding the toughness of these adhesive restorations, but such type of study would 

need several years with regular recall visits and a high rate of recall for clinical 

validation37. 
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SUMMARY & CONCLUSION 

 The current study evaluated and compared the clinical performance of 3 in 1 

flowable composite with a RMGIC in Non-Carious Cervical Lesion for a time period 

of 6 months.  

80 restorations with non-carious cervical lesions were treated with either one of 

the above mentioned products after randomization of allocation. Patients were then 

recalled for follow up at baseline, 15 days and 6 months. Clinical Evaluation was done 

using Ryge criteria (Modified USPHS) for direct clinical evaluation of restoration.  

The groups allocated in this study were: 

Group 1: DMG Constic Flowable Composite 

Group 2: 3M ESPE Ketac N100 

Although 80 restorations were done, due to attrition a total of 76 restorations 

were available for evaluation after 6 months out of which 40 restorations were for 

Group 1 and 36 restorations were done for Group 2. Survival analysis based on 

materials used using Kaplan Meier analysis showed 4% survival for Group 1 and 5.3% 

survival for of Group 2. Chi-Square test revealed statistically significant data was 

obtained between Group 1 & Group 2 with respect to colour change where Group 1 

showed 75% colour match after 6 months compared to 55.55% for Group 2. Marginal 

discolouration at the cavosurface was marginally better for Group 2 with 86.84% when 

compared to Group 1 with 83.33%. Marginal integrity of Group 2 was much better with 

81.08% than Group 1 42.5%. Spearman’s analysis showed that females tend to have 

less gross fractures than males with a poor spearman’s correlation Coefficient of -.227 

for Group 1and .236 for Group 2 which is statistically significant. 
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Conclusion: 

Thereby Within the limitations of this current study it was concluded that: 

3 in 1 Flowable composite (DMG Constic) performed better with respect to 

colour match and colour retention than RMGIC (3M Ketac N100) over a period of 6 

months. RMGIC performed better with respect to marginal integrity and had less 

discolouration in cavosurface margin when compared with 3 in 1 Flowable composite 

(DMG Constic). 3 in 1 Flowable composite (DMG Constic) and RMGIC (3M Ketac 

N100) both performed equally and satisfactory in other parameters of Ryge’s [Modified 

USPHS] criteria such as anatomic contour, surface texture, gross fracture and secondary 

caries. Females are marginally less susceptible to gross fracture than males. Age was 

not significant factor for loss of retention. 
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