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Abstract Root dental caries represent an issue focusing many dental researchers. However due to 

morphologic and structural particularities of cement and root dentine as well as the nearby of dental pulp, root 

dental caries is a challenge regarding therapeutical success. The aim of this study was to assess the clinical 

performance of two restorative materials: glassionomer cement CGI with high density and a resin-modified 

glassionomer cement (RMGC), using ART technique in complex cervical root cavities. The assessment of 

restorations quality parameters was performed after 1 and 6 months using ART assessment criteria. After 6 

months, success rate was 100 % for GC Fuji II LC and 96,6 % for Fuji VIII. After 6 months, success rate of 

ART technique for all 20 patients was 98,3 %. A higher success rate of our study, comparing with literature 

data, is due to the improvement of ART technique combined with the use of superior dental materials. (GC Fuji 

VIII, GC Fuji II LC), as well as the use of photopolimerisable resin-modified glassionomer cement GC Fuji II 

LC. More the use of conditioner, previously to the insertion of restoration material, improves significantly the 

adhesion and prevent microleakage. The superior esthetics and surface parameters are due to the use of varnish. 

Our study proved that ART method for aged patients, in cervical root dental caries treatment, was more 

efficient, both for simple cavities (1 surface) and complex cavities, after a 6 months periode. The results were 

promising for both researched glassionomer cements.  
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INTRODUCTION 

The root dental caries became a 

major issue as many dental researches are 

focusing on it along with the increasing of 

aged patients preserving a high number of 

natural teeth [1-4]. The aged patients 

present more pronounced gingival 

recession leaving root surfaces exposed to 

oral environment.  

The root dental caries have a dinamic 

balance similar with enamel caries. The 

carious process is associated with 

demineralization of exposed root dental 

surfaces (lesion body) covered by intact 

surface. Remineralization is possible on 

demineralised surface, only if associated 

with preserved organic matrices [1, 2].  

Despite scientific researches and 

technological progress, root dental caries 

raise questions related to evolution and 

effectiveness of preventive-therapeutical 

methods [1]. Due to particularities of 

cement and root dentine structure as well as 

the small distance to pulp-dentine organ, 

root dental caries represent a challenge 

regarding therapeutical success [2]. 

There is no perfect therapeutical 

method. Regarding the removal of infected 

dentine, ART technique imposes the 

techniques as follows: LASER, air-

abrasion, ultrasound, chemo-mechanical 

method (Caridex, Carisolv, Cariclinz, 

Papacarie ®, Carie-Care ™) [5, 7, 8]. 
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The ideal material should have 

biological properties, resistance, Young 

modulus similar with natural tooth, superior 

esthetic properties, ability to prevent 

secondary dental caries. Numerous dental 

materials are introduced in last years with 

advantages and disadvantages related to these 

features.Atraumatic Restorative Therapy 

(ART) was firstly introduced in an oral health 

programme in Tanzania after 1980, and since 

then ART was used in numerous geografic 

areas [6, 10-15]. ART consists in the removal 

of carious tissues using only hand 

instruments, followed by restoration with 

glassionomer cement. The researches showed 

high rate of success for 1-surface restoration, 

especially for children, teenagers and young 

adults. A few studies reported high rate of 

success for restorations including multiple 

surfaces and for aged patients [10, 15, 18]. 

 

THE AIM OF STUDY 

In this study we assessed the 

performance of two restoration glassionomer 

cements (CGI): a condensable GI cement 

with high density and a resin-modified GI 

cement, using ART technique, in cervical root 

cavities.  

 

MATERIALS AND METHOD 
Written consent was obtained from 

patients included in study, accordingly to 

legislation. The study group included 20 

patients (age 40-70) from Dental Clinical 

Base “Mihail Kogălniceanu”, planned to be 

treated for cervical root dental caries. The 

exclusion criteria were as follows: pulp 

pathology, acute pain or chronic pain on long 

term, abscess. All patient data were included 

in clinical papers.  

The study was performed by two 

experienced dentists after were explained the 

aim of study, protocol and the advantages of 

the ART method (cavities preparation with 

hand instrumentarium, restoration in minimal 

isolation environment). The restorations were 

performed accordingly to the producer 

indications related to dental materials. The 

removal of infected dentine was performed 

using hand instruments from mechano-

chemical system Carisolvs. 

The check-up of the infected dentine 

removal was performed using a dentine dye 

Caries Indicator (Vladmiva). The cavities 

were raised with distilled water, dried and 

restored with the studied dental materials. For 

the multi-surfaces cavities it were used 

cervical portmatrices, matrices and 

wedges.The glassionomer cements GC Fuji 

IX GP, GC Fuji II LC were prepared 

accordingly to the producers indications. The 

restorations surfaces were covered with 

varnish. 

The assessment of fillings quality 

parameters was performed after 1 month and 

6 months, using ART restorations criteria 

(Table 2). The clinical examen was performed 

by a single operator (to avoid 

interexaminators variability) by direct 

visualization. The criteria for ART 

restorations were used. 

All ART treatment were performed 

simulating no access to cabinet conditions, 

electricity, saliva aspiration. The access in 

cavity was performed using only hand 

instruments. The removal of infected dentine 

was perfomed firstly on lateral walls, 

followed by enamel-dentine junction and 

cavity floor. In deep cavities, pulp protection 

was performed using calcium hydroxide  

(Kerr life, KERR).The dentine surface was 

prepared using GC Cavity Condiţioner for 10 

seconds, to improve the marginal adaptation 

and adhesion and to prevent microleakage. 

The cavities were randomly restored. 30 

restorations (15 from each material) were 

performed on a number of 10 patients. The 

restorations surfaces were covered with 

varnish (GC Fuji VARNISH). The patient 

was instructed not to eat one hour after the 

final restoration.  

After 6 months, 9 patients returned 

and 29 restorations were reevaluated. Two 

independent examinators assessed 

restorations accordingly to ART criteria used 

in previous studies.  
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Table 1. Distribution and number of restorations related to affected dental surfaces and type 

of material 

 1 surface            > 1 surface          1 surface          >1 surface  

GC Fuji VIII  GC Fuji II LC      GC Fuji VIII  GC Fuji II LC 

Number of 

restorations 

 

10                             5                                  13                      2 

TOTAL                 15                                                              15 

 

Table 2. Codes used to assess ART restorations 

SCORE DESCRIPTION 

0 

1 

2 

3 

4 

5 

6 

7 

8 

perfect aspect and function 

minor marginal defect, no need to repair 

reduced wear, no need to repair 

marginal defect <0,5 mm, need to repair 

wear >0,05 mm, need to repair 

absent restoration (partial or total) 

absent restoration, replaced 

absent tooth (extraction) 

absent assessment (patient absent) 

Codes:  

                 0, 1, 2  success; 

                 3,4,5,6 failure, 

                 7, 8 excluded. 

 

RESULTS  
The mean age of patients included 

in study was 59.14 years. Most were from 

urban environment  

 

 

 

(69%), with 31% from rural environment 

(graph 1.) 

 

 

 
Graph 1. Distribution of patients related to environment. 
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Mean DMFT was 72,6: 32 % teeth 

with dental caries, 39% teeth with fillings, 

29% teeth absent by extractions (carious 

lesions, periodontal disease, orthodontic 

reasons). 

Most of the restorations performed 

in study were localized on buccal surfaces 

and 1-surface (buccal, oral, proximal) 

(graph 2). 

In 6 deep cavities (acute dental 

caries) pulp protection was applied using 

calcium hydroxide (graph 3). 

 

 

Graph 2. Distribution of root dental caries related to surfaces 

 

 
Graph 3. Distribution of root dental caries related to depth and need for  indirect pulp 

capping  

 
After 6 months, one restoration (GC 

Fuji VIII) was not assessed due to the loss of 

teeth by extraction from periodontal reasons. 

Also one GC Fuji VIII restoration was 

partially lost and considered as failure. Thus 

success rate was 100 % for GC Fuji II LC and 

96.6 % for Fuji VIII.  The success rate for all 

studied restorations was 98.3%, after a time 

interval of 6 months.  

The statistical analysis did not find 

significant statistical differences between the 

first assessment session and the results of the 

restorations assessment after 6 month 

assessment (p>0.05). Also the analysis could 

not find significant statistical differences 

between materials or cavities categories (1-

surface, multi-surfaces). However the esthetic 

and quality of GC Fuji II LC restorations are 

superior comparing with GC Fuji VIII 

restorations (Figures 1-8). 

Cavities distribution related to depth 
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Figures 1-4. The assessment of GC Fuji II LC restorations (before, after treatment, after 6 

months of treatment) 

 

  
 

  
Figures 5-8. The assessment of GC Fuji VIII restorations  (before, after treatment, after 6 months 

of treatment) 

 

DISCUSSIONS 
Various clinical studies concluded 

that success rate of direct cervical root 

restorations is related both to clinical 

performance in oral cavity and restorations 

longevity.   
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Retention rate is considered as most 

important evaluation parameter. ADA 

(American Dental Association) standards for 

approval of dental materials indicate as 

minimal retention rate 95% after 6 months 

and 90% after 18 months. 

The retention of adhesive materials 

(composite resins, compomers, giomers) 

depends of the adhesion systems, as 

compressive stress is localised in restoration 

bulk and shear stress is localised at the level 

of adhesive interface.  

Despite their advantages, after 12-24 

months resin-modified glassionomer cements 

change colour due to incomplete 

polymerisation of residual HEMA molecules 

and water adsorption. The marginal fractures 

and  adhesion, along with marginal coloration 

are most frequent defects associated with 

cervical root restorations after 12-24 months, 

similar results with literature data. 

Numerous ART studies [11-20] 

showed a high success rate for class I 

restorations after 12 months (93%-99%). 

However a few studies focused on 

performance of cervical root restorations 

performed by ART technique. An explanation 

would be that many patients living in rural 

environment or in less developed areas 

choose extraction for teeth with cervical root 

dental caries. 

The higher rate of success in our 

study is due to the use of the ART technique 

combined with better quality materials (GC 

Fuji VIII, GC Fuji II LC) as well as the use of 

photo-cured CGI (GC Fuji II LC). Also the 

use of conditioner improves significantly the 

adhesion and reduces microleakage. Better 

esthetics and surface parameters due to the 

surface covering with varnish. 

 

CONCLUSIONS 
ART technique is a valid method and 

a successful therapeutic alternative in the 

carious disease management in less developed 

countries and for high carious risk population 

categories. 

ART technique respects biological 

principle in the treatment of dental caries, as 

encourages conservative minimal cavities. As 

painless technique, ART reduces fear and 

anxiety of patients, being easy accepted by 

diverse age categories of patients. 

ART technique can be useful in areas 

lacking access to dental cabinets, areas 

without electricity as well as for aged less 

mobile patients, children or adolescents in 

less developed countries. ART is useful in 

maintaining teeth longer time periods, 

delaying or avoiding extractions.  

ART technique combined with the 

use of GC Fuji VIII and GC Fuji II LC, to 

aged patients with cervical root carious 

lesions, was effective both for 1 surface 

cavities and multi-surfaces cavities after 6 

months. The results were promising for both 

types of glassionomer cements. 
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