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Abstract 

 

Objectives: This present study was designed to introduce the evolution of access cavity in 

endodontics and summarize the previous studies. Furthermore, it evaluated the indication of 

different type of access cavity by comparing the previous studies.  

Methodology: Only the studies regarding conservative endodontic access cavity from 2010 

to 2020 were included. The exclusion criteria for the studies were publication year before 

2010 or collected sample less than 30 teeth. Finally, 15 studies were selected through 

Pubmed.  

Results: Conservative endodontic cavity benefits the preservation of dentin; however, there 

are more studies stated that conservative endodontic cavity has no positive impact on 

fracture strength of the tooth. Besides, Conservative endodontic cavity might compromise 

the detection of extra canals and complicate the manipultaion of instumentation and 

obturation. Further studies are required due to the drawbacks and limitations of previous 

studies.   

Conclusion: Within the limitations of the studies so far, no positive impacts have been found 

utilizing Conservative endodontic cavity in incisors, and there are no clear benefits using 

Conservative endodontic cavities in all respects. In addition, considering that most of the 

studies found no positive impacts regarding fracture resistance of Conservative endodontic 

cavities and given the complicated manipulation of Conservative endodontic cavities. 

Nowadays, the use of traditional endodontic cavity in daily practice is sufficient to solve 

most of the cases. There is a lack of supporting evidence to promote conservative 

endodontic cavities in clinical practice and no adequate reasons to develop the training of 

this technique in dental clinicians. In short, the use of conservative endodontic cavities is not 

necessary in all type of teeth until the further randomized controlled trials existed in the 

future.  

 

Key words: traditional endodontic cavity, contracted endodontic cavities, ninja, truss, 

fracture resistance, instrumentation efficacy, transportation. 
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Resumen 

Objetivos: El presente estudio fue diseñado para presentar la evolución de la cavidad de 

acceso en endodoncia y resumir los estudios previos. Además, evaluó la indicación de 

diferentes tipos de cavidad de acceso comparando los estudios anteriores. 

Metodología: Solo se incluyeron los estudios sobre la cavidad de acceso endodóntico 

conservador de 2010 a 2020. Los criterios de exclusión para los estudios fueron el año de 

publicación antes de 2010 o la muestra recolectada de menos de 30 dientes. Finalmente, se 

seleccionaron 15 estudios a través de Pubmed. 

Resultados: La cavidad de acceso endodóntico conservador beneficia la preservación de la 

dentina; sin embargo, hay más estudios afirmaron que la cavidad endodóntica conservadora 

no tiene un impacto positivo en la resistencia a la fractura del diente. Además, la cavidad 

endodóntica conservadora podría comprometer la detección de canales adicionales y 

complicar la manipulación de la instumentación y obturación. Se requieren más estudios 

debido a los desventajas y limitaciones de los estudios anteriores. 

Conclusión: Según los estudios hasta ahora, no se han encontrado impactos positivos 

utilizando la cavidad endodóntica conservadora en los incisivos, y no hay beneficios claros 

con la utilización de las cavidades endodónticas conservadoras en todos los aspectos. 

Además, considerando que la mayoría de los estudios no encontraron impactos positivos 

con respecto a la resistencia a la fractura de las cavidades endodónticas conservadoras y 

dada la complicada manipulación de las cavidades endodónticas conservadoras. Hoy en día, 

el uso de la cavidad endodóntica tradicional en la práctica diaria es suficiente para solucionar 

la mayoría de los casos. Existe una falta de evidencia de apoyo para promover las caries 

endodónticas conservadoras en la práctica clínica y no hay razones adecuadas para 

desarrollar la formación de esta técnica en los odontólogos. En resumen, el uso de cavidad 

endodóntica conservadora no es necesario en todo tipo de dientes hasta que existan más 

ensayos controlados aleatorios en el futuro. 

 

Palabras clave: cavidad endodóntica tradicional, cavidade endodóntica conservadora, 

ninja, truss, resistencia a la fractura, eficacia de la instrumentación. 
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Introduction: 

Historically, endodontically treated teeth are more breakable and have a higher 

possibility of fracture compared with vital teeth(1–3). A large number of risk factors are 

involved, including quantity of the substance loss, dehydration of dentine after treatment, 

different filling technique, post selection(1,4,5). Preparation of access cavity is the most 

challenging and a vital step in endodontic treatment.  

Design of access cavity would affect the quantity of the substance loss, since the 1980s, 

the concept of “complete unroofing of the pulp chamber and straight-line access to the level 

of the mid-root canal curvature” has been promoted, which nowadays called the “traditional 

endodontic cavity” (TEC) (6). Its principles include:  

• The removal of all carious dentin and defective restorations(7)(8).  

• The outline form(7,8).  

• The convenience form(7,8).  

• The “toilet” cleaning of the cavity. 

• The extension for prevention (7).  

In traditional endodontic cavity preparation, the initial penetration should be on the center 

of the pulp chamber(8). Outline form can be considered as a projection of the internal 
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anatomy to the external surface. There are three factors determine the outline form: size of 

pulp chamber, shape of pulp chamber, number and direction of root canal. Then, achieving a 

straight line access from occlusal surface to the apical foramen is the main objective of 

convenience form to improve visibility and following instrumentation(9). The toilet cleaning 

of the cavity pointed out that to avoid obstruction of the root canal, removing debris and 

necrotic substance by irrigation is crucial and indispensable. The extension for prevention is 

accomplished by sacrificing additional tooth structure to prevent iatrogenic 

complications(8).    

The traditional access cavity provided some benefits, such as the improved visibility,  

the better management during cleaning, shaping, and obturation procedures, the enhanced 

exploration of the canal openings(7,10). It remained dominant and has been unchanged for 

decades. Nevertheless, a concern regarding TEC is the excessive removal of the sound tooth 

structure might lead to future fracture or deformability of the tooth(8,11).   

In order to avoid it, the endodontic access cavity design has been modified first by Clark 

and Khademi to minimize the tooth structure removal and this nowadays was known as the 

Conservative Endodontic access Cavity (CEC), which emphasizes  

• Partial deroofing of the pulp chamber(6).  

• Conservation of the maximum amount of peri-cervical dentin in posterior teeth 
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•Preservation of the peri-cingulum dentin in anterior teeth. 

•Formation of soffit(7,12,13). 

Conservative Endodontic access Cavity overlooks the concept of straight-line access and 

complete unroofing of the pulp chamber and aims to be least invasive and preserve the 

tooth structure as much as possible(6,14). Peri-cervical dentin is the dentin located 4 mm 

above and 4 mm below the CEJ(15–17). It is mainly responsible for distribution of the 

occlusal force to the root; hence, it is major contributing factor in improving fracture 

strength of the tooth and it is irreplaceable by any other material(13). In anterior teeth, 

there is an area called peri-cingulum dentin. The forces are concentrated at the cingulum 

when the upper front teeth are burdened in mastication; therefore, it acts as a cushion and 

it is crucial for the strength of the tooth(13,18). Soffit is a little segment of pulpal roof 

encircling the total coronal portion of the pulp chamber(13). If it is removed, the 

surrounding peri-cervical dentin may be damaged(12); in addition, the main reason to 

preserve soffit is to avoid gouging of the lateral walls(13). 

Conservation of the pulp horns and slightly convergent walls occlusally beveled is one 

of the keys of CEC, so that the floor of pulp chamber and the orifices of the root canal are 

viewed from different angulation(7,19,20). While performing a conservative access cavity, 
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the opening should be as conservative as possible without a predetermined shape from the 

beginning, until it is necessary to enlarge the cavity to achieve a better visibility (7).  

As time goes by, these principles have been interpreted by creating different access 

cavities(12). For instance: Truss access, Ninja Endodontic Access Cavity, Caries leveraged 

access, Calla Lily Enamel Preparation, Guided endodontic access, Dynamic Guided 

access(12).  

Truss access consists of separate cavities directed to each canal orifice, rather than 

removing whole pulp chamber roof. The principle of this access cavity is to preserve the 

dentin in between the cavities which strengthening the remaining tooth structure(21). More 

specifically, in case of a premolar, we could prepare the buccal and palatal canal separately 

by preparing two openings in buccal and palatal parts of the occlusal surface leaving an 

intact tooth structure between the two openings. In case of a mandibular molar, the 

mesiobuccal canal and the mesiolingual canal could be prepared in a single opening, and the 

distobuccal canal and the distolingual canal could be prepared in the other opening, 

therefore, the intact tooth structure in between can reinforce the strength of the walls. 

Nevertheless, the drawbacks of truss access include time consuming, compromising the 

debridement efficiency, and inaccuracy which may lead to gouging, perforation, more 

instrument breakage(6). 
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Truss access cavity (13) 

 

The objective of ninja cavity is to perform a small hole on the occlusal surface and all of 

the canal orifice can be localized successfully (22). It usually starts from the central fossa, 

then conically towards the canal orifices(22)(23). In the case of anterior teeth, if attrition or a 

deep concavity is presented in the lingual surface of the crown, the access can be carried out 

in the middle of the incisal edge, and parallel to the long axis of the tooth. (19)(24)  

 

Ninja access cavity(13) 
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In caries leveraged access, tooth structures of no value or low value including tertiary 

dentin, undermined enamel, caries, and restorations can be used as a starting point and be 

removed for access preparation. Direct conservation of healthy dentin and removal of 

discontinuities in tooth structure can be achieved in this access design.(12)  

 

Caries leveraged access cavity in lower first molar(12) 

 

In Cala Lilly preparation, shape of the access appears like calla lily flower. In this 

preparation a bevel (45 degree) is made on the enamel portion of access cavity to remove 

undermined enamel. The majority of occlusal surface is involved, therefore, it improves the 

resistance and strength of the access preparation (12). 
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Cala lilly preparation(13) 

 

In “Guided Endodontics” method, 3D printing technique is used to achieve minimal 

invasive access to root canals. Intraoral scanning is done followed by CBCT scanning. Virtual 

drill path is then planned on the computer screen which is designed by combining the data 

from intraoral scanning and CBCT and virtual sleeve is made for the guiding of the bur(13). 

The template is printed with 3D printer and attached to model. Then the preparation is 

made with specifically designed bur(12). 

Dynamic guidance was proposed by Dr. Maupin as a solution for the difficulties in the 

use of static drill guides in guided endodontics(25). It uses an overhead three dimensional 

camera system (X-NAV System) which helps to immediately present the position of the 

patient’s jaw and the bur in 3D during the clinical procedure (12). It has significant 

advantages over guided endodontic access which lacks inter-occlusal distance and needs 

waiting time for the preparation of a 3D printed guide (25). 

Broadly speaking, CECs avoid the excessive invasiveness of tooth structure and enhance 

the fracture resistance; however, some concerns may be identified, it might  

• Compromise the efficacy of root canal instrumentation in lower molars(11)(26).  
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• Increase the possibility of mishaps of root canal, such as transportation, perforation, and 

ledging of the canals(6). 

• Make subsequent obturation of root canal and coronal restoration more complicated. 

• Require longer instrumentation time  

So far, there is no randomized controlled trials to support that Conservative Endodontic 

access Cavities participate in the durability and lifespan of the teeth(7). Furthermore, there 

are studies suggesting that CECs don’t have a positive effect regarding fracture strength of 

the tooth(14,27). Given the doubt existed and the difficulties during CEC procedure, whether 

the benefits of CEC outweigh the risks is still controversial(6).  

 

 

 

 

Objective: 

This present study was designed to 

•Introduce the evolution of access cavity in endodontics.  

•Summarize the previous studies given that some results of the studies are contrary, and it 

might be doubtful for the readers. 
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•Evaluate different type of access cavity by comparing the previous studies.  

•Make a conclusion regarding the indication of each technique and analyze the benefits and 

drawbacks of each technique. 

 

 

 

 

Methodology: 

Given that the topic was “New trends in designing access cavity in endodontics”, only 

the studies regarding conservative endodontic access cavity from 2010 to 2020 were 

included. The exclusion criteria for the studies were publication year before 2010 or 

collected sample less than 30 teeth. Key words: traditional endodontic cavity, contracted 

endodontic cavities, ninja, truss, fracture resistance, instrumentation efficacy, transportation. 

Around 15 studies were selected through Pubmed with the university account and 

downloaded in Mendeley so that citation and references could be inserted correctly with 

Vancouver style. The studies including the experiment of different access cavity are listed in 

the following table, and its’ results will be analyzed in the discussion. 
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Incorporating 

authors 

Journal Publication year Number of subjects 

CorsentinoG, 

PedullàE, CastelliL, 

LiguoriM, 

SpicciarelliV, 

MartignoniM(22) 

Journal of 

Endodontics 

2018 One hundred 

mandibular first 

molar teeth 

OzyT, OzsezerE(14)  2018 One hundred 

extracted 

mandibular first 

molar  

MooreB, VerdelisK, 

KishenA, DaoT, 

FrcdC, 

FriedmanS(27) 

Journal of 

Endodontics 

2016 Fifty-nine extracted 

intact maxillary 

molars 

Chih-Yu Lin, Dan Lin, Journal of 2020 Forty-five intact 
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Wei-Hung He(6) Endodontics extracted teeth 

were selected 

AlovisiM, 

PasqualiniD, 

MussoE, BobbioE, 

GiulianoC, 

MancinoD(17) 

Journal of 

Endodontics 

2018 Thirty extracted 

human mandibular 

molars  

A. F. A. Barbosa, E. J. 

N. L. Silva, B. P. 

Coelho, C. M. A. 

Ferreira , C. O. Lima 

& L. M. Sassone(26) 

 2020 Thirty extracted 

intact mandibular 

molars  

KrishanR, PaquF, 

OssarehA, 

KishenA(28)  

 2014 Ninety extracted 

Intact maxillary 

central incisors, 

mandibular second 

premolars, and 

mandibular first 
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molars  

PlotinoG, 

GrandeNM, IsufiA, 

IoppoloP, PedullàE, 

BediniR(29) 

Journal of 

Endodontics 

2017 One hundred and 

sixty extracted 

maxillary and 

mandibular molars 

and premolars  

Gokhan Saygili, Banu 

Uysal, Bawar Omar, 

Elif Tarim Ertas, 

Huseyin Ertas(30) 

 2018 Sixty extracted 

maxillary first molars 

Gaya C. S. Vieira, 

Alejandro R. Perez, 

Flavio R. F. Alves(31) 

Journal of 

Endodontics 

2020 Sixty-two 

mandibular incisors  

Almira Isufi, 

Gianluca Plotino, 

Nicola M. Grande, 

Luca Testarelli(32) 

Journal of 

Endodontics 

2020 One hundred and 

twenty extracted 

maxillary and 

mandibular molars 

and premolars  
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Results: 

Rajesh Krishan et al, 2014(28) The mean load at fracture: 

Premolars with CEC (586+-116.9N) and with 

TEC (328+-56.7N). 

Molars with CEC (1586+-196N) and with 

TEC (641+-62N)  

  

A. F. A. Barbosa et al, 2020(26) The average failure load  

TEC group 748+-238 N  

CEC group 971+-377 N. 

Brent Moore et al, 2016(27) Mean proportion of the modified canal wall  

CECs (49.7%+-12.0%) 

TECs (44.7%+-9.0%) 

Mean load at failure 
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CECs (49.7%+-12.0%) 

TECs (44.7%+-9.0%) 

Gaya C et al, 2020(31) Number of bacteria-positive samples  

CEC group (25/29, 86%) 

TEC group (14/28, 50%) 

Mario Alovisi et al, 2018(17) Mean volume of removed dental tissue 

CEC group (23.01+-7.4 mm3) 

TEC group (53.2+-8.9 mm3) 

Mean number of pecking motions required 

TEC group (3.6+-1.6) 

CEC group (5.1+-2.2) 

Gianluca Plotino et al, 2017(33) Mean load at fracture 

Upper premolars with TEC (around 498) 

Upper premolars with CEC (around 821) 

Upper molars with TEC (around 810) 

Upper molars with CEC (around 1143) 

T. Ozy et al, 2018(14) Fracture loads of the roots 

TEC + EverX Posterior (971.03+-114.28N) 
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CEC + EverX Posterior (1008.25+-216.83N) 

TEC + SDR (1451.92+-205.39N) 

CEC + SDR (1674.07+-238.36N) 

Almira Isuf et al, 2020(32) Percentage of volume of dentin and enamel 

removed 

CEC group (up to 15%) 

TEC group (more than 15%)  

 

 

 

 

Discussion: 

Rajesh Krishan et al, 2014(28) evaluated the impacts of CEC on different teeth. In the 

study, mechanical efficacy of canal instrumentation is evaluated with micro–computed 

tomographic (micro-CT) imaging. Preoperative and postoperative micro-CT images enables 

measurements of changes in root canal morphology, including volume of the dentin 

removed and canal wall surface areas untouched by instruments(28)(34). Fracture resistance 

of teeth is measured by simulated functional loading in the Instron Universal Testing 
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machine until fracture occurs(28)(35). Their findings indicated that larger proportion of 

untouched canal wall can be observed in the distal canals of molars with conservative 

endodontic cavities and there were no significant differences in other tooth types. Therefore, 

CEC compromises the instrumentation efficacy in the distal canals of molars. The dentin 

volume removed was significantly smaller for CEC than for TEC in incisors, premolars, molars 

all 3 tooth types. Furthermore, the fracture resistance for CEC was significantly higher than 

for TEC in premolars and molars and no remarkable differences in incisors. More importantly, 

molars and premolars with CEC presented similar fracture resistance to intact teeth of the 

same type; however, teeth with TEC were much less resistant than intact teeth(28).  

In addition, Rajesh Krishan et al, 2014(28) advocated that CEC deserves to be 

considered as a preferable cavity for mandibular premolars. They found out that CEC on 

mandibular molars has an advantage of increased fracture strength and disadvantage of 

compromised canal instrumentation in the distal canals. Given that proper widening of the 

distal outline of CEC might reduce the risk of compromised canal instrumentation(28)(29), 

they stated that even in mandibular molars, CEC deserves to be considered as a preferable 

cavity design. They mentioned the importance of minimally invasive procedures and 

recommended the clinicians to sharpen their skills to be able to work effectively in confined 

spaces. 
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The study by A. F. A. Barbosa et al, 2020(26) evaluated the impacts of CEC on 

mandibular molars. In the study, the surface area, unprepared area, volume of dentine 

removed and the overall root canal filling quality were calculated by a software “3D Slicer 

4.4.0.” The root canals were contaminated by a culture of enterococcus faecalis so that the 

level of microbial reduction could be evaluated later on(26). Fracture resistance was 

measured by a universal testing machine callled EMIC DL2000 with continuos compressive 

force(26). The results indicated that conservative endodontic access cavities did not provide 

any benefits compared with the traditional endodontic access cavities regarding microbial 

reduction in canals after final irrigation, volume of dentine removed, centring ability and 

transportation(26), and there are more unprepared canal wall areas in conservative 

approaches compared to the traditional endodontic access cavities. In addition, there is no 

significant differences regarding the average failure load among the group TEC and CEC. A. F. 

A. Barbosa et al, 2020(26) concluded that conservative approaches were associated with 

larger volumes of filling material remnants within the pulp chamber, which is in line with the 

findings of Rajesh Krishan et al, 2014(28). It indicates that adequate cleaning of pulp 

chamber and manipulation of instrumentation are more difficult in small access cavities. 

However, A. F. A. Barbosa et al, 2020(26) found out that there was no positive influence 

regarding fracture resistance of mandibular molars(26), which is contrasting to the findings 
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of Rajesh Krishan et al, 2014(28). It might be due to the restoration of the teeth was carried 

out before the fracture test in the study by A. F. A. Barbosa et al, 2020(26), and the 

instrumented teeth without restoration were loaded to fracture in the study by Rajesh 

Krishan et al, 2014(28). It has been proved that restored teeth would recover up to 72% of 

the original fracture resistance when compared to untreated teeth(27,36). One of the 

limitations of this study is that microbial sampling was performed by paper points. 

Contamination of root surfaces may not have been detected completely with paper points 

since it prevents the detection of bacterial biofilms on canal walls; comparatively speaking, 

pulverization technique enhanced the detection and provided a reliable representation of 

bacterial sampling(37). However, pulverization technique cannot be used in this study 

because it will lead to the failure of following assessment because of its destructive nature. 

The study by Brent Moore et al, 2016(27) evaluated the influence of CECs regarding 

instrumentation efficacy in maxillary molars. Extracted intact teeth were assigned to CEC 

and TEC group. Imagination of micro-CT allows verification of instrumentation efficacy. The 

fracture resistance was measured by Instron Universal Testing machine, and the axial strain 

was recorded before cavities performed and after instrumentation completed(27). The teeth 

were fatigued periodically and it was compressed by continuous force afterwards. It found 

out that there was no significant differences between CECs and TECs regarding 
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instrumentation efficacy, besides, there was no significant advantages regarding fracture 

strength of CEC on maxillary molars compared with TEC on maxillary molars(27). This result 

is contrasting to the findings of A. F. A. Barbosa et al, 2020(26) regarding impacts of 

instrumentation efficiency of CEC. Brent Moore et al, 2016(27) stated that there is no 

significant difference regarding instrumentaton efficiency between CEC and TEC. It might be 

due to the differences of the type of teeth included. Brent Moore et al, 2016(27) selected 

maxillary molars as samples, and A. F. A. Barbosa et al, 2020(26) used mandibular molars as 

samples. The findings of A. F. A. Barbosa et al, 2020(26) and Brent Moore et al, 2016(27) 

both presented that there is no significant difference on fracture resitance between CEC and 

TEC. Brent Moore et al, 2016(27) neither supported nor opposed the uses of CEC on 

maxillary molars. They stated that due to the complication of root canal systems in maxillary 

molars, and complication of localizing secondary canal in mesiobuccal root (38). The 

utilization of CEC on maxillary molars should be carefully assessed by the clinician individualy. 

However, Gokhan Saygili et al, 2018(30) evaluated the secondary mesiobuccal canal 

detection ratio of different endodontic Access Cavity types in the upper first molars. They 

selected 60 extracted maxillary first molars. The canals were searched after each group of 

cavities prepared. The weight of the teeth were calculated pre-operatively and 

post-operatively(30). They found out that the secondary mesiobuccal detection rate of 
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conservative endodontic cavity (%53,3) and traditional endodontic cavity (%60) are similar. 

In other words, it was concluded that the use of conservative endodontic cavity in upper 

molars seems reasonable in the matter of detecting secondary mesiobuccal canal and the 

removal of hard tissue; however, the clinicians have to take their own knowledge and 

technique into account.  

Gaya C et al, 2020(31) evaluated the impacts of minimally invasive endodontic 

regarding the disinfection and shaping of oval canals of mandibular incisors. The samples 

were divided into conservative and traditional access cavities, and a pure culture of 

Enterococcus faecalis contaminated the canals for 30 days(31). Intracanal bacteriologic 

samples were taken pre-operatively and post-operatively. (31). Micro-CT scans were used to 

evaluate the shaping. It found out that bacterial counts in the traditional cavity group were 

82% lower than in the contracted cavity group, which is contrasting to the result by A. F. A. 

Barbosa et al, 2020(26). It is due to the difference of methodologies. Gaya C et al, 2020(31) 

selected 30 manibular incisors and A. F. A. Barbosa et al, 2020(26) selected 30 mandibular 

molars. Furthermore, Gaya C et al, 2020(31) performed additional steps during the 

procedure of bacteriological sample taking, for instance, they sealed the apical foramen of 

all the samples with Topdam material, which is useful for avoiding bacterial leakage and 

simulating the vapor lock effect by creating a closed-end system. Nevertheless, both studies 
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had the same limitation, which is using paper points for bacteriologic sampling. This method 

cannot discover the exact localization of the residual bacteria, it only evaluates the 

approximate bacteriologic conditions in the main canal(31,39).  

Gaya C et al, 2020(31) found out that there were no significant differences regarding 

the volume of unprepared areas in canals between the contracted and traditional 

endodontic cavity groups (31), which is in agreement with Brent Moore et al, 2016(27) and 

conflicting with Barbosa et al, 2020(26). Brent Moore et al, 2016(27) and Gaya C et al, 

2020(31) had the similar result even though they used different instruments. The 

disagreement of Barbosa et al, 2020(26) and Gaya C et al, 2020(31) may be due to the teeth 

selected and the instruments selected. Gaya C et al, 2020(31) utilized the XP-endo Shaper for 

root canal instrumentation, and Barbosa et al, 2020(26) selected Reciproc Blue R25 (VDW, 

Munich, Germany). XP-endo Shaper was a recently introduced instrument and it was 

designed to touch more walls than traditional instruments without removing excessive 

structure due to its flexibility and snake shape(40). It was concluded by Gustavo De-Deus et 

al, 2019(40) that the XP-endo Shaper showed a higher percantage of root filling removal.   

Mario Alovisi et al, 2018(17)” assessed the influence of Contracted endodontic cavities 

on the preservation of the original canal anatomy after shaping with nickel-titanium rotary 

instruments. Thirty extracted human mandibular molars with fully formed apices and 
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independent mesial canals were randomly assigned to group Contracted endodontic cavities 

and group traditional endodontic cavities(17). Micro-CT analyses were performed before 

and after shaping, and images were analyzed to evaluate canal volumes, surface areas, and 

centroid shift on cross sections at 1 mm and 3 mm from the apex. They found out that there 

were several pecking motions observed in the CEC group, and TEC presents a better 

preservation of the original canal anatomy during shaping compared with CEC, particularly at 

the apical level. In the findings of Mario Alovisi et al, 2018(17), there were more apical 

transportations observed in the CEC group compared with the TEC group. It was possibly 

related to the presence of coronal interferences (17,27–29).These results differ from the 

findings of A. F. A. Barbosa et al, 2020(26). It is probably due to the difference of instruments 

for the preparation. A. F. A. Barbosa et al, 2020(26) carried out the instrumentation with 

Reciproc Blue R25 and Reciproc Blue R40. Mario Alovisi et al, 2018(17) used WaveOne Gold 

(Dentsply Maillefer) for shaping. Regaing the manufacture of Reciproc Blue, it was coated by 

an oxide layer, which may enhance the flexibility. In addition, It has been proven that the 

cyclic fatigue resistance of Reciproc Blue was higher than of WaveOne Gold(41). These 

differences might affect the number of pecking motions required during instrumentation 

and the outcome of transportation.  
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Gianluca Plotino et al, 2017(33) selected 160 teeth including 40 maxillary first molars, 

40 mandibular first molars, 40 maxillary first premolars, and 40 mandibular first 

single-rooted premolars. All types of teeth were drilled with the same type of bur. The 

canals were filled with gutta percha and at the end, the access cavities were restored with 

composite restorations(33). To simulate the oral environment, the teeth were mounted on 

brass rings with the roots embedded in self-curing resin up to 2 mm apical to the CEJ while 

loaded in a mechanical material testing machine (LR30 K) for fracture test(33). The 

maximum load at fracture was recorded; moreover, the fracture was classified into 

restorable or unrestorable depends on the site of fracture. The statistics indicated that the 

mean load at fracture for teeth of TEC group was significantly lower than the CEC group(33). 

The findings of Gianluca Plotino et al, 2017(33) revealed that the mean load at fracture for 

teeth of TEC group was significantly lower than the CEC. This result are in line with the 

study by Rajesh Krishan et al, 2014(28). Although the methods were different, both of them 

reached the same results. Rajesh Krishan et al, 2014(28) tested fracture resistance without 

restoration, unlike Gianluca Plotino et al, 2017(33) tested after restoration. However, some 

recent studies manifested that CEC does not have positive impacts on fracture resistance 

compared with TEC such as Barbosa et al, 2020(26), Brent Moore et al, 2016(27), T. Ozy et 

al, 2018(14)…etc. This contrasting finding might be associated with lots of factors, including 
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the type of teeth selected, the endodontic and restorative materials chosen, the 

approaches to test the fracture resistance(27,28,33). Regarding the method of fracture test, 

Both Gianluca Plotino et al, 2017(33) and Rajesh Krishan et al, 2014(28) mounted the 

samples on brass rings with the roots embedded in self-curing resin up to 2 mm apical to 

the cementoenamel junction. Brent Moore et al, 2016(27) mounted the teeth up to 3 mm 

apical to the cementoenamel junction in customized cylinders fabricated with self-curing 

resin, with a 0.2-mm-thick lining of polyvinyl siloxane simulating the periodontal ligament. 

In addition, Brent Moore et al, 2016(27) carried out a distinct method, the teeth were 

subjected to 1 million loading cycles in the Instron Universal Testing machine to simulate 

approximately 4 years of chewing function within the physiological forces(27). This extra 

method made the samples more similar to the intraoral condition in reality compared with 

other studies. Therefore, it further validated the result. 

T. Ozy et al, 2018(14) aimed to compare the fracture strength of mandibular molar 

prepared with CEC and TEC, and restored with SDR and EverX Posterior base composite 

materials(14). The samples were divided into TEC prepared with SDR restored, TEC prepared 

with EverX restored, CEC prepared with SDR restored, and CEC prepared with EverX restored. 

All the teeth were kept in distilled water at room temerature for 24 hours before the 

fracture test(14), and the fracture test was carried out by an Instron Universal Testing 
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Machine(Instron, Buckinghamshire, UK). The fractures were recorded as restorable if it was 

above the level of bone simulation and unrestorable if it was below the level of bone 

simulation. Among the different groups, the highest fracture resistance was presented in 

group TEC+SDR and group CEC+SDR(14). The results manifested that there was no 

statistically significant difference regarding fracture strengths of TEC and CEC preparation 

with the same restorative material. In addition, the manipulation of restorative materials in 

CEC preparation was more difficult than TEC preparation(14). Unlike most of the studies 

preparing occlusal cavities, the study by T. Ozy et al, 2018(14) imitated the interproximal 

caries, which explained the class II cavitys prepared. It was concluded that there was no 

statistically significant difference regarding fracture strengths of TEC and CEC preparation 

with the same restorative material. However, they found out that the manipulation of 

restorative procedures in CEC is more complicated, which might compromise the 

achievement of correct restoration.  

Almira Isuf et al, 2020(32) compared the difference between ultraconservative 

endodontic cavity (UEC), conservative cavity and traditional cavity regarding the amount of 

removed dentin and enamel. The teeth were scanned by CBCT before and after access cavity 

preparation. The sliced image data were imported into the MeVisLab framework system. The 

percentage of volume of dentin and enamel removed for each endodontic access cavity 



29 
 

preparation was measured(32). They found out that the percentage of volume of dentin and 

enamel removed in UEC (less than 6%) and CEC (8.1%-14.2%) was significantly lower than in 

TEC (16%-19.2%) in all of the tooth types(32). One of the limitation of this study was that the 

maximum and minimum values of dentin and enamel removed in each of the group were 

similar to the mean of the other groups. However, it at least proposed the benefit of 

“conservative concept” according to the percentage of volume of dentin and enamel 

removed.  

All in all, CEC might compromise the detection of extra canals and complicate the 

manipultaion of instumentation and obturation. So far, the incidence of instrument fracture 

has not been assessed yet in any article, it is a subject worthy to be focused on. Further 

studies are required and there are more aspects have to be taken into account. For instance, 

if the knowledge and the technique of clinician would affect the detection rate and the 

difficulty of instrumentation and obturation(19). 

On the other hand, due to the limitation of sampling technique, the influence of CEC on 

microbial reduction is still imprecise. Further studies with different technique are required to 

confirm the results. It is clear that the dentin would be preserved more in CEC, which 

validates the concept of “conservative dentistry.” However, given the statitics so far, most of 

the studies concluded that CEC had no significant impact on fracture resistance compared 
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with TEC. There are a lot of uncertainties would affect the results. For example, tooth age is 

a vital factor that affect the tooth strength and durability. It is recommended to be 

considered in sample selection; nonetheless, it has been neglected in most of the included 

articles(19). Furthermore, internal and external anatomy of teeth, such as the width of pulp 

chamber, crown morphology, would affect the value of fracture resistance test. Most of the 

studies carried out sample selection by 2D radiogragh and direct measurement. In future 

studies, it is worthy to be considered using CBCT or micro-CT technologies so that the 

reliability and accuracy of sample selection can be further validated. Besides, there are 

plenty of factors might affect the outcome of fracture resistance test, such as the storage of 

extracted teeth, the technique of extraction carried out by clinician. This information is 

always encouraged to be reported(19). 

Some studies have divided the samples into TEC and CEC, but the concept of 

ultra-conservative cavity was included in some studies as well. The definition of different 

cavities has always been debatable, and the cavities carried out were based on the 

experience of cliniclian. There are different access can be considered as CEC due to the 

ambiguous and undefined terminology. Therefore, it might confuse the reader because of 

the misconception of different designs. For example, the term contracted was meant to 

define a “conservative” access cavity, but often its design was more associated with the 
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design of an ultraconservative cavity(27,32). On the other hand, the “traditional” cavities 

that they performed might be more conservative than the definition of TEC in reality(32). 

Furthermore, the force applied to the samples in every studies was not as dynamic as the 

force in reality, and lots of intraoral factors such as PH changes, temperature changes, saliva 

were not simulated(14). Future research should focus on simulating the intraoral condition 

as much as possible. 

In general, it is advisable to shift the modern dentistry toward a minimally invasive 

concept, but it is also indespensable to perform sufficient endodontic access for adequate 

operating space(17). In previous studies, most of the endodontic access were performed in 

extracted human teeth and it was challenging even under this condition, not to mention 

when actually treating a patient. It is always unworthy that the clinicians merely want to 

preserve the tooth substance and sacrifice the completeness of treatment. After all, the 

overall success of endodontic treatment is the main objective that every clinicians are tying 

to achieve.     

At this point in time there are no clear benefits to support the use of Conservative 

endodontic cavities. In addition, there is no randomized controlled trials regarding 

conservative endodontic cavities so far, the long-term prognosis and durability of the teeth 

with conservative endodontic cavities are still unknown. Furthermore, patient-related 
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factors such as periodontitis, bruxism can be presented in clinical trials, which is impossible 

to be simulated in laboratory conditions(19). Therefore, whether conservative endodontic 

cavities are recommendable in daily practice should require further studies with more 

samples and randomized controlled trials in the future. 

 

 

 

 

Conclusion: 

Within the limitations of the studies so far, no positive impacts have been found 

utilizing Conservative endodontic cavity in incisors, and there are no clear benefits using 

Conservative endodontic cavities in all respects. In addition, considering that most of the 

studies found no positive impacts regarding fracture resistance of Conservative endodontic 

cavities and given the complicated manipulation of Conservative endodontic cavities. 

Nowadays, the use of traditional endodontic cavity in daily practice is sufficient to solve 

most of the cases. There is a lack of supporting evidence to promote conservative 

endodontic cavities in clinical practice and no adequate reasons to develop the training of 

this technique in dental clinicians. In short, the use of conservative endodontic cavities is 
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not necessary in all type of teeth until the further randomized controlled trials existed in 

the future.  
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