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Simultaneous crown-root shielding in endodontics: 
from root preparation to coronary restoration

ABSTRACT

Introduction: Restoration of  endodontically treated teeth 

is a factor that can significantly influence treatment suc-

cess. In this context, simultaneous restoration of  both root 

and crown represents a restorative possibility. An excel-

lent alternative is the use of  fiberglass posts combined with 

direct composite resin restorations, mainly due to the me-

chanical and aesthetic properties of  fiber posts associated 

with current composite resins. Objective: The objective 

of  this study is to present a technique of  instrumentation 

and simultaneous restoration of  the root canal system by 

means of  clinical cases reports. This technique encompass-

es endodontic-restorative diagnosis, mechanical root canal 

preparation, ultrasonic preparation of  the post placement 

site aimed at intracanal fiberglass post cementation, con-

cluding with functional restoration of  the tooth, considering 

its clinical, mechanical and biological aspects. Results: 

Clinical and radiographic controls revealed both cases 

were asymptomatic, in occlusion, and presented repair of  

periapical lesions. Conclusions: It can be concluded that 

this technique allows adequate simultaneous restoration of  

endodontically treated teeth in a single treatment session, 

as evinced by the presented cases. 

Keywords: Endodontics. Dental post. Composite resins. 

Root canal preparation. Intracanal post technique.
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Introduction
Restoration of  endodontically treated teeth has led 

to discussions between clinicians and researchers. It 

is characterized by lack of  a standardized clinical pro-

tocol. Currently, Dentistry has been concerned with 

defining the best technique for restoration of  edon-

dontically treated teeth. These teeth deserve special 

care due to lower mechanical resistance when com-

pared to teeth with vital pulp.1

The objective of  any treatment should be preser-

vation of  the highest volume of  dentin, the structural 

tissue of  the tooth which provides elastic resistance 

to the dental element. Replacement of  lost root den-

tin with intracanal posts and resin material allows 

proper rehabilitation of  the endodontically treated 

tooth. Thus, the adequate combination of  different 

types of  material enables the professional to perform 

restorations with minimal wear of  dental structure 

and high clinical success.2

As for the “ideal” restoration, there is no clinical 

or scientific consensus for all cases3,4,5 regarding the 

decision to place a complete crown, indirect resto-

rations, overlay, onlay, inlay, or direct restoration. 

Important aspects should be considered in the res-

toration of  endodontically treated teeth, such as the 

amount of  remaining cervical crown,6 functional oc-

clusion, and axial, lateral and shear forces, among 

others.7 All those factors are essential for proper res-

toration of  both the crown and root. Ray et al8 corre-

lated the success of  adequate crown restoration with 

successful endodontic treatment.

In regards to root structure, fiberglass posts have 

rigidity very similar to dentin, absorbing the stress 

generated by masticatory forces and protecting the re-

maining root, due to the fact that they contribute to the 

construction of  a mechanically homogeneous unit.9

A composite resin filling core will be inserted at 

the interface between the post and the morphological 

restoration of  the treated tooth, with a view to recon-

stituting teeth that lost structural dentin. Additionally, 

intracanal posts will be combined with the aforemen-

tioned elements. This reconstruction is important not 

only in order to provide support and retention for 

direct or indirect restorative material, but also in the 

homogenous distribution of  stress surrounding the re-

maining tooth.10 In this context, contemporary resins, 

such as bulk-fill and flow resin composites as well as 

resin cements, facilitate cavity filling with quality, me-

chanical resistance and within a short period of  time.11

At the coronal portion of  the filling core, the final 

restoration is another important component in final 

morphological and aesthetic reconstruction of  the 

tooth. Composite resins currently available are great 

options for meeting aesthetic requirements and me-

chanical resistance necessary for direct restorations 

or as a base for a future prosthetic crown.

There are several types of  material and techniques 

for restoration of  endodontically treated teeth; how-

ever, there is no doubt regarding the need to create a 

restoration that allows functions of  this dental element 

to be restored. It is important to keep in mind that no 

restorative material replaces dental tissue with the same 

efficiency. This fact forces us to select a technique that 

is conservative towards the remaining dental structure, 

in addition to using material that is biocompatible, func-

tional and that provides appropriate aesthetics.12

This paper aims to present, by reporting clinical 

cases, the concept of  CRS (Simultaneous Coronal-

Radicular Shielding), a technique consisting of  simul-

taneous preparation and restoration of  both the root 

canal system and crown. CRS involves planned bio-

mechanical preparation aimed at immediate place-

ment of  an intracanal fiberglass post and conclusion 

with definitive restoration of  the endodontically tooth 

with resin material, considering clinical, mechanical 

and biological aspects of  the tooth.

Clinical case report
Description of clinical case 1

A female patient presented with discomfort in the 

mandibular first molar on the left side. Clinical ex-

amination revealed extensive restoration. Further-

more, extensive apical lesion in mesial and distal ca-

nals was discovered radiographically, characterizing 

chronic apical periodontitis (Fig 1).

After careful evaluation of  the case, considering 

the diagnosis, remaining dental structure and the 

need for both endodontic and restorative treatments, 

endodontic treatment and simultaneous crown-root 

shielding were planned.

Before treatment onset, the diameter of  the post 

was selected according to root anatomy of  the tooth 

to be treated. In this case, the distal canal would re-

ceive the fiberglass post.
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Figure 1. Diagnostic radiograph revealing significant periapical lesion.

The operative field was isolated with a rubber dam 

and the access surgery to the root canal system was 

performed. After preparation of  root canal opening, 

odontometry was performed with the aid of  a Pro-

pex Pixi apex locator (Dentsply-Maillefer, Ballaigues, 

Switzerland).

Subsequently, chemical-surgical preparation 

(CSP) was carried out as follows:

- In the mesial canals, CSP was performed with 

Wave One primary and large files (Dentsply-Maille-

fer, Ballaigues, Switzerland).

- For the distal canal, CSP was performed by alter-

nating reciprocating files with Gates-Glidden (Dentsp-

ly-Maillefer, Ballaigues, Switzerland) burs and with 

POST PREP ultrasonic tips (Trinks, São Paulo, SP, 

Brazil) considering the real working length (RWL). The 

working length for the post was then prepared to coin-

cide with the real working length minus 5mm.

Apical access was performed with a Wave One 

primary file (Dentsply-Maillefer, Ballaigues, Switzer-

land) to the real working length. This was then fol-

lowed with the insertion of  a Wave One large file 

(Dentsply-Maillefer, Ballaigues, Switzerland) to the 

real working length (Fig 2) alternated with Gates-

Glidden II burs (Dentsply-Maillefer, Ballaigues, Swit-

zerland) (Fig 3) to the working length for the post. 

A POST PREP ultrasonic tip was inserted (Trinks, 

São Paulo, SP, Brazil) was inserted to working length 

for the post  with the purpose of  preparing the canal 

for a ReforpostTM I fiberglass post (Angelus, Lond-

rina, PR, Brazil). At this moment, visual and tactile 

post try-in was carried out to check for its fitting 

into the prepared canal.

During preparation, copious irrigation was per-

formed with 2.5% sodium hypochlorite (Fórmula e 

Ação, São Paulo, SP, Brazil). Gutta-percha cones try-

in was then carried out, followed by the final irrigation 

protocol performed by alternating NaOCl with EDTA 

(Fórmula e Ação, São Paulo, SP, Brazil).

After final irrigation, root canal filling was per-

formed by means of  the continuous wave vertical con-

densation technique with System B apparatus (Sybro-

nEndo, Orange, CA, USA).  The endodontic sealer of  

choice was Ah Plus (Dentsply-Maillefer, Ballaigues, 

Switzerland). Wave One Large gutta-percha cones 

(Dentsply-Maillefer, Ballaigues, Switzerland) were in-

serted into the mesial canals. A R50 (VDW-GmbH, 

München, Germany) (Fig 4) cone was then placed 

in the distal canal with filling carried out only in the 

apical third of  the canal (real working length minus 

5mm). This was radiologically verified (Fig 5).

Subsequently, the root and crown cavities were 

etched with 37% phosphoric acid gel (Condac 37 

FGM, Joinville, SC, Brazil) for 15 seconds (Fig 6), 

washed extensively with water, followed by drying. 

Afterwards, the adhesive system (Ambar FGM, Join-

ville - SC, Brazil) was applied by means of  extrafine 

application brushes (Cavibrush FGM, Joinville - SC, 

Brazil) throughout all etched areas. The post was 

then etched with silane (Prosil, FGM, Joinville - SC, 

Brazil) for one minute.

Allcem Core dual resin cement was used to ce-

ment the fiberglass post (FGM, Joinville - SC, Bra-

zil) in the canal at its correct position and length (Fig 

7). The post was then light-cured for 40 seconds. It 

should be noted that this cement can be used to bulk 

fill a cavity for future indirect restoration, particularly 

due to its mechanical properties.

Finally, final restoration was performed with com-

posite resin (Opallis, FGM, Joinville - SC, Brazil) (Fig 

8) and a periapical radiograph of  the tooth was taken 

(Fig 9).

The 24-month radiographic control revealed the 

periapical lesion was repaired (Fig 10), the patient 

was asymptomatic and the tooth correctly restored.



Dental Press Endod. 2017 Jan-Apr;7(1):32-42© 2017 Dental Press Endodontics 35

Valdivia JE, Machado MEL

Figure 2. Wave One Large file (Dentsply-Maillefer, Ballaigues, Switzer-

land) performing root canal chemical-surgical preparation.

Figure 3. Gates-Glidden II bur (Dentsply-Maillefer, Ballaigues, Switzerland) 

performing initial root canal preparation for fiberglass post placement.

Figure 4. Schilder vertical condensation of previously heated gutta-

percha.

Figure 5. Radiographic examination showing root canal apical filling . 

Note filling only in the apical third (Real Working Length-5mm). Cervical 

and middle root canal thirds received intracanal fiberglass post.

Figure 6. Dentin and enamel etching with 37% phosphoric (Condac 37 

FGM, Joinville – SC, Brazil).

Figure 7. Note ReforpostTM I fiberglass post (Angelus, Londrina, PR, Brazil) 

cemented in the distal canal.
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Description of clinical case 2
Male patient presented with strong throbbing pain 

in the maxillary first molar on the left side. Clinical ex-

amination revealed a prosthetic crown. Radiographic 

examination revealed a metal core , unsatisfactory 

endodontic treatment and apical lesion around the 

mesial root. The lesion characterized the diagnosis of  

acute apical periodontitis (Figs 1 and 2).

Considering the need for endodontic retreatment, 

a new intracanal post and a prosthetic crown, Simul-

taneous Crown-Root Shielding was planned. Before 

treatment onset, the fiberglass post to be placed into 

the palatal canal was chosen.

The prosthetic crown and the metal core  were 

removed by wear with transmetal burs and ultrasonic 

tips. The operative field was then isolated with a rub-

ber dam and gutta-percha and sealer were removed 

from the canals with the aid of  Protaper files (Dentsp-

ly-Maillefer, Ballaigues, Switzerland).

Subsequently, chemical-surgical preparation 

(CSP) was carried out as follows:

- In the mesial canals, CSP was performed with 

Wave One large files (Dentsply-Maillefer, Ballaigues, 

Switzerland).

- The palatal canal was prepared with Wave One 

Large reciprocating files (Dentsply-Maillefer, Ballai-

gues, Switzerland) and R50 (VDW-GmbH, München, 

Germany) to the real working length, alternated 

with Gates-Glidden II burs (Dentsply-Maillefer , Bal-

laigues, Switzerland) to the working length for the 

post (real working length minus 5mm). POST PREP 

ultrasonic tips (Trinks, São Paulo, SP, Brazil) were 

then inserted to the real working length minus 5mm 

with the purpose of  preparing the canal for the Re-

forpostTM II fiberglass post (Angelus, Londrina, PR, 

Brazil). At this moment, visual and tactile post try-in 

was carried out to check for its fitting to the pre-

pared canal.

Figure 8. Final restoration in composite resin (Opallis, FGM, Joinville – 

SC, Brazil).

Figure 9. Final periapical radiograph. Note adequate endodontic treat-

ment, satisfactory fiberglass post fitting and excellent sealing of final res-

toration material.

Figure 10. Control radiograph 24 months after treatment onset. Note 

periapical bone repair.
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During preparation, copious irrigation was per-

formed with 2.5% sodium hypochlorite (Fórmula e 

Ação, São Paulo, SP, Brazil). A gutta-percha cone 

was then carried out, followed by the final irriga-

tion protocol performed by alternating NaOCl with 

EDTA (Fórmula e Ação, São Paulo, SP, Brazil).

After final irrigation, root canal filling was per-

formed by means of  the continuous wave vertical 

condensation technique with the System B appara-

tus (SybronEndo, Orange, CA, USA). The endodon-

tic sealer of  choice was Ah Plus (Dentsply-Maillefer, 

Ballaigues, Switzerland). Wave One Large gutta-

percha cones (Dentsply-Maillefer, Ballaigues, Swit-

zerland) were inserted into the buccal canals. A R50 

(VDW-GmbH, München, Germany) cone was then 

placed into the palatal canal where filling was car-

ried out only in the apical third (real working length 

minus 5mm) (Fig 13). Surface root dentin and ex-

cess gutta-percha were then removed with QLF-D 

ultrasonic tip (Trinks, São Paulo, SP, Brazil) (Fig 14).

FuturabondTM U adhesive system (Voco GmbH, 

Cuxhaven, Germany) was then applied by means of  

extra-fine Endo Tim application brushes (Voco GmbH, 

Cuxhaven, Germany) in all previously etched areas.

Rebilda dual resin cement was the cementing 

agent for the fiberglass posts (Voco GmbH, Cuxhav-

en, Germany). The former was agitated by EndoAc-

tivator (Dentsply Tulsa Dental Specialties, Tulsa, OK, 

USA) (Fig 15). ReforpostTM II post (Angelus, Londrina, 

PR, Brazil) was placed into the palatal canal, where-

as accessory posts were placed into buccal canals. 

This complex was then light-cured for 40 seconds. It 

should be noted that this cement can be used to bulk 

fill a cavity for future indirect restoration, particularly 

due to its mechanical properties (Fig 16).

Afterwards, crown build-up was carried out with 

composite resin (GrandioSO, Voco GmbH, Cuxhav-

en, Germany) (Figs 17 and 18). This was followed by 

manufacturing of  a temporary crown and patient’s 

referral to a prosthodontist.

Radiographic control 36 months later revealed the 

periapical lesion was repaired (Fig 20), the patient 

was asymptomatic, and the tooth was rehabilitated 

with a prosthetic crown.

Figure 11. Clinical photograph showing the presence of a prosthetic 

crown on maxillary first molar.

Figure 12. Diagnostic radiograph showing significant periapical lesion 

in the mesial root.



Simultaneous crown-root shielding in endodontics: from root preparation to coronary restoration[ original article ]

Dental Press Endod. 2017 Jan-Apr;7(1):32-42© 2017 Dental Press Endodontics 38

Figure 13. Clinical photograph showing apical filling of the palatal canal. 

Note filling only in the apical third  (Real Working Length-5mm). Cervical and 

middle root canal thirds received intracanal fiberglass post.

Figure 14. Dentin qualification carried out by QLF-D ultrasonic tip 

(Trinks, São paulo, SP, Brazil) with the objective of removing degraded 

dentin and excess gutta-percha from the palatal canal, thereby favoring 

adhesion.

Figure 15. Sonic activation of resin cement with the aid of EndoActivator 

apparatus (Dentsply Tulsa Dental Specialities, Tulsa, OK, USA).

Figure 16. Cementation of ReforpostTM II fiberglass post (Angelus, Lon-

drina, PR, Brazil) in the palatal canal and accessory posts in the buccal 

canals.
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Figure 17. Manufacturing of composite resin core build-up (GrandioSO, 

Voco GmbH, Cuxhaven, Germany) which would function as the basis for a 

future prosthetic crown.

Figure 18. Removal of rubber dam isolation and referral to rehabilitation.

Figure 19. Final periapical radiograph. Note adequate endodontic treat-

ment, satisfactory fiberglass post fitting and excellent crown sealing.

Figure 20. Control radiograph 36 months after treatment onset. Note 

periapical bone repair.



Simultaneous crown-root shielding in endodontics: from root preparation to coronary restoration[ original article ]

Dental Press Endod. 2017 Jan-Apr;7(1):32-42© 2017 Dental Press Endodontics 40

Discussion
The literature has described that endodontically 

treated teeth deserve special care during restoration. 

A pulpless tooth becomes weak due to biomechanical 

alterations. This is because the tooth underwent modi-

fication to its architecture and morphology, therefore 

becoming more fragile due to loss of  dental structure 

caused by caries, fractures, cavity preparation, as well 

as access and excessive instrumentation of  the root ca-

nal.13 Guidelines for restoration of  endodontically treat-

ed teeth are sometimes controversial. There are some 

criteria to consider for recommendation of  certain re-

storative or prosthetic procedures. However, there are 

no studies that provide well-defined criteria for all cases, 

due to the wide variety of  cases and situations to which 

teeth are subjected.14 Based on scientific evidence, this 

lack of  consensus on the proposed recommendations 

often limits clinicians to decide on one or other option.

The cast metal cores combined with prosthetic 

crowns are undoubtedly the most traditional solution 

for the process of  restoring endodontically treated 

teeth. However, these cores have the disadvantage 

of  being silver in color. Another factor is that the 

number of  sessions required to manufacture them 

is higher when compared to the time spent with a 

prefabricated post. In the cases described herein, the 

importance of  an applicable technique in the contem-

porary context is displayed as being a viable option 

in immediate rehabilitation of  endodontically treated 

teeth. This technique is executed in a minimally in-

vasive way, combining fiberglass posts with direct 

restorations in composite resin. This association rep-

resents an excellent alternative, mainly due to good 

mechanical and aesthetic properties of  fiberglass 

posts and composite resins currently available.15

Crown microleakage can allow bacterial penetra-

tion into the root canal.16 These bacteria can initiate 

and maintain an inflammatory process of  periapical 

tissues, also known as apical periodontitis. Therefore, 

without adequate sealing, long-term success of  end-

odontic treatment remains questionable.17,18 In addi-

tion, crown fracture and consequent bacterial infiltra-

tion of  root canals is another factor that may lead to 

failure.19,20 Ng et al21 conducted a meta-analysis and 

showed that success rates relative to teeth that pre-

sented satisfactory restorations are higher than those 

of  teeth that had poor-quality restorations

Intracanal fiberglass posts are widely used for 

the restoration of  endodontically treated teeth when 

there is insufficient tooth structure to retain a defini-

tive restoration.22 They have become more popular 

for producing satisfactory aesthetic results due to 

their advantageous optical properties in comparison 

to metallic systems.23 Fiberglass posts exhibit elastic-

ity similar to that of  dentin, and as such protect the 

remaining root by absorbing stress produced by mas-

ticatory force, as they form a mechanically homoge-

neous unit.24 It is worth mentioning that the direct use 

of  those posts eliminates laboratory steps. Accord-

ing to Assif  et al,25 molten metal cores do not meet 

the needs of  pulpless teeth, since they are made with 

metals with high elasticity and can therefore induce a 

high rate of  root fracture. It is known that endodon-

tic posts do not increase resistance of  the remaining 

dental structure of  endodontically treated teeth.26 On 

the contrary, depending on the post design, they can 

weaken the root in relation to the amount of  dentin 

removed during preparation. Tapered posts have a 

configuration that is compatible with tapered prep-

aration of  the root canal after instrumentation and, 

thus, provide optimal preservation of  the tooth root 

structure, especially in the apical region.

Without a doubt, one of  the current objectives of  

endodontic treatment is the preservation of  root den-

tin and fitting of  the post into the root canal, regard-

less of  root anatomy. This article shows a planned 

instrumentation technique for placement of  a future 

intracanal post. The alternating use of  the POST 

PREP ultrasonic tip, inserted during instrumentation 

of  the root canal, aims to prepare the canal where 

the post will be cemented. The use of  the QLF-D tip 

allows dentin qualification, which consists of  removal 

of  surface root dentin, excessive gutta-percha seen in 

the canal, and irregularities. One should note that the 

use of  resin cements for cementing fiberglass posts 

requires dentin walls to be prepared for the formation 

of  a hybrid layer, which favors the bonding mecha-

nism of  the adhesive system to the root walls.27,28

It should be highlighted that, in this context, the 

greatest advantage of  the endodontist performing 

intracanal restorative procedures is that this ex-

pert is familiar with the root canal system and can 

perform preparation for posts based on the root 

anatomy of  each case under absolute isolation. 
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This avoids contamination of  the root canal by sali-

va. On the other hand, absolute isolation eliminates 

humidity and fluids from the oral cavity, which can 

hinder adhesion.29

At the interface between fiberglass post and the 

morphological restoration of  the treated tooth, a 

composite resin filling core would be created with a 

view to reconstructing dental structure that had been 

lost. Additionally, intracanal posts would be com-

bined with the aforementioned elements. This recon-

struction is important not only in order to provide 

support and retention for direct or indirect restorative 

material, but also in the distribution of  stress, which 

would be more homogeneous throughout the remain-

ing tooth. Several types of  material have been found 

to be effective in the construction of  fill cores, such as 

amalgam, composite resin or glass ionomer cement, 

which have been widely described in literature.10 With 

the evolution of  optical and mechanical character-

istics of  composite resins, there is greater predict-

ability of  outcomes relative to restorations of  end-

odontically treated teeth. In the first clinical case, the 

use of  composite resin combined with the intracanal 

posts allowed function and aesthetics to be restored, 

as they had been lost by the presence of  caries, with 

minimum wear of  tooth structure. In the second clini-

cal case, it allowed the creation of  a filling core for a 

future prosthetic crown. In addition, it should be not-

ed that, in clinical case one, the restorative complex 

could eventually function as a core build-up for the 

creation of  a unitary crown, according to the restor-

ative needs of  the patient.

In both cases overflow of  endodontic sealer in 

the periapical region was radiographically evident. 

It should be considered that overflow of  endodon-

tic sealer in this region, regardless of  its composition, 

causes irritation to periapical tissues, and may lead 

to larger inflammation or promote significant tissue 

in this area. Bearing this in mind, overflow can impair 

endodontic treatment and, as a consequence, the re-

pair capacity of  the periapical region could suffer sig-

nificant interference.30 During radiographic control of  

both cases, endodontic sealer resorption and repair 

of  the apical region was observed. In light of  this, it 

is evident that overflow did not affect the successful 

outcomes of  the treatment.

A large number of  scientific and clinical articles 

have been published discussing the benefits of  fiber-

glass posts and adhesive material. The disclosure of  

clinical cases that describe techniques and that dem-

onstrate longevity of  results is of  paramount impor-

tance for the credibility and safety of  clinicians who 

will use those systems.

Conclusion
It is concluded that the preparation technique 

presented in conjunction with current restorative 

material and good endodontic and restorative plan-

ning allow adequate tooth restoration simultaneously 

with endodontic treatment. Endodontic standpoint 

regarding both root and crown preparation and res-

toration, whenever possible, can be considered as 

an approach for the rehabilitation of  endodontically 

treated teeth.
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