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ABSTRACT 
 

Background: Teeth in the oral cavity are affected by caries, trauma or fracture which causes pulpal diseases in the 

teeth. Dentists performed root canal treatment to treat these diseases. Caries fracture or trauma along with root 
canal treatment can weaken the tooth structure. Tooth structure is lost in root canal treatment. Dehydration after 
pulpectomy can effect on survival of the tooth. That is why an important intention should be paid to restore 
endodonticaly treated tooth. Study was performed in Multan Dental College Multan.  
Methods: Study design was cross sectional survey. The questionnaire was prepared for final year BDS students 

and house surgeons of Multan Dental College with  the three conditions of anterior tooth structure; Condition A= 
Minimal tooth structure missing(less than 50%), Condition B=50% tooth structure missing, Condition C=maximum 
tooth structure lost (more than 50%). Data was collected randomly and analyzed and tabulated.   
Results: In condition A maximum participants (47.5%) preferred tooth colored restoration only. In condition B 

maximum participants (33%) choose tooth colored crown. In condition C maximum participants (67.5%) choose 
endopost and tooth colored crown.  
Conclusion: of study is that choice of material and technique of restoration is important for good results. Different 

dentists prefer different materials and techniques for restoration.  
Keywords: Endodonticaly treated tooth (ETT), Composite, Amalgam, Endopost 

 

INTRODUCTION 
 

Teeth in the oral cavity are affected by caries, trauma or 
fracture which causes pulpal diseases in the teeth. Dentists 
performed root canal treatment to treat these diseases. 
Caries fracture or trauma along with root canal treatment 
can weaken the tooth structure. Tooth structure is lost in 
root canal treatment. Dehydration after pulpectomy can 
effect on survival of the tooth. That is why an important 
intention should be paid to restore endodonticaly treated 
tooth1. Many researchers have been done for the 
restoration of endodontically treated tooth.  All these 
researches are used as evidence to restore endodonticaly 
treated tooth. Now dentists have many options to restore 
such cases because latest innovations in dental materials 
and techniques have been took place in recent years2. 

Root-filled teeth might be restored either indirectly by 
manufacturing a cast metal, composite resin or ceramic 
restoration or directly by putting a remedial material in the 
tooth. Post might be required in those cases which need 
retention for the last restoration. Irrespective of the strategy 
utilized, however, reestablishing root-filled teeth might be a 
challenge since they are believed to be more fragile and 
more vulnerable to break as compared to vital teeth. Few 
factors were assessed as reasons behind diminished 
fracture strength, which includes changes for the 
mechanical characteristics of dentine, time, changes in 
dampness content, and decreased degrees of  
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proprioception3,4. Nonetheless, Sedgley and Messer looked 
at the biomechanical characteristics of endodontically 
preserved teeth with their contralateral healthier partners 
and draw a conclusion that teeth don't turn out to be 
increasingly weak after endodontic treatment. 

Endodontic methods diminish tooth solidness by just 
5%, while restorative techniques are the best supporter of 
loss of tooth firmness6. The obstruction of the root-filled 
tooth might be legitimately linked with the measure of the 
remaining tooth structure7. Moreover, loss of tissue at 
either the coronal or radicular level impacts the strain, 
stress circulation and failure mode in endodontically 
preserved teeth, bringing about notable biomechanical 
changes8,9. Endodontically restored teeth have diminished 
radicular and coronal tissue because of dental caries, intra-
radicular methodology, operative procedures, and past 
restorations, as well as restorative strategies that require 
broad decrease of the tooth lead to more loss of tissue10,11. 
Preparations of cavities lead to loss of dental tissue, 
lessening the entire fracture strength of the staying dental 
structure. An occlusal Preparation of cavity decreases tooth 
solidness by 14 to 44% while the mesio-occluso-distal 
(MOD) one upto 20-63%. A tooth is further weaned by the 
existence of an endodontic entree cavity. As a result of 
such a restricted measure of remaining tooth structure, 
scheduling the restoration is always challenging. Saving 
the sound tooth structure ought to be the dental specialist's 
fundamental objective, and a preservationist approach 
ought to be taken to secure the remaining tissue5.  

There are recent innovations in dental materials like 
amalgam and composites. Bulk cure composites are 
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introduced in the market which reduced technique 
sensitivity of the material. Moisture resistant zinc free 
amalgam is also innovated. Endopost is one option for 
endodontically treated tooth. Endopost provides retention 
to the restorative material in such cases. There are many 
types of endopost like stainless steel, titanium, fiber 
reinforced and zirconium12. After endopost and filling of 
teeth, crown is another option for such cases. Dentists 
choose one option for endodintic treated tooth by evidence 
based studies. There are many factors which effect on the 
choice of restoration. These factors are type of tooth, 
functional and esthetic need of tooth and amount of 
remaining tooth structure13,14. Objective of this study is to 
check the perception of the house officers and students for 
restoration of endodonticaly treated tooth. This type of 
study had never done before in our region. 
 

MATERIAL AND METHODS 
 

Study design was cross sectional survey. The 
questionnaire was prepared for final year BDS students 
and house surgeons of Multan Dental College. 
Questionnaire included the three conditions of anterior 
tooth structure; Condition A= Minimal tooth structure 
missing(less than 50%), Condition B=50% tooth structure 
missing, Condition C=maximum tooth structure lost (more 
than 50%). Each condition had all options of restorations. 
Students and house officers have to choose on option for 
each condition. All data were tabulated and analyzed. Total 
sample size was ninety in which fifty were final year 
students and forty were house officers. This research was 
approved by our Ethical Review Committee. 
 

RESULTS 
 

Table 1 shows number of house surgeons and final year 
BDS students. Table 2, 3 and 4 shows the percentage of 
treatment options used by participants for each condition. 
In condition A maximum participants (47.5%) preferred 
tooth colored restoration only. In condition B maximum 
participants (33%) choose tooth colored crown. In condition 
C maximum participants (67.5%) choose endopost and 
tooth colored crown.  
 
Table 1: Percentage of students and house surgeons participated 

House surgeons Final year students Total 

40(44.4%) 50(55.6%) 90 

 
Table 2: Frequency and percentage of respondents using different 
methods of restoration of ETT with minimal loss of tooth 
structure=less than 50% (Condition A) 

Methods of 
restoration 

House 
surgeons 

Final year 
students 

Total  

Tooth colored 
restoration 
(composites) 

20(50%) 23(46%) 43(47.8%) 

Tooth colored 
crown 

08(20%) 12(24%) 20(22%) 

Endopost and tooth 
colored restoration 

12(30%) 12(24%) 24(27%) 

Endopost and 
crown 

0 3(6%) 3(3.3%) 

 
 
 

Table 3: Frequency and percentage of respondents using different 
methods of restoration of ETT with moderate loss of tooth 
structure= 50%.(Condition B) 

Methods of 
restoration 

House 
surgeons 

Final year 
students 

Total  

Tooth colored 
restoration 
(composites) 

04(10%) 08(16%) 12(13%) 

Tooth colored crown 12(30%) 18(36%) 30(33%) 

Endopost and tooth 
colored restoration 

10(25%) 12(24%) 22(24.5% 

Endopost and crown 14(35%) 12(24%) 26(29.5%) 

 
Table 5: Frequency and percentage of respondents using different 
methods of restoration of ETT with minimal loss of tooth 
structure=more than 50%. (Condition C) 

Methods of 
restoration 

House 
surgeons 

Final year 
students 

Total  

Tooth colored 
restoration 
(composites) 

0 0 0 

Tooth colored crown 08(20%) 15(30%) 23(25%) 

Endopost and tooth 
colored restoration 

02(05%) 05(10%) 07(7.5%) 

Endopost and crown 30(75%) 30(60%) 60(67.5%) 

 

DISCUSSION  
 

Special consideration should be paid to an endodontically 
treated tooth for a restoration. Previous restorations, 
carious lesion, non carious tooth loss and endodontics itself 
make a challenge to restore RCT treated tooth. RCT 
treated tooth become week due to these multiple reason 
may not able to withstand occclusal forces15. 

Tooth is structurally compromised after root canal 
treatment. Dentinal structure become dehydrated after root 
canal treatment. Due to dehydration tooth is more 
vulernable to fracture. Some authors suggested that 
dehydration is not causing structural changes in the dentin 
but loss of tooth structure due to caries or trauma, 
endodontic treatment and heavy restoration can cause 
fracture of tooth after root canal treatment16. So amount of 
remaining dentin and enamel is important for survival of 
tooth.  

Whenever tooth structure is minimally damaged then 
tooth colored restoration is sufficient to restore the ETT 
tooth permanently.17, 18 In current study more than 43% 
participants think that tooth should be restored with direct 
composite restoration when tooth structure loss is less than 
50%. These results are comparable to the study of 
Ratnakar where percentage raised upto 53%1. Tooth 
structure conservation is a good treatment option for such 
teeth and direct composite restoration serve the purpose in 
this field19,20. Direct composite restoration provide good 
fracture resistance due to conservation of tooth structure 
and also provides reinforcement of tooth structure8. 
Researchers done research a lot on retrospective data and 
concluded that direct composite material can restore three 
surfaces of the tooth successfully21. However, clinician 
must be concerned about major drawbacks of composite 
restorations like polymerization shrinkage, cohesive failure 
and marginal leakage19,22. Generally debonding occurs  
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when stresses of adhesive marginal bond increases than 
bonding strength of the composite and this cause marginal 
leakage which is the major cause of root canal failure22. 
Root fracture23 and chances of cuspal deflection also 
enhances in such situation24. Axial wall loss and 
endodontic access cavity provide a fore step to the cuspal 
deflection and tooth fracture25. Therefore, stresses between 
remaining hard tissue and composite restoration should be 
kept minimize in endodontically treated teeth5. 

Whenever tooth structure is undermined and 
remaining tooth structure is less than fifty percent then 
endopost with crown should be preferred. In current study 
24.5% participants answered that endopost system should 
be preferred when tooth structure loss is 50% while in 
another study this percentage is 24%.1 In past some 
researchers stated that endopost reduce the chances of 
fracture in endodontic treated teeth. But now a days 
researchers believe that actually post space creation cause 
more loss of tooth structure which ultimately leads to root 
fractures26,27, so post will be considered the last option for 
the restoration of endodontically treated teeth26. Some 
authors suggested that remaining tooth structure, function 
load and esthetic demand are the factors which decide the 
utilization of the post to restore the tooth28,29. There are 
many studies performed in the field of dentistry that 
whether post should be used or not. Endoposts are 
provided in different type of materials like metal or fiber 
posts . Grandini30, observed that fiber post and direct 
composite material is a good and quick combination to 
restore the tooth which is weakened followed by root canal 
treatment. These authors studied fiber post and direct 
composite restoration durability which was provided 
satisfactory. Although no comparison found between tooth 
with endopost and without endopost restoration26.  

When durability and longevity of amalgam, 
composites and fiber reinforced post were checked then it 
was concluded that fiber reinforced post had promising 
results than others but recurrent caries rate was high in 
case of fiber post31. Hayashi 32 compared the fracture 
resistance of tooth restored by fiber post with prefabricated 
metal post and cast metallic core-post system against 
vertical and oblique forces and he concluded that tooth 
restored with prefabricated post required more force to 
fracture than others against vertical load but the tooth 
restored with cast metal post and core system fractured the 
tooth easily on less amount of vertical load. In the study of 
Hayashi mode of fractures were also studied which stated 
that vertical load resulted in apical and middle third of root 
fracture while oblique load affected the apical third in case 
of fiber post and middle third in case of metal post 
system32.  

Many Endopost provide excellent retention to the 
restoration where tooth is extensively damaged. Most of 
the dentists preferred stainless steel posts. Researchers 
suggested that core material under crown had at least forty 
thousand psi compressive strength. When amalgam and 
composite are tested for compressive strength, it was 
noted that amalgam had sixty five thousand and composite 
had forty thousand psi compressive strength. So amalgam 
and composites should be used for restorative material 
under crown1.  

Posts can be either prefabricated or custom based 
post. Prefabricated posts are best suited for circular canals 
while custom-cast posts and cores possess superior 
adaptation to all root canals. Custom cast post and core 
allow for a close adaptation of the post to post space 
preparation and should fit optimally. Authors suggested that 
composite along with prefabricated post had more failure 
rate than amalgam with endopost. Amalgam along with 
endopost had more retention than composite with post33. 
Glass-ionomer/ amalgam coronal-radicular build-ups 
exhibited the lowest failure load. Researchers suggested 
that endopost with composite is best option for moderate 
tooth structure loss34. This is comparable to our study in 
which 24.5% participants thinks that endopost with 
composite is good option for such cases. Conservation of 
tooth structure and use of material which have mechanical 
properties equal to dentin should be preferred for 
restoration35. 

In current study 29.5% candidates were in favor of 
complete coverage restoration when tooth structure loss is 
50% and more than 60% candidates favored the crown in 
case of more than 50% tooth loss. Many studies were 
conducted on restoration of endontically treated teeth. Most 
of the studies were in favor of crowns, ceramic onlays and 
indirect composite onlays. They stated that complete 
coverage restoration provided more longevity and durability 
to the tooth as compared to direct restoration. They also 
concluded that complete coverage restorations were six 
time more potent than direct restoration36. But some 
authors suggested that endodontically treated teeth had 
sufficient strength when restored with endopost and 
composites and there was no need of complete coverage 
restoration in such cases. They studied the clinical success 
rate of class II carious endodontically treated teeth with 
three years follow up. They concluded that fiber post and 
composite had equivalent longevity when compared with 
complete coverage restoration for three years37. 

In this study most of the participants (47.5%) 
preferred tooth colored restoration for condition A. In 
condition B 33% preferred tooth colored restoration along 
with crown. In condition C 67.5% participants preferred 
endopost and crown.  In the another study, more 
participants at condition B choose a composite with 
endopost and in condition A mostly participants choose 
composite only without post1. 

Different principles and materials are used to restote 
the RCT treated tooth in the dentistry. If access cavity 
made conservatively than amlgam or adhesive composites 
restorations should be preferred to conserve tooth 
structure. But in some cases where more than 50% tooth 
loss occur then endopost or crown may be proved as good 
options to withstand against vertical and oblique forces. 
Many authors suggested that endopost along with the 
direct composite restoration are good options to restore the 
tooth rather than complete coverage restoration because 
endopost and composites alone can conserve the tooth 
structure better than complete coverage restoration26. 
 

CONCLUSION 
 

Restoration of endodonticaly treated tooth is a challenge 
for dentist. Choice of material and technique of restoration 
is important for good results. Different dentists prefer 
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different materials and techniques for restoration. But 
material of choice should have mechanical properties equal 
to that of tooth and technique should be selected through 
evidence based studies. 
Conflict of interest: Nil 

 

REFERENCES  
 

1. Ratnakar P et al.  Survey on Restoration of Endodontically 
Treated Anterior Teeth: A Questionnaire Based Study. J Intr Oral 
Hlth 2014;6(6):41-45 

2. McComb D. Restoration of the endodontically treated tooth. Royal 
College of Dental Surgeons of Ontario. Practice Enhance Knowl 
2008;22(1):1-20.  

3. Rocca GT. Minimally invasive adhesive restoration of 
endodontically treated posterior teeth. A critical review of post-and 
crown-free therapeutic options (Doctoral dissertation, University of 
Geneva). 

4. Bhagat A, Mittal L, Mogla S, Kaur T, Dheeraj M, Marwah G. 
Impact of Root Dentin Thickness on the in vitro Compressive 
Strength of Teeth treated with Recent Post and Core Systems. 
The journal of contemporary dental practice. 2017 
Nov;18(11):1065-70. 

5. Belli S, Eraslan O, Eskitascioglu G. Direct Restoration of 
Endodontically Treated Teeth: a Brief Summary of Materials and 
Techniques. Current Oral Health Reports. 2015 Dec 1;2(4):182-9. 

6. Marchi GM, Mitsui FH, Cavalcanti AN. Effect of remaining dentine 
structure and thermal-mechanical aging on the fracture resistance 
of bovine roots with different post and core systems. Int Endod J. 
2008;41(11):969–76. 

7. Veríssimo C, Simamoto Júnior PC, Soares CJ, et al. Effect of the 
crown, post, and remaining coronal dentin on the biomechanical 
behavior of endodontically treated maxillary central incisors. J 
Prosthet Dent. 2014;111(3):234–46. 

8. Soares PV, Santos-Filho PC, Martins LR, et al. Influence of 
restorative technique on the biomechanical behavior of 
endodontically treated maxillary premolars. Part I: fracture 
resistance and fracture mode. J Prosthet Dent. 2008;99:30–7. 

9. Ribeiro FC, Souza-Gabriel AE, MarchesanMA, et al. Influence of 
different endodontic filling materials on root fracture susceptibility. 
J Dent. 2008;36(1):69–73. 

10. Rao MS, Shameem A, Nair R, et al. Comparison of the remaining 
dentin thickness in the root after hand and four rotary 
instrumentation techniques: an in vitro study. J Contemp Dent 
Pract. 2013;14(4):712–7. 

11.  Lin CL, Chang CH, Ko CC. Multifactorial analysis of an MOD 
restored human premolar using auto-mesh finite element 
approach.J Oral Rehabil. 2001;28:576–85. 

12. Chadwick J, Gonzales A, McLean CR, Naghavi A, Rosati S, Yau 
S. Restoration of endodontically treated teeth: An evidence based 
literature review. University of Toronto, Faculty of Dentistry. 
Community, Dent 2008;22(1):1-21. 

13. Caputo AA, Standlee JP. Pins and posts – Why, when and how. 
Dent Clin North Am 1976;20(2):299-311.  

14. Goldman M, DeVitre R, Tenca JI. A fresh look at posts and cores 
in multirooted teeth. Compend Contin Educ Dent 1984;5(9):711-5.  

15. Dimitriu B, Vârlan C, Suciu I, Vârlan V, Bodnar D. Current 
considerations concerning endodontically treated teeth: alteration 
of hard dental tissues and biomechanical properties following 
endodontic therapy. Journal of medicine and life. 2009 
Jan;2(1):60 

16. Huang TJ, Schilder H, Nathanson D. Effects of moisture content 
and endodontic treatment on some mechanical properties of 
human dentin. J Endod 1992;18(5):209-15.  

17. Christensen GJ. Posts: necessary or unnecessary? J Am Dent 
Assoc 1996;127:1522-4, 1526.  

18. Goerig AC, Mueninghoff LA. Management of the endodontically 
treated tooth. Part I: Concept for restorative designs. J Prosthet 
Dent 1983;49(3):340-5.  

19. Plotino G, Buono L, Grande NM, et al. Fracture resistance of 
endodontically treated molars restored with extensive composite 
resin restorations. J Prosthet Dent. 2008;99(3):225–32. 

20.  Mannocci F, Bertelli E, Sherriff M, et al. Three-years clinical 
comparison of survival of endodontically treated teeth restored 
with either full cast coverage or with direct composite 
restoration.Int Endod J. 2009;42(5):401–5. 

21. Dammaschke T, Nykiel K, Sagheri D, et al. Influence of coronal 
restorations on the fracture resistance of root canal-treated 
premolar and molar teeth: a retrospective study. Aust Endod J. 
2013;39(2):48–56. 

22.  Ferracane JL. Developing a more complete understanding of 
stresses produced in dental composites during polymerization. 
Dent Mater. 2005;21:36–42. 

23. Lee MR, Cho BH, Son HH, et al. Influence of cavity dimension 
and restoration methods on the cusp deflection of premolars in 
composite restoration. Dent Mater. 2007;23:288–95. 

24. Alomari QD, Reinhardt JW, Boyer DB. Effect of liners on cusp 
deflection and gap formation in composite restorations. Oper 
Dent. 2001;26(4):406–11. 

25. Taha NA, Palamara JE, Messer HH. Cuspal deflection, strain and 
microleakage of endodontically treated premolar teeth restored 
with direct resin composites. J Dent. 2009;37(9):724–30 

26. Faria AC, Rodrigues RC, de Almeida Antunes RP, de Mattos MD, 
Ribeiro RF. Endodontically treated teeth: characteristics and 
considerations to restore them. Journal of prosthodontic research. 
2011;55(2):69-74.  

27. Göhring TN, Peters OA. Restoration of endodontically treated 
teeth without posts. American journal of dentistry. 2003 
Oct;16(5):313-7. Christensen GJ. Post, core & patient care. J Am 
Dent Assoc 1993;124:86-9. 

28. Pontius O, Hutter JW. Survival rate and fracture strength of 
incisors restored with different post and core systems and 
endodontically treated incisors without coronoradicular 
reinforcement. Journal of Endodontics. 2002 Oct 1;28(10):710-5.  

29. Schwartz RS, Robbins JW. Post placement and restoration of 
endodontically treated teeth: a literature review. Journal of 
endodontics. 2004 May 1;30(5):289-301.  

30. Grandini S, Goracci C, Tay FR, Grandini R, Ferrari M. Clinical 
evaluation of the use of fiber posts and direct resin restorations 
for endodontically treated teeth. International Journal of 
Prosthodontics. 2005 Sep 1;18(5).  

31. Grandini S, Goracci C, Tay FR, Grandini R, Ferrari M. Clinical 
evaluation of the use of fiber posts and direct resin restorations 
for endodontically treated teeth. International Journal of 
Prosthodontics. 2005 Sep 1;18(5). Christensen GJ. Fixed 
prosthodontics-state of the art. Aust Dent J 1995;40:164-6.  

32. Hayashi M, Takahashi Y, Imazato S, Ebisu S. Fracture resistance 
of pulpless teeth restored with post-cores and crowns. Dental 
Materials. 2006 May 1;22(5):477-85. 

33. Cagidiaco MC, Goracci C, Garcia-Godoy F, Ferrari M. Clinical 
studies of fiber posts: a literature review. International Journal of 
Prosthodontics. 2008 Jul 1;21(4).  

34. de Oliveira JA, Pereira JR, do Valle AL, Zogheib LV. Fracture 
resistance of endodontically treated teeth with different heights of 
crown ferrule restored with prefabricated carbon fiber post and 
composite resin core by intermittent loading. Oral Surgery, Oral 
Medicine, Oral Pathology, Oral Radiology, and Endodontology. 
2008 Nov 1;106(5):e52-7.  

35. Vârlan C, Dimitriu B, Vârlan V, Bodnar D, Suciu I. Current 
opinions concerning the restoration of endodontically treated 
teeth: Basic principles. J Med Life 2009;2(2):165-72. 

36. Aquilino SA, Caplan DJ. Relationship between crown placement 
and the survival of endodontically treated teeth. The Journal of 
prosthetic dentistry. 2002 Mar 1;87(3):256-63. 

37. Mannocci F, Bertelli E, Sherriff M, Watson TF, Pitt Ford TR. 

Three‐year clinical comparison of survival of endodontically 
treated teeth restored with either full cast coverage or with direct 
composite restoration. International endodontic journal. 2009 
May;42(5):401-5.

 


