
SUMMARY
With a wide variety of post systems and materials available for the 

restoration of lost tooth structure of endodontically treated teeth, the clinical 
decision of which to use constitutes a challenge to dental practitioners. 
Cast metal post and cores are widely used for restoring endodontically 
treated teeth with extensive loss of coronal tooth structure and to retain 
metal-ceramic crowns. When dental aesthetics is of primary concern, the 
selection of the underlying restorative material becomes an important factor 
to consider. The fibre-reinforced posts combined with all-ceramic crowns 
offer a highly aesthetic outcome in anterior region restorations, but long-
term evaluation is necessary in order to assess their clinical performance 
and longevity.

The purpose of this paper was to present and compare 2 restorative 
options with regard to materials (cast metallic post and core versus 
prefabricated fibre post and composite resin core) for the prosthetic 
rehabilitation of cases with inadequate aesthetic appearance or fractured 
maxillary anterior teeth. Furthermore, the article reviews the main 
indications, advantages, and disadvantages from the use of the 2 post 
types combined with the final restorations, in order to allow the dental 
practitioner make the selection of appropriate restorative materials. 
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  Introduction

Endodontically treated teeth (ETT) have been 
problematic in most cases as a result of dental caries, 
fractures, previous restorations and endodontic 
procedures. Several post system techniques and materials 
are currently used to build up ETT with moderate or 
severe loss of coronal tooth structure and to retain final 
restorations1, 2.

Following root filling, the custom-made cast 
metallic post and core with metal-ceramic crowns was the 
traditional restoration of choice1,3, but this has changed. 
The patients’ primary motivation for seeking superior 
dental aesthetics, particularly in the anterior aesthetic 
zone, has prompted the development of non-metallic 
restorations4-6. Several new types of polymeric and 

more aesthetic quartz and glass-fibres posts, combined 
with direct resin composite cores, provide an aesthetic 
foundation for an all-ceramic crown and have overcome 
the aesthetic limitations of metallic posts and cores in the 
anterior teeth4,6-8.

Until recently, there has been controversy in the 
dental community regarding which material or technique 
is the most favourable for the restoration of ETT9-11. 
It seems that the amount and retentive capacity of the 
remaining tooth structure12, the position of the tooth in the 
dental arch, the functional or para-functional loading on 
the tooth, and the treatment plan to restore aesthetics and 
function all influence the selection of the most appropriate 
post system for each case11-14.

The aim of the present work was to present and 
discuss 2 restorative options with regard to materials (cast 



Figure 2. Cast posts and core after cementation 

 ● Placement of long-term (4 weeks) interim prostheses 
on the prepared maxillary teeth;

 ● All -ceramic restorations (single crowns) for the 
maxillary anterior teeth #22, #21, #11, #12 and a 
metal-ceramic FPD for teeth #13-(14)-(15)-16 (Figs. 
3 and 4).

metallic post and core versus prefabricated fibre post and 
composite resin core) for the prosthetic rehabilitation of 
cases with inadequate aesthetic appearance or fractured 
maxillary anterior teeth. The focus of the discussion was 
to compare indications, advantages, and disadvantages of 
the 2 alternative types of posts to aid the clinician in the 
choice of an appropriate restoration of ETT.

Case Reports

1st Case
A 28-year old female patient presented with a chief 

complaint of inadequate aesthetic appearance of the 
maxillary anterior teeth. She had been aware of a gradual 
aesthetic deterioration of her dental appearance over 
many years. The anterior teeth #13, #12, #11 and #21 had 
been restored several years ago but the patient’s aesthetic 
demands were not satisfied (Fig. 1). Clinical examination 
revealed metal-ceramic restorations without satisfactory 
depth of colour, inadequate length, a grey shadow along 
the gingival margin and uneven occlusal level.  

Figure 1. Maxillary anterior teeth with the existing metal-ceramic 
restorations

Preliminary diagnostic aids for treatment planning 
included panoramic radiograph, periapical radiograph 
of the maxillary teeth, and a diagnostic wax-up of the 
maxillary teeth on mounted study casts, using an intraoral 
centric relation registration. After the root canal treatment 
of the maxillary anterior teeth #13, #12 and #11, the 
treatment planning for this patient included:

 ● Indirect technique for fabrication cast metallic post 
and cores;  

 ● Custom-made posts and cores cementation with zinc 
phosphate cement in the canal space of the maxillary 
anterior teeth #13, #12 and #11. Teeth were prepared 
with a circumferential chamfer including a 1.5 to 2 
mm ferrule preparation (Fig. 2);

Figure 3. All-ceramic crowns for the maxillary incisors and a metal-
ceramic FPD for the maxillary right teeth

Figure 4. The new restorations in situ
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Figure 7. The zirconia all-ceramic crowns were tried on the core and 
checked for marginal fit

The all-ceramic crowns for the anterior teeth were 
fabricated with the e-max ceramic system (Ivoclar 
Co, Lichtenstein) using high opacity material for the 
ceramic framework, in order to avoid shimmering of the 
underlying metal post. The treatment outcome fulfilled the 
patient’s expectations concerning the aesthetic appearance 
of the anterior teeth. 

2nd Case 
A 21-year-old man was presented with a chief 

complaint of injury to the lip and fractured maxillary 
right and left central incisors and the right lateral incisor 
(Fig. 5). The fracture of maxillary incisors, caused by 
a motorbike accident occurred 1 month earlier. After a 
thorough intraoral examination, the root canal treatment 
of the maxillary anterior teeth #21, #11 and #12 was 
performed. Since an aesthetic outcome was important in 
this case, the treatment planning included the use of fibre-
reinforced posts and resin composite cores combined with 
the placement of zirconia all-ceramic crowns. 

Figure 5. Fractured maxillary right and left central incisors (#11, #21) 
and right lateral incisor (#12)

Figure 6. Glass fibre posts inserted; composite resin build-up and 
preparation of central incisors and lateral incisor for crowns

Figure 8. The all-ceramic crowns in the mouth after cementation

The option was discussed with the patient, and the 
following treatment plan was carried out:

 ● The root canals of the maxillary incisors were 
prepared to receive a glass fibre-reinforced 
composite post (FRC Dowelec Plus, Ivoclar Vivadent 
AG, Liechtenstein) of an appropriate diameter and 
length. Special matching stainless steel reamers were 
used for the preparation of the recipient site of the 
post, leaving 4 mm of intact gutta-percha apically;

 ● A dual-curing composite resin (Variolink II, Ivoclar 
Vivadent AG, Liechtenstein) was used for luting 
the fibre posts, according to the manufacturer’s 
instructions. A composite material (Multicore flow, 
Ivoclar Vivadent AG, Liechtenstein) was used for 
building up the core (Fig. 6);

 ● The zirconia all-ceramic crowns (In-ceram zirconia, 
Vita, Germany) were tried on the core and checked 
for marginal fit and occlusion (Fig.7); 

 ● Final cementation of all-ceramic crowns was carried 
out (Fig. 8) using dual-curing composite resin 
(Variolink II, Ivoclar Vivadent AG, Liechtenstein).

The treatment outcome fulfilled the patient’s 
requirements concerning the aesthetic appearance of the 
anterior maxillary teeth.
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 ● Restorations of ETT used as abutments of extensive 
tooth-supported fixed partial dentures. The use of 
cast post and cores must be particularly considered 
when multiple abutments are prepared in complicated 
periodontic34 and tooth wear17,35 prosthodontic 
treatments; 

 ● Restorations of posterior teeth with insufficient tooth 
structure and root divergence to support a crown, 
therefore requiring fabrication of separate element, 
2-piece cast post and cores with different paths of 
insertion that link on placement1,36.
Cast gold or silver-palladium alloy post and core 

build-up has some advantages over a prefabricated post:
 ● The cast post and core is customized to fit the root 

canal space, and both post and core are cast as a 
single unit with good compressive strength that 
withstands normal or para-functional occlusal forces 
and minimizes the possibility of separation36-38;

 ● The angulation and the design of the core of the cast 
post can be modified to produce a more convenient 
shape for the crown of proclined teeth, particularly 
when multiple anterior abutments are prepared1,37,38; 

 ● The anti-rotational projection of the shape of the 
post for anterior wide, single-rooted teeth and 
the placement of multiple dowels at multi-rooted 
teeth provides the opportunity to control the design 
characteristics of a post and core build-up1,36.
However, disadvantages of the cast post and core 

system are considerable:
 ● Aesthetic problems in anterior metal-ceramic 

restorations as their metallic colour leads to a greyish 
discoloration of the root, thus shadowing at the thin 
gingival tissue38,39;

 ● Several aesthetic problems in anterior all-ceramic 
coronal restorations, as the cast post and core may 
shine through or at least decrease the depth of 
translucency of the all-ceramic crown38-40;

 ● Cast post and core placement procedure requires 
2 appointments, dental laboratory fabrication, and 
additional financial cost1,38;

 ● Very difficult removal from the root.
The availability of new aesthetic prefabricated 

fibre post systems has created the need for a systematic 
evaluation of their physical properties and clinical 
performance2,5,6,41,42. For direct build up of the coronal 
tooth structure after luting a fibre post, many types of 
resin composite materials have been proposed5,41.

There are some possible indications for use of fibre-
reinforced posts in combination with composite materials, 
such as:

 ● All-ceramic restorations of anterior ETT with mild-
to-moderate loss of coronal tooth structure, visible 
in smile. It has been reported that in ETT restored 
with fibre dowel-composite core and all-porcelain 
crowns, the survival rate of the tested posts was high 

Discussion

Custom-made metallic posts and cores combined 
with all-ceramic crowns and metal-ceramic FPD were 
used in the first clinical case due to the patient’s coronal 
destruction, extensive loss of anterior teeth structure and 
the demand for aesthetic and functional rehabilitation. 
Fibre posts with composite resin cores and zirconia all-
ceramic crowns were designed to be used in the second 
clinical case due to the amount of remaining coronal tooth 
structure and the high aesthetic demand.   

The restoration of ETT with different post and core 
systems is a topic that is extensively studied and yet 
remains controversial from many perspectives3,14-16. The 
main function of a post is to build up and securely retain a 
core for crown retention, but this post does not strengthen 
or reinforce ETT17-21. The choice of appropriate post 
and core restorations is often complicated and should 
be guided by knowledge of their physical properties, 
indications, advantages and disadvantages, as well as the 
amount of coronal structure missing and aesthetic case 
need.

It generally is agreed that post and core materials 
should have as many of the following desirable features 
as possible:

 ● Adequate post adaptability within the root20,21-23;
 ● Maximum retention of a crown1;
 ● Conservation of remaining tooth structure11;
 ● Biocompatibility and compatibility of post material 

with the core24-26;
 ● Uniform stress distribution along post length during 

function27,28. It has been reported that a well-adapted, 
passively luted, parallel-sided post provides the most 
retention with the least stress22,29;

 ● Physical properties, such as compressive strength 
to resist intraoral forces, modulus of elasticity 
(stiffness), and coefficient of thermal expansion, 
similar to those of dentin2,30;

 ● Rapid setting, dimensionally stable core material, 
resistant to leakage of oral fluids at the core/tooth 
interface, that is easy to use with high compressive 
strength and rigidity1,31;

 ● Pleasing aesthetics, when indicated;
 ● Easy removal from the root.

In most cases, the choice of cast metallic post or 
prefabricated fibre-reinforced composite restorations 
relies on clinical judgment and experience. Possible 
indications for use of custom-made metallic cast post and 
cores include:

 ● Restorations of ETT with moderate-to-severe loss 
of coronal tooth structure. 2 retrospective studies of 
ETT with extensive loss of tooth structure reported 
success rate of 89-98.5% after at least 7 years, using 
cast post and cores with single crowns as foundation 
restorations32,33;
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and dental aesthetics is of primary concern. The new fibre 
posts provide impressive aesthetic results in the anterior 
aesthetic zone, but long-term clinical trials are necessary 
in order to assess their mechanical properties and clinical 
performance.  

References

1. Morgano SM, Brackett SE. Foundation restorations in fixed 
prosthodontics: Current knowledge and future needs. J 
Prosthet Dent, 1999; 82:643-657.

2. Bateman G, Ricketts DNJ, Saunders WP. Fibre-based post 
systems: a review. Br Dent J, 2003; 195:43-48.

3. Aquilino SA, Caplan DJ. Relationship between crown 
placement and the survival of endodontically treated teeth. J 
Prosthet Dent, 2002; 87:256-263. 

4. Cagidiaco M, Goracci C, Garcia-Godoy F, Ferrari M. 
Clinical studies of fiber posts: A literature review. Int J 
Prosthodont, 2008; 21:328-336.

5. 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. Int J 
Prosthodont, 2005; 18:399-404.

6. Monticelli F, Grandini S, Goracci C, Ferrari M. Clinical 
behavior of translucent fiber posts: A 2-year prospective 
study. Int J Prosthodont, 2003; 16:592-596.

7. Qing H, Zhu Z, Chao Y, Zhang W. In vitro evaluation of the 
fracture resistance of anterior endodontically treted teeth 
restored with glass fiber and zircon posts. J Prosthet Dent, 
2007; 97:93-98.

8. Cormier CJ, Burns DR, Moon P. In vitro comparison of the 
fracture resistance and failure mode of fiber, ceramic, and 
conventional post systems at various stages of restoration. J 
Prosthodont, 2001; 10:26-36.

9. Hudis SI, Goldstein GR. Restoration of endodontically 
treated teeth: a review of literature. J Prosthet Dent, 1986; 
55:33-38.

10. Creugers NH, Mentink AG, Kayser AF. An analysis of 
durability data on post and core restorations. J Dent, 1993; 
21:281-284.

11. Heydecke G, Peters MC. The restoration of endodontically 
treated, single-rooted teeth with cast or direct posts and cores. 
A systematic review. J Prosthet Dent, 2002; 87:380-386.

12. Robbin SJW. Guidelines for the restoration of 
endodontically treated teeth. J Am Dent Assoc, 1990; 
120:558-566.

13. Akkayan B, Gulmer T. Resistance to fracture of 
endodontically treated teeth restored with different post 
systems. J Prosthet Dent, 2002; 87:431-437.

14. Smith CT, Schuman NJ, Wasson W. Biomechanical criteria for 
evaluating prefabricated post-and-core systems. A guide for 
the restorative dentist. Quintessence Int, 1998; 29:305-312.

15. Silvers JE, Johnson WT. Restoration of endodontically 
treated teeth. Dent Clin North Am, 1992; 36:631-638.

16. Reeh ES, Douglas WH. Stiffness of endodontically-treated 
teeth related to restoration technique. J Dent Res, 1989; 
68:1540-1544.

(96%) after 24 months of observation6. According to 
some authors the fibre posts’ root fractures are rare 
compared with metallic posts6,13,43;

 ● Direct resin restoration of anterior teeth without 
crown coverage when vitality and aesthetics have 
been lost and the patient requires economical 
treatment option. It has been reported that 
restorations of ETT with fibre posts and direct resin 
composites exhibit favourable clinical results after 
short-term (30 months) observation5.
Prefabricated fibre post systems have some 

advantages over cast post and cores:
 ● Best aesthetics; a white or tooth-coloured dowel 

prevents the “shine-through” effect that occurs with 
metal dowel systems and improves the translucency 
and appearance of all-ceramic crowns2;

 ● Uninterrupted bonding at all interfaces and adhesive 
integration between 5 components of the fibre-
reinforced composite resin system (dentine surface, 
luting cement, fibre post, core build-up, and 
crown)2,43; 

 ● Fibre posts are also more flexible, require less dentin 
removal to accommodate a shorter and thinner 
dowel, and lead to lower susceptibility to root 
fracture44,45;

 ● Involve less-time consuming chairside procedure and 
requires 1 appointment to complete the restoration1,2.
However, there are also some reported disadvantages 

of these restorations such as:
 ● Composite resins present volumetric contraction 

during and after the process of polymerization, 
resulting in stress concentration at the adhesive 
interface46,47;

 ● Composite materials present low wear resistance48 

and microleakage; 
 ● Very few long-term clinical results for their clinical 

performance and longevity are available5,41,49-50.

Conclusion

Selection of the most suitable post and core systems 
is challenging and should be guided by knowledge of 
their indications, advantages and disadvantages, as well as 
the amount and quality of remaining tooth structure and 
aesthetic requirements.

The use of cast metallic posts and cores are 
recommended to restore severe loss of coronal 
tooth structure and to retain metal-ceramic crowns. 
Prefabricated fibre posts and all-ceramic restorations 
offer a promising alternative to the restoration of anterior 
ETT with cast metallic posts and porcelain fused to metal 
crowns. The use of fibre posts with resin composite core 
is preferred when the hard dental tissue loss is moderate 



Balk J Dent Med, Vol 19, 2015 Restoration of Endodontically Treated Anterior Teeth  91

37. Smith CT, Schuman NJ, Wasson W. Biomechanical criteria 
for evaluating prefabricated post-and-core systems: A guide 
for the restorative dentist. Quintessence Int, 1998; 29:305-
312.

38. Cheung W. A review of the management of endodontically 
treated teeth. Post, core and the final restoration. J Am Dent 
Assoc, 2005; 136:611-619.

39. Meyenberg K. Dental esthetics - A European perspective. J 
Esthet Dent, 1994; 6:274281.

40. Koutayas SO, Kern M. All-ceramic posts and cores: The 
state of the art. Quintessence Int, 1999; 30:383-392.

41. Ferrari M, Vichi A, Mannocci F, Mason PN. Retrospective 
study of clinical performance of fiber posts. Am J Dent, 
2000; 13:9B-14B.

42. Fragou T, Tortopidis D, Kontonasaki E, Evangelinaki E, 
Ioannidis K, Petridis H, Koidis P. The effect of ferrule on 
the fracture mode of endodontically treated canines restored 
with fibre posts and metal-ceramic or all-ceramic crowns. J 
Dent, 2012; 40:276-285.

43. Newman MP, Yaman P, Dennison J, Rafter M, Billy E. 
Fracture resistance of  endodontically treated anterior teeth 
restored with four post-and-core systems J Prosthet Dent, 
2003; 89:360-367.

44. Pontius O, Hutter JW. Survival rate and fracture strength 
of incisors restored with different post and core systems 
and endodontically treated incisors without coronoradicular 
reinforcrment. J Endod, 2002; 28:710-715.

45. Evangelinaki E, Tortopidis D, Kontonasaki E, Fragou T, 
Gogos C, Koidis P. Effect of a crown ferrule on the fracture 
strength of endodontically treated canines restored with 
fiber posts and metal-ceramic or all-ceramic crowns. Int J 
Prosthodont, 2013; 26:384-387.

46. Ferracane JL. Using posterior composites appropriately. J 
Am Dent Assoc, 1992; 123:53-58. 

47. Ferracane JL, Condon JR. Post-cure heat treatments for 
composites: properties and fractography. Dent Mater, 1992; 
8:290-295.

48. Mccullock AJ, Smith BGN. In vitro studies of cuspal 
movement produced by adhesive restorative materials. Br 
Dent J, 1986; 61:405-409.

49. Bitter K, Kielbassa AM. Post-endodontic restorations with 
adhesively luted fiber-reinforced composite post systems: A 
review. Am J Dent, 2007; 20:353-360.

50. Piovesan EM, Demarco FF, Cenci MS, Pereira-Cenci T. 
Survival rates of endodontically treated teeth restored with 
fiber-reinforced custom posts and cores: A 97-month study. 
Int J Prosthodont, 2007; 20:633-639.
 

Correspondence and request for offprints to:

Dimitrios Tortopidis 
Department of Fixed Prosthesis and Implant Prosthodontics 
School of Dentistry, Aristotle University of Thessaloniki 
University Campus, Dentistry Building 
GR 54124, Thessaloniki, Greece  
E-mail: dtortopi@dent.auth.gr 

17. Sorensen JA, Engelman MJ. Ferrule design and fracture 
resistance of endodontically treated teeth. J Prosthet Dent, 
1990; 63:529-536.

18. Caputo AA, Standlee. Pins and posts - why, when and how. 
Dent Clin North Am, 1976; 20:299-311.

19. Trope M, Maltz DO, Tronstad L. Resistance to fracture 
of restored endodontically treated teeth. Endod Dent 
Traumatol, 1985; 1:108-111.

20. Sorensen JA, Engelmen MJ. Effect of post adaptation 
on fracture resistance of endodontically-treated teeth. J 
Prosthet Dent, 1990; 64:419-424.

21. Tjan AH, Whang SB. Resistance to root fracture of dowel 
channels with various thickness of buccal dentin walls. J 
Prosthet Dent, 1985; 53:496-500. 

22. Cooney JP, Caputo AA, Trabert KC. Retention and stress 
distribution of tapered-end endodontic posts. J Prosthet 
Dent, 1986; 55:504-506.

23. Stockton LW. Factors affecting retention of post systems: A 
literature review. J Prosthet Dent, 1999; 81:380-385.

24. Freedman GA. Esthetic post-and-core treatment. Dent Clin 
North Am, 2001; 45:103-116.

25. Sidoli GE, King PA, Setchell DJ. An in vitro evaluation of 
a carbon fiber-based post and core system. J Prosthet Dent, 
1997; 78:5-9.

26. Espevik S. Corrosion of base metal alloys in vitro. Acta 
Odontol Scand, 1978; 36:113-116.

27. Standlee JP, Caputo AA, Holcomb J, Standlee JP. The 
retentive and stress-distributing properties of a threaded 
endodontic dowel. J Prosthet Dent, 1980; 44:398-403.

28. Burns DA, Krause WR, Douglas HB, Burns DR. Stress 
distribution surrounding endodontic posts. J Prosthet Dent, 
1990; 64:412-418.

29. Ross RS, Nicholls JI, Harrington GW. A comparison of 
strains generated during placement of five endodontic posts. 
J Endodont, 1991; 17:450-456.

30. Sirimai S, Riis DN, Morgano SM. An in vitro study of the 
fracture resistance and incidence of vertical root fracture 
of pulpless teeth restored with six post-and-core systems. J 
Prosthet Dent, 1999; 81:262-269.

31. Larson TD, Jensen JR. Microleakage of composite resin 
and amalgam core material under complete cast crowns. J 
Prosthet Dent, 1980; 44:40-44.

32. Bergman B, Lundquist P, Sjogren U, et al. Restorative and 
endodontic results after treatment with cast posts and cores. 
J Prosthet Dent, 1989; 61:10-15.

33. Balkenhol M, Wostmann B, Rein C, Ferger P. Survival time 
of cast post and cores: a 10-year retrospective study. J Dent, 
2007; 35:50-58.

34. Kantor ME, Pines MS. A comparative study of restorative 
techniques for pulpless teeth. J Prosthet Dent, 1977; 38:405-
412.

35. Davies SJ, Gray RJM, Qualtrough AJE. Management of 
tooth surface loss. Br Dent J, 2002; 192:11-23.

36. Edmunds DH, Dummer PMH. Root canal retained 
restorations: General considerations and custom-made cast 
posts and cores. Dent Update, 1990; June:183-188.


