
Post and Core Restorations – CAD/CAM vs. Conventional Methods

Abstract

The aim of the current paper is to review the available literature reporting on studies of post and core restorations in terms 
of their composition, fabrication techniques, and clinical performance. The methodology included applying a search strategy, 
defining inclusion and exclusion criteria, and selecting studies to summarize the results. Searches of PubMed, Scopus, and 
Embase databases were performed independently by three reviewers to gather literature published between 2000 and 2023. 
A total of 124 titles were obtained from the electronic databases, and the application of exclusion criteria resulted in the iden-
tification of 26 articles pertaining to conventional and CAD/CAM technology for post and core restorations. Several ways for 
restoring endodontically treated teeth with CAD/CAM post and cores have been published, including direct and indirect proce-
dures. The most often reported materials were zirconia, composite resin, and hybrid ceramic. There are few published studies 
on CAD/CAM post and core; however, more research is needed to study the long-term outcome of this treatment.
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Introduction

Customized cast post and core restoration are frequently 
applied to repair severely damaged teeth caused by caries or 
bruxism [1]. Because the custom-made design fits effectively 
in the prepared post area, it is recommended for elliptical or 
flared canals where prefabricated posts are unable to adapt 
well. The better adjustability of cus-tom-cast post and core ben-
efits in torsional stress resistance [2]. These customized posts 
and cores function as corona-radicular stabilizers for single-
rooted and premolar teeth that become weak because of the 
combined impact of tooth structure reduction during tooth and 
access preparation [3] similarly, these customized posts resist 
rotational stresses in multi-rooted teeth with significant tooth 
structure loss [4].

A post and core should improve crown retention, be biocom-
patible, nontoxic, and have high tensile strength and fatigue 
resistance to occlusal and shear loads. A post should equally 
distribute stresses to the surrounding root surface and extend 
apically to at least crown height or two-thirds the length of the 
root [5]. This helps to evenly distribute stress and provides re-

sistance to occlusal load. Furthermore, the color of the post and 
core should be similar to the color of natural dentin, especially 
when restoring anterior teeth [6]. This paper provides a brief 
history of bespoke post and cores, as well as evidence on more 
recent CAD/CAM produced post and cores.

Customized post and cores can be produced via one of two 
methods: a direct procedure using a resin model or an indirect 
technique with elastomeric impressions of the prepared canal. 
The benefit of using tailored post and cores is that they fit the 
root canal area of the majority of teeth, including those with 
oval canals, and are simple to remove following retreatment 
[7]. Furthermore, both the post and the core function as a single 
unit, reducing the chance of core separation. Even when treat-
ing proclined teeth, the angulation of the core in cast post and 
cores can be adjusted to match the contour of the crown [8].

A study by Balkenhol et al. found that teeth restored with 
custom-cast post and cores had a favorable long-term progno-
sis, with a survival rate of 7.3 years [9]. Dietschi et al. demon-
strated high fracture resistance of teeth repaired with custom-
cast post and cores in similar experiments [10]. Cast metal 
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posts, on the other hand, necessitate additional chairside and 
laboratory time, making the treatment more expensive.

Materials and methods 

Using a search strategy, defining inclusion and exclusion cri-
teria, finding studies; selecting studies; and collecting pertinent 
data to summarize the results were all part of the methodol-
ogy. To gather literature published between 2000 and 2023, 
PubMed, Scopus, and Embase databases were searched. The 
search criteria were “Post and core restorations” [Mesh] OR 
“Indirect restoration” OR ‘’CAD/CAM fabrication” OR “Digital 
dentistry” OR “Post and core” AND “CAD/CAM” [Mesh]. Arti-
cles written in English and published between 2008 and 2023 
on post and core restoration techniques, clinical studies and in 
vitro studies, and articles reporting different fabrication tech-
niques, clinical performance, or quality assessment with con-
ventional and CAD/CAM post and core restorations were the 
inclusion criteria for selection. Articles that failed to incorporate 
items described in the inclusion criteria or described data that 
had previously been included, were excluded.

Results and discussion

The purpose of this research is to conduct a literature review 
on investigations of post and core restorations in terms of com-
position, fabrication procedures, and clinical performance.

Materials used to make posts and cores are classified as me-
tallic or non-metallic [11]. Custom cast post and cores are built 
of gold alloys such as type III and IV, silver-palladium alloys, or 
base metal alloys. Cast gold post and cores are considered supe-
rior to other materials due to their high success rate, attractive 
mechanical qualities, and ease of manufacture, whereas base 
metal alloys are considered a lower-cost option. However, be-
cause base metals are stiffer than dentin, they cause high levels 
of stress within the tooth [12]. Furthermore, the breakdown of 
base metal alloys produces chemicals that may be toxic to pa-
tients. A retrospective analysis found that cast post and cores 
had a success rate of 89% to 98.5%.

Although cast posts and cores were once thought to be the 
gold standard, increased patient demand for greater aesthetics 
led to the creation of ceramic posts and cores. As a result, the 
use of castable glass ceramics and glass-penetrated ceramics 
has increased [13]. Zirconia posts were first used on teeth with 
substantial loss of coronal structures in 1995, as an alternative 
to cast metal posts and cores. These posts were cosmetically 
superior and resulted in restorations that resembled genuine 
teeth due to their great translucency and ability to match the 
tooth color [14].

Endodontically treated teeth with customized zirconia posts 
had superior fracture resistance than cast metal posts and 
cores and glass fiber posts with composite resin cores. The high 
modulus of elasticity of zirconia, on the other hand, transfers 
significant loads to root dentin, increasing the likelihood of root 
fractures [15]. Furthermore, establishing a firm attachment to 
acid-resistant zirconia can be difficult, and in the event of treat-
ment failure, retrieving zirconia posts from root canals may be 
extremely difficult.

Computer technology has aided in the fabrication of single 
crowns, fixed partial dentures, detachable partial dentures, and 
complete dentures. This technique provides various benefits, 
including enhanced precision, a uniform production approach, 
a simpler and faster method of creating restorations in a big-

ger capacity, and an efficient means of quality control [16] CAD/
CAM technology employs either “additive” or “subtractive” 
production processes. Additive manufacturing creates different 
restorations by printing structures layer by layer. Many print-
ing technologies, including as stereolithography (SLA), selective 
laser melting (SLM), and others, have been described [17]. The 
subtractive process, on the other hand, entails removing mate-
rial to manufacture the desired output, which can be accom-
plished by machining and milling or laser ablation technologies 
[3].

When compared to additive manufacturing, the subtrac-
tive approach of manufacturing has been shown to generate 
mechanically superior restorations. However, approximately 
90% of the prefabricated block material is squandered during 
the restoration process [18]. The additive technique approach 
has grown popular because it builds complex structures with 
excellent precision and little material waste. Given the ben-
efits, CAD/CAM technology has been studied for custom-cast 
post and core fabrication. Awad and Marghalani pioneered the 
use of CAD/CAM technology in post and core manufacturing in 
2007, and Strecker and Geissberger followed suit [19]. This was 
followed by a number of in vitro experiments and case reports 
utilizing a variety of methodologies and materials, which are 
commented on further in the following sections.

The application of CAD/CAM technology to construct custom 
post and cores has been reported to successfully fulfill clinical 
requirements in an efficient and practical manner. Several stud-
ies have compared customized, CAD/CAM-fabricated post and 
cores to traditionally produced and prefabricated ones [20]. Ac-
cording to a recent study, CAD/CAM composite resin post and 
cores provided adequate adaptation to the post space and were 
less time demanding to build, however, cast post and cores gave 
somewhat better adaption. Similarly, an in vitro study found 
that normally cast Co-Cr alloy was more precise in terms of api-
cal gap when compared to milled from the same alloy [21].

According to several reports, the CEREC system’s intraoral 
camera can scan post-space lengths of up to 10 mm [22,23]. As 
a result, studies have often used a 9 mm post-space preparation 
length prior to scanning. When the post gap is greater than 10 
mm, it is recommended to utilize an indirect technique to build 
CAD/CAM post and cores. For CAD/CAM post and core made by 
direct scanning of the post space, scanning of a polyether im-
pression, or scanning of a plaster model, post retention, cement 
layer thickness, and nano leakage were measured. Post reten-
tion was highest for direct scanning posts and cores, whereas 
cement thickness and nano leakage were generally identical 
[24].

The majority of reported investigations employed indirect 
manufacture of CAD/CAM post and cores. Although directly 
scanning the root canal area is a rapid and uncomplicated pro-
cess, it may be necessary to use indirect approaches when re-
covering teeth with long or small root canal spaces [25]. In vi-
tro experiments comparing milled, and 3D-printed Co-Cr alloys 
to cast post and cores have recently been described. Despite 
the fact that many of the other materials utilized have been re-
ported in case reports, there has been no report on the clinical 
usage of CAD/CAM-manufactured Co-Cr alloy, probably due to 
the inherent aesthetic disadvantage of metal alloys, especially 
considering the multiple alternatives that offer greater aesthet-
ic qualities [26].
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The limitations of the study are related to the difficulties in 
distinguishing one material from another because most pub-
lished data are clinical reports, with milled zirconia and glass-
fiber-reinforced composites being the most often reported. 
Therefore, a comparison of the various materials and their me-
chanical properties warrants further investigation.

Conclusion 

The application of CAD/CAM technology in dentistry is no 
longer confined only to crowns, inlays, onlays, and dentures. 
With the growing success of using CAD/CAM fabricated post 
and cores, this method can be viewed as an alternative to tra-
ditional procedures. Despite the fact that these post and core 
restorations have excellent fracture resistance, bond strength, 
adaptability, and aesthetics, there have been few in vivo inves-
tigations reported so far. As a result, multiple long-term investi-
gations are required to validate the findings of clinical reports.

Declarations

Conflict of interest: The authors declare no conflict of inter-
est.

Funding: This research received no external funding.

References

1.  Al-Omiri MK, Mahmoud AA, Rayyan MR, et al. Fracture resis-
tance of teeth restored with post-retained restorations: an 
overview. J Endod. 2010; 36(9): 1439-1449. doi:10.1016/j.
joen.2010.06.005.

2.  Dangra Z, Gandhewar M. All about dowels - a review part I. Con-
siderations before cementation. J Clin Diagn Res. 2017; 11(8): 
06-11. doi:10.7860/JCDR/2017/26472.10518.

3.  Morgano SM, Milot P. Clinical success of cast metal posts and 
cores. J Prosthet Dent. 1993; 70(1): 11-16. doi:10.1016/0022-
3913(93)90030-R.

4.  Theodosopoulou JN, Chochlidakis KM. A systematic review of 
dowel (post) and core materials and systems. J Prosthodont. 
2009; 18(6): 464-472. doi:10.1111/j.1532-849X.2009.00472.x.

5.  Goracci C, Ferrari M. Current perspectives on post systems: a 
literature review. Aust Dent J. 2011; 56(l1): 77-83. doi:10.1111/
j.1834-7819.2010.01298.x.

6.  Machado J, Almeida P, Fernandes S, et al. Currently used sys-
tems of dental posts for endodontic treatment. Proced Struct 
Integr. 2017; 5: 27-33. doi:10.1016/j.prostr.2017.07.056.

7.  Farrugia CP. Custom ceramic posts and cores: an overview of ra-
tionale and a new use for a proven technology. Gen Dent. 2008; 
56(1): 42-50.

8.  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(5): 305-312.

9.  Balkenhol M, Wöstmann B, Rein C, et al. Survival time of cast 
post and cores: a 10-year retrospective study. J Dent. 2007; 
35(1): 50-58. doi:10.1016/j.jdent.2006.04.004.

10.  Dietschi D, Duc O, Krejci I, et al. Biomechanical considerations 
for the restoration of endodontically treated teeth: a system-
atic review of the literature–part 1. Composition and micro- and 
macrostructure alterations. Quintessence Int. 2007; 38(9): 733-
743.

11.  Heydecke G, Butz F, Strub JR. Fracture strength and survival rate 
of endodontically treated maxillary incisors with approximal 
cavities after restoration with different post and core systems: 
an in-vitro study. J Dent. 2001; 29: 427-433.

12.  Mekayarajjananonth T, Kiat-amnuay S, Salinas TJ. A combined di-
rect dowel and indirect core technique. Quintessence Int. 2000; 
31(1): 19-23.

13.  Schwartz RS, Robbins JW. Post placement and restoration of 
endodontically treated teeth: a literature review. J Endod. 2004; 
30(5): 289-301. doi:10.1097/00004770-200405000-00001.

14.  Awad MA, Marghalani TY. Fabrication of a custom-made ceram-
ic post and core using CAD-CAM technology. J Prosthet Dent. 
2007; 98(2): 161-162. doi:10.1016/S0022-3913(07)60050-X.

15.  Tortopidis D, Kourtis S, Kountouras K. Restoration of endodonti-
cally treated anterior teeth with cast metallic post or prefabri-
cated fibre post placement: 2 case reports and critical literature 
review. Balkan J Dent Med. 2015; 19(2): 86-91. doi:10.1515/
bjdm-2015-0040.

16.  Smith CT, Schuman N. Prefabricated post-and-core systems: an 
overview. Compend Contin Educ Dent. 1998; 19(10): 1013-8. 
1020; quiz 1022.

17.  Maccari PC, cosme DC, Oshima HM, et al. Fracture strength of 
endodontically treated teeth with flared root canals and re-
stored with different post systems. J Esthet Restor Dent. 2007; 
19(1): 30-6; 37. doi:10.1111/j.1708-8240.2006.00060.x.

18.  Terry DA, Swift EJ. Post-and-cores: past to present. Dent Today. 
2010; 29(1): 132,134-5.

19.  Streacker AB, Geissberger M. The milled ceramic post and core: 
a functional and esthetic alternative. J Prosthet Dent. 2007; 
98(6): 486-487. doi:10.1016/S0022-3913(07)60151-6.

20.  Baba NZ, Goodacre CJ, Daher T. Restoration of endodontically 
treated teeth: the seven keys to success. Gen Dent. 2009; 57(6): 
596-603. quiz 604 5,595, 679.

21.  Hayashi M, Takahashi Y, Imazato S, et al. Fracture resistance of 
pulpless teeth restored with post-cores and crowns. Dent Mater. 
2006; 22(5): 4770-485. doi:10.1016/j.dental.2005.03.017.

22.  Mezzomo E, Massa F, Libera SD. Fracture resistance of teeth re-
stored with two different post-and-core designs cemented with 
two different cements: an in vitro study. Part I. Quintessence Int. 
2003; 34: 301-30623. 

23.  Baba NZ, Goodacre CJ. Treatment Options and Materials for 
Endodontically Treated Teeth. In Contemporary Restoration of 
Endodontically Treated Teeth: Evidence-Based Diagnosis and 
Treatment Planning. 1st ed., Hanover Park, IL: Quintessence 
Publishing. 2013.

24.  Al-Omiri MK, Rayyan MR, Abu-Hammad O. Stress analysis 
of endodontically treated teeth restored with post-retained 
crowns: a finite element analysis study. J Am Dent Assoc. 2011; 
142(3): 289-300. doi:10.14219/jada.archive.2011.0168.

25.  Al-Hiyasat AS, Bashabsheh OM, Darmani H. An investigation of 
the cytotoxic effects of dental casting alloys. Int J Pros-thodont. 
2003; 16(1): 8-12.

26.  Bergman B, Lundquist P, Sjo¨gren U, et al. Restorative and 
endodontic results after treatment with cast posts and cores. 
J Prosthet Dent. 1989; 61(1): 10-15. doi:10.1016/0022-
3913(89)90099-1.


