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Abstract 
The aim of this study was to evaluate the incidence of intraradicular retention and the prevalence of different types of posts used for the 
restoration of endodontically treated teeth, in clinical practice. Materials and Methods: The study was performed on 94 digital panoramic 
radiographies that allowed a comprehensive appreciation. Root canal fillings and the posts were identified on these radiographies and 
their correctness and quality were assessed by measurements according to the data provided by the specialized literature references. 
Morphologic parameters investigated were: length, diameter and configuration. Results: 474 teeth with endodontic treatment were 
identified, of which 224 were post restored: 156 (69.6%) using cast posts, 55 (24.6%) using prefabricated non-metallic posts and 13 (5.8%) 
using threaded prefabricated metallic posts. Regardless the type, we have noticed a great number of errors (84.37%) concerning the 
manufacturing, the selection, or the application of the post. The errors resulted from disregarding at least one of the investigated 
morphologic parameters. Intraradicular retention is indicated in clinical situations were dental tissues destruction does not allow placement 
of crown fillings. Conclusions: The improvement of endodontically treated teeth restorations retention with posts is appropriate as long as 
post preparation does not undermine the remaining tooth structure. Scientific debates still exist regarding the safest modality to restore a 
non-vital tooth. 

Keywords: endodontically treated teeth, radicular morphology, panoramic radiography, morphologic parameters, dental tissue 
loss. 

 Introduction 

Decay is a destructive chronic disease with multi-
factorial etiopathogeny that determines dental hard tissue 
loss, going up to dental pulp injury. Untreated, it 
invasively evolves to dental pulp necrosis and periapical 
pathology, which in turn, are accompanied by different 
degrees of hard tissue destruction. The decision to 
maintain and restore and particularly to use an endo-
dontically treated tooth as abutment depends mainly  
on the amount of remaining tooth structure, radicular 
morphology and its periodontal health [1, 2]. 

Under these circumstances, the chances to achieve 
long-lasting restorations are well defined. The outcome 
of the prosthetic treatment plan depends on the success 
of each treatment phase, so that radiographic assessment 
must be performed in different stages: before post 
placement, in order to check the root canal system seal, 
after post insertion to evaluate the treatment method 
according to the data provided by the specialized 
literature references and during follow-up, when teeth 
are exposed to masticatory loading forces and we look 
for the outcome maintenance [1–3]. 

The above considerations represent the background 
of this study based on radiographic criteria for quanti-
tative and qualitative assessment of the possibilities of 
intraradicular retention used for the restoration of endo-
dontically treated teeth. 

 Materials and Methods 

The study was performed on 94 digital panoramic 
radiographies acquired in a dental clinic with private 
practice in Bucharest, Romania, during a three years 
period (2009–2012). 

The study protocol 

Written informed consent was obtained from all the 
patients whose radiographies were selected in the study. 
Root canal fillings and the posts were identified on 
these radiographies and their correctness and quality 
were assessed by measurements according to the data 
provided by the specialized literature references. The 
investigated morphologic parameters were: length, 
diameter and configuration. 

The main objectives of the study were to determine 
the incidence of post retained restorations, the distribu-
tion of posts use according to the teeth types, the ratio 
between the different types of posts, as they were radio-
graphically identified and to assess the fairness of the 
method, regardless the type of post used. 

Teeth were distributed by category taking into 
account topographical considerations and each category 
was assigned a code number, as follows: 1 – maxillary 
incisors, 2 – maxillary canines, 3 – maxillary premolars, 
4 – maxillary molars, 5 – mandibular incisors, 6 – 
mandibular canines, 7 – mandibular premolars, and 8 – 
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mandibular molars. For each dental category, the 
presence of root canal fillings and their quality, the 
presence of posts, their type, their length and width and 
their configuration with regard the numbers of canals in 
multi-rooted teeth were noticed and registered. The 
length of the posts was appreciated from the cemento–
enamel junction to the end portion (tip) and their width 
was calculated at the junction between the crown and 
the root canal for tapered types, while the length/width 
ratio was considered at the level of the apical third of 
the posts for parallel-sided shapes. Each type of post 
was identified grace to its radiopacity and shape (i.e., 
parallel vs. tapered, smooth vs. threaded) differences 
noticed on the radiographic image. 

 Results 

After the evaluation of the 94 panoramic radiogra-
phies, we have found 474 teeth with radiological signs 
of endodontic fillings (both correctly and incorrectly 
performed regarding their length and uniformity); 224 
of them were restored with post retained restorations 
(correct and incorrect in terms of dimensional and/or 
morphologically parameters). 

Sharing the figures resulted by radiological counting 
at the eight dental classes mentioned above, a percentage 
distribution was obtained, which is shown in the chart 
below (Figure 1). 

 
Figure 1 – Distribution of intraradicular retention 
restorations according to dental classes. 

In parallel, the 224 teeth with post retained restora-
tions were subjected to a visual examination in order  
to group them according to shape, configuration and 
material used. 

The result may be presented as a sequence of values, 
thus: 156 teeth (69.6%) were restored with cast posts, 
55 teeth (24.6%) with prefabricated non-metallic posts, 
and 13 teeth (5.8%) with prefabricated metallic posts 
(Figure 2). 

 
Figure 2 – Prevalence of post retained restorations. 

Stands out the highest frequency of cast posts, 
applied to all categories of teeth, in particular to the 
premolars and molars. In order of frequency, it follows 
the non-metallic prefabricated posts with physical 
properties similar to those of the natural dental tissues 
and then the metallic prefabricated posts. 

We also found that regardless of the type of tooth 
restoration, or tooth topography, the measured values of 
these devices do not coincide with standard dimensional 
array parameters (length, diameter, configuration) than 
in a small percentage of cases, comprising 35 teeth 
(15.63%). The remaining 189 teeth (84.37%) have at 
least one parameter that does not correspond to the 
standards. In this final category, we also included 
clinical situations with poor device location (on the 
improper, eccentric roots, etc.) or those that presented a 
different morphology of the recommended ones. 

The results of the research on criterion watched 
(fairness of the restorative method, the length, diameter 
and configuration of the posts), are found in the graphs 
below (Figures 3–6). 
 

 

   
Figure 3 – The correctness  

of the post retained 
restorations. 

Figure 4 – Results for  
the length parameter. 

Figure 5 – Results for  
the width parameter. 

Figure 6 – Prevalence of posts 
regarding the number of  
canals used for retention.

 

 Discussion 

Many restorative options can be used to reconstruct 
endodontically treated teeth, from direct restorations to 
coronal coverage. The main factor in decision-making is 
the amount of remaining tooth structure [4, 5]. 

As most of the teeth that require endodontic treatment 
are weakened by caries, old fillings and endodontic 
access, they will need a crown. In this case, the 
remaining dentin will be insufficient to support the final 
restorations, so a post retained core is necessary to provide 

crown retention [6–8]. From the 474 endodontically 
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treated teeth found in our study, only 224 (47.25%) 
were post restored. Peroz I et al. [9] proposed a 
classification regarding restoration of endodontically 
treated teeth, according to the amount of remaining 
tooth structure: 

▪ Class I: Four remaining cavity walls (only the access 
cavity is present) – filling of the access cavity is the 
definitive restorative treatment. 

▪ Class II and III: Two or three remaining cavity 
walls. Adhesive restorations are recommended. 

▪ Class IV: One remaining cavity wall – a post 
retained core is suggested. If the tooth will be used as an 
abutment for fixed or removable partial dentures, using 
of a post retained restoration is mandatory. 

▪ Class V: No remaining cavity wall – insertion of 
posts is necessary. In these situations, it is of great 
importance that the final restoration will provide the so-
called “ferrule effect”. The ferrule is “the circumferential 
ring of sound tooth structure that is enveloped by the 
cervical portion of the crown restoration” [10]. 

The need for a post retained restoration depends also 
on the size and position of the tooth in the dental arch. 
Molars have a big pulp chamber that offers enough 
retention for a direct restoration. When significant loss 
of tooth structure has occurred, a post is necessary [10]. 
The investigated upper molars were post restored in a 
percentage of 14.29% and the lower molars in a 
percentage of 12.5% (Figure 1). Premolars have smaller 
pulp chambers and less tooth structure, so that they often 
require a post [10, 11]. In the present study, a significant 
rate of post retained restorations was registered on 
premolars (24.55% upper premolars and 16.07% lower 
premolars as shown in Figure 1). Anterior teeth that 
present a little loss of hard tissue do not require posts 
placement. If the tooth need a crown a post retained 
foundation is necessary [10]. The investigated upper 
incisors were post restored in a percentage of 15.18%, 
the upper canines in a percentage of 11.16%, while  
the lower ones in a percentage of 4.02% and 2.23% 
respectively (Figure 1). The lowest percentage of post 
retained restoration was registered in anterior mandibular 

teeth. This type of restorations needs special considera-
tions for the anterior mandibular teeth, as post space 
preparation is difficult due to thin and mesio-distal 
flattened canals. 

Once the decision to use a post has been taken, we 
must choose the type of post. Two categories exist: the 
custom made posts, laboratory fabricated (cast posts) 
and the prefabricated ones, the latter available in two 
variants: metallic and non-metallic. The selection of the 
devices is based on the following [2, 4, 12–14]: 

▪ The amount of tissue loss: the greater the hard 
tissue destruction, the more cast posts will be preferred. 

▪ Root canal morphology: due to their greater 
adaptability cast posts are indicated in canals with a 
noncircular cross-section and in extreme tapered or 
flattened canals. Enlarging such canals to conform to a 
prefabricated post could be excessive and may lead to 
perforations. In addition a thin, uniform layer of cement 
will fill the endodontic space in cases of custom made 
posts, while in cases of prefabricated posts, due to their 
poor fit the cement will be very thick [14]. This is the 

reason why in this study the thickness of parallel-sided 
shapes was assessed at the level of the end of the post. 

An abandonment of the old concept of double canal 
retention was noticed in our study (Figure 6). The double 
canal retention was used in the past to supplement 
retention and anti-rotational resistance in multi-rooted 
teeth. Nowadays, it is considered that canals with a 
noncircular cross-section in which a cast post is well 
fitted offer enough resistance to rotational forces. The 
rotation is also prevented by remaining vertical coronal 
walls [14]. The distal canal of mandibular molars and 
the palatal canal of maxillary molars are usually used 
for post placement, as their specific morphology (large 
and straight canals) offers the best conditions for post 
space preparation [11]. 

The anti-rotational resistance of prefabricated post is 
questionable due to their round cross-section shape [14]. 

A standard regarding restoration of the endodontically 
treated teeth does not exist as specific factors for  
the individual tooth and clinical situation dictate the 
therapeutically approach [10, 15]. A balance between 
retention and fracture resistance must be always consi-
dered. Metal devices were the first used. Historically, it 
was appreciated that their superior physical properties 
were a guarantee for success of the restoration and 
longevity of the tooth. Today, it is considered that their 
rigidity may pose a risk for root fracture. With recent 
insight into biomechanics, with demands for esthetics 
and technological advances, prefabricated non-metallic 
posts were introduced, with a closer elastic modulus to 
that of dentine: fiber-reinforced composite posts (fibers 
embedded in a polymer matrix). This characteristic is 
very important for the distribution of the occlusal forces 
evenly along the length of the root, thus decreasing, 
even eliminating the possibilities of root fracture [16, 
17] and represents the reason why many authors prefer 
the use of non-metallic prefabricated posts. Reduced 
risk fracture of the root is registered with these types of 
posts. Instead, failure occurs by cervical leakage, cement 
breakdown and loss of the artificial crown [10, 18]. 

Although disputed, cast posts provided excellent 
clinical services. Two studies comparing opinions with 
regard the restoration of endodontically treated teeth 
between board-certified prosthodontists and general 
dental practitioners showed that prosthodontists preferred 
the use of cast posts [19, 20]. In both investigated groups, 
this kind of posts was the one more commonly used 
[20]. In our study, the greatest percentage (69.6%) of 
the restorations with radicular retention were represented 
by cast posts retained crowns. This finding sustains the 
idea that, even if cast posts are considered obsolete, we 
still face many clinical situations that require their use. 
Failures with regard root fracture were not registered in 
our study because the fracture lines could not be 
accurately evaluated on panoramic radiographies. 

24.6% of the restorations with radicular retention 
found in our study were represented by prefabricated 
non-metallic posts in association with a core build up. 

The smallest percentage of the restorations with 
radicular retention was represented by prefabricated 
metallic posts (5.8%) in this research. This is in 
accordance with the opinion that today the competition is 
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held between cast posts and prefabricated non-metallic 
posts [5]. Morgano SM and Brackett SE postulated that 
a direct restoration using two pieces: a prefabricated 
metallic post and a core build up is a less predictable 
therapeutically approach than a cast post, which is a 
one-piece restoration [21]. The weakest link of the 
former system is represented by the metal-core build up 
material interface. All prefabricated metallic posts found 
were threaded. Their engagement into dentin offers a 
superior retention but also is accompanied by increased 
stress formation within the root and thus by an increased 
risk of root fracture [22]. 

Regarding the two investigated parameters, length 
and diameter of the posts, their fairness was assessed 
according to the data provided by the specialized 
literature references. Post length within the root canal 
must be at least equal with the crown high [23, 24]. It is 
also essential to maintain the integrity of the apical  
seal [10, 25]. Sorensen JA and Martinoff JT investigated 
1273 endodontically treated teeth used as abutments for 
crowns or primary support for fixed and removable 
partial dentures, regarding the rate and manner of failure 
and found that where post length in the canal was equal 
to or greater than the length of the crown, the success 
rate was 97.5%, regardless of post design [25]. Unfor-
tunately, a high percent of short posts (66.07%) was 
registered in our study, followed by 29.91% of correct 
length posts and a small percent (4.02%) of to long 
posts. 

The width of the post is appreciated as correct if  
it does not exceed one-half the width of the root [26].  
In teeth investigated in this study 42.41% of the posts 
had a correct width, while 21.43% were to thin and 
36.16% were too thick in relation with the width of the 
root. 

Post space preparation requires good understanding 
and knowledge of radicular internal morphology to avoid 
unnecessary mishaps [27]. The close relation between 
root canals morphology and post selection and confi-
guration was emphasized by Goodacre CZ and Baba NZ 
[28] who showed that: “The individual who completed 
the endodontic treatment is ideally suited to perform  
the post space preparation, being the one that is most 
knowledgeable regarding root curvatures and areas 
where no further root preparations should be performed 
because it will result in areas of thin residual dentin.” 

In terms of dimensional measurements, the method 
used in this study is relative, because the distances on the 
radiography do not correspond with the actual distances, 
due to the different angles formed by the anatomical 
elements with the incident X-ray beam. 

 Conclusions 

Our study shows that despite the progresses in caries 
prevention and therapy, many teeth still need endodontic 
treatment. The restorative approach plays a decisive role 
in the long-term prognosis of a non-vital tooth. Specific 
clinical situations and individual teeth require particular 
consideration. Cast posts were the most prevalent, 
demonstrating again their long-term clinical service, 
followed by prefabricated non-metallic posts, appreciated 

for superior biomechanical behavior. Based on our study 
results, some theoretical rules are disregarded in the daily 
practice. 
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