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Abstract  

Background: For placement of intraradicular posts the intracanal filling material has 

to be removed. If drills are employed for this purpose, extra widening of the canal, 

incomplete cracks or root perforation are probable when inappropriate size of drill is 

used.  

Objective: This in vitro study assessed the efficacy of radiographs taken after 

completion of root canal therapy in selecting the appropriate-sized Peeso reamer for 

post space preparation.  

Methods: Canals of 53 extracted maxillary and mandibular teeth of different types 

were cleaned and shaped. Then with acrylic resin 3-dimensional model of the 

intracanal space of each tooth was fabricated. Next, all canals were filled with gutta-

percha and teeth were radiographed buccolingually. Based on these radiographs two 

observers selected a Peeso reamer that best matched each canal’s diameter. The 

diameter of the selected Peeso reamer was compared to the diameter of the 

corresponding resin model of each canal by two independent observers and the 

difference was measured. The data were analyzed by paired sample t-test using 

SPSS version 22. Results: The diameter of the selected Peeso reamers ranged from 

0.21mm smaller to 0.12mm larger than the diameter of intracanal spaces. The 

difference between reamer and resin model was less than 0.1mm in 75% of the cases. 

Conclusion: The result of this study suggests that post-operation endodontic 

radiographs are reliable means for selecting a size of Peeso reamer that does not 

encroach on dentinal wall during removal of intracanal filling material and post 

space preparation.  

 

Keywords: Root Canal Therapy; Periapical Radiographs; Peeso Reamer; Post Space 

Preparation.  

  



1. Introduction 

Different options are available for restoring endodontically treated teeth from direct 

restorations1 to indirect restorations like onlays2,3, endocrowns4 and conventional 

crowns with or without intracanal posts5. Although  still there is controversy over the 

best approach5,6, it is generally acknowledged that the capability of the restored root 

filled tooth to withstand occlusal forces depends on the thickness of the remaining 

dentin, both coronal6 and radicular7. Also, there is consensus on the placement of 

intraradicular posts for retaining final restorations in teeth with substantial loss of 

coronal structure1-8.  

In order to place post inside a canal, it is necessary to remove the filling material 

from the intracanal space using heated instruments, chemical solvents, or 

mechanical instruments that are quickest9,10. Rotary instruments should be used 

carefully because excessive enlargement of the canal could result in weakening, 

perforation or even fracture of the roots in a tooth that already has lost major part of 

its coronal structure11. Studies have attributed vertical root fracture in endodontically 

treated teeth to excessive force during obturation of canal or post cementation, 

wedging effect of spreaders, decrease in dentin thickness and post space 

preparation12.The higher prevalence of vertical root fracture in canals that have 

received post13 might be caused by oversized space preparation, damage to root 

dentin and formation of incomplete cracks or craze lines that develop to vertical 

fractures under functional loads9,13.  

To prevent the aforementioned complications, it is highly recommended that no 

additional dentin should be removed in order to facilitate post placement14, the 

diameter of the prepared post space be one-third of the root diameter at most, and 

the thickness of residual dentin at apical third not be less than 1 mm9,11. Preserving 

remaining dentin and preventing unwanted events are so important that special 

drills have been designed for safely removing gutta percha from intracanal space10,15.  

Nonetheless, a drill with a larger diameter than the canal could remove dentin 



beyond the safe zone specially at proximal notches or concavities present on the 

roots 16,17 . Therefore, the selection of an appropriate drill size is very helpful to the 

survival of the tooth and the success of the treatment18. 

 

There are guidelines and recommendations for determining the suitable length and 

diameter of the intracanal post11,18,19. But to the knowledge of authors there is no 

recommendation in the literature for selecting the size of the drill that is used for the 

post space preparation. In the clinical practice, one approach is to select the drill 

according to the average diameter of the canals of each type of the tooth15 that 

mandates having all the measurements in mind.  Since the diameter of all canals do 

not exactly match the average value and may change during cleaning and shaping of 

the canals or retreatments, this method is not completely reliable. Even when 

prefabricated posts are used, selecting the appropriate size of post and 

accompanying drill is critical for conservative post space preparation.  

The selection might be based on the recommended diameter of post for each root. 

However, the recommendations of different researchers are not exactly the same18,20.  

For example, Tilk et al studied mandibular and maxillary root widths18 and used 95% 

confidence interval to determine minimum and maximum post size for the apical 

third of post space of each root to recommend optimal diameter of the post. For 

maxillary central incisors, they indicated a 0.9 to 1.4mm post diameter with 1.1mm 

to be the optimal size. Yet, Shillingburg et al suggested a post with 1.5mm diameter 

for the same tooth20. The question is which dimension should be adopted and 

whether one size is applicable for all maxillary central incisors. 

It is also advocated to start post space preparation with the smallest drill size and 

sequentially continue to the largest size that tooth will accept21. However, it is not 

clear up to which size of drill the preparation has to be continued.  

Some clinicians always use one or two drill sizes for preparing all canals in any kind 

of tooth. In these circumstances, if the drill is larger than the actual canal diameter, it 



endangers the dentinal wall and if the it is smaller, it would not completely remove 

the gutta percha from the walls.  

During preparation of endodontically treated teeth for restoration, the thickness of 

coronal dentin can be directly measured or estimated, but the only means for 

measuring the thickness of radicular dentin and intracanal space is through 

radiographs. To determine the length to which the reamer will be inserted into the 

canal, Shillingburg suggested that the largest Peeso reamer that will fit in the 

obturated canal be measured against a radiograph of the tooth being restored20. 

Similarly, radiographic image can be used for choosing appropriate drill diameter 

for post space preparation in custom made post/core technique or for the selection of 

the prefabricated post size as well. Although radiographs only show mesiodistal 

dimension of the root and its canal, at the cervical and mid root areas most of the 

canals are either round or oval shaped with larger diameter oriented 

buccolingually15, 18. Only palatal roots of maxillary molars are oval and the largest 

diameter is in mesiodistal direction15,18. Therefore, if a drill fits mesiodistal dimension 

of a canal on the radiographic image, in round canals it has almost the same breadth 

and in oval canals it is somehow smaller than the canal. With this approach only 

gutta percha is removed with minimal amount of dentin. Since the drill remains in 

confines of the canal, the risk of propagation of cracks initiated during cleaning and 

shaping of canals is reduced22. In cases that prefabricated posts are going to be 

inserted, this technique helps to have an estimation of the remaining dentin 

thickness.  

The aim of current study was to examine the reliability of radiographic images of 

endodontically treated teeth for selecting Peeso reamers with the same diameter as 

intracanal space.  

 

2. Materials and Methods 

2.1. Sample collection and preparation 



This study was designed to compare the dimension of a drill selected based on 

radiographic image of a canal to the resin model of intracanal space. Since Peeso 

reamers with or without non-cutting tips are one of the most used drills for 

removing gutta percha15, this kind of drills was used in this study and because canals 

are larger at the cervical third than mid or apical third, the selection was made based 

on the dimension of middle third specially at the most apical part of post space 

preparation.  

Assuming alpha=0.05, beta=0.2 and 80% study power, a total of 53 canals in different 

maxillary and mandibular teeth were examined. The number of each type of tooth 

was not a variable in this study because comparison was only made between 

intracanal space and the drill diameter. 

Extracted caries free teeth without previous endodontic treatment, internal 

resorption, morphological disorders or curvature at middle of the root confirmed 

with radiography, were collected from different clinics in Tehran with agreements 

from the patients for their use in academic research. The teeth were carefully washed 

and kept in 0.5% chloramine-T solution for two days. Then, the external debris on 

the surface of the teeth was removed by ultrasonic scaler and they were stored in 

normal saline solution for later use.  

For ease of handling and taking radiographs, each tooth was embedded up to 

cementoenamel junction in a block of acrylic resin. At the next step, the working 

length of each canal was determined radiographically using the incisal edge of 

anterior teeth or cusp tip of posterior teeth as coronal reference point. The apical 

reference was 1mm short of radiographic apex. Standard cleaning and shaping 

procedures were performed for all the teeth but they remained unobturated.  

 

2.2. Making resin models of intracanal spaces 

In order to measure the diameter of each canal, a resin model was made from 

intracanal space. For this purpose, a prefabricated polycarbonate dowel (Pinjet, 

Angelus Indústria de Productos Odontológicos S/A, Brazil) was placed inside the 

canal 4 mm short of the determined working length since generally posts do not 

extend more toward the apex. Next, the dowels were relined with an auto-

polymerizing resin (Duralay, Reliance Dental Manufacturing LLC, IL, United States) 

to take the intracanal form (Fig. 1). In multirooted teeth the same procedure was 

carried out for the palatal canal of maxillary molars and first premolars, and for the 

distal canal of mandibular molars.  



After completion of this step, the canals were filled with gutta percha (Ariadent, 

Iran) and AH26 sealer (Dentsply Maillefer, Canada) by lateral condensation 

technique. Buccolingual post-operation radiographs were taken of all root filled 

teeth. 

 

2.3. Selection of Peeso reamer 

Two observers (a graduation student of dentistry, and a specialist academic staff) 

put different sizes of Peeso reamer (Dentsply, Maillefer, Tulsa, Oklahoma, USA) on 

the post-operation radiograph of each tooth and selected one that best fitted the 

canal diameter (Fig. 2). next, one of the observers measured the diameter of 

corresponding resin model of a canal with a vernier (Shinwa Sokutei, Japan) and 

then with a digital caliper (Guanglu Measuring Instruments Co., Ltd, China) with 

0.01mm accuracy (Fig.3). Later the second observer made all measurements with 

digital caliper. The measurement was made specially near the tip of the model that 

generally is the narrowest part of the prepared post space. The average of three 

measurements was determined and was compared to the diameter of selected Peeso 

reamer. The difference between two values was calculated. 

 

2.4. Statistical analysis 

The data were analyzed using SPSS version 22. The differences between two selected 

sizes of Peeso reamers were compared using paired sample t test. P values less than 

0.05 were considered as significant. The inter-observer and intra-observer agreement 

were calculated. 

 

3. Results  

Both observers chose same size of Peeso reamer  for the examined canals. The 

diameter of the selected Peeso reamers ranged from 0.21 mm smaller to 0.12 mm 

larger than the corresponding resin model (Fig. 4). The difference was less than 0.1 

mm in 75% of the measurements. The maximum difference was 0.21 mm and the 

minimum difference was 0.00, in six samples. Peeso reamers #1, #2 and #3 were 

selected for 17 (32%), 29 (54.7%) and 7 teeth (13.2%), respectively (Table 1). The 

difference between measuring with vernier and digital caliper in 92.45% of samples 

was less than 0.08mm.  The interclass correlation coefficient test showed that with 

95% confidence the results of two measurements were very close to each other.The 



inter-observer agreement was 96% and their measurements differed around 0.2 mm 

at most that was not statistically significant (p=0.874).  

 

4. Discussion 

In dental practice including endodontic therapy, radiographs perform essential 

functions in diagnosis, treatment and recall steps 10,23.  

Post space preparation without compromising the structural integrity of root is 

challenging since the canals are filled and it is not possible to use magnifying devices 

to see the intracanal space. In this situation, high quality radiographs of filled canals 

can be very helpful in determining the length and width of the preparation. This 

study found the endodontic post-operation radiographs efficient and reliable in the 

selecting a drill size that removes least amount of dentin during post space 

preparation. As custom-made posts are formed to the shape and dimension of the 

canal, generally no more enlargement is needed. However, since canals should be 

shaped according to the form and diameter of prefabricated posts, using special 

drills, the wear of dentin is inevitable and it is just a matter of quantity. The 

technique suggested in this study helps to select a prefabricated post that needs less 

removal of dentin and consequently lower the risk of complications. 

Regarding the accuracy of periapical radiographic images, according to Kuyk and 

Walton the radiographic diameter of canals is a good estimate of their actual 

diameter24. They compared the diameter of canals on radiographic images with their 

histological diameter and found that in 41% of the samples the radiographic 

measurement was larger than the histological measurement, identical in 5% and 

smaller in 54% of the samples24. On the other hand, Tilk et al. believe radiographic 

images could be deceptive since the true mesiodistal dimension of the root cannot be 

measured if there are concavity on the root wall or superimposition of roots on each 

other18. Raiden et al reported that radiographs show the thickness of residual root 

dentin around prepared post spaces greater than their actual size25. Also, Bunn et al 

evaluated the accuracy of cone-beam computed tomography 3-dimensional images 



and reported an overestimation of the radicular dentin thickness although it was 

clinically acceptable26.  

In the present study, the criterion for drill selection was size because regardless of 

the shape of canal, drills have round cross section. Using a drill larger than the 

smaller dimeter of an oval shaped canal converts it to a more round one. This may 

help to have a better fit between prefabricated post and canal, however, the dentinal 

wall becomes thinner.  

Selection of a drill size that fits into confines of the canal, follows the philosophy of 

conservationists in post space preparation11 by avoiding unnecessary removal of 

dentin. Although Tilk et al suggested post diameter for each root based on the 

proportionist philosophy (the width of the post be one third of the width of the root), 

the selected sizes of drills in the present study were very close to their 

recommendations, however, smaller than what Shillingburg et al. have 

recommended15, 20. A reason for using larger posts is the strength since larger posts 

are stronger11. It is worth to mention that few manufacturers produce small sizes of 

prefabricated posts like 0.7mm that is suggested for mandibular incisors by 

Shillingburg and Tilk et al15,18,20. As already mentioned using larger drills in these 

circumstances increases the risk of stress concentration at the contact site between 

drill and dentinal wall9, leading to incomplete cracks or craze lines that may develop 

into vertical root fracture. In these circumstances the clinician might decide to use 

custom made rather than prefabricated posts for restoring the tooth.  

Since the purpose of this study was to compare the dimension of selected drills with 

the dimension of intracanal space, the cross sectioning of roots was neither necessary 

nor beneficial. With making resin pattern of intracanal space, the drills could be 

compared to the 3-dimensional model of canal at any point, not just the sectioned 

areas. 

This study was carried out on periapical conventional radiographs because they 

have good resolution and the Peeso reamers could be easily placed on them. 

However, it might be considered as a limitation since in recent years the use of 



digital radiographs is becoming more and more common among the dentists. The 

digital technique is faster with no need for processing27. There is less radiation to the 

patient and the images are editable27. The suggested method can be used with digital 

systems if they are properly calibrated. Just the diameter of the canal at any desired 

point is measured by the ruler option of the equipment and the proper size of the 

Peeso reamer is selected accordingly.  

 

Although this study was performed on the extracted teeth and the direction of 

radiation was vertical, and this a limitation for the study, the method can be 

conveniently utilized in the clinical situations specially when radiographs are taken 

with parallel technique.  

Since the preservation of coronal and radicular dentin has major effect on the 

survival of the endodontically treated teeth30, the presented technique will be very 

helpful in success of restorations. It is simple, user-friendly and does not cost 

patients or dentists extra charges or efforts, and is useful for both novices and 

experienced clinicians. 

In future, further studies will be carried out with CT scanned images for obtaining 

better results. 

 

5. Conclusion 

Based on the results of this study, periapical (PA) radiographs taken after 

completion of root canal therapy can be reliably used to select a Peeso reamer size 

that conservatively prepares post space and preserves dentin thickness. 
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Figures 

 

 
Fig. 1. A) determining the working length; B) making a resin impression of 

intracanal space; and C) filling the root canal. 

 

 

 
 

Fig. 2. Superimposing Peeso reamers on the radiograph (A) size #1-just fits (B) size 

#2-oversized (C) size #3-oversized. Size #1 was selected as the size #2 and #3 

surpassed the dentinal wall. 

 

(A) (B) (C)

(A) (B) (C)



 
Fig. 3. Measuring the diameter of the intracanal resin impression. 

 

 

 
Fig. 4. Error frequency in difference between the impression and drill diameters. 
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Table 1. Selected Peeso reamer for different teeth. 

 

Tooth type 

Upper jaw Lower jaw 

Peeso 

Reamer 

spec. #1 

Peeso 

Reamer 

spec. #2 

Peeso 

Reamer 

spec. #3 

Peeso 

Reamer 

spec. #1 

Peeso 

Reamer 

spec. #2 

Peeso 

Reamer 

spec. #3 

Central   1 4 - 2 - - 

Lateral - 1 - 5 1 - 

Canine 1 3 2 1 3 - 

Premolar  4 1 - - 1 1 

Molar  2 8 4 1 7 - 

 

 

 


