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ABSTRACT 
The aim of this article was to establish the prevalence of root resorption in endodontically treated teeth, by means 

of cone-beam computed tomography (CBCT). Material and method. We analysed 609 endodontically treated teeth 

from patients who visited two private dental offices over a period of 3 years (2020-2023). We searched for any 

sign of root resorption, internal, external and apical. Results. The overall prevalence of root resorption in root 

canal treated teeth was 6.57%. Of these, 82.5% had apical periodontitis (AP). 67.57% were external apical 

inflammatory resorption, 21.62% were external cervical resorption and 18.92% were internal resorption. 

Conclusions. Root resorption of permanent teeth is an unfavourable condition, which can involve endodontically 

treated teeth. The most frequent form of resorption was external apical. Posterior teeth presented the highest 

percentage of resorptions. From the prognosis point of view, it is crucial that they are diagnosed in the early stages. 

CBCT has an invaluable role in accurately diagnosing this condition. 
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Introduction 

Root resorption represents the process by 

which its mineralized tissues are 

progressively and irreversibly destroyed 

due to odontoclastic activity, both on 

external and internal surfaces [1-3]. The 

causes of root resorption can be related to 

trauma (acute or chronic, including 

parafunctional habits), chronic 

inflammation, pressure (impacted teeth, 

tumours), orthodontic treatment or 

intracoronal bleaching [4]. There are also 

host-related factors (age, gender, genetic 

predisposition), which were correlated with 

root resorption, but also unknown or not yet 

elucidated factors [4]. 

One of the classification criteria is the 

location of resorptions. Thus, they can be 

external, internal; cervical or apical [5-7]. 

Most of the time, this pathological process 

in permanent teeth is asymptomatic at an 

early stage and is discovered accidentally, 

on radiographs for neighbouring teeth or 

when the process is advanced enough to 

become clinically perceptible [8]. 

Radiographs, however, cannot show the 

true extent of this process, being 2D. 

CBCT, with its 3D rendering, provides 

accurate and valuable information related to 

the resorptive process, especially in the 

axial sections and buccal-oral plane [5,9]. 

Thus, we could establish based on the 

analysis of these sections, if the resorption 

led to a communication between the 

endodontic system and the periodontal 

space [10]. The treatment plan is highly 

influenced by these aspects: location, on 

which the access depends, the extent of the 

process, in relation to the weakening of the 
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root resistance and the perforation of the 

root, with communication between the two 

spaces, endodontic and peri-radicular [11]. 

Early detection of resorption is essential for 

the prognosis of a conservative treatment, 

as key considerations are related to the 

extent of the resorptive defect. 

Unfortunately, the diagnosis of resorption 

is a difficult process in almost any situation, 

considering the asymptomatic nature of this 

condition [12,13]. However, this diagnostic 

problem is even greater for resorption in the 

case of endodontically treated teeth. This 

resorptive process is almost impossible to 

highlight on conventional radiographs, due 

to the radio-opaque materials in the canals, 

but also to the coronal restorations [14,15]. 

Only if the canal obturation is not done 

correctly and is incomplete or some canals 

are completely missed, it is possible to 

visualize these resorptive defects on 

radiographs. CBCT shows these resorptive 

defects in endodontically treated teeth, but 

even in this case the artifacts determined by 

the radiopaque materials could distort the 

image [16]. 

This study aims to determine the prevalence 

of root resorption and its main 

subcategories in endodontically treated 

teeth, by means of CBCT images. 

Material and method 

We analysed CBCT images from patients 

who visited two dental private offices in 

Romania over a period of 3 years (2020-

2023). The scans were recommended for 

diagnosis purposes and treatment planning. 

The CBCT images were acquired with 

Veraviewepocs 3D P (R100) equipment (J. 

Morita MFG Corp., Kyoto, Japan). The 

scan parameters were 90 kV, 5 mA, 9.4 s 

exposure time, 125 μm spatial resolution 

and 40×40 mm field of view (FoV). All 

CBCT exposures were performed with the 

minimum exposure necessary for adequate 

image quality.  

The selection of CBCT scan followed as 

inclusion criteria the good quality of 

radiographic images, of maxillary and 

mandibular root canal filled teeth. There 

were excluded the cases with insufficient 

field of view, bone abnormalities, root 

resected teeth. After applying these criteria, 

there were a total of 609 CBCT analysed 

teeth.  

CBCT scans were viewed with the software 

provided with the CBCT unit. The images 

were analysed on a 27 inches Dell LCD 

screen with a resolution of 2560 × 1440 

pixels in a darkroom. We adjusted the 

brightness and contrast of the images using 

the image processing device in the software 

to ensure optimal image. The CBCT 

imaging assessment methodology involved 

orienting the long axis of the tooth under 

examination with the reference lines within 

the visualization software, followed by an 

anatomical interpretation performed across 

the coronal, sagittal and axial planes.  

We recorded the age, gender, root canal 

treated tooth type, apical periodontitis (AP) 

as any disruption of the lamina dura and any 

radiolucency at least twice the width of the 

periodontal space. Resorption was defined 

as a radiolucent defect along the root. We 

looked for the resorption type (internal, 

external, apical). For data analysis we used 

Microsoft Excel and MedCalc Software 

Ltd. 23.0.2. 

Results 

There were 419 female and 190 male 

patients, 20-80 years, mean age 47. The 

overall prevalence of root resorption was 

6.57% (n=40). Of these 82.5% had apical 

periodontitis (AP), p=0.0017. The most 

common types of resorptions included 

external apical inflammatory (EAIR) 

(infection induced) (67.57%), followed by 

external (EXT) (21.62%), and lastly 

internal (INT) (18.92%) (Table 1). 

The prevalence of resorption among males 

and females (4.74% and 7.4%, p=0.21) did 
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not significantly vary across different age 

groups (Table 2, 3). 

Most affected teeth were molars (83.78%), 

followed by anterior teeth (13.51%) and 

lastly premolars (10.81%). The prevalence 

of different resorption types significantly 

varied across different tooth groups (p < 

0.0001) (Table 2, 4). 

 

Resorption 

type 

 
% of 

RES 

AP % AP 

EAIR 25 67.57 23 92.00 

EXT 8 21.62 4 50.00 

INT 7 18.92 6 85.71 

 Table 1 Prevalence of resorption types 

  No RES % RES % p-value 

Gender Male 181 95.26 9 4.74 0.2196 

 Female 388 92.60 31 7.40  

Age 20-40 182 94.30 11 5.70 0.4512 

 41-60 289 93.83 19 6.17  

 61-80 98 90.74 10 9.26  

Tooth type Anterior 155 96.88 5 3.13 0.0001 

 Premolar 196 98.00 4 2.00  

 Molar 218 87.55 31 12.45    
No AP % AP % p-value 

Resorption Present 7 17.50 33 82.50 0.0017  

 Absent 243 42.71 326 57.29  
Table 2 Prevalence of resorption by gender, age, tooth type (Two-way Chi-squared test) 

Gender total 

of 

type 

RES % AP % AP EAIR % EXT % INT % 

Male 190 9 24.32 9 100.00 7 77.78 1 11.11 1 11.11 

Female 419 31 83.78 24 77.42 18 58.06 7 22.58 6 19.35 

Table 3 Resorption type by gender 

Tooth type RES % AP % AP EAIR % EXT % INT % 

Anterior 160 5 13.51 2 40.00 2 40.00 3 60.00 0 0.00 

Premolar 200 4 10.81 3 75.00 3 75.00 0 0.00 1 25.00 

Molar 249 31 83.78 28 90.32 20 64.52 5 16.13 6 19.35 

Table 4 Resorption type by tooth type 

 

 

Factor Category Reference OR CI  p-value 

Gender Female Male 1.6068 0.74-3.44 0.223 

Age 61-80 20-40 1.6883 0.69-4.11 0.2492 

Age 61-80 41-60 1.5521 0.69-3.45 0.281 

Tooth type Molar  Anterior 4.4083 1.67-11.59 0.0026 
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Tooth type Molar  Premolar 6.9679 2.41-20.09 0.0003 

RES factor for AP Present Absent 3.514 1.52-8.07  0.0031 

Table 5 Risk factors for root resorption (z-statistic) 

a. b. c. 

d. e. f.

g. h. i. 

Figure 1.a. Tooth 27, EAIR mesio-buccal root; b. 26 mesial EXT; c. 47 EXT; d. 14 EAIR; e. 

16 disto-buccal root INT; f. 16 EAIR; g. 25 INT; h. 16 DB root INT; i. 37 EAIR and INT distal 

root 

Discussion 

The identification and recognition of 

resorption and its type is crucial 

preoperatively. The presence of this 

resorptive defect radically changes the 

treatment plan and the application of 

endodontic principles [17-19]. Also, the 

treatment of this condition differs 

depending on the type of resorption. 

Chemo-mechanical treatment and canal 

obturation must be adapted for this 

condition. The lack of recognition of this 

condition preoperatively, can lead to 

serious accidents, such as the passage of 

irrigation solutions into the periodontal 

space, but also to obturation errors, either 

overfilling or non-homogeneous [20,21]. 

These mistakes have an unfavourable 

impact on the outcome of endodontic 

treatment [22,23]. 
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The presence of inflammatory apical 

resorption raises certain issues during 

endodontic treatment [24]. The 

determination of the working length is 

directly influenced by the way the apex 

locator is used. One of the important 

aspects is the adaptation of the diameter of 

the file that is attached to the file holder of 

the apex-locator to the calibre of the canal 

and especially to that of the apical foramen, 

which in resorptions is larger than the 

original one [25]. Confirming this length 

with an X-ray is a very sensitive point, as it 

may give the impression of an 

underestimated length, but the file is at the 

terminus of the canal. A possible off-centre 

radiography could be the solution for this 

problem [26]. Finally, the obturation of 

such a foramen is preferably made with 

bioceramic putty materials, which can seal 

a wide, oval foramen [27]. 

The most common type of resorption in this 

study was external inflammatory apical 

resorption. The group of molars presented 

the highest prevalence of resorptions. Most 

of the teeth with resorption in this study 

also presented AP. The presence of apical 

granulation tissue determines external 

apical resorption, which is why, 92% of the 

teeth with external inflammatory apical 

resorption also had AP. Internal resorptions 

were present in the case of incompletely 

filled or missed canals, these internal 

resorptive defects not being filled by 

previous endodontic treatment. 

In our study, one patient had two teeth with 

resorptions, a maxillary molar with external 

cervical resorption and a maxillary 

premolar with internal resorption; another 

patient had a mandibular second molar 

which presented both internal and external 

inflammatory apical resorption. Thus, 

resorptions can be present in several teeth 

in the same patient, different types, and 

even in the same tooth. In this sense, if a 

resorption has been identified in a tooth of 

a patient, it would be useful to investigate 

the other teeth to exclude a possible 

resorption in other teeth as well [28-30]. 

The presence of resorption was strongly 

correlated with the presence of AP, that is 

resorption can be a risk factor for AP 

(p=0.003). Tooth type, namely, the molar 

group, was strongly associated with the 

presence of resorptions in this study, 

compared to the group of anterior teeth or 

premolars (p=0.0026, p=0.0003) (Table 5). 

The identification of these resorptions in 

endodontically treated teeth was done 

accidentally, on CBCT images 

recommended for dental diagnosis and 

evaluation of endodontically treated teeth, 

with persistent AP, most likely (Fig. 1 a-h). 

In one study the authors showed that the 

root canal treated teeth were significantly 

more likely to be affected by apical 

infection induced resorption (43.1%) 

compared to teeth without prior endodontic 

treatment (only 3.7%) [28]. In another 

study, the prevalence of resorptions in 

endodontically treated teeth was similar to 

that in our study, namely 5.4% [31]. 

External cervical resorption must be 

differentiated from a radicular cervical 

caries. The part of the root that is resorbed 

is in the bone tissue, unlike a root caries that 

occurs in the part of the root that is no 

longer in the bone. In this case, the 

diagnosis may be hindered by the coronal 

restorations and the radiological image may 

not show this defect. From this point of 

view, it is possible that the percentage of 

external cervical resorptions is higher [32]. 

Our study shows that root resorption also 

occurs in endodontically treated teeth, in a 

relatively small percentage. We used CBCT 

images for this study, being a 3D imaging 

tool, which exposes the axial and coronal 

plane, essential for accurately identifying 
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the type and extent of the resorptive 

process. 

 

Conclusions 

Root resorption is a pathological clinical 

condition of permanent teeth. Due to the 

changes determined by the destruction of 

hard tissues, the endodontic retreatment of 

these teeth is challenging. The most 

common type of root resorption of teeth 

with root canal treatment is the external 

apical, but other types of resorptions can 

also be found. It is crucial that this 

condition is diagnosed preoperatively. The 

treatment plan must be adjusted 

accordingly, to avoid possible 

complications. If the resorption is early 

diagnosed, the large destruction of dental 

tissues and consequently the tooth loss, is 

avoided. CBCT is paramount for the 

approach of this condition, starting with an 

accurate and early diagnosis and followed 

by an appropriate treatment plan. 
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