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ABSTRACT 

Root resorption (RR) is a pathological process characterized by the loss of dental root substance as a result 

of inflammation caused by bacterial infections, traumatic injury, physical or chemical irritation. The aim of the study 

was to determine the prevalence of root resorption within an adult population group in Dolj County. Methods: Data 

collected from the dental records and OPG images of 200 adults treated in the Oral Rehabilitation Clinic from UMF 

Craiova were reviewed. Results: A total of 90 male (45%) and 110 female (55%) patients aged 18-73 years (average 

44.23 years) were included. The prevalence of root resorption was 42.5%, mostly in the adults of 31-65 years old. 

From study group, 62 (72.94%), 18 (21.18), and 5 (5.88%) patients exhibited 1 tooth, 2 teeth or 3 teeth, respectively, 

with root resorption. Root resorption was frequently external (108 teeth, 95.57%, p<0.001), with external 

inflammatory root resorption being the most encountered (66 teeth, 58.4%). Radiographic features of the teeth with 

RR were frequently associated with asymptomatic apical periodontitis (92 teeth, 81.41%, p<0.001), in teeth with 

pulp necrosis (51 teeth, 45.13%) or previously treated (41 teeth, 36.28%). Conclusion: Root resorption had a high 

prevalence in adult population of Dolj County, with external inflammatory root resorption as the most frequent form 

of root resorption. 

Keywords: root resorption, prevalence, internal/external root resorption.  

 

INTRODUCTION  

Dental root resorption in the 

permanent dentition is a pathological process 

characterized by the loss of the dental root  

substance as a consequence of the activity of 

the competent immunological cells [1], which 

occurs as a result of inflammation caused by 

bacterial infections, trauma, and physical or 

chemical injury [2, 3].  
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Following the action of the 

odontoclast cells, an irreversible loss of 

dentin, cement or alveolar bone occurs [2, 4]. 

Root resorption could be internal or external. 

[5, 6]. External root resorption (ERR) may be 

induced by infectious and / or traumatic 

factors, like asymptomatic apical periodontitis, 

tooth eruption, impacted teeth, occlusal 

trauma, cysts or neoplasias, orthodontic tooth 

movement [7, 8, 9], thyroidian  dysfunctions, 

Paget's disease [2], but may be also idiopathic 

root resorption [10, 11, 12]. Over time, several 

classifications have been made, the most 

recent being Patel and Saberi classification 

[6]. These authors classified root resorption 

according to their location on the root and 

their pathogenesis into external 

(inflammatory, replacement, cervical, surface 

and transient apical breakdown), and internal 

(inflammatory, and replacement).  

Root resorption prevalence was 

around 29% in the Middle Eastern population 

[13, 14] and the most common type of root 

resorption was related to pulpal infection. 

There are also other authors [15, 16] who 

found a higher prevalence of apical 

inflammatory root resorption (61.4 to 100%). 

The aim of the study was to determine the 

prevalence of root resorption within an adult 

population group in Dolj County, Romania.  

MATERIAL AND METHODS 

The retrospective study was performed 

on an adult population group of 200 people 

from Dolj County, Romania, aged 18-73 years 

old, presented in the Oral Rehabilitation Clinic 

of University of Medicine and Pharmacy of 

Craiova for dental treatment between October 

2016 and February 2018. The data used in this 

research was taken from dental charts and 

digital panoramic radiographs of the patients. 

Digital panoramic radiographic images of 113 

patients were taken with Kodak 9000 and 87 

were taken with Soredex Cranex D. The 

exposure parameters of Kodak 9000 were 14.3 

seconds, 70kV, and 10 mA and those of 

Cranex D were 15 seconds, 65kV, and 15 mA. 

 Collected data included age, gender, 

and the number and type of teeth with internal 

or external radicular resorption. Data were 

analyzed according to the radiological aspect 

of root resorption, and correlated with the 

demographic characteristics of the group. Last 

classification of root resorption according to 

Patel and Saberi was used.  

Digital radiological images were 

analyzed by two examiners. Intra-operator 

(Kappa score = 0.866, P <0.001) and inter-

operator (Kappa score = 0.834, P <0.001) 

agreements were statistically significant. 

Microsoft Excel program was used to store, 

analyze and interpret the obtained data. 

Effective data processing (descriptive analysis 

and visual presentation of variables, 

calculation of required statistical parameters) 

was performed in MS Excel and XLSTAT.  

 The study was approved by the Ethics 

Commission of the University of Medicine 

and Pharmacy of Craiova. Each dental chart 

utilized in the study included the informed 

consent of the patients to utilize their data for 

dental research (a standardized form of 

informed consent used in the clinic). 

RESULTS 

200 dental charts and digital 

panoramic images were analyzed. The 

repartition was performed according to the 

following parameters: age, sex, and type of 

root resorption (internal or external) (table 1).  
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Table 1 - Patients distribution according to 

demographic characteristics and type of 

root resorption 

Variable  No % 

Gender Male 90 45 

 Female 110 55 

Patients 

with root 

resorption 

(RR) 

With ERR 82 41 

 With IRR 3 1.5 

Patients 

without 

root 

resorption  

Without 

RR 

115 57.5 

  

Mean age of the adult population 

group was 44.23+/-10.39 years. Of the total of 

200 patients, 85 were diagnosed with root 

resorption accounting a prevalence of 42.5% 

External root resorption had a much higher 

prevalence (41%) than internal root resorption 

(1.5%)  (table 1).  

 

 
Figure 1.  Multiple root resorption in men 

and women 

Multiple root resorption was 

encountered in 21.17% cases with two teeth 

with root resorption and 5.88% cases with 

three teeth with root resorption. Males had 

more multiple root resorptions then women 

(31.58% compared with 23.41% - figure 1). 

In the age groups, prevalence of root 

resorption was higher in the middle adult age 

group 31-65 years old (75.29%), compared 

with young adults 18-30 years old (20%) and 

seniors over 65 years old (4.71%) (figure 2).  

 

 
Figure 2. Prevalence of root resorption in age 

groups 

In all age groups, external 

inflammatory root resorption (EIRR) was 

most encountered (over 50%), but the highest 

prevalence was in the middle age adults 

(67.18%) (p<0.001) (figure 3). 

 

 

Figure 3. Prevalence of root resorption types 

in age groups 

External replacement root resorption 

(ERRR) was most prevalent in the young adults 

group (29.41%), compared with middle age 

adult group (9.37%) (p<0.001) (figure 3). 
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External cervical root resorption (ECRR) was 

significant higher into the middle age group 

(21.87%), compared with young adult age group 

(11.76%) (p<0.001) (figure 3).  

Internal root resorption (IRR) was most 

prevalent into the young adults (5.88%) 

compared with middle age adults (1.56%). 

EIRR, ECRR and IRR were present into the 

seniors group, with a prevalence of 50%, 25% 

and 25%, respectively (figure 3). 

Root resorption (RR) prevalence was 

higher in women group (55.29%). In both 

groups (men and women), EIRR was most 

encountered (over 50%), but the highest 

prevalence was in the female adults (65.95%) 

(p<0.001). 

 

Figure 4. Prevalence of root resorption types 

according to sex 

ERRR was most prevalent in males 

(21.05%), compared with females (8.52%) 

(p<0.001) (figure 4). 

 

Figure 5. Teeth affected of root resorption  

ECRR was almost similar in both males 

and females, and IRR was significant higher into 

the males group (4.25%), compared with 

females group (2.64%) (p<0.001) (figure 4).  

Root resorption affected especially 

molars (50.44%), bicuspids (26.55%) and 

incisors (22.12%). Only one canine had root 

resoption (figure 5). 

In all four groups of teeth, EIRR was 

most encountered, but the highest prevalence 

was in molars, followed by bicuspid and 

incisors (p<0.001) (figure 6). 

 

 

Figure 6. Root resorption categories 

according to tooth type 

ERRR was encountered only in molars 

(p<0.0001). ECRR was almost similar in both 

molars and incisors, but only a few bicuspids 

were affected. IRR was significant higher into 

the incisors group with 4 incisors affected 

(16%), compared with 1 bicuspid (3.33%) and 0 

molars or canines (p<0.001) (figure 6). 

Root resorption had a higher 

prevalence in inferior teeth (56.64%), 

especially in molars. The upper molars 

showed RR in 17.6%, the second molar being 

affected in 75% of the total cases encountered 

in the upper molars. Depending on the type of 

resorption, ERRR occured in 50% of the cases 

of upper molars, all of which found in the 
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second molars; EIRR was found in 45% of 

cases from upper molars, and ECRR occured 

in only 5% of cases. IRR was not found in 

either upper and lower molars (figure 7). 

Lower molars were affected by RR in 

32.75% of the total affected teeth, almost 

double compared with upper molars. Lower 

first molar had a prevalence of RR of 16.81%, 

followed by lower second molar, 14.17% and 

third molar 1.77%.  

 

Figure 7. Root resorption categories 

according to tooth type 

EIRR occured in 37.83% of cases in 

the lower molar, in 13.51% in M2 and 2.7% in 

M3. ERRR was found in 18.9% of all cases, 

all of them being at the lower second molar 

level. ECRR was 13.51% on the first lower 

molar, 10.81% on M2 and 2.7% on M3. 

At the level of the bicuspids the prevalence of 

RR was 26.55%, the lower premolars being 

most affected (16.81%). Premolars were 

predominantly affected by EIRR (83.33% 

from all premolars with RR). No ERRR case 

was found in premolars, and IRR was present 

in a single case in a upper premolar. 

At canine level, root resorption was 

encountered in one case in a superior canine, 

which represented 0.88% of the total number 

of affected teeth. Incisors were affected by RR 

in 22.12% of cases, especially the upper ones. 

(table 2). Upper incisors had higher 

prevalence of EIRR (7.96%), compared to 

ECRR and IRR. Lower incisors presented 

ECRR in 75% of cases and in the remaining 

25% EIRR was found. 

Table 2. Distribution of RR according to 

affected teeth (U=upper, L= lower) 

Teeth/ 

RR 

 EI 

RR 

ER

RR 

EC 

RR 

I 

RR 

total  

no 

total 

% 

First 

molar 

U 1 0 1 0 2 1.77 

L 14* 0 5 0 19* 16.81 

Second 

molar 

U 5 10* 0 0 15 13.27 

L 5 7 4 0 16 14.17 

Third 

molar 

U 3 0 0 0 3 2.66 

L 1 0 1 0 2 1.77 

Bicuspid U 8 0 2 1 11 9.74 

L 17* 0 2 0 19* 16.81 

Canine U 1 0 0 0 1 0.88 

L 0 0 0 0 0 0 

Incisor  U 9* 0 4 4 17* 15.04 

L 2 0 6 0 8 7.08 

Teeth  U 27 10 7 5 49 43.36 

L 39* 7 18* 0 64* 56.64 

 

Depending on the type of root 

resorption, EIRR prevalence in lower teeth 

was 34.51%, most of them in the lower 

premolars and in 23.89% in the upper teeth, 

especially in the incisors (table 2). ERRR was 

found mostly in upper teeth, exclusively in the 

second upper molar. 
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Figure 8. Root resorption in vital and non-

vital teeth  

AAP-PN = asymptomatic apical periodontitis- pulp 

necrosis; AAP-PT = asymptomatic apical periodontitis - 

previously treated 

Radiographic features of the teeth with 

RR were frequently associated with 

asymptomatic apical periodontitis (92 teeth, 

81.41%, p<0.001), in teeth with pulp necrosis 

(51 teeth, 45.13%) or previously treated (41 

teeth, 36.28%) (figure 8).  

DISCUSSION 

There was no data on the prevalence 

of root resorption in Romania, until now. Root 

resorption is commonly diagnosed with OPG, 

with the advantage of reduced cost, less 

radiation exposure, and a global image of the 

dentition but also disadvantages such as 

magnification errors or the superimposition of 

the entire root structure that can lead to 

underestimation of the extent of the root 

resorption. OPG often overestimates ERR 

(external root resorption) by 20% when 

compared to periapical radiographs. [17, 18, 

19] The widespread use of digital OPG as a 

routine radiological examination in Romania 

is based on following of ALARA principle of 

radioprotection, since it has an acceptable 

dose of radiation compared with a full mouth 

series of intraoral radiographs and smaller 

then a more sophisticated CBCT for a full 

mouth, and is more accepted by patients for its 

comfort.  

As a result of this study, 42.5% of the 

study group had root resorption on one or 

more teeth, with most of them aged between 

31-65 years (75.29%). The percentage was 

similar to that reported by a recent study [17] 

in the Indian population (46.8%), but greater 

than 1.7-27.1 reported by others authors [20, 

21, 22].  

This study found a higher prevalence 

of RR in females, similar to other studies [23, 

24], but different from others, which observed 

that men had a higher rate of RR [25]. 

According to Agarwal [17], gender might be a 

potential individual risk factor for RR [17], 

their study reporting 45.4% RR in men and 

48.3% in women.  

The most common types of root 

resorption in the general population were 

pulpal infection-related root resorption, 

orthodontic pressure root resorption, and 

impaired tooth pressure resorption. [14]. 

Similar with Tsesis study, also in this study 

EIRR was correlated mostly with pulpal 

infection, with a radiographic image of the 

ERR as a shortened root in the apical area. 

Tsesis’s study evaluated radiologically the 

prevalence of various types of root resorption 

in different tooth groups in a Middle Eastern 

population. They found a prevalence of RR of 

28.8%, and the most common form of RR was 

a consequence of pulpal infection (71.2%), 

mainly in mandibular molars and in patients 

45 years and older. 

In this study, 95.2% of patients with 

RR had external root resorption and the 

remaining 5.8%, internal radicular resorption. 

ERR was encountered especially in molars, 

which accounted for 50.44% of total teeth 

with RR.  

Data from the present study showed a 

22.12% incidence rate for incisors, 68% of 

which was found in upper incisors. EIRR was 

encountered in 58.04% of all RR teeth. In 

other studies [13], the most RR affected teeth 

were the central incisors, as the teeth most 

exposed to trauma, leading to posttraumatic 

haemorrhage and further to the development 

of granuloma resorption [13, 26]. As a result 

of the prevalence of various periapical 
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pathologies and their association with the 

presence and extent of apical external 

inflammatory root resorption in human teeth, 

Vier's study [27] found that most periapical 

lesions (84.3%) displayed acute inflammation, 

whether cystic or not, but there was no 

association between the external root 

resorption and the nature of the periapical 

lesions. Other authors [3, 16] found the 

prevalence of apical inflammatory root 

resorption associated with periapical lesions 

reported to range from 61.4 to 100%. 

EIRR is a common complication of 

dental trauma affecting up to 18% of patients 

after luxation injuries of all types [28] and up 

to 30% of replanted avulsed teeth [2]. Some 

cases of ERR may be classified as idiopathic 

with unknown or unproven causality.  

The upper molars showed RR in 

17.6%, the second molar being affected in 

75% of the total cases encountered in the 

upper molars. Lower molars affected by RR 

had 32.74% of the total number of affected 

teeth, almost double compared with upper 

molars. First lower molar had 51.35% of 

lower molar cases and 33.33% of total molar 

cases. First lower molars had predominantly 

inflammatory lesions (EIRR).  

Second molar had a predominant 

ERRR prevalence. Although OPG 

radiography could not provide a certain 

diagnosis in cases of ERRR on second molar 

as a consequence of a compression induced by 

impacted third molar, we considered these 

cases as such, despite of the risk that the RR 

visible on the analyzed 2D x-ray could be 

overlapping the projections. ERRR was found 

exclusively in upper and lower molars in 

15.04% of total RR teeth. RR of the second 

molar occurred as a complication of the 

vicious position of the third molar was also 

reported in other studies [29, 30, 31, 32].  

The prevalence of root resorption has 

been low in most studies ranging from less 

than 0.3 to 7% [31, 33]. Nemcovsky et al. [34] 

found a higher prevalence of root resorption 

(24.2%), and Camargo [29] reported similar 

percentages (20.41%) following the analysis 

of panoramic radiographs. Although the 

resorption of the second molar roots is thought 

to be rare, this potential outcome should be 

included in a monitoring protocol [29]. 

Studies performed with periapical and 

panoramic radiography have shown the 

prevalence of ERR in the second molars 

adjacent to the third molars to be within the 

range of 0.3% -24.2% [34, 35, 36]. A 

previously reported study by the same authors 

detected ERR in 22.88% of cases using CBCT 

vs. 5.31% using panoramic radiography [37]. 

Another study [36] estimated a high incidence 

of superimposition and root resorption of the 

second molar in the association with retained 

impacted third molar in elderly individuals 

over 50 years of age.  

ECRR was recorded at 22.12% of the 

cases analyzed, and in most situations the 

specific cause could not be detected. 

Progressive ERR with persistent inflammation 

may be localized at the cervical level whereby 

resorbing tissues invade the hard tissue of the 

tooth in an uncontrolled destructive fashion. 

Several potential predisposing factors have 

been identified, including dental trauma, 

orthodontic treatment, intracoronal bleaching, 

periodontal therapy and idiopathic aetiology. 

[5, 6]. 

RR with unknown etiology was first 

defined by Belanger and Coke [38], and 

Bolhari [39]. Idiopathic ERR is a kind of 

external root resorption, a rare condition that 
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can affect one single tooth, a group of teeth, or 

multiple ones. This is usually associated with 

local conditions (orthodontic therapy, 

reimplantation of teeth, occlusal stresses, cysts 

or tumors) or systemic factors (hyper-

parathyroidism, hypo-parathyroidism, Goltz 

syndrome, Papilon-Lefèvre syndrome or even 

Turner syndrome). [40]. 

Literature described two most affected 

regions of the tooth by IRR: cervical, with 

IRR beginning cervically into the dental pulp 

direction, and apical, whose resorbing 

direction progresses apically to the crown of 

the teeth, usually shortening and rounding the 

affected roots [1]. Most cases belonged to 

young people, with a medium age of 23 years 

old [41] and involved the apical part of vital, 

intact crowns, asymptomatic teeth [41, 42, 

43]. 

IRR was encountered in only 4.42% of 

teeth with RR, mostly in upper incisors. Patel 

[5] incriminated trauma, caries and pulpal 

infection. For IRR to occur, the protective 

odontoblast layer and predentine of the canal 

wall must be damaged, resulting in exposure 

of the underlying mineralized dentine to 

odontoclasts. As the process progresses, 

internal root resorption can be perforating or 

non-perforating. Differential diagnosis is to be 

made with ERR that communicates with the 

root canal space. In such situation, the round 

radiolucency was not that typical and usually 

irregular [1]. Clinically, the early stages of 

internal resorption were usually 

asymptomatic. The radiographic appearance 

was that of an oval or circular well-

circumscribed symmetrical radiolucency 

associated with the root canal and it had a 

uniform density. [5]. 

CONCLUSIONS 

1 The prevalence of root resorption 

was 42.5%, mostly in the adults of 31-65 years 

old.  

2. From study group, 62 (72.94%), 18 

(21.18), and 5 (5.88%) patients exhibited 1 

tooth, 2 teeth or 3 teeth, respectively, with root 

resorption.  

3. Root resorption was frequently 

external (108 teeth, 95.57%, p<0.001), with 

external inflammatory root resorption being 

the most encountered (66 teeth, 58.4%).  

4. Radiographic features of the teeth 

with RR were frequently associated with 

asymptomatic apical periodontitis (92 teeth, 

81.41%, p<0.001), in teeth with pulp necrosis 

(51 teeth, 45.13%) or previously treated (41 

teeth, 36.28%). 

5. ERRR was predominant for second 

molars.
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