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ABSTRACT  

Pre- and pro- prosthodontic root canal treatment (RCT) must be performed under specific indications. The 

purpose of this treatment is to ensure the aggregation of dental prostheses and prevent certain subsequent dental 

pulp complications. However, pre- and pro- prosthodontic RCT had been previously done only in order to 

provide comfort for both patient and doctor, a fact that generated periapical complications in some cases. The 

aim of the study was to investigate the prevalence of periapical lesions associated with endodontic treatment of 

abutment teeth, in a group of adult Romanian patients. Material and methods: The study consisted of 472 

patients, clinically examined and whose ortopantomographies were assessed for the quality of the abutment 

teeth’s endodontic treatment and periapical status. Results: Of the 1544 investigated abutment teeth, 68.13% 

were root-filled. Chronic periapical lesions were observed in 49.80% of the abutment teeth with RCT, compared 

to 34.15% in the abutment teeth without endodontic treatment. Conclusions: Apical periodontitis recorded a 

high prevalence in root-filled abutment teeth of adult patients, taking part in the study. 
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INTRODUCTION 

The American Association of 

Endodontists (AAE) considers that root 

canal treatment is the process of removing 

the pulpal tissue of a tooth, along the entire 

length of the root, but also from the entire 

endodontic system, in order to be 

tridimensional filled, after being adequately 

shaped and cleaned [1]. The indications  for 

root canal treatment are clearly stated [2,3]; 
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however dentists still apply pre-

prosthodontic endodontic treatment without 

a proper diagnosis of the pulpal status itself 

[4,5].  

Clinical situations, when vital teeth  need 

to be used as abutments for fixed dentures, 

request interdisciplinary approach between 

endodontics and prosthodontics [2,6,7]. 

Certain researchers consider that the damage 

of the dental pulp is irreversible during the 

preparation for prosthodontic reasons, or 

during other operative procedures, such as 

taking the impression, fit checking or luting 

[8], while others claim that the dental pulp 

has the ability to recover from aggressive 

factors, if specific indications are followed 

[9, 10]. 

It has been also demonstrated that 

endodontically treated teeth are more prone 

to fracture [11], while root-filled abutment 

teeth have a lower survival rate compared to 

vital abutment teeth [12] . 

The aim of the study was to determine 

the frequency of root-filled abutment teeth, 

in a study group from Dolj County Romania, 

in association with the technical quality of 

endodontic obturations in abutment teeth, as 

well as their periapical status. 

 

MATERIAL AND METHODS 

The research was conducted on 472 

patients, who presented  themselves, for 

various complaints, to the Endodontics 

Department  of the  Faculty of Dental 

Medicine, University of Medicine and 

Pharmacy of Craiova.  

The research was approved by the Ethics 

Committee of the University of Medicine 

and Pharmacy of Craiova. All patients gave 

their written informed consent to participate 

in the study. 

The sample of the study was narrowed to 

276 patients, who had at least one fixed 

denture, or at least one single dental crown.  

Patients were clinically and 

radiologically examined (based on the 

ortopantomographies) and observation 

charts were filled with the following 

information, for each patient: the number of 

existing teeth on the dental arches, the 

number of abutment teeth, the number of 

abutment teeth with endodontic treatment, as 

well as the number of abutment teeth, 

probably vital, without endodontic 

treatment. 

The quality of the endodontic treatment 

was evaluated according to the radiological 

aspect of the obturation and the periapical 

status.  

As The European Society of 

Endodontology (ESE) describes, an 

endodontic obturation is considered 

adequate if two criteria are fulfilled: (1) to 

respect the whole length of the root or at 

least 2 mm shorter from the apex, and (2) to 

be radiopaque and homogenous [13].  

The periapical lesions were  assessed 

using the PAI index, introduced by Orstavik 

in 1986 [14]. In order to reduce the chance 

of false positive scores for apical 

periodontitis (AP), the first two scores were 

grouped in “no periapical lesion”, while the 

3, 4, 5 indexes were considered “AP 

present”. If a multi-rooted tooth had multiple 

index values, only the highest value of the 

PAI index was recorded. 

According to these criteria, four groups 

of root-filled abutment teeth were formed: 

(1) adequate endodontic obturation, (2) 

adequate endodontic obturation + AP, (3) 

inadequate endodontic obturation, (4) 

inadequate endodontic obturation + AP. The 

abutment teeth, that had some radiopaque 

material placed inside the pulp chamber, or 

inside the first third of the root canals, were 

considered inadequately obturated. 

The other main category of abutment 

teeth were those without any root canal 

treatment, which were further divided into 

(1) a group with AP and (2) a group of 
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abutment teeth with healthy periapical status 

(probably vital or necrotic). 

All the abutment teeth were classified 

and analysed by tooth type (incisors, 

canines, premolars, molars). 

The radiological images were examined 

by two Endodontology specialists and all 

obtained data was stored, classified and 

scrutinized using Microsoft Office Excel 

(San Francisco, SUA). 

Chi-Square Test was used for evaluating 

the association between qualitative variables 

(p values smaller than α=5% were 

considered statistically significant). 

 

RESULTS 

The patient study batch (276), having at 

least one single dental crown or fixed 

denture, consisted of 100 men (36.23%) and 

176 women (63.77%), between the ages of 

24 and 68 years. 

The main complaints of these patients 

were grouped as follows: pain (52.17%), 

aesthetics (20.28%), discomfort (15.96%), 

and periodical evaluation (11.59%). 

Of the 6176 teeth investigated in this 

study, 1544 were abutment teeth, used either 

for single crowns or fixed bridges.  

Of the 1544 abutment teeth, more than 

half (68.13%) were endodontically treated, 

according to the OPG assessment, while 

31.87% did not have a root canal treatment, 

being either vital or necrotic. This indicates 

a high frequency of endodontic treatment 

among abutment teeth of study’s patients. 

In root-filled abutment teeth category, 

premolars  were the most frequent (35.36%), 

followed by molars (25.85%), incisors 

(20.15%) and canines (18.36%). Among the 

other group, that of non-endodontically 

treated abutment teeth , the frequency of 

vital molars (53.65%) is significant 

(p<0.01), followed by premolars (30.08%), 

incisors (11.38%) and canines (4.87%) 

(Fig.1). 

Figure 1.Distribution of abutment teeth 

according to tooth group and endodontic 

treatment 

The 1052 endodontically treated 

abutment teeth  were sorted according to the 

quality of the endodontic obturation, 

periapical health (presence or absence of 

AP) and tooth type (Table 1). 

Of the 1052 endodontically treated 

abutment teeth, 228 were adequately treated 

(Fig. 2a, 2b), of which 12 teeth presented 

signs of AP (Fig. 2a). The other 824 

abutment teeth had an inadequate 

endodontic obturation and 512 of them had 

AP (Fig. 2b). In other words, 49.80% of 

root-filled abutment teeth had apical 

periodontitis. 

Figure 2. Distribution of endodontically 

treated abutment teeth according to 

obturation quality and apical periodontitis 

presence: a) with AP; b) without AP  
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As seen in Fig. 3, of the abutment teeth 

with endodontic treatment, those teeth 

having an inadequate endodontic obturation, 

and also AP, represent the most frequent 

group of teeth, regardless of the  tooth type 

(incisor, canine, premolar, molar).  

Figure 3. Distribution of root-filled 

abutment teeth according to quality of 

endodontic treatment, AP presence and 

tooth group

 

Table 1. Abutment teeth having endodontic treatment 

 

 

Figure 4. Distribution of abutment teeth 

having endodontic treatment according to 

the presence of AP and the quality of 

endodontic treatment: a)adequate; 

b)inadequate 

This study  indicates that, as it is shown 

in Fig. 4b,  28.89% (n=304) of the root-filled 

abutment teeth are represented by premolars, 

having an inadequate endodontic obturation, 

followed by molars, with 21.67% (n=228).  

More than half (55.26%) of inadequately 

treated premolars and 71.92% of 

inadequately treated molars had apical 

periodontitis. 

The incisor group  had the smallest  

frequency of inadequate endodontic 

obturations (n=132), but also the largest 

number of adequate endodontic treatments  

(n=80), when compared to other tooth types 

with root canal treatment (Fig. 4a). 

Canines expressed an equal frequency  

between the group with inadequate 

endodontic obturation without AP and the 

group with inadequate + AP (Fig. 4b). 

When comparing the group with adequate  

to the group with inadequate endodontic 

obturation, 5.26% of abutment teeth with 

adequate endodontic treatment had AP,  

compared to 62.13% of abutment teeth with 

 
  INCISORS CANINES PREMOLARS MOLARS 

ENDODONTIC 

OBTURATION 

adequate 80 36 68 44 

7.60% 3.42% 6.46% 4.18% 

inadequate 132 160 304 228 

12.54% 15.20% 28.90% 21.70% 

APICAL 

PERIODONTITIS 

(AP) 

present 104 80 168 172 

9.88% 7.60% 15.96% 16.34% 

absent 108 116 204 100 

10.26% 11.02% 19.39% 9.50% 
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inadequate endodontic treatment (Fig. 4a, 

4b), the difference between the two 

categories being statistically significant 

(p<0.01).

 

Figure 5. Abutment teeth distribution 

according to endodontic treatment: a) with 

AP; b)without AP 

As it is shown in Fig. 5a, 5b, AP is a 

complication which may appear in abutment 

teeth  with endodontic treatment, regardless 

of  endodontic obturation quality. Moreover,  

the prevalence of AP in vital abutment teeth 

(Fig. 5a)  under fixed dentures is lower (34% 

vs 49%). The difference between the two 

categories is statistically significant,  

suggesting that there is an association 

between endodontic treatment and the 

occurrence of AP (p<0.0001).

 

Figure 6. Abutment teeth distribution 

according to tooth type, endodontic 

treatment and AP 

Moreover, it can be observed that multi-

rooted abutment teeth (premolars, molars) 

develop AP more frequently than single 

rooted abutment teeth. Nevertheless, 

incisors, canines and premolars have AP less 

frequently, when compared to molars 

(Fig.6). 

Abutment teeth without endodontic 

treatment were divided into two groups: 

those with apical periodontitis and those 

apparently healthy. In Table 2, the  

distribution of these abutment teeth, in 

accordance to their tooth type and AP, can 

be observed.  

 

 

 

Table 2. Abutment teeth without endodontic treatment distribution according to tooth type 

 

 

  INCISORS CANINES PREMOLARS MOLARS 

ABUTMENT 

TEETH WITHOUT 

ENDODONTIC 

TREATMENT 

AP present 32 
6.5% 

12 
2.43% 

36 
7.31% 

88 
17.88% 

AP absent 24 
4.87% 

12 
2.43% 

112 
22.76% 

176 
35.7% 
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The percentages shown in Table 2 are 

reported to the total number of abutment 

teeth without endodontic treatment (n=492), 

resulted from the sample batch of 1544 

abutment teeth. Therefore, 35.7% of 

abutment teeth without root canal treatment 

were molars without AP, followed by 

premolars with 22.76%. 

As for AP occurrence, molars had higher 

prevalence rate (17.88%), significantly 

different compared to that of premolars 

(7.31%) (p<0.001), which indicated the 

clinicians’ tendency to keep multi-rooted 

abutment teeth vital.

 

Figure 7. Abutment teeth without 

endodontic treatment distribution 

according to tooth type and AP 

As shown in Fig. 7, abutment premolars 

with no endodontic treatment had the highest 

percentage of healthy periapical status 

(75.67% of the total number of abutment 

premolars). 

 

DISCUSSION 

The purpose of this study was to 

determine the prevalence of apical 

periodontitis (AP), in case of abutment teeth 

used for single crowns or fixed dentures. AP 

is a chronic inflammatory disease, localized 

around dental apices, and difficult to 

diagnose, due to lack of clinical symptoms 

[15,16]. 

Moreover, in case of acute abscesses of 

abutment teeth under fixed dentures, the 

emergency treatment cannot be easily 

performed and sometimes the whole dental 

bridge needs to be removed, in order to 

make an endodontic treatment possible 

[17,18]. 

In our research, digital ortopan-

tomographies (OPG) were used, similarly to 

other studies [19,20,21,22]. The digital 

images are preferred to those conventional 

ones, due to their improved accuracy and 

specificity [23]. 

The ortopantomographies and the 

retroalveolar radiographies are still 

frequently used, at least in Romania, 

although they have the disadvantage of 

transposing a tridimensional object into a 

two dimensional image [24,25,26]. 

This aspect seems to be improved with 

the introducing of CBCT imagery in 

endodontics, which offers information of 

greater precision, regarding the size and 

exact localization of an apical periodontical 

lesion [24,27,28,29]. 

For the evaluation of the periapical status,  

the PAI scoring system was used, introduced 

by Orstavik in 1986 [14], due to its 

increased reproducibility, accuracy and, 

moreover, due to its use in other similar 

studies, allowing further comparisons 

[19,20,21,22]. 

The patient batch of this study had a 

higher percentage of women (63.77%) and 

most of the patients were from urban 

environment (71%). These results may be 

justified by women’s carefulness related to 

their medical problems and oral health, but 

also to the simplified access to sanitary 

services in the urban environment. Similar 

results were reported by other studies [22, 

30,31,32]. 

This study showed that 68.13% of 

abutment teeth had a root canal treatment, 

which may suggest that the concept of pre-

prosthdontic endodontic treatment is in use 

in current dental practice. Another 

explanation may be that patients from Dolj 

County could exhibit multiple endodontic 
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treatments because of extensive caries, but 

also multiple edentations, so that fixed 

prosthetics is performed on previously 

devitalised abutment teeth. The obtained 

prevalence was higher compared to that of 

Gumru et al. (21.17%), in their research on a 

Turkish population [32]. 

Premolars were the most frequently 

devitalised abutment teeth (35.36%), 

followed by molars (25.85%). This could be 

explained by the reduced size of the 

premolars’ crowns, which may favour the 

rapid progression of tooth decay towards the 

dental pulp. Another explanation could be 

the frequent edentation of the first molar, 

resulting in fixed dental bridges using 

premolars as mezial abutments. In the 

Turkish population, the decreasing 

frequency order was the same and the 

percentages results were similar: premolars 

(33.8%), molars (26.2%) [32]. 

Of the 1052 abutment teeth with 

endodontic treatement, 49.80% presented 

signs of apical periodontitis, observed on the 

OPGs. Keeping in mind that the evaluation 

of AP was done only radiological, there is 

the possibility that some apical lesions might 

not have been observed, knowing that initial 

AP lesions cannot be easily spotted [15,26]. 

There are numerous studies, aiming to 

determine the prevalence of AP, and their 

results are more or less similar: Tavares et 

al. (33%) [30], Jersa et al. (30.59%) [19], 

Gundappa et al. (52%) [21], Georgopoulou 

et al. (60%) [31]. All these researchers took 

into account teeth with endodontic treatment 

and apical periodontitis, but only Gumru et 

al. analysed the prevalence of apical 

periodontitis in the case of abutment teeth 

with root canal treatment, obtaining  similar 

results to those of this study (46.5%) [32]. 

The most frequently affected abutment 

teeth with endodontic treatment by apical 

periodontitis were molars (32.82%) and 

premolars (32.06%), significantly different 

(p<0.001) than those of incisors (19.84%) 

and canines (15.26%). This aspect could be 

explained by the morphologic peculiarity in 

the endodontic anatomy of multi-rooted 

teeth, as well as by the higher degree of 

complexity when performing suitable 

endodontic treatments. 

There was a significant difference 

between abutment teeth with adequate 

(21.68%) and inadequate (78.32%) 

endodontic treatement. In our research, the 

frequency of abutment teeth with adequate 

endodontic treatment was lower than that of 

Gumru et al. (27.5%) [32]. 

Of the 824 abutment teeth with 

inadequate endodontic treatment, 62.13%  

had AP, which indicates the fact that 

inadequate root canal treatments are 

frequently associated with complications 

[19]. 

Abutment teeth without endodontic 

treatment  consisted of 31.87% of the 1544 

abutment teeth, a smaller value than that of 

Gumru et al. [32]. This could be justified by 

different protocols and therapeutic 

approaches between countries.  

Of the 492 abutment teeth without 

endodontic treatment, 34.14% had signs of 

AP, which is significantly different  to the 

prevalence of abutment teeth with 

endodontic treatment and AP (p<0.001). 

This difference can be explained  by the  

hypothesis that in abutment teeth, apical 

periodontitis occurs  predominantly after an 

endodontic treatment, rather than in cases 

when abutment teeth are kept vital. 

Nevertheless, since apical periodontitis 

can occur in adequately endodontically 

treated teeth but certain inadequately 

endodontically treated teeth show no sign of 

periapical lesions, further research is 

required to fully understand the factors 

which could influence this manifestation. 
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CONCLUSIONS 

1. The study showed that there is a high 

frequency of endodontic treatment among 

abutment teeth, used for fixed 

prosthodontics, within the patient batch. 

2. This study highlighted that the 

premolar abutment teeth had been frequently 

endodontically treated. 

 

3. Most of the endodontic treatments in 

abutment teeth were inadequate and may 

have caused the development of apical 

periodontitis. 

4. Abutment teeth with endodontic 

treatments developped apical periodontitis 

more frequently than abutment teeth  which 

were kept vital. 
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