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INTRODUCTION
Integrity of dentition contributes significantly to the quality 
of human life thus retention of natural teeth for a lifetime 
is a global priority of medicine in general and a primary 
goal of dentistry in particular [1,2,3]. Endodontic status 
is a crucial characteristic of adults dentition [4,5] which 
results from the efficacy of preventive strategies for caries 
and its complications and is a strict predictor of future 
teeth loss. Numerous studies show that root filled teeth are 
more frequently associated with periapical pathology [6,7]; 
significant loss of the hard tooth tissue [8,9], are predis-
posed to cracks and fractures [10,11] and need extensive 
restorations [12, 13] than vital teeth. 

 In last decades clinical researches confirmed that posi-
tive outcome of root canal treatment exceeded 90% of cases 
[14,15,16] if performed by experienced endodontists in a 
appropriately equipped offices in strict compliance with the 
academic guidelines. However, cross-sectional studies of 
population in many countries highlighted a much  lower 
percentage of long-term outcomes of endodontic treat-
ment performed by general dentists – from 35.5% to 81%  
[17,18,19]. Therefore, the quality of endodontic treatment 
and stability of its positive effect without the need of teeth 
retreatment or extraction are of immense importance 

worldwide [20,21]. Similar studies have been carried out 
earlier in Ukraine [22]. The panoramic radiographs of a 
large cohort of  adult patients revealed that over 80% of 
adults had endodontically treated teeth, 12% of the teeth 
were endodontically treated, 41.6%  of treated teeth were 
classified as those with apical periodontitis. However, the 
scientific literature published in English lacks current 
data on the status of the issue of endodontic treatment in 
Ukraine, its frequency and distribution.

THE AIM
The aim of this study was to establish the prevalence of 
root canal treatment in an adult Ukrainian population in 
relation  to the age and  its frequency depending on the 
type of the teeth.

MATERIALS AND METHODS
The 435 adults aged 18 to 72, who visited the dental clinic 
in 2017 with examination  purpose for the first time and 
had not had an endodontic treatment at least 12 months 
before visit were included in the investigation. Excluding 
criteria were as following: 1) patients with emergency 
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dental treatment needs due to caries complications; 2) 
patients with severe degree of periodontitis; 3) complete-
ly edentulous patients. The study was approved by the 
Bioethics Committee of Danylo Halytsky Lviv National 
Medical University.

A total of 435 digital panoramic radiographs was exam-
ined. The radiographs were taken on a Gendex machine 
GXDP-700-1 (Finland). The teeth were recorded according 
to the FDI nomenclature using two-digit numbers, the 
first digit identifying the tooth location in a sector of the 
permanent dentition and the second one indicating the 
location of the tooth from the midline. The third molars 
(18, 28, 38, 48) were excluded. For a comparative analysis 
of the results, the examined teeth were divided into groups 
according to their location in the upper or lower jaw, on 
the basis of their anatomy – into anatomic pairs of struc-
turally identical, symmetrically located teeth (for instance, 
11-21, 36-46, etc.). A tooth was qualified as root filled, if 
the radiograph revealed radiopaque root-filling material 
in the pulp chamber and/or in the root canals. 

In order to estimate the statistical significance of the 
difference of a characteristic or an index distribution 
between two or more groups, contingency tables and 
Pearson’s chi-squared test (χ2) were used. To evaluate the 
magnitude of the difference, when estimating the statistical 
significance, the measure of the effect size Cohen’s w was 
used. Spearman’s rank correlation coefficient was used 
to establish the correlations. Statistical analysis was per-
formed in RStudio v.1.1.442 and R Commander v.2.4-4. 
The statistical power and sample size were calculated using 
G Power v.3.1.9.2. For processing the primary data and 
building results spreadsheets, Microsoft Excel 2016 was 
used.The statistical significance was estimated for p<0.05; 
the desired power used for calculating the required sample 
size was established at 0.8.

RESULTS
Analysis of the age and gender distribution of the sample 
population and analysis of the age distribution of the 
sample population with endodontically treated teeth.

The sample included 435 patients: 196 (45.06%) males 
and 239 (54.94%) females. The most representative group 
of patients was aged 35-44 (28.28%).

 Most part (82.5%) of examined patients had received 
endodontic treatment before. The analysis of the age dis-
tribution of the patients with root filled teeth revealed a 
clear tendency towards the increase in the proportion of 
patients with root filled teeth from 45.5% in those aged 
under 19 to 100% in the 55-64-year-olds (р<0.0001 for χ2 
= 48.10 and df = 7) (fig.1).  

Analysis of the frequency of endodontically treated teeth 
in patients from different age groups.

Overall, 12,08% of the examined patients had root canal 
filled teeth in their oral cavity. A tendency towards the 
increase of number of root canal filled  teeth with age is 
evident – the older the patient is, the more root filled teeth 
he/she has (Table 1) .The significance of the difference 
between the age groups was confirmed using the contin-
gency tables and Pearson’s chi-squared test (р<0.0001 for 
χ2 = 384 and df = 7).

Analysis of the endodontic treatment frequency for the 
maxillary and mandibular teeth.

Fig.1. Age distribution of the patients 
with endodontically treated teeth

Table 1. Frequency of root filled teeth in dentitions of examined age groups.

Age group Teeth
(100%)

Root canal filled 
teeth

number %

under 19 307 16 5.2

20-24 1441 64 4.4

25-29 1732 135 7.8

30-34 2120 165 7.8

35-44 3276 469 14.3

45-54 1571 277 17.6

55-64 784 195 24.9

65 + 281 70 24.9

Total 11512 1391 12.1
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A  total of 5787 maxillary  and 5725 mandibular teeth 
in 435 subjects were examined (Table 2). It was  revealed 
that 822 teeth (14.2%) on maxilla and 569 (9.9%) on the 
mandible were root filled. The difference between the rates 
of endodontic treatment of maxillary and mandibular  
teeth was 4.3% and considered as  statistically significant 
(р<0.0001 for χ2 = 49 and df = 1). The most frequently root 
filled maxillary teeth were the first molars and second pre-
molars – 26.7% and 20.4, respectively (Table 3). The lateral 
incisors and canines had signs of  endodontic treatment 
the least frequently – 8.5% and 6.0%, respectively. The 
difference between the numbers of  treated maxillary and 
mandibular teeth was considered as statistically significant 
(р<0.0001 for χ2 = 196 and df = 6). First molars  take a 
confident lead with regard to the number of endodontically 
treated teeth in mandible – 39.3%. The lowest percentage 
of endodontically treated  mandible teeth was found for 
central, lateral incisors and canines– 0.7%, 0.9% and 
1.5%, respectively. The difference between the numbers of 
treated maxillary and mandibular teeth was considered as 
statistically significant (р<0.0001 for χ2 = 938 and df = 6).

DISCUSSION
In this  research, the frequency and distribution of end-
odontically treated teeth depending on the type of teeth, 
and patient’s age were studied on digital OPGs. The sample 

group was formed of the patients who visited the dental 
clinic during 2017 for the first time,  in order to acquire 
dental examination and  treatment plan.  All patients 
before that were treated at various dental institutions by 
different specialists. It is important to emphasize, that the 
radiographic examination  had diagnostic  value for the 
patients and, at the same time, they were additionally used 
for the scientific research. This  approach is used by most 
scientists for similar researches [23,24]. 

In order to compare the obtained results with the stud-
ies carried out in other countries, one should consider 
the differences in the research design and sampling. For 
instance, a total of  82.5% examined adults had one or 
more endodontically treated teeth in this study. Fairly high 
prevalence rate was observed  in  group of 35-44-year-olds 
(90%). In comparison, in Latvia and Lithuania, in the same 
age group, 87% of adults were subjected  to endodontic 
treatment of teeth during lifetime period [25,26] whereas in 
Oslo (Norway) only 23% of 35-year-old adults underwent 
root canal treatment [27]. The same time, a strict correla-
tion between age and proportion of adults with endodon-
tically treated teeth was established  in this study. Even 
in the youngest group (18-19-year-olds), 45.5% received  
endodontic treatment. Tolias et al. [28] studied the group of 
freshmen cadets aged 18-19 in two stages (1995-2001 and 
2002-2008) and revealed a drop in the endodontic treat-
ment prevalence from 20% to 13%. The figures obtained 

Table 2. Frequency of endodontic treatment of the upper and lower permanent teeth 

Anatomical pair

Upper jaw Lower jaw

Examined teeth
(100%)

Root filled teeth Examined teeth
(100%)

Root filled teeth

number % number %

1 858 116 13,5 864 6 0,7

2 848 72 8,5 867 8 0,9

3 861 52 6,0 868 13 1,5

4 816 106 13,0 860 38 4,4

5 790 161 20,4 819 123 15,0

6 774 207 26,7 649 255 39,3

7 840 108 12,9 798 126 15,8

Total 5787 822 14,2 5725 569 9,9

Table 3. Analysis of distribution of endodontic treatment of teeth of upper and lower jaws

Anatomical pair Upper jaw, 
root filled teeth %

Lower jaw,
 root filled teeth % Difference % P w

1 13.52% 0.69% 12.83% р<0,0001 0.25

2 8.49% 0.92% 7.57% р<0,0001 0.18

3 6.04% 1.50% 4.54% р<0,0001 0.12

4 12.99% 4.42% 8.57% р<0,0001 0.15

5 20.38% 15.02% 5.36% р=0,005 0.07

6 26.74% 39.29% -12.55% р<0,0001 0.13

7 12.86% 15.79% -2.93% 0,09  

Total 14.20% 9.94% 4.27% р<0,0001 0.07
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in this study can be higher, first of all due to the specificity 
of  sampling and the fact that even the youngest persons 
involved in the study had dental problems.  Overall , the 
prevalence of endodontic treatment of 82.5% in Ukrainian 
adult population  is higher than that in the West European 
countries, which may be a consequence of  the higher caries 
prevalence rate and irregular dental check-ups.

 The overall percentage of endodontically treated teeth 
in examined population appeared to be 12.08%. The ob-
tained resultr is lower in the range of the studies carried 
out in other countries For instance, Kabak and Abbot [29] 
(Belarus) reported 20%, Sidaravicius et al (Lithuania) 15%, 
Jersa and Kundzina (Latvia) 18% of teeth with radiographic 
signs of endodontic treatment. Our results for endodontic 
treatment frequency find themselves in the range 1.55-26% 
from the data published earlier.

The analysis of the number of endodontically treated 
teeth in different age groups revealed a pronounced ten-
dency towards the increase of number of treated teeth with 
age – from 5.2% in the youngest cohorts (18-19 years old) 
to 24.9% in the oldest cohorts. The highest prevalence 
of endodontically treated  teeth, according to the earlier 
published results, was found in Switzerland (26%) [30], 
where the sample of population included patients aged 66. 
These outcomes coincide with our results obtained in the 
respective age group. Numerous studies confirm a gradual 
increase  the prevalence of endodontic treatment and need 
for endodontic treatment with age caused by complications 
of caries, loose of crown restorations or injury. The same 
time, in Ukraine, the practice of pulpectomy prior to crown 
restorations or fixed partial dentures is still popular. As 
the population of Ukraine is getting older, following the 
global aging tendency, people expect to retain their natural 
teeth. Apparently, the prevalence of endodontic treatment 
in senior age cohorts will persist, which is why the impor-
tance of dental care to seniors should be considered when 
developing the university curricula.

 Whereas the distribution  of the examined maxillary 
and mandibular teeth were equal, the percentage of 
endodontically treated teeth was significantly higher for  
maxillary teeth (14%), for the mandibular teeth, this index 
was significantly lower (10%). Therefore, it can be stated 
that the maxillary teeth  require an  endodontic treatment 
more often .

In reverse order of frequency, most often endodontically 
treated teeth were  first mandibular molars (39.3%),  first 
maxillary molars (26.7%) and  second maxillary premolars 
(20.4%). Much lower rate of endodontic treatment were 
considered in lower mandibular incisors and canines 
(0.7%, 0.9% and 1.5%  respectively). The obtained results 
prove the necessity and importance of prevention of caries 
and its complications with special  emphasis on the first 
maxillary and mandibular molars, and maxillary second 
premolars, which have significantly  higher frequency of  
root canal treatment in comparison to other teeth groups. 
This suggests a high risk of caries in these teeth and proves 
the need for the development of the respective preventive 
strategies. Finally, the maxillary teeth are most frequently 

endodontically treated, which raises the issue of a differ-
entiated approach and reassessment of the risk factors in 
the preventive strategy. Basic steps of preventive treatment 
for the young can have a tremendous impact in adult oral 
health. There is also a huge financial benefit from such a 
strategy. 

CONCLUSIONS
A total of 82.5% examined adults had one or more end-
odontically treated teeth in this study. The obtained results 
prove the necessity of prevention of caries with special 
emphasis on the first maxillary and mandibular molars, 
and maxillary second premolars, which have significantly 
higher frequency of root canal treatment in comparison 
to other teeth groups.
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