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ORIGINAL SCIENTIFIC ARTICLE

ORAL HEALTH STATUS OF THE PRESCHOOL 
CHILDREN IN THE SARAJEVO CANTON, 
BOSNIA AND HERZEGOVINA

1 1Šačić Lejla* , Marković Nina , 
1 1Arslanagić-Muratbegović Amra , Zukanović Amila  

1 Department of Preventive and Pediatric Dentistry,
  Faculty of Dentistry with Clinics, University of Sarajevo,
  Sarajevo, Bosnia and Herzegovina

ABSTRACT

Objective: The objective of this study was to assess clinical parameters of 

early childhood caries (ECC) and oral hygiene in the preschool children.

Methodology: The research methodology follows the methodology 

prescribed by the World Health Organization (WHO) for such type of 

research. The research was conducted at the Clinic for Pediatric and 

Preventive Dentistry, Faculty of Dentistry in Sarajevo and the Public 

Health Centre of the Sarajevo Canton. The sample consisted of 165 

children 3-5 years old. Clinical examination was performed to deter-

mine the dental status of the respondents including the assessment of 

treatment needs and the classification of early childhood caries 

according the Wyne index, as well as the evaluation of oral hygiene 

according to the Schröder and Granth index. 

Results: The total sample was N = 165 while dmft was 6.79 ±5.253. The 

percentage of children without caries was 17.0%. The percentage of 

untreated caries was 88.2%. The most frequent treatment need was the 

one surface filling (mean 2.64±2.805). According to the Wyne, 60% of 

the respondents was classified in type 1; 15.8% in type 2 and 7.3% in 

type 3 respectively. Dental plaque accumulations were found at 

approximately half of the respondents presented by 47%.

Conclusion: Caries prevalence recorded for the examined population of 

the preschool children is significantly high. In compression to similar 

national research, there was no decrease in caries prevalence among 

the preschool children. Systemic approach has to be implemented to 

improve oral health in the community.

Key words: oral health, early childhood caries, dmft.

*Corresponding author

Šačić Lejla

Šenoina 4

71 000 Sarajevo

Bosnia and Herzegovina

Phone: +387 61 570 865

E-mail: lejlasacic@gmail.com
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Dear Readers,

Here is another number of Stomatology Review.

We inform you with great pleasure that the Dental 

Association of the Federation of Bosnia and Herze-

govina and the Chamber of Dentists of the Sarajevo 

Canton also participate in the publishing activity of 

the Stomatology Review.

I invite you to share your knowledge and expe-

rience with us, and through scientific and professio-

nal work, contribute to a better affirmation of the 

Stomatology Review in internationally recognized 

databases.

Editor in Chief

Cijenjeni čitatelji,

pred nama je još jedan broj Stomatološkog vjes-

nika.

Sa izuzetnim zadovoljstvom informišem Vas da u 

izdavačkoj djelatnosti Stomatološkog vjenika od 

ovog broja učestvuju i Udruženje stomatologa Fede-

racije BiH i Komora doktora stomatologije Kantona 

Sarajevo.

Pozivam Vas da svoja znanja i iskustva u radu po-

dijelite sa nama, te kroz naučne i stručne radove do-

prinesete boljoj afirmaciji Stomatološkog vjesnika u 

međunarodno priznatim bazama podataka.

Glavni urednik

FROM THE EDITOR / RIJEČ UREDNICE
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Results

The sample consisted of 165 respondents; child-

ren aging from 3 to 5 years. The average age of the 

respondent children in this survey was 4.08 years 

(SD ± 0.799), and out of total number of children 

48.5% were boys and the 51.5% girls. Mean value of 

dmft was 6,79 (SD±5,253), the percentage of untrea-

ted caries on the total dmft was 88%, filled teeth 11% 

and missing teeth 1%. The number of caries free 

(dmft=0) children was 28 (17%), the prevalence of 

caries of the total sample was 83%. Distribution of 

caries free children is presented in Table 1. 

The highest mean value of dmft was recorded in 

the group of five year-olds being 8.35 (SD±4.410). 

Results of dmft in the examined children are 

presented in Table 2. 

Group 1
(N = 46)

Group 2
(N = 59)

Group 3
(N = 60)

Total 
sample
(N = 165)

0.30
(SD±0.813)

5.07
(SD±5.848)

6.54
(SD±5.174)

8.35
(SD±4.410)

6.79
(SD±5,253)

0.00
(SD±0.000)

4.76
(SD±5.626)

6.00
(SD±5.203)

6.92
(SD±4.204)

5.99
(SD±5,035)

0.07
(SD±0.314)

0.12
(SD±0.415)

0.07
(SD±0.315)

0.47
(SD±1.135)

1.32
(SD±2.446)

0.73
(SD±1,729)

Study 
group

Average 
dmft

d m f

Table 2. dmft index in study groups and in total sample of 
examinees presented by mean values with standard deviation

Group 1 (N = 46)

Group 2 (N = 59)

Group 3 (N = 60)

Total sample (N = 165)

19

8

1

28

41.3%

13.6%

1.7%

17%

Study group

The percentage 
of  caries free 
respondents  

(dmft=0)

Caries free 
respondents 

frequency
(dmft=0)

4
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Introduction

Early childhood caries (ECC) is the most common 

chronic disease in children. The teeth can be affected 

immediately after their eruption. The Centers for Di-

sease Control and Prevention reports that dental 

caries is one of the most prevalent infectious diseases 

in children. It is five times more frequent than asthma 

and seven times than hay fever in children [1]. Early 

childhood caries is a serious public health problem 

that could affect growth and development of indivi-

duals and influence their social adaptation. 

Early childhood caries was recognized as a pro-
th

blem in the 70s of 19  century. Drury et al, in (April 

1999) defined early childhood caries as the presence 

of one or more decayed (non- cavitation or cavitation 

lesions), missing (due to caries) or filled tooth surfa-

ces in any primary tooth in the preschool-age chil-

dren between birth and 71 months of age [2]. The 

area of demineralization can be developed very early 

after or during tooth eruption with fast progress to 

the cavitation within 6 to 12 months. Severity of early 

childhood caries can be assessed using the Wyne 

classification [3]. 

Early childhood caries affects the quality of life of 

the affected children and their families, causing den-

tal pain, teeth loss, eating, sleeping, and speaking 

disorders and social adaptation. Early childhood ca-

ries therapy is time-consuming and often financially 

out of reach for their patients and their parents. 

Within the European Union Countries the cost of 

dental treatment, most related to dental caries, in 

2011 was estimated to 79 billion Euros [4]. 

Research shows that the prevalence of early child-

hood caries differs in different parts of the world, 

from 6 - 90%, wherein there is a lower value of preva-

lence in developed countries having organized pre-

ventive protection [5]. Developed countries reported 

significant decline in the prevalence of oral disease of 

their population in the last five decades of the 20th 

century. In many countries in the world, the imple-

mentation of systemic prevention measures reduced 

the occurrence of early childhood caries, however, in 

Bosnia and Herzegovina, as well as in the region, it 

continues to be a common and persistent problem.

Global goals of the WHO is to decrease the caries 

prevalence, therefore increasing the proportion of 

caries free children meaning that the preventive 

measures should be implemented at least by the first 

tooth eruption [6.

Early childhood caries is a disease that can be 

prevented. The key point of therapy is early preven-

tion. Periodic oral health checkups are necessary to 

develop the best preventive strategy and programs to 

increase oral health of the targeted population risk 

group. 

Objective

The objective of this study was to assess the 

clinical parameters of early childhood caries and oral 

hygiene in the preschool children.

Material and Methods

The research was conducted at the Clinic for Pe-

diatric and Preventive Dentistry, Faculty of Dentistry 

in Sarajevo and the Public Health Centre of the Sara-

jevo Canton in the period between December 2013 

and March 2014. The sample consisted of 165 res-

pondents; children aging from 3 to 5 years. The 

research included only healthy children selected by 

the medical history and children who were accom-

panied by their parents. Only children whose parents 

signed the informative consent were included in the 

study. The basic inclusion criteria for selection were: 

the preschool children admitted for the first time as 

patients at the Department of Preventive and Pediat-

ric Dentistry of the Faculty of Dentistry, University of 

Sarajevo, and the Preschool Dental Office at the Pub-

lic Health Center of the Sarajevo Canton. The target 

age was from 3 to 5 years, patients without history of 

systemic diseases, without ongoing acute infective 

diseases being assessed by the parent interview and 

medical charts. 

Clinical dental examination was performed to 

evaluate dental status of the respondents including 

the assessment of the oral hygiene, treatment needs 

and severity of disease. Clinical examination followed 

the methodology prescribed by the WHO for such 

type of research [7]. Dental status, presence of dental 

caries was assessed by the Klein-Palmer index and 

dmft index (decay, missing, filled teeth index for pri-

mary teeth) introduced by Klein, Palmer and Knutson 

in 1938 and modified by the WHO [7]. 

Oral hygiene was assessed by the Schröder and 

Granth Index [8]. The Schröder and Granth Index was 

used as simple, fast and easy to apply for the pre-

school children. Oral hygiene level was scored: score 

0 - clean teeth without plaque, score 1 - gingivitis 

without bleeding in lingual mandibular molars and 

vestibular maxillary molars regions and score 2 - 

thick layers of plaque, lingual and vestibular inclu-

ding bleeding while brushing teeth. 

Severity and progression of disease was evaluated 

by the Wyne classification criteria [3]: 

Type 1 (mild to moderate) - the existence of iso-

lated carious lesions involving molars and/or 

incisors. Etiology is usually a combination of 

cariogenic semi-solid or solid food and lack of 

oral hygiene. The number of affected teeth 

usually increases as the cariogenic challenge 

persists. This type is usually found in children 

which aging from 2 to 5 years.

Type 2 (moderate to severe) - labiolingual carious 

lesions affecting maxillary incisors, with or 

without molar caries depending on the age of 

the child and the stage of disease. Mandibular 

incisors are unaffected. Etiology is associated 

with inappropriate use of feeding bottles or 

breastfeeding, or a combination of both, with 

or without poor oral hygiene. This type can be 

found soon after the first teeth erupt. If not 

controlled, it may proceed to become type 3.

Type 3 (severe) - carious lesions affect almost all 

teeth including lower incisors. 

All examined variables were observed for the total 

sample and in the study age groups. 

Sample was stratified by the age groups as follows: 

Group 1: children aged 3

Group 2: children aged 4 

Group 3: children aged 5 

The results were presented by means of descrip-

tive statistics (frequency distribution, percentage, 

mean ±SD). Testing the difference of clinical para-

meters of early childhood caries between individual 

test groups was performed by comparing the average 

values of dmft index, the index's oral hygiene by the 

Schröder and Granath and classification by the Wyne 

for studied groups of patients. Statistical test ANOVA 

was used. The level of significance was set at p<0, 05. 

The Statistical Package Microsoft office Excel 2007 

and IBM SPSS Statistics 20 were used for data 

analyzes. 

The study protocol was reviewed and approved by 

the Ethics Committee of the Faculty of  Dentistry with 

Clinics, University of Sarajevo.
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Results

The sample consisted of 165 respondents; child-

ren aging from 3 to 5 years. The average age of the 

respondent children in this survey was 4.08 years 

(SD ± 0.799), and out of total number of children 

48.5% were boys and the 51.5% girls. Mean value of 

dmft was 6,79 (SD±5,253), the percentage of untrea-

ted caries on the total dmft was 88%, filled teeth 11% 

and missing teeth 1%. The number of caries free 

(dmft=0) children was 28 (17%), the prevalence of 

caries of the total sample was 83%. Distribution of 

caries free children is presented in Table 1. 

The highest mean value of dmft was recorded in 

the group of five year-olds being 8.35 (SD±4.410). 

Results of dmft in the examined children are 

presented in Table 2. 

Group 1
(N = 46)

Group 2
(N = 59)

Group 3
(N = 60)

Total 
sample
(N = 165)

0.30
(SD±0.813)

5.07
(SD±5.848)

6.54
(SD±5.174)

8.35
(SD±4.410)

6.79
(SD±5,253)

0.00
(SD±0.000)

4.76
(SD±5.626)

6.00
(SD±5.203)

6.92
(SD±4.204)

5.99
(SD±5,035)

0.07
(SD±0.314)

0.12
(SD±0.415)

0.07
(SD±0.315)

0.47
(SD±1.135)

1.32
(SD±2.446)

0.73
(SD±1,729)

Study 
group

Average 
dmft

d m f

Table 2. dmft index in study groups and in total sample of 
examinees presented by mean values with standard deviation

Group 1 (N = 46)

Group 2 (N = 59)

Group 3 (N = 60)

Total sample (N = 165)

19

8

1

28

41.3%

13.6%

1.7%

17%

Study group

The percentage 
of  caries free 
respondents  

(dmft=0)

Caries free 
respondents 

frequency
(dmft=0)
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Introduction

Early childhood caries (ECC) is the most common 

chronic disease in children. The teeth can be affected 

immediately after their eruption. The Centers for Di-

sease Control and Prevention reports that dental 

caries is one of the most prevalent infectious diseases 

in children. It is five times more frequent than asthma 

and seven times than hay fever in children [1]. Early 

childhood caries is a serious public health problem 

that could affect growth and development of indivi-

duals and influence their social adaptation. 

Early childhood caries was recognized as a pro-
th

blem in the 70s of 19  century. Drury et al, in (April 

1999) defined early childhood caries as the presence 

of one or more decayed (non- cavitation or cavitation 

lesions), missing (due to caries) or filled tooth surfa-

ces in any primary tooth in the preschool-age chil-

dren between birth and 71 months of age [2]. The 

area of demineralization can be developed very early 

after or during tooth eruption with fast progress to 

the cavitation within 6 to 12 months. Severity of early 

childhood caries can be assessed using the Wyne 

classification [3]. 

Early childhood caries affects the quality of life of 

the affected children and their families, causing den-

tal pain, teeth loss, eating, sleeping, and speaking 

disorders and social adaptation. Early childhood ca-

ries therapy is time-consuming and often financially 

out of reach for their patients and their parents. 

Within the European Union Countries the cost of 

dental treatment, most related to dental caries, in 

2011 was estimated to 79 billion Euros [4]. 

Research shows that the prevalence of early child-

hood caries differs in different parts of the world, 

from 6 - 90%, wherein there is a lower value of preva-

lence in developed countries having organized pre-

ventive protection [5]. Developed countries reported 

significant decline in the prevalence of oral disease of 

their population in the last five decades of the 20th 

century. In many countries in the world, the imple-

mentation of systemic prevention measures reduced 

the occurrence of early childhood caries, however, in 

Bosnia and Herzegovina, as well as in the region, it 

continues to be a common and persistent problem.

Global goals of the WHO is to decrease the caries 

prevalence, therefore increasing the proportion of 

caries free children meaning that the preventive 

measures should be implemented at least by the first 

tooth eruption [6.

Early childhood caries is a disease that can be 

prevented. The key point of therapy is early preven-

tion. Periodic oral health checkups are necessary to 

develop the best preventive strategy and programs to 

increase oral health of the targeted population risk 

group. 

Objective

The objective of this study was to assess the 

clinical parameters of early childhood caries and oral 

hygiene in the preschool children.

Material and Methods

The research was conducted at the Clinic for Pe-

diatric and Preventive Dentistry, Faculty of Dentistry 

in Sarajevo and the Public Health Centre of the Sara-

jevo Canton in the period between December 2013 

and March 2014. The sample consisted of 165 res-

pondents; children aging from 3 to 5 years. The 

research included only healthy children selected by 

the medical history and children who were accom-

panied by their parents. Only children whose parents 

signed the informative consent were included in the 

study. The basic inclusion criteria for selection were: 

the preschool children admitted for the first time as 

patients at the Department of Preventive and Pediat-

ric Dentistry of the Faculty of Dentistry, University of 

Sarajevo, and the Preschool Dental Office at the Pub-

lic Health Center of the Sarajevo Canton. The target 

age was from 3 to 5 years, patients without history of 

systemic diseases, without ongoing acute infective 

diseases being assessed by the parent interview and 

medical charts. 

Clinical dental examination was performed to 

evaluate dental status of the respondents including 

the assessment of the oral hygiene, treatment needs 

and severity of disease. Clinical examination followed 

the methodology prescribed by the WHO for such 

type of research [7]. Dental status, presence of dental 

caries was assessed by the Klein-Palmer index and 

dmft index (decay, missing, filled teeth index for pri-

mary teeth) introduced by Klein, Palmer and Knutson 

in 1938 and modified by the WHO [7]. 

Oral hygiene was assessed by the Schröder and 

Granth Index [8]. The Schröder and Granth Index was 

used as simple, fast and easy to apply for the pre-

school children. Oral hygiene level was scored: score 

0 - clean teeth without plaque, score 1 - gingivitis 

without bleeding in lingual mandibular molars and 

vestibular maxillary molars regions and score 2 - 

thick layers of plaque, lingual and vestibular inclu-

ding bleeding while brushing teeth. 

Severity and progression of disease was evaluated 

by the Wyne classification criteria [3]: 

Type 1 (mild to moderate) - the existence of iso-

lated carious lesions involving molars and/or 

incisors. Etiology is usually a combination of 

cariogenic semi-solid or solid food and lack of 

oral hygiene. The number of affected teeth 

usually increases as the cariogenic challenge 

persists. This type is usually found in children 

which aging from 2 to 5 years.

Type 2 (moderate to severe) - labiolingual carious 

lesions affecting maxillary incisors, with or 

without molar caries depending on the age of 

the child and the stage of disease. Mandibular 

incisors are unaffected. Etiology is associated 

with inappropriate use of feeding bottles or 

breastfeeding, or a combination of both, with 

or without poor oral hygiene. This type can be 

found soon after the first teeth erupt. If not 

controlled, it may proceed to become type 3.

Type 3 (severe) - carious lesions affect almost all 

teeth including lower incisors. 

All examined variables were observed for the total 

sample and in the study age groups. 

Sample was stratified by the age groups as follows: 

Group 1: children aged 3

Group 2: children aged 4 

Group 3: children aged 5 

The results were presented by means of descrip-

tive statistics (frequency distribution, percentage, 

mean ±SD). Testing the difference of clinical para-

meters of early childhood caries between individual 

test groups was performed by comparing the average 

values of dmft index, the index's oral hygiene by the 

Schröder and Granath and classification by the Wyne 

for studied groups of patients. Statistical test ANOVA 

was used. The level of significance was set at p<0, 05. 

The Statistical Package Microsoft office Excel 2007 

and IBM SPSS Statistics 20 were used for data 

analyzes. 

The study protocol was reviewed and approved by 

the Ethics Committee of the Faculty of  Dentistry with 

Clinics, University of Sarajevo.
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Table 4. Oral hygiene assessment by Index of oral hygiene 
by Schröder and Granath in study groups and in total sample 

presented by frequency and percentage (%) 

Group 1
(N = 46)

Group 2
(N = 59)

Group 3
(N = 60)

Total 
sample
(N = 165)

27
(58.7%)

15
(32.6%)

4
(8.7%)

6
(10.2%)

6
(10%)

16
(9.7%)

24
(40.7%)

23
(38.3%)

62
(37.6%)

29
(49.2%)

31
(51.7%)

87
(52.7%)

Study 
group

Score 0 Score 1 Score 2

Group 1
(N = 46)

Group 2
(N = 59)

Group 3
(N = 60)

Total 
sample
(N = 165)

0.87
(SD±2.419)

0.92
(SD±1.803)

1.27
(SD±2.490)

1.03
(SD±2.24)

2.33
(SD±3.011)

2.53
(SD±2.938)

2.98
(SD±2.501)

2.64
(SD±2.805)

0.00
(SD±0.000)

0.05
(SD±0.289)

0.08
(SD±0.381)

0.05
(SD±0.288)

1.52
(SD±2.811)

2.51
(SD±3.421)

2.42
(SD±3.004)

2.2
(SD±3.12)

Study 
group

One 
surface 
filling

Two or 
more 

surfaces 
filling

Endo-
dontic

treatment

Extraction 
due to 
caries

Table 5. Assessment of caries treatment needs in study 
groups and in total sample of examinees presented by 

mean value with standard deviation
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According to the Wyne, 60% of respondents was 

in type 1, 15.8% was in type 2 and 7, 3% in type 3. 

Only 17% of examined children had all healthy teeth. 

Distribution of severity of diseases by the Wyne 

classification is presented in Table 3.

The most common recorded score for dental 

hygiene was 1. Results of oral hygiene assessment by 

the Schröder and Granthis are presented in Table 4.

The most frequent treatment need was one 

surface filling. Results of caries treatment needs 

assessments are presented in the Table 5. 

There was statistically significant difference 

between dmft in children aged 3 years (5.84 ± 0.86) 

and in children aged 5 years ( 4.41 ± 0.57), (F = 5.474; 

p = 0.005; p <0.05). Significant difference in the Wyne 

scores for progression and severity of disease was 

recorded in groups of children aging 3 years ( 0.96 ± 

0.14) and children aging 5 years (0.591 ± 0.08), (F = 

4.255; p = 0.016; p <0.05). Significant difference in 

oral hygiene in the studied groups was not found. The 

highest value was recorded in group of children aging 

5 (mean 0.67 ± 0.09), and lowest in the group of 

children aging 3 (mean 0.66 ± 0, 09), (F = 0.372; p = 

0.690; p> 0.05). 

Discussion

The results of present study showed an unchan-

ged high caries rate in the preschool children of the 

examined study region 6. Untreated caries was at 

5.99 and on the total dmft it was 88.2%. The preva-

lence of caries on the total sample was 83%. The fre-

quency of dental caries was the highest among five 

year-olds amounting to 98.33%, as expected due to 

the longer exposure to caries risk-factors than other 

study groups. By comparing these results with previ-

ous studies from our country, it is evident that the 

epidemiology for the studied population does not 

change.

In the study from 2004, dmft index of 6 years olds 

in BH was 6, 71, with the percentage of untreated 

caries amounting to 88, 8%. The caries prevalence 

was at 93.2%. In Sarajevo, at 6 years old children dmft 

was 6.9, and the percentage of untreated caries 

89.31%; [9]. In the study from 2001, dmft index of the 

preschool children in Sarajevo was 6.87, and caries 

prevalence 87.7% [10]. Kobašlija et al. reported the 

average value of dmft index of 7.53 in children aging 

from 5 to 7 years, with the percentage of untreated 

7

caries of 90.7% [11]. This results show that there is 

no adequate public health care for studied popula-

tion. 

Comparing the countries in the region, only 

Kosovo (mean dmft 8, 1) and Albania (mean dmft 8, 

5) had higher value of the dmft than Bosnia and 

Herzegovina. 30% of children aged 2 to 5 years in 

Croatia had early childhood caries [13], and in 

Vojvodina distribution of the disease in the preschool 

children was 30, 5% [14]. 

In the study by Marthaler et al. from the period 

1992-1995, dmft of the preschool children in the 

European countries ranged from 0.9 to 5.4 [15]. 

Scandinavian studies from 2005 and 2006 indicated 

that 73% of preschool children in Sweden and 

Norway were cares free, and the average values of 

dmft in Finland and Denmark were 0.9 and 0.8 

respectively. The results for examined population 

showed that in Bosnia and Herzegovina, according to 

the goals set by the WHO, until 2020, 80% of six years 

olds should be caries free [6] which is difficult to 

achieve. Prevalence of early childhood caries is 

different around the world. High prevalence of caries 

was recorded in the countries with political and 

economic instability, such as Bosnia and Herzegovina 

[15]. In the research from 2006, caries prevalence of 

6 years old from Philippines was 97.1%, which was 

the highest prevalence registered in the world [16]. 

The lowest prevalence of early childhood caries in the 

world was reported in Canada being 5%, while 

children considered with high caries risk in 

worldwide countries had reported prevalence 

ranging from 50 to 80% [17]. 

In the present study, severity of early childhood 

caries was assessed using classification by the Wyne 

giving better insight into the general progression and 

extension of disease. 60% of the examinees were 

classified by the Wyne in type 1, 15.8% were in type 2 

and 7, 3% in type 3. High number of tree years old in 

the third class by the Wyne confirms rapid 

progression of this disease. The results reported in 

study of Serbian preschool children were similar to 

the present study [14]. 

Classification by the Wyne cannot give precise 

insight into the current oral health status as 

differences between active caries and filled teeth 

were not scored. Assessment of treatment needs 

provided very similar results to those reported in 

2001 [10]. This indicates that the situation regarding 

14 years period between the two surveys has not 
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Group 1
(N = 46)

Group 2
(N = 59)

Group 3
(N = 60)

Total 
sample
(N = 165)

19
(41.3%)

19
(41.3%)

3
(6.5%)

5
(10.9%)

46
(100%)

59
(100%)

60
(100%)

165
(100%)

4
(6.8%)

3
(5%)

12
(7.3%)

10
(16.9%)

13
(21.7%)

26
(15.8%)

37
(62.7%)

43
(71.7%)

99
(60%)

8
(13.6%)

1
(1.7%)

28
(17%)

Study 
group

Caries
free

Wyne 
Type 1

Wyne 
Type 2

Wyne 
Type 3

Total

Table 3. Progression and severity of ECC evaluated by 
Wyne classification in total sample and in study groups 

presented by frequency and percentage (%)

Šačić L, Marković N, Arslanagić-Muratbegović A, Zukanović A

changed, probably as a result of a lack of the long-

term prevention programs. 

Oral hygiene is an important parameter for 

assessing the health of teeth and habits related to the 

maintenance of oral health. Almost half of 

respondents have clinically evident plaque on the 

teeth. Although 53% of respondents had no visible 

plaque (score 0 by Schröder and Granath), dental 

status, dmft and caries prevalence showed poor 

engagement of oral hygiene practice, especially in the 

youngest age groups. Outcomes from other studies 

gave different results depending on socioeconomic 

status, political determinants that defines oral health 

care policy in countries [19, 20]. 

Conclusion

Caries prevalence recorded for the examined 

population of the preschool children is significantly 

high. In comparison to similar national researches, 

there was no decrease in caries prevalence among 

the preschool children. Systemic approach has to be 

implemented to improve oral health with solid 

establishment of healthy lifestyles in the community.
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Table 4. Oral hygiene assessment by Index of oral hygiene 
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According to the Wyne, 60% of respondents was 

in type 1, 15.8% was in type 2 and 7, 3% in type 3. 

Only 17% of examined children had all healthy teeth. 

Distribution of severity of diseases by the Wyne 

classification is presented in Table 3.

The most common recorded score for dental 

hygiene was 1. Results of oral hygiene assessment by 

the Schröder and Granthis are presented in Table 4.

The most frequent treatment need was one 

surface filling. Results of caries treatment needs 

assessments are presented in the Table 5. 

There was statistically significant difference 

between dmft in children aged 3 years (5.84 ± 0.86) 

and in children aged 5 years ( 4.41 ± 0.57), (F = 5.474; 

p = 0.005; p <0.05). Significant difference in the Wyne 

scores for progression and severity of disease was 

recorded in groups of children aging 3 years ( 0.96 ± 

0.14) and children aging 5 years (0.591 ± 0.08), (F = 
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prevalence 87.7% [10]. Kobašlija et al. reported the 

average value of dmft index of 7.53 in children aging 

from 5 to 7 years, with the percentage of untreated 
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caries of 90.7% [11]. This results show that there is 

no adequate public health care for studied popula-

tion. 

Comparing the countries in the region, only 

Kosovo (mean dmft 8, 1) and Albania (mean dmft 8, 

5) had higher value of the dmft than Bosnia and 

Herzegovina. 30% of children aged 2 to 5 years in 

Croatia had early childhood caries [13], and in 

Vojvodina distribution of the disease in the preschool 

children was 30, 5% [14]. 

In the study by Marthaler et al. from the period 
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European countries ranged from 0.9 to 5.4 [15]. 

Scandinavian studies from 2005 and 2006 indicated 
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Norway were cares free, and the average values of 

dmft in Finland and Denmark were 0.9 and 0.8 

respectively. The results for examined population 

showed that in Bosnia and Herzegovina, according to 

the goals set by the WHO, until 2020, 80% of six years 

olds should be caries free [6] which is difficult to 

achieve. Prevalence of early childhood caries is 

different around the world. High prevalence of caries 

was recorded in the countries with political and 

economic instability, such as Bosnia and Herzegovina 

[15]. In the research from 2006, caries prevalence of 

6 years old from Philippines was 97.1%, which was 

the highest prevalence registered in the world [16]. 

The lowest prevalence of early childhood caries in the 

world was reported in Canada being 5%, while 

children considered with high caries risk in 

worldwide countries had reported prevalence 

ranging from 50 to 80% [17]. 

In the present study, severity of early childhood 

caries was assessed using classification by the Wyne 
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the third class by the Wyne confirms rapid 

progression of this disease. The results reported in 

study of Serbian preschool children were similar to 

the present study [14]. 

Classification by the Wyne cannot give precise 

insight into the current oral health status as 

differences between active caries and filled teeth 

were not scored. Assessment of treatment needs 

provided very similar results to those reported in 

2001 [10]. This indicates that the situation regarding 

14 years period between the two surveys has not 
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(N = 46)
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(N = 59)
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(N = 60)

Total 
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(N = 165)
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(41.3%)
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(41.3%)

3
(6.5%)

5
(10.9%)
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(100%)

59
(100%)
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(100%)
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(100%)

4
(6.8%)

3
(5%)
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(7.3%)
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(16.9%)
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(21.7%)
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(15.8%)
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(62.7%)

43
(71.7%)

99
(60%)

8
(13.6%)

1
(1.7%)

28
(17%)

Study 
group

Caries
free

Wyne 
Type 1

Wyne 
Type 2

Wyne 
Type 3

Total

Table 3. Progression and severity of ECC evaluated by 
Wyne classification in total sample and in study groups 

presented by frequency and percentage (%)

Šačić L, Marković N, Arslanagić-Muratbegović A, Zukanović A

changed, probably as a result of a lack of the long-

term prevention programs. 

Oral hygiene is an important parameter for 

assessing the health of teeth and habits related to the 

maintenance of oral health. Almost half of 

respondents have clinically evident plaque on the 

teeth. Although 53% of respondents had no visible 

plaque (score 0 by Schröder and Granath), dental 

status, dmft and caries prevalence showed poor 

engagement of oral hygiene practice, especially in the 

youngest age groups. Outcomes from other studies 

gave different results depending on socioeconomic 

status, political determinants that defines oral health 

care policy in countries [19, 20]. 

Conclusion

Caries prevalence recorded for the examined 

population of the preschool children is significantly 

high. In comparison to similar national researches, 

there was no decrease in caries prevalence among 

the preschool children. Systemic approach has to be 

implemented to improve oral health with solid 

establishment of healthy lifestyles in the community.
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ABSTRACT

Aim: The aim of the study was to evaluate oral health status among 
displaced persons and domicile population by using the following 
parameters: DMF index, CPI index, prosthetic status.

Materials and Methods: The study target group included adult citi-
zens of Bosnia and Herzegovina aged 35 to 44. The first group of sub-
jects (n=157) includes the domicile citizens aged 35 to 44. The se-
cond group of subjects (n=157) includes the displaced persons aged 
35 to 44. The dental examination was made by one person by the 
standard dental method, using a mouth mirror and a periodontal 
CPI probe (11).

Results: A significantly higher number of displaced persons have a 
higher DMF index compared to domicile population. There is a signi-
ficantly lower number of healthy sextants as specified in the perio-
dontal status expressed by the CPI index in displaced persons than 
in  domicile population and a significantly higher number of exclu-
ded sextants in the periodontal status in displaced persons com-
pared to domicile population. There is a lower number of prosthetic 
dentures in the upper jaw in displaced persons compared to do-
micile ones and a higher number of the complete upper dentures in 
displaced persons than in domicile persons. There are more domi-
cile persons with partial upper dentures than at displaced persons, 
the same is with the fixed prosthetics in the upper jaw. There is no 
difference in the number and type of prosthetics works for the lower 
jaw in domicile and displaced persons. 

Conclusion: Oral health in the working population aged 35 to 44 is at 
very low level. The oral health in displaced persons is significantly 
worse than in domicile population. In some parts of the country, 
especially in the rural regions, the population does not have the 
access to dental services. Special attention should be given to displa-
ced persons as particularly vulnerable category and efforts should 
be invested in the provision of appropriate dental care and service 
for them.
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Introduction

The population develops and changes its structu-

ral characteristics under the influence of numerous 

factors. The population migrations depend on the 

natural and mechanical migrations whose various 

combinations directly affect the changes in the total 

population.

Apart from the permanent population, Bosnia and 

Herzegovina (BH) also has a certain number of dis-

placed persons who were forced to leave their homes. 

The population of certain place includes all per-

sons with permanent residence at such place, regard-

less to the fact whether they were resident there 

during the population census or were temporarily 

absent in the country or abroad [1].

A displaced person is the citizen of BH within BH 

who was forced to leave his residence by war events 

or who left his residence after April 30, 1991, out of 

justified fear of persecution based on the race, reli-

gion, nationality, social group membership or one's 

political ideas, without the possibility to return to his 

previous residence safely and proudly or the person 

who has not voluntarily decided to permanent settle-

ment at some other residence [2].

The United Nations High Commissioner for Refu-

gees (UNHCR) presented  data showing that by the 

end of 2009, 43.3 million people were displaced 

worldwide, being the highest number of persecuted 

and displaced persons since the mid 1990. According 

to the UN data, BH currently has 113,642 internally 

displaced persons [3]. 

A comprehensive, official census of displaced per-

sons on the territory of BH was made at the end of 

2000, when 556,214 displaced persons were registe-

red, out of the total of 3.364,825 Bosnian citizens [4]. 

According to the data of the Federal Ministry of Dis-

placed Persons and Refugees, on the territory of the 

Federation of BiH in 2008, the status of a displaced 

person was granted to 50,541 persons [5]. 

It is known that regular visits to dentists correlate 

with better oral health and life quality [6]. Oral health 

is influenced by life style, habits and risky behaviors, 

diet, oral hygiene and the use of fluorides, para-func-

tional habits and the usage of dental services. Correct 

oral hygiene habits include two widely understood 

components [7]:

- self protection (proper oral hygiene, diet, 

fluorides) and

explained in clear and understandable way. All pati-

ents signed the written consent for the participation 

in the study.

The oral status was registered by using dental 

record and recommendations of the WHO, especially 

modified for this study.

The dental examination was made by one person 

by the standard dental method, using a mouth mirror 

and a periodontal CPI probe [11].

During the clinical examination, the results were 

registered in the adapted dental records of the WHO. 

All examinations were made on dental chairs with the 

source of natural light. 

This research was approved by the Ethical Comity 

of the Faculty of Dentistry with Clinics, University of 

Sarajevo.

Results

The study results were processed by using 

standard means for presenting variables by means of 

tables, frequency and percentages and also 

- the use of dental services (regular visits to den-

tist, oral health education, usage of specific pre-

vention measures). 

Oral health in all age groups of the population of 

BH is among the poorest in Europe [8, 9].

In 2008, dental caries in children and the youth of 

the Federation of BiH is present in 42.8% of the cases 

and in adults in more than 37% [10]. 

The aim of the study was to evaluate oral health 

status among displaced persons and domicile 

population by using the following parameters: DMF 

index, CPI index, prosthetic status.

Subjects and Methods

The study examined the target group of adult per-

sons in BH aged 35 to 44 as the standard monitoring 

group for the analysis of oral health in adult popula-

tion according to the criteria specified by the World 

Health Organization (WHO).

A total of 410 persons were examined during the 

study. The subjects (310 of them) who satisfied the 

study criteria were included in the final sample. As a 

prerequisite of participating to the study, the persons 

were supposed to belong to the mentioned age group, 

to be without the symptoms of acute odontology or 

other urgent condition in dentistry, and to be physi-

cally and mentally healthy (not diagnosed with a 

serious systemic disease). 

The study was conducted on multiple locations, 

based on the authorization of the persons in charge. 

During the study, ten collectives and companies were 

visited, as well as ten collective centers for displaced 

persons and the settlements where a random sample 

selection was made.

The subjects participating in the study are divided 

into two groups based on their status of a domicile or 

a displaced person.

The first group of subjects (n=157) includes the 

domicile citizens aged 35 to 44.

The second group of subjects (n=157) includes 

the displaced persons aged 35 to 44.

The subjects' status was determined by means of a 

questionnaire and through the discussion with the 

subjects during the study, based on the defined cri-

teria [1, 2]. 

Every subject was introduced to the procedure of 

filling in the required forms and the procedure of 

dental examination. The purpose of the study was 

visualization by means of histograms. Variables have 

also been presented by descriptive parameters.

The Kolmogorov Smirnov test was used for 

analyzing normal distribution of individual variables.

The final verification of difference between 

distributions for the interest groups has been made 
2by using non-parametric c - test. Regardless to the 

2results of the c - test application for establishing the 

difference between certain groups, the test of 

difference in proportions was also made issued for 

testing each individual components of the groups in 

the sample. The results were obtained by using the 
®

package programs SPSS  Statistics 17.0 and StatSoft 
®

Statistica  8.0.

The study included 310 subjects aged 35 to 44. 

The arithmetic mean of the age of all study 

participants is 40.19, ± 3.60. Out of the total number 

of the study participants, 153 of them are displaced 

persons and the arithmetic mean of their age is 40.44, 

±3.52. The domicile population includes 157 subjects 

and the arithmetic mean of their age is 39.94, ± 3.68.

Zukanović A, Habibović J, Habibović E, Ajanović M

Table 2. The mean values of the DMF index and its components for the subjects

Table 1. Distribution of subjects by displacement and residence

Arithmetic
mean
(± SD )

Živinice

Tuzla

Gračanica

Kalesija

Srebrenik

Kladanj

Gradačac

Banovići

Total

D

displaced

Displaced

4.52
(±3.80)

n

50

31

20

12

10

10

2

18

153

n

56

32

45

14

1

1

1

7

157

n

106

63

65

26

11

11

3

25

310

%

32.68

20.26

13.07

7.84

6.54

6.54

1.31

11.76

100.00

%

35.67

20.38

28.66

8.92

0.64

0.64

0.64

4.46

100.00

%

34.19

20.32

20.97

8.39

3.55

3.55

0.97

8.06

100.00

2.41
(±2.66)

13.94
(±6.23)

9.99
(±6.13)

0.92
(±1.76)

3.50
(±3.90)

19.39
(±5.24)

15.69
(±5.10)

displaced displaced displaceddomicile

Domicile Total

domicile domicile domicile

M F DMF
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®
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®
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The arithmetic mean of the age of all study 

participants is 40.19, ± 3.60. Out of the total number 

of the study participants, 153 of them are displaced 

persons and the arithmetic mean of their age is 40.44, 

±3.52. The domicile population includes 157 subjects 
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Table 2. The mean values of the DMF index and its components for the subjects
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There is a significantly higher number of displa-

ced persons with the higher DMF index when compa-

red to domicile persons. 

There is a significant difference between adult 

displaced and domicile persons aged 35 to 44 by their 

periodontal tooth status – the CPI index (Chi square 

=41,848, p<0,001). There is a significantly lower 

number of healthy sextants by the periodontal tooth 

status expressed through the CPI index in displaced 

persons when compared to domicile population and 

a significantly higher number of extracted sextants in 

displaced persons than in domicile subjects. 

Over 52% of the subjects in the group of displaced 

persons have dental calculus while the percentage 

for domicile population is 24.84%. A significantly 

higher number of domicile persons have periodontal 

pockets of 4-5 millimeters deep when compared to 

the depth in displaced persons. The periodontal 

tooth status in domicile persons is significantly 

better when compared to displaced persons. 

There is a statistically significant difference 

between adult displaced and domicile persons by the 

prosthetic status of the upper jaw (Chi square 

=11.586, p<0.05).

There is a lower number of prosthetic works done 

in the upper jaw in displaced persons when com-

pared to domicile population and a higher number of 

the complete dentures in displaced than in domicile 

persons. More domicile persons have partial upper 

dentures unlike displaced persons, the same as with 

fixed prosthetic works in the upper jaw.

There is no statistically significant difference 

between adult displaced and domicile persons aged 

35 to 44 by their prosthetic status of the lower jaw 

(Chi square =6.703, p>0.05).

Discussion

Oral health often has a low priority in emergency 

situations. The war in BH was not exception to this 

rule as due to the lack of medical material oral health 

was neglected [12, 13]. 

Oral health of the population of the Federation of 

BiH is still rather low. The recent data indicates that 

52.8% of the entire dental morbidity cases refer to 

adult citizens. Dental pulp diseases account for 

38.2%, dental caries accounts for 36.7% while the 

share of gingivitis and periodontal diseases is 9.5% 

[14]. 

The unemployed persons currently taking up a 

large portion of the population, and a large number of 

displaced persons are particularly vulnerable 

population categories. The fact that a large portion of 

dental services is mainly localized in the urban 

regions is a problem for the population inhabiting 

rural areas [13]. 

The studies conducted after the war examined the 

social and health consequences of the war initiated 

population migrations. They established the low 

level of all mechanisms and forms of adaptation, as a 

consequence of the involuntary migration and 

change of the environment as well as the life style. 

The same results were obtained for domicile 

population as well [13]. 

The analysis of the oral health of the middle aged 

population on the territory of the Sarajevo Canton 

during 2003 and 2005 revealed that by all monitored 

parameters this population has very bad oral health 

[9, 15]. 

The DMF index is significantly higher in displaced 

persons and is 19.39 while domicile population has 

the DMF index value of 15.69. Both these groups 

belong to the category with the extremely high DMF 

index. The number of registered teeth with caries (D) 

is significantly higher in displaced persons. The D 

component for displaced persons is 4.52 on average, 

while this value for domicile population is lower 

being 2.41.

There are differences between the two tested 

groups of the population when it comes to the 

number of extracted teeth. The M component 

(missing) for displaced persons is 13.94 on average 

while for domicile person this number is 9.99. The 

number of filled teeth is significantly higher in 

domicile subjects. On average, the F (filling) 

component in domicile population is 3.50 while for 

displaced persons is 0.92. 

Based on the previous studies, the DMF index 

proved to be a rather good indicator of oral health but 

also of the socioeconomic development 12. The 

indicators of oral health in BH were rather low. 

During 1989 and 1990, the arithmetic mean of the 

extracted teeth in the population aged 35 to 44 was 

10.2 both for male and female subjects. The studies 

showed that the situation changed in 1996, although 

displaced persons were in worse position when 

compared to domicile population. The fact that the 

displaced persons had increasingly less teeth with 

filling and healthy teeth but also more teeth with 

There is a significant difference 

between adult displaced and domicile 

persons aged 35 to 44 by the number 

of teeth with dental caries (Chi square 

=46.042, p<0.001).

There is a significantly higher 

number of displaced persons who 

have more teeth with dental caries 

when compared to domicile popula-

tion. 

There is a significant difference 

between adult displaced and domicile 

persons aged 35 to 44 by the number 

of registered extracted teeth (Chi 

square =56.809, p<0.001).

There is a significantly higher 

number of displaced persons who 

have more extracted teeth when 

compared to domicile population. 

There is a significant difference 

between adult displaced and domicile 

persons aged 35 to 44 by the number 

of registered teeth with filling (Chi 

square ==71.338, p<0.001).

There is a significantly higher 

number of domicile persons who have 

more teeth with f i l l ing when 

compared to displaced persons. 

There is a significant difference 

between adult displaced and domicile 

persons aged 35 to 44 according to the 

DMF index (Chi square =58.274, 

p<0.001).
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There is a significantly higher number of displa-
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There is a significant difference between adult 
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periodontal tooth status – the CPI index (Chi square 

=41,848, p<0,001). There is a significantly lower 

number of healthy sextants by the periodontal tooth 
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a significantly higher number of extracted sextants in 
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caries reflects their rural background and 

consequently limited access to dental services before 

the war. Generally speaking, displaced persons had 

worse oral health [12].

The comparison of the M component (extraction) 

of the DMF index in our study being 13.94 in 

displaced persons shows that its value is higher than 

in 1996 when the arithmetic mean of the extracted 

teeth was 12 12. In 1997, a total of 401 subjects aged 

35 to 44 were clinically examined in the Federation of 

BiH and the arithmetic mean of the DMF index for 

adult persons was 15.1 [16]. 

The total DMF index obtained by the study related 

to the oral status of the adult domicile and 

immigrated population of Knin, Croatia, in 2010 was 

17.3, which increases as the education level 

decreases [17]. These values are lower when 

compared to displaced persons in our study where 

DMF index is 19.39.

The DMF values can be considered high as almost 

every adult persons in BH has caries [16]. Previous 

studies confirmed the high values of the DMF index in 

BH but also the correlation between the DMF index 

and the socioeconomic status [9, 15], which was also 

confirmed by the studies that included adult persons 

in Denmark [18]. Lower DMF index values were 

registered in the studies conducted in Japan, Poland, 

Germany, and the USA [19]. According to the recent 

studies, most European countries register a decrease 

in caries prevalence and a drop in the DMF index in 

the population aged 35 to 44 [20]. 

The results obtained for the periodontium of the 

adult population in BH indicate that there are 

significantly more domicile subjects (24.84%) 

having all six sextants healthy. In the group of 

displaced subjects this percentage is lower having 

the value of 5.88%. 

When it comes to the number of sextants bleeding 

on probing, there is slightly higher percentage of 

displaced persons or 2.61% with the gingival 

bleeding to the pressure when compared to domicile 

subjects for whom this percentage is 2.55%.

Dental tartar has been registered in significantly 

higher number or 52.29% of displaced persons, 

while this value was halved for domestic subjects 

being (24.84%). Some 39.49% of the subjects in the 

group of domicile population have sextants with the 

dental pocket 4-5 millimeters deep, while 28.76% of 

the subjects in the group of displaced persons have 

the same dental pocket depth.

The dental pocket depth over 6 millimeters was 

registered in 2.55% of domicile subjects, while this 

percentage for displaced persons is 0%.

Extracted sextants were registered in 10.46% of 

the subjects in the group of displaced persons, while 

the percentage for domicile population is 5.73%.

The analysis of the periodontal status by sextants 

and index teeth reveals significant differences. The 

statistically significant differences were registered 

for the CPI index in the analysis of the oral status of 

domicile adults and immigrant population in Knin, 

Croatia. This study conducted in 2010 indicates a 

drop in the index value which correlates with the 

higher age and lower education level [17].

The research in BH confirms the results obtained 

in our study pointing to rather poor periodontal 

status of the subjects aged 35 to 44 being in 

correlation with the education level [9, 15]. The 

comparison of the dental pocket depth in the same 

age group showed the presence of dental pockets in 

20.8% of the subjects in the study conducted in Spain 

[21] and in 22% of the subjects in the study 

conducted in Belarus [22], being lower from 36% of 

the subjects in our study.

The research established that with age increase, 

the oral health of the subjects, whether they are 

displaced or domicile persons, starts deteriorating 

[12]. This has been confirmed on the basis of multiple 

epidemiological studies and it was revealed that the 

percentage of  the subjects  with healthy 

periodontium drops with age [23, 24, 25].

The prosthetic status of the subjects was 

determined separately in the upper and lower jaw by 

the clinical examination.

A higher percentage of domicile subjects or 

72.61% were without prosthetic works in the upper 

jaw, compared to a somewhat lower percentage 

(70%) of the displaced persons without any 

prosthetic works in the upper jaw.

Regarding the subjects with fixed prosthetic 

dentures in the upper jaw, there is an evident 

difference between the two subject groups. A higher 

number of domicile subjects have fixed prosthetic 

works in the upper jaw as 3.18% of the subjects in 

this group have one dental bridge and 1.27% of them 

have more than one dental bridge in the upper jaw.

In the group of displaced persons, 1.31% of the 

subjects have one dental bridge in the upper jaw, 

while there are no subjects with more than one 

dental bridge in the upper jaw in this group. 

The percentage of the subjects with complete 

removable dentures in the upper jaw is significantly 

higher in displaced subjects (15.69%), while its value 

in domicile persons is 6.37%. 

A higher number of domicile subjects (15.29%) 

have the partial removable dentures in the upper jaw 

while the percentage of the subjects in the group of 

displaced persons is 13.07%.

There is a very low percentage of subjects in the 

group of domicile persons with the fixed and partial 

removable dentures in the upper jaw being 1.27%, 

while there are no such cases in the group of 

displaced population.

The results of the analysis of the prosthetic status 

for the lower jaw are significantly different when 

compared to the upper jaw.

A large percentage of the subjects in both groups 

do not have a single prosthetic work.

The percentage of the subjects in the group of 

domicile persons is insignificantly higher (93.63%) 

than the percentage of displaced subjects without 

any prosthetic works in the lower jaw (92.81%).

There is a rather low number of the subjects with 

fixed prosthetic dentures. A higher number of 

domicile subjects have fixed prosthetic dentures in 

the lower jaw; 0.64% of them have one dental bridge 

in the lower jaw while 1.27% of the subjects in the 

same group have more than one dental bridge in the 

lower jaw.

There are no subjects in the group of displaced 

persons with one dental bridge in the lower jaw, 

while 0.65% of the subjects in this group have more 

than one bridge in the lower jaw. 

The percentage of the subjects with complete 

removable prosthetic dentures in the lower jaw is 

significantly higher in the subjects in the group of 

displaced persons (3.27%) when compared to the 

group of domicile persons in which there are no 

subjects with complete removable prosthetic 

dentures in the lower jaw. 

An insignificantly higher number of the subjects in 

the group of domicile persons (4.46%) have the 

partial removable prosthetic dentures in the lower 

jaw, while this percentage is lower in the group of 

displaced persons (3.27%).

There are no subjects in both groups that have 

both fixed and partial removable prosthetic dentures 

in the lower jaw.

The comparison of the obtained results with the 

similar relevant results leads to the conclusion that 
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the subjects of our study have a significantly higher 

number of prosthetic works, which is particularly 

evident in the group of displaced persons in the 

section regarding removable prosthetic dentures. 

The results obtained in other studies show that only 

New Zealand has 12% of the population with 

complete dentures [19], which is close to the results 

of our study. On the other hand, Denmark has only 

1.4% of the population with some type of the 

prosthetic work [26], which is the result of the study 

that included the subjects of the same age group. 

The results of the study conducted in the Sarajevo 

Canton in 2003 with the subjects of this age group are 

in line with the results of our study when it comes to 

the subjects' toothlessness. However, a significantly 

higher number of the subjects in our study do not 

have dental prosthesis, which may correlate to the 

education level and financial issues [9].

Conclusion

The oral health of the working population aged 35 

to 44 in Bosnia and Herzegovina is at rather low level. 

The evaluation of the monitored parameters of 

oral health (DMF index, CPI index, prosthetic status) 

established a difference between the oral health of 

displaced and domicile persons. The oral health of 

displaced persons proved to be significantly lower 

when compared to domicile persons. There is a need 

to conduct planning and implementation of 

prevention dental programs as well as the oral health 

education and raising awareness of the importance of 

regular and timely visits to a dentist. Efforts should 

be invested in development and improvement of 

dental services. In some parts of the country, 

especially in rural regions, the population does not 

have access to dental services. Special attention 

should be given to displaced persons as a particularly 

vulnerable category of the population so that they 

would be provided with the appropriate dental 

protection and services. 
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caries reflects their rural background and 
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dental pocket 4-5 millimeters deep, while 28.76% of 

the subjects in the group of displaced persons have 

the same dental pocket depth.

The dental pocket depth over 6 millimeters was 

registered in 2.55% of domicile subjects, while this 

percentage for displaced persons is 0%.

Extracted sextants were registered in 10.46% of 

the subjects in the group of displaced persons, while 

the percentage for domicile population is 5.73%.

The analysis of the periodontal status by sextants 

and index teeth reveals significant differences. The 

statistically significant differences were registered 

for the CPI index in the analysis of the oral status of 

domicile adults and immigrant population in Knin, 

Croatia. This study conducted in 2010 indicates a 

drop in the index value which correlates with the 

higher age and lower education level [17].

The research in BH confirms the results obtained 

in our study pointing to rather poor periodontal 

status of the subjects aged 35 to 44 being in 

correlation with the education level [9, 15]. The 

comparison of the dental pocket depth in the same 

age group showed the presence of dental pockets in 

20.8% of the subjects in the study conducted in Spain 

[21] and in 22% of the subjects in the study 

conducted in Belarus [22], being lower from 36% of 

the subjects in our study.

The research established that with age increase, 

the oral health of the subjects, whether they are 

displaced or domicile persons, starts deteriorating 

[12]. This has been confirmed on the basis of multiple 

epidemiological studies and it was revealed that the 

percentage of  the subjects  with healthy 

periodontium drops with age [23, 24, 25].

The prosthetic status of the subjects was 

determined separately in the upper and lower jaw by 

the clinical examination.

A higher percentage of domicile subjects or 

72.61% were without prosthetic works in the upper 

jaw, compared to a somewhat lower percentage 

(70%) of the displaced persons without any 

prosthetic works in the upper jaw.

Regarding the subjects with fixed prosthetic 

dentures in the upper jaw, there is an evident 

difference between the two subject groups. A higher 

number of domicile subjects have fixed prosthetic 

works in the upper jaw as 3.18% of the subjects in 

this group have one dental bridge and 1.27% of them 

have more than one dental bridge in the upper jaw.

In the group of displaced persons, 1.31% of the 

subjects have one dental bridge in the upper jaw, 

while there are no subjects with more than one 

dental bridge in the upper jaw in this group. 

The percentage of the subjects with complete 

removable dentures in the upper jaw is significantly 

higher in displaced subjects (15.69%), while its value 

in domicile persons is 6.37%. 

A higher number of domicile subjects (15.29%) 

have the partial removable dentures in the upper jaw 

while the percentage of the subjects in the group of 

displaced persons is 13.07%.

There is a very low percentage of subjects in the 

group of domicile persons with the fixed and partial 

removable dentures in the upper jaw being 1.27%, 

while there are no such cases in the group of 

displaced population.

The results of the analysis of the prosthetic status 

for the lower jaw are significantly different when 

compared to the upper jaw.

A large percentage of the subjects in both groups 

do not have a single prosthetic work.

The percentage of the subjects in the group of 

domicile persons is insignificantly higher (93.63%) 

than the percentage of displaced subjects without 

any prosthetic works in the lower jaw (92.81%).

There is a rather low number of the subjects with 

fixed prosthetic dentures. A higher number of 

domicile subjects have fixed prosthetic dentures in 

the lower jaw; 0.64% of them have one dental bridge 

in the lower jaw while 1.27% of the subjects in the 

same group have more than one dental bridge in the 

lower jaw.

There are no subjects in the group of displaced 

persons with one dental bridge in the lower jaw, 

while 0.65% of the subjects in this group have more 

than one bridge in the lower jaw. 

The percentage of the subjects with complete 

removable prosthetic dentures in the lower jaw is 

significantly higher in the subjects in the group of 

displaced persons (3.27%) when compared to the 

group of domicile persons in which there are no 

subjects with complete removable prosthetic 

dentures in the lower jaw. 

An insignificantly higher number of the subjects in 

the group of domicile persons (4.46%) have the 

partial removable prosthetic dentures in the lower 

jaw, while this percentage is lower in the group of 

displaced persons (3.27%).

There are no subjects in both groups that have 

both fixed and partial removable prosthetic dentures 

in the lower jaw.

The comparison of the obtained results with the 

similar relevant results leads to the conclusion that 
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the subjects of our study have a significantly higher 

number of prosthetic works, which is particularly 

evident in the group of displaced persons in the 

section regarding removable prosthetic dentures. 

The results obtained in other studies show that only 

New Zealand has 12% of the population with 

complete dentures [19], which is close to the results 

of our study. On the other hand, Denmark has only 

1.4% of the population with some type of the 

prosthetic work [26], which is the result of the study 

that included the subjects of the same age group. 

The results of the study conducted in the Sarajevo 

Canton in 2003 with the subjects of this age group are 

in line with the results of our study when it comes to 

the subjects' toothlessness. However, a significantly 

higher number of the subjects in our study do not 

have dental prosthesis, which may correlate to the 

education level and financial issues [9].

Conclusion

The oral health of the working population aged 35 

to 44 in Bosnia and Herzegovina is at rather low level. 

The evaluation of the monitored parameters of 

oral health (DMF index, CPI index, prosthetic status) 

established a difference between the oral health of 

displaced and domicile persons. The oral health of 

displaced persons proved to be significantly lower 

when compared to domicile persons. There is a need 

to conduct planning and implementation of 

prevention dental programs as well as the oral health 

education and raising awareness of the importance of 

regular and timely visits to a dentist. Efforts should 

be invested in development and improvement of 

dental services. In some parts of the country, 

especially in rural regions, the population does not 

have access to dental services. Special attention 

should be given to displaced persons as a particularly 

vulnerable category of the population so that they 

would be provided with the appropriate dental 

protection and services. 
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ABSTRACT

The purpose of the study was to evaluate fixed prosthodontics 

therapy by dental bridges according to the opinion of the patient 

using a questionnaire.

Materials and Methods: Sixty-five patients at the Department of 

Prosthodontics with Implantology completed the questionna-

ire consisting of two parts. The first part was composed of 

general information about the subject, and in the second part 

of the questionnaire each participant evaluated the success of 

the therapy in terms of aesthetics, phonation, masticatory 

function, condition of surrounding gingiva and general im-

pression. Those parameters the examinees rated with scores 

from 1 to 5.

Results: Most of the patients were satisfied with their fixed-

prosthodontics constructions, and distribution of the resulting 

variables was asymmetrical to the highest values. Younger 

patients were more satisfied than the older. Men showed a 

greater satisfaction with the general impression and the aes-

thetics than the women (p <0.005). In the assessment of satis-

faction among patients with different levels of education no 

difference was found. The correlation between fixed prosthe-

sis length of wearing and the satisfaction with the aesthetic, 

the significance was borderline, i.e., there was a tendency that 

the 

Patients who had metal-ceramic bridges showed 

greater satisfaction with the condition of the gingiva and fixed 

prosthetic appliance in general in comparison with the 

patients who had resin veneers bridges.

Keywords: Patient satisfaction, dental bridge, a questionnaire.

longer patient wears it the satisfaction with aesthetics 

collapses. 

Conclusion: 
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general information about the subject, and in the second part 
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pression. Those parameters the examinees rated with scores 

from 1 to 5.

Results: Most of the patients were satisfied with their fixed-

prosthodontics constructions, and distribution of the resulting 

variables was asymmetrical to the highest values. Younger 

patients were more satisfied than the older. Men showed a 

greater satisfaction with the general impression and the aes-

thetics than the women (p <0.005). In the assessment of satis-

faction among patients with different levels of education no 

difference was found. The correlation between fixed prosthe-

sis length of wearing and the satisfaction with the aesthetic, 

the significance was borderline, i.e., there was a tendency that 
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Patients who had metal-ceramic bridges showed 

greater satisfaction with the condition of the gingiva and fixed 
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longer patient wears it the satisfaction with aesthetics 
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Age 

Significance

Number of participant 

-0,28

0,02

65

-0,15

0,24

65

-0,10

0,45

65

0,02

0,89

65

-0,12

0,36

65

Satisfaction 
of masticatory 

function

Satisfaction 
of phonation

Satisfaction 
of aesthetic

Satisfaction 
of fixed 

prosthodontics
appliance

Satisfaction 
of condition 
surrounding 

gingiva

Table 1. Significance between people of different ages in the assessment of different parameters 
related to fixed prosthodontics appliance on the base of patient's satisfaction
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Introduction

Loss of teeth as a first indicator of early aging 

causes emotional trauma to many people. Although 

removable prosthesis can achieve remarkably natu-

ral effects, hygienic and good conditions of mainte-

nance, patients are often burdened with a sense of 

disability, early aging and limited functional abilities, 

both in terms of mastication and in terms of reduc-

tion of oral space. The process of adaptation to the 

prosthetic restoration is significantly reduced by 

making dental bridge; it preserves the taste and the 

touch of the food as well as phonation, because the 

prosthetic restorations are largely limited to the area 

of natural teeth [1]. Therefore we can say that in 

addition to aesthetic, functional rehabilitation and 

prophylactic rehabilitation of orofacial system, den-

tal bridge contributes to the psychological adapta-

tion of the patient. Dental bridge is physiologically 

optimal prosthodontics appliance as masticatory 

force is transferred via the remaining teeth in the bo-

ne fundament so that the masticatory effect is almost 

equal as masticatory effect of natural teeth [ ].

The number of the patients who cannot integrate 

with "legeartis" made bridges is very small, because 

fixed prosthodontics constructions with abutment 

teeth and their supporting tissues constitute functio-

nal complex which allows patients performing all of 

the functions without major restrictions.

Persistence of the fixed prosthodontics appliances 

is based on a proper assessment of the load and the 

proper selection and processing of building material, 

and well-planned prosthetic therapy [ ].

After some period it is inevitable that there might 

be changes in both, the organism and the prosthetic 

construction. Caries with possible complications, 

changes in the marginal gingiva, formation of gingi-

vitis and periodontal pockets to extensive bone loss 

are the most common changes that occur on the 

abutment teeth [ ].

The most common changes that occur in the pro-

sthetic appliance and in the same time lead to com-

promising its aesthetics and function are given mar-

ginal sealing, loss of retention, chipping fracture of 

ceramics from metal ceramic bridges, separation, 

cracking or change in color of resin veneer bridges [

]

Analogous with the changes on living tissue and 

prosthetic appliance the patient's satisfaction has 

been changed with the existing prosthetic construc-

1

2

3

4-

7 .

tion. Evaluation of the treatment by the dentist is 

often not in line with the patient's expectations and 

satisfaction including the function, aesthetics and 

psychosocial adaptation. Satisfaction is an important 

element in the evaluation of the treatment itself. In 

the literature there are a number of studies on the 

patient's satisfaction with partial and total remo-

vable dentures while research on patient satisfaction 

success with fixed-prosthodontics therapy is rare [

].

The purpose of the study was to evaluate fixed-

prosthetic therapy by bridges based on the opinion of 

the patient and also to determine the influence of 

gender, age, education level, length of wearing and 

the types of materials with the satisfaction of the 

patient with fixed prosthodontics therapy.

Patients and methods

The study included total of 65 patients examined 

at the Department of Prosthodontics with Dental 

Implantology at the Faculty of Dentistry in Sarajevo. 

We examined 20 male and 45 female patients. The 

examinees aged from 23 to 67 years. Each subject 

filled out a questionnaire created for the purpose of 

research consisted of two parts. The first part consis-

ted of general information about the subject: age, sex, 

education, sequence number and length carrying 

fixed prosthetics, the presence of bad habits, chronic 

diseases, medication and regularity and method of 

oral hygiene.

In the second part of the questionnaire, each exa-

minee assessed the performance of fixed prostho-

dontics appliance therapy with a different point of 

view: a general score, aesthetics score, phonation 

score and the score regarding condition of surroun-

ding gingiva of the dental bridge. 

The examinees scored those parameters from 1 to 

5 where: 

1 - deficient; 

2 - sufficient; 

3 - good; 

4 - very good;

 5 - excellent. 

Prosthodontics specialists determined the mate-

rial of which the bridge was made. Out of the total 65 

patients, 53 were with metal-ceramic bridges and 12 

8-

13

patients with resin veneer bridges. The obtained data 

used the Statistical Package SPSS 15.0 (Statistical 

Package for Social Science). Descriptive statistics, 

Skewness test distri-bution normality, Spearman's 

correlation coefficient and Mann-Whitney U test for 

the significance of differences between variables 

were performed.

Results and discussion

Normality of distribution for all variables was 

tested by the Skewness-test, where it is proven that 

the resulting distribution is asymmetric to the 

highest values (examinees evaluated tested values 

with the highest scores) which indicates that the 

majority of patients were satisfied with their fixed 

prosthodontics appliance. The results correspond to 

the results of the Stipetić and authors who tested the 

satisfaction of fixed prosthetic appliance at the 

Faculty of Dentistry in Zagreb [ .

Studies investigating patient's satisfaction with 

fixed prosthodontics appliance, whether abutments 

were natural teeth or dental implants, were valued 

with very high scores of patient's satisfaction [

.

The relationship between people of different ages 

and satisfaction with fixed-prosthetic appliance, sa-

tisfaction with the aesthetics, phonation, masticatory 

function and satisfaction with the condition of the 

gingiva is tested with the Spearman's rank corre-

lation coefficient. Statistically significant difference 

in the level of significance (p < 0, 05) in the assess-

ment of the pleasures with fixed prosthodontics 

appliance was found at patients of different ages and 

shown in Table 1. Younger patients were more 

satisfied than older ones (p<0, 05).

14]

15-

20]

In research of Vallitudo and authors, the appea-
rance of teeth was more important to the examinees 
of younger age [  so we can say that in our research 
more satisfaction with fixed prosthetic appliance in 
younger subjects derives from their greater need for 
the replacement of deteriorated aesthetics incurred 
by the tooth loss, as well as other functions of the 
stomatognathic system. On the other hand, the 
viewer's perception and a visual experience could be 
seen as pleasant and beautiful in one individual and 
culture, while it could be seen nasty in another [ . 
Thus, it is not surprising that our results contradict 
the results of Stipetić and authors according to whom 
there was no statistically significant differences [  
between the patients of different age.

Significant difference between the assessment of 
the patient's satisfaction with fixed-prosthetic 
appliance, aesthetic satisfaction, phonation, masti-
catory function and satisfaction with the condition of 
the marginal gingiva between men and women was 
tested by Mann-Whitney U test and shown in Table2. 
Statistically significant difference in the level of signi-
ficance (p<0.05) in the assessment of the pleasures 
with fixed prosthodontics appliance between males 
and females was demonstrated with the general sa-
tisfaction of prosthetic appliance (Z = 2.045, p<0.05) 
and rating of aesthetics (Z = 2.129, p<0.05). Men 
showed greater satisfaction with these variables than 
women. Significant difference for other variables 
between males and females was not found.

Nowadays, more attention is paid to the aesthetic 
appearance of the individuals. Color, shape, size and 
position of the teeth including displaying of their 
harmony with the other orofacial structures, and 
even patient characteristics affect the overall appea-
rance of the individual. These factors are affected by 
individual preferences, cultural factors and sociode-
mographic factors and are changing over time [ .

21]

22]

23]

22]
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Age 

Significance

Number of participant 

-0,28

0,02

65

-0,15

0,24

65

-0,10

0,45

65

0,02

0,89

65

-0,12

0,36

65

Satisfaction 
of masticatory 

function

Satisfaction 
of phonation

Satisfaction 
of aesthetic

Satisfaction 
of fixed 

prosthodontics
appliance

Satisfaction 
of condition 
surrounding 

gingiva

Table 1. Significance between people of different ages in the assessment of different parameters 
related to fixed prosthodontics appliance on the base of patient's satisfaction
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Introduction

Loss of teeth as a first indicator of early aging 

causes emotional trauma to many people. Although 

removable prosthesis can achieve remarkably natu-

ral effects, hygienic and good conditions of mainte-

nance, patients are often burdened with a sense of 

disability, early aging and limited functional abilities, 

both in terms of mastication and in terms of reduc-

tion of oral space. The process of adaptation to the 

prosthetic restoration is significantly reduced by 

making dental bridge; it preserves the taste and the 

touch of the food as well as phonation, because the 

prosthetic restorations are largely limited to the area 

of natural teeth [1]. Therefore we can say that in 

addition to aesthetic, functional rehabilitation and 

prophylactic rehabilitation of orofacial system, den-

tal bridge contributes to the psychological adapta-

tion of the patient. Dental bridge is physiologically 

optimal prosthodontics appliance as masticatory 

force is transferred via the remaining teeth in the bo-

ne fundament so that the masticatory effect is almost 

equal as masticatory effect of natural teeth [ ].

The number of the patients who cannot integrate 

with "legeartis" made bridges is very small, because 

fixed prosthodontics constructions with abutment 

teeth and their supporting tissues constitute functio-

nal complex which allows patients performing all of 

the functions without major restrictions.

Persistence of the fixed prosthodontics appliances 

is based on a proper assessment of the load and the 

proper selection and processing of building material, 

and well-planned prosthetic therapy [ ].

After some period it is inevitable that there might 

be changes in both, the organism and the prosthetic 

construction. Caries with possible complications, 

changes in the marginal gingiva, formation of gingi-

vitis and periodontal pockets to extensive bone loss 

are the most common changes that occur on the 

abutment teeth [ ].

The most common changes that occur in the pro-

sthetic appliance and in the same time lead to com-

promising its aesthetics and function are given mar-

ginal sealing, loss of retention, chipping fracture of 

ceramics from metal ceramic bridges, separation, 

cracking or change in color of resin veneer bridges [

]

Analogous with the changes on living tissue and 

prosthetic appliance the patient's satisfaction has 

been changed with the existing prosthetic construc-

1

2

3

4-

7 .

tion. Evaluation of the treatment by the dentist is 

often not in line with the patient's expectations and 

satisfaction including the function, aesthetics and 

psychosocial adaptation. Satisfaction is an important 

element in the evaluation of the treatment itself. In 

the literature there are a number of studies on the 

patient's satisfaction with partial and total remo-

vable dentures while research on patient satisfaction 

success with fixed-prosthodontics therapy is rare [

].

The purpose of the study was to evaluate fixed-

prosthetic therapy by bridges based on the opinion of 

the patient and also to determine the influence of 

gender, age, education level, length of wearing and 

the types of materials with the satisfaction of the 

patient with fixed prosthodontics therapy.

Patients and methods

The study included total of 65 patients examined 

at the Department of Prosthodontics with Dental 

Implantology at the Faculty of Dentistry in Sarajevo. 

We examined 20 male and 45 female patients. The 

examinees aged from 23 to 67 years. Each subject 

filled out a questionnaire created for the purpose of 

research consisted of two parts. The first part consis-

ted of general information about the subject: age, sex, 

education, sequence number and length carrying 

fixed prosthetics, the presence of bad habits, chronic 

diseases, medication and regularity and method of 

oral hygiene.

In the second part of the questionnaire, each exa-

minee assessed the performance of fixed prostho-

dontics appliance therapy with a different point of 

view: a general score, aesthetics score, phonation 

score and the score regarding condition of surroun-

ding gingiva of the dental bridge. 

The examinees scored those parameters from 1 to 

5 where: 

1 - deficient; 

2 - sufficient; 

3 - good; 

4 - very good;

 5 - excellent. 

Prosthodontics specialists determined the mate-

rial of which the bridge was made. Out of the total 65 

patients, 53 were with metal-ceramic bridges and 12 

8-

13

patients with resin veneer bridges. The obtained data 

used the Statistical Package SPSS 15.0 (Statistical 

Package for Social Science). Descriptive statistics, 

Skewness test distri-bution normality, Spearman's 

correlation coefficient and Mann-Whitney U test for 

the significance of differences between variables 

were performed.

Results and discussion

Normality of distribution for all variables was 

tested by the Skewness-test, where it is proven that 

the resulting distribution is asymmetric to the 

highest values (examinees evaluated tested values 

with the highest scores) which indicates that the 

majority of patients were satisfied with their fixed 

prosthodontics appliance. The results correspond to 

the results of the Stipetić and authors who tested the 

satisfaction of fixed prosthetic appliance at the 

Faculty of Dentistry in Zagreb [ .

Studies investigating patient's satisfaction with 

fixed prosthodontics appliance, whether abutments 

were natural teeth or dental implants, were valued 

with very high scores of patient's satisfaction [

.

The relationship between people of different ages 

and satisfaction with fixed-prosthetic appliance, sa-

tisfaction with the aesthetics, phonation, masticatory 

function and satisfaction with the condition of the 

gingiva is tested with the Spearman's rank corre-

lation coefficient. Statistically significant difference 

in the level of significance (p < 0, 05) in the assess-

ment of the pleasures with fixed prosthodontics 

appliance was found at patients of different ages and 

shown in Table 1. Younger patients were more 

satisfied than older ones (p<0, 05).

14]

15-

20]

In research of Vallitudo and authors, the appea-
rance of teeth was more important to the examinees 
of younger age [  so we can say that in our research 
more satisfaction with fixed prosthetic appliance in 
younger subjects derives from their greater need for 
the replacement of deteriorated aesthetics incurred 
by the tooth loss, as well as other functions of the 
stomatognathic system. On the other hand, the 
viewer's perception and a visual experience could be 
seen as pleasant and beautiful in one individual and 
culture, while it could be seen nasty in another [ . 
Thus, it is not surprising that our results contradict 
the results of Stipetić and authors according to whom 
there was no statistically significant differences [  
between the patients of different age.

Significant difference between the assessment of 
the patient's satisfaction with fixed-prosthetic 
appliance, aesthetic satisfaction, phonation, masti-
catory function and satisfaction with the condition of 
the marginal gingiva between men and women was 
tested by Mann-Whitney U test and shown in Table2. 
Statistically significant difference in the level of signi-
ficance (p<0.05) in the assessment of the pleasures 
with fixed prosthodontics appliance between males 
and females was demonstrated with the general sa-
tisfaction of prosthetic appliance (Z = 2.045, p<0.05) 
and rating of aesthetics (Z = 2.129, p<0.05). Men 
showed greater satisfaction with these variables than 
women. Significant difference for other variables 
between males and females was not found.

Nowadays, more attention is paid to the aesthetic 
appearance of the individuals. Color, shape, size and 
position of the teeth including displaying of their 
harmony with the other orofacial structures, and 
even patient characteristics affect the overall appea-
rance of the individual. These factors are affected by 
individual preferences, cultural factors and sociode-
mographic factors and are changing over time [ .

21]

22]

23]

22]
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Mann-Whitney U

Wilcoxon W

Z

Asymp. Sig. (2-tailed)

325,5

1360,5

-2,045

0,041

315

1350

-2,129

0,033

422

1457

-0,53

0,596

444,5

1479,5

-0,097

0,923

358,5

1393,5

-1,39

0,165

Satisfaction 
of masticatory 

function

Satisfaction 
of phonation

Satisfaction 
of aesthetic

Satisfaction 
of fixed 

prosthodontics
appliance

Satisfaction 
of condition 
surrounding 

gingiva

Table 2. Significance between males and females in the assessment of different parameters 
related to fixed prosthodontics appliance on the base of patient's satisfaction

Length of wearing appliance

Significance

Number of participant

-0,10

0,41

65

-0,24

0,05

65

0,04

0,78

65

0,00

1,00

65

-0,21

0,09

65

Satisfaction 
of masticatory 

function

Satisfaction 
of phonation

Satisfaction 
of aesthetic

Satisfaction 
of fixed 

prosthodontics
appliance

Satisfaction 
of condition 
surrounding 

gingiva

Table 3. Significance between lengths of wearing fixed prosthodontics appliance in the assessment of different parameters 
related to fixed prosthodontics appliance on the base of patient's satisfaction

Mann-Whitney U

Wilcoxon W

Z

Asymp. Sig. (2-tailed)

214,5

292,5

-2,02

0,043

220,0

298,0

-1,84

0,066

243,0

321,0

-1,69

0,091

266,5

344,5

-1,08

0,281

188,5

266,5

-2,34

0,019

Satisfaction 
of masticatory 

function

Satisfaction 
of phonation

Satisfaction 
of aesthetic

Satisfaction 
of fixed 

prosthodontics
appliance

Satisfaction 
of condition 
surrounding 

gingiva

Table 4. Significance between the patients with bridges made from two different materials in the assessment 
of different parameters related to fixed prosthodontics appliance on the base of patient's satisfaction
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Females are reported to be more sensitive than 

males regarding the appearance of teeth, and they are 

more critical in judging their dental appearance [ , 

so it is not surprising that women were less satisfied 

with the aesthetic appearance of fixed prosthesis. 

Furthermore, woman evaluated their dental appea-

rance using different esthetic parameters. [  

These results correspond with the results of previous 

studies where women have more strictly scored the 

aesthetics orofacial complex than men [ .

Significant difference between the assessment of 

the patient's satisfaction with fixed-prosthetic appli-

ance, aesthetics satisfaction, phonation, masticatory 

function and satisfaction with condition of the 

gingiva among patients with different educational 

level was tested by Mann-Whitney U test. Significant 

difference in the assessment of the pleasures with 

fixed prosthodontics appliance between patients 

with different levels of education could not be found. 

The results correspond to the results of Akkarslan 

and authors where educational level did not lead to 

changes in dissatisfaction and in general appearance 

but led to the change in satisfaction with tooth color 

in their study.

24]

25].

15, 26]

The relationship between length of wearing fixed 

prosthodontics appliance and satisfaction with fixed-

prosthetic appliance, satisfaction with the aesthetics, 

phonation, masticatory function and satisfaction 

with the condition of the gingiva is tested with the 

Spearman's rank correlation coefficient and shown 

in Table 3. 

The correlation between the length of the wearing 

fixed prosthesis and aesthetic satisfaction was of the 

border line significance, but we can say that there is a 

tendency showing that the length of wearing declines 

the satisfaction with aesthetics. It is inevitable that 

over time there is a change specifically on the abut-

ment teeth such as secondary caries, which can lead 

to a loss of vitality of the abutment teeth and tooth 

fracture. The most common changes that occur in the 

periodontal tissues (gingival recession, gingivitis, 

periodontal pockets, and alveolar bone resorption 

with consequent extension of the clinical crown of 

the tooth) in addition to health problems signifi-

cantly impair the aesthetics of fixed prosthetic appli-

ance and can be increased by the length of wearing 

prosthodontics appliance [ .27, 28]

Changes on the prosthetic construction such as 

chipping of the veneer ceramic, discoloration, and 

cracked or detached resin veneer, loss of retention 

and de-cementation of crown may occur during the 

first years of wearing prosthodontics appliance [ . 

Chipping of the veneer ceramic was the most 

frequently seen event that led to short-term (less 

than 3 years) failure and complications [ . Over 

time, changes in the abutment teeth as the prosthetic 

construction require the replacement of existing 

fixed-prosthetic appliance with the new one, which is 

necessary to be explained to the patient. Patients 

often assume that the permanent crown or fixed 

prosthesis is permanent. They expect that nothing is 

to be done to maintain this condition. It is duty of the 

dentist to inform their patients that future care is 

necessary to maintain the restoration and the 

remaining teeth [ .

Significant difference between the assessment of 

the patient's satisfaction of fixed prosthodontics 

appliance, aesthetics satisfaction, phonation, masti-

catory function and satisfaction with the condition of 

the surrounding gingiva between patients with 

bridges made from two different materials was 

tested by Mann-Whitney U test and shown in Table 4.

Statistically significant difference (p<0.05) in the 

assessment of the pleasure of fixed prosthodontics 

appliance between patients with bridges made from 

two different materials demonstrated general satis-

faction of fixed prosthodontics appliance (p<0.05) 

and satisfaction with condition of the surrounding 

gingiva (p<0.05). Metal ceramic restorations show 

more advantages over resin veneer (metal polymer) 

such as better biocompatibility, less plaque adhesi-

veness, better reproduction, color stability and trans-

lucency. The possibility of complete reproduction of 

29]

4]

15, 30]

the shape, surface structure and of color provides 

good aesthetic results unchangeable for a longer pe-

riod in relation to the resin veneer restoration as it 

resulted with better general satisfaction in our 

research [ .

On the other hand, polymer materials have a poor 

ability of polishing and porosity and low abrasion 

resistance which will result in surface roughness 

which promotes the precipitation of microbial pla-

que with subsequent inflammation of the surroun-

ding tissue [ .

Creating optimal hygienic conditions is also dete-

riorated by bacterial contamination marginal gap at 

the coupling surfaces of metals and polymers due to 

lack of chemical bonds. The micro-crack, which 

comes from polymer veneer and metal, is inhabited 

by the microorganisms that determine discoloration 

of the polymer veneer and after a short period may be 

aesthetically discredited. The appearance of micro-

cracks is a big problem in the technique of polymer 

veneers, because it essentially shortens the life of a 

prosthetic appliance, because cracking or falling off 

the facets compromises the aesthetics and function 

[ .

Patients who had metal-ceramic bridges assessed 

the condition of the gingiva better than patients who 

had resin veneers bridges. This is not surprising fact 

since the previous studies showed that dental por-

celain is less susceptible to accumulation of bacterial 

plaque in comparison to resin and even to hard tooth 

structures [ .

The majority of periodontologists agree that the 

primary etiological factor of periodontal disease is 

dental plaque. Adherence of the plaque varies de-

pending on the physicochemical properties, surface 

roughness, surface integrity of the dental materials, 

31-34]

7, 35]

7, 36, 37]

38-40]
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Mann-Whitney U

Wilcoxon W

Z

Asymp. Sig. (2-tailed)
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-0,10
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-1,84

0,066

243,0

321,0
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-1,08
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Table 4. Significance between the patients with bridges made from two different materials in the assessment 
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Females are reported to be more sensitive than 

males regarding the appearance of teeth, and they are 

more critical in judging their dental appearance [ , 

so it is not surprising that women were less satisfied 

with the aesthetic appearance of fixed prosthesis. 

Furthermore, woman evaluated their dental appea-

rance using different esthetic parameters. [  

These results correspond with the results of previous 

studies where women have more strictly scored the 

aesthetics orofacial complex than men [ .

Significant difference between the assessment of 

the patient's satisfaction with fixed-prosthetic appli-

ance, aesthetics satisfaction, phonation, masticatory 

function and satisfaction with condition of the 

gingiva among patients with different educational 

level was tested by Mann-Whitney U test. Significant 

difference in the assessment of the pleasures with 

fixed prosthodontics appliance between patients 

with different levels of education could not be found. 

The results correspond to the results of Akkarslan 

and authors where educational level did not lead to 

changes in dissatisfaction and in general appearance 

but led to the change in satisfaction with tooth color 

in their study.

24]

25].

15, 26]

The relationship between length of wearing fixed 

prosthodontics appliance and satisfaction with fixed-

prosthetic appliance, satisfaction with the aesthetics, 

phonation, masticatory function and satisfaction 

with the condition of the gingiva is tested with the 

Spearman's rank correlation coefficient and shown 

in Table 3. 

The correlation between the length of the wearing 

fixed prosthesis and aesthetic satisfaction was of the 

border line significance, but we can say that there is a 

tendency showing that the length of wearing declines 

the satisfaction with aesthetics. It is inevitable that 

over time there is a change specifically on the abut-

ment teeth such as secondary caries, which can lead 

to a loss of vitality of the abutment teeth and tooth 

fracture. The most common changes that occur in the 

periodontal tissues (gingival recession, gingivitis, 

periodontal pockets, and alveolar bone resorption 

with consequent extension of the clinical crown of 

the tooth) in addition to health problems signifi-

cantly impair the aesthetics of fixed prosthetic appli-

ance and can be increased by the length of wearing 

prosthodontics appliance [ .27, 28]

Changes on the prosthetic construction such as 

chipping of the veneer ceramic, discoloration, and 

cracked or detached resin veneer, loss of retention 

and de-cementation of crown may occur during the 

first years of wearing prosthodontics appliance [ . 

Chipping of the veneer ceramic was the most 

frequently seen event that led to short-term (less 

than 3 years) failure and complications [ . Over 

time, changes in the abutment teeth as the prosthetic 

construction require the replacement of existing 

fixed-prosthetic appliance with the new one, which is 

necessary to be explained to the patient. Patients 

often assume that the permanent crown or fixed 

prosthesis is permanent. They expect that nothing is 

to be done to maintain this condition. It is duty of the 

dentist to inform their patients that future care is 

necessary to maintain the restoration and the 

remaining teeth [ .

Significant difference between the assessment of 

the patient's satisfaction of fixed prosthodontics 

appliance, aesthetics satisfaction, phonation, masti-

catory function and satisfaction with the condition of 

the surrounding gingiva between patients with 

bridges made from two different materials was 

tested by Mann-Whitney U test and shown in Table 4.

Statistically significant difference (p<0.05) in the 

assessment of the pleasure of fixed prosthodontics 

appliance between patients with bridges made from 

two different materials demonstrated general satis-

faction of fixed prosthodontics appliance (p<0.05) 

and satisfaction with condition of the surrounding 

gingiva (p<0.05). Metal ceramic restorations show 

more advantages over resin veneer (metal polymer) 

such as better biocompatibility, less plaque adhesi-

veness, better reproduction, color stability and trans-

lucency. The possibility of complete reproduction of 

29]

4]

15, 30]

the shape, surface structure and of color provides 

good aesthetic results unchangeable for a longer pe-

riod in relation to the resin veneer restoration as it 

resulted with better general satisfaction in our 

research [ .

On the other hand, polymer materials have a poor 

ability of polishing and porosity and low abrasion 

resistance which will result in surface roughness 

which promotes the precipitation of microbial pla-

que with subsequent inflammation of the surroun-

ding tissue [ .

Creating optimal hygienic conditions is also dete-

riorated by bacterial contamination marginal gap at 

the coupling surfaces of metals and polymers due to 

lack of chemical bonds. The micro-crack, which 

comes from polymer veneer and metal, is inhabited 

by the microorganisms that determine discoloration 

of the polymer veneer and after a short period may be 

aesthetically discredited. The appearance of micro-

cracks is a big problem in the technique of polymer 

veneers, because it essentially shortens the life of a 

prosthetic appliance, because cracking or falling off 

the facets compromises the aesthetics and function 

[ .

Patients who had metal-ceramic bridges assessed 

the condition of the gingiva better than patients who 

had resin veneers bridges. This is not surprising fact 

since the previous studies showed that dental por-

celain is less susceptible to accumulation of bacterial 

plaque in comparison to resin and even to hard tooth 

structures [ .

The majority of periodontologists agree that the 

primary etiological factor of periodontal disease is 

dental plaque. Adherence of the plaque varies de-

pending on the physicochemical properties, surface 

roughness, surface integrity of the dental materials, 

31-34]

7, 35]

7, 36, 37]

38-40]
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as well as finishing and polishing procedures which 

may result in differences in the surface roughness of 

dental materials, thus possibly affecting the for-

mation and adhesion of bacterial plaques [ .

Conclusion

Results of this research showed that the treatment 

of dental bridge meets the patient's needs in case of 

partial loss of teeth. Most of the patients were very 

satisfied with aesthetic and functional aspects of the 

existing fixed prostheses. Data on patient satisfaction 

is an important source of information that can guide 

dentists to provide prosthodontics treatment that 

will fulfill patient's expectations.

Identifying the perception of the patient and his 

satisfaction with the existing aesthetics and function 

and desired treatment for the improvement of these 

parameters can be a guide for future strategy in 

planning and preparation of a prosthetic appliance.
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as well as finishing and polishing procedures which 

may result in differences in the surface roughness of 

dental materials, thus possibly affecting the for-

mation and adhesion of bacterial plaques [ .

Conclusion

Results of this research showed that the treatment 

of dental bridge meets the patient's needs in case of 

partial loss of teeth. Most of the patients were very 

satisfied with aesthetic and functional aspects of the 

existing fixed prostheses. Data on patient satisfaction 

is an important source of information that can guide 

dentists to provide prosthodontics treatment that 

will fulfill patient's expectations.

Identifying the perception of the patient and his 

satisfaction with the existing aesthetics and function 

and desired treatment for the improvement of these 

parameters can be a guide for future strategy in 

planning and preparation of a prosthetic appliance.
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ABSTRACT

Objective: The objective of this research was to examine the corre-
lation between the maximum mouth opening range, diagnostic 
index for the maximum mouth opening assessment and height of 
subjects. 

Subjects and methods: The sample included 60 healthy subjects 
(students) of either gender in the 20-26 age range. The maximum 
mouth opening range without vertical overbite, the width of 
three fingers (the index, middle and ring fingers) and four fingers 
(with the additional little finger) up to the first distal inter-
phalangeal folds of the right and left hand that the subjects could 
position vertically between the incisors were measured using a 
digital caliper precision of 0.001 mm. The body height of all 
subjects was also recorded. 

Results: The mean value of the maximum mouth opening in all 
subjects was 52.32 ±5.65 mm. There is a positive correlation 
between the maximum mouth opening and the width of three 
fingers of the right hand (r = 0.31) and the left hand (r = 0.33). 
Also, there is a strong correlation between the maximum mouth 
opening and the width of four fingers of the right hand (r = 0.78) 
and the left hand (r = 0.76). There is also a correlation between 
the subjects' height and the maximum mouth opening (r = 0.36). 

Conclusion: There is a correlation between the maximum mouth 
opening, the width of three and four fingers of the right and left 
hand and the subjects' height. Therefore, the diagnostic index as a 
simple method in clinical practice can be used for the normal 
maximum mouth opening assessment, which facilitates the 
clinical diagnosis of limited mouth opening in temporomandi-
bular disorders. 

Key words: normal maximum mouth opening, mandibular 
movements, temporomandibular disorders.
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Introduction

Maximum mouth opening (MMO) is an indicator 

of the function of temporomandibular joint and 

masticatory system [1, 2]. The previous studies have 

shown that the MMO values are determined by 

numerous factors (age, gender, height, weight, race) 

and they are specific for a particular population [3, 4, 
 5]. Values of the normal MMO show great individual 

variations in the 32-77 mm range in adults thus 

making the assessment and diagnostic of limited ma-

ximum mouth opening more difficult. On the average, 

men have greater MMO values by 5mm in relation to 

women due to different anthropometric characte-

ristics. The MMO values in men are in the 40-77mm 

range with the most frequent values in the 50-60 mm 

range, while in women it is in the 32-75 mm range 

with the most frequent values in the 45-55mm range 

[3, 6, 7]. Some authors claim that the MMO value is 

limited if the interincisal distance is less than 40 mm , 

while others claim that the MMO is limited if the in-

terincisal distance is less than 35 mm in men and less 
 

than 30 mm in women, respectively [4,8]. Limited 

mouth opening is an important diagnostic parameter 

in numerous pathological clinical conditions, but it is 

most frequent in patients with temporomandibular 

disorder (TMD). Therefore, in order to diagnose the 

limited mouth opening it is important to know the 

normal MMO values for a particular population [9]. 

For the assessment of the normal maximum mouth 

opening it is recommended to use the width, respec-

tively, the ability of vertical positioning of three fin-

gers (the index, middle and ring finger) or four fin-

gers (with the additional little finger) of the hand 

between the upper and lower central incisors at the 

maximum mouth opening. The aim of the MMO 

assessment by using this index, which is proportional 

to body size, is to find a simple method for the normal 
 

MMO assessment in everyday practice [10].

The objective of this research was to examine the 

correlation between the maximum mouth opening 

range, the diagnostic index for the maximum mouth 

opening assessment and height of subjects.

Subjects and methods

The research was carried out in the Department of 

Prosthodontics, Faculty of Dentistry at Sarajevo Uni-

versity. The sample included 60 healthy subjects 

(students) of either gender in the 20-26 age range. 

The subjects were previously informed about the 

research and they gave their consent in a written 

form. The subjects were included according to the 

following criteria: their upper and lower anterior 

teeth were preserved; their maxillomandibular rela-

tionships were preserved; they had no TMD history; 

they had no head trauma or tooth abrasion. The 

subjects who had or were in the process of an ortho-

dontic treatment or those subjects who had ortho-

gnatic surgical operations, extensive restoration 

treatments, especially in the area of anterior teeth, or 

the subjects with a different vertical position of 

incisal edges of central incisors, and also those with 

in the frontal region 

were excluded. The case history was taken for all 

subjects as well as a detailed intraoral and extraoral 

clinical examination. The measurements were taken 

with a subject sitting in the upright position in a 

dental chair so that the Frankfurt plane was parallel 

with the floor. The subject was given instructions to 

open the mouth maximally three times while the 

greatest distance between the incisal edges of the 

central incisors was taken as a reference value. The 

MMO range was measured as a distance between the 

incisal edges of the upper and lower central incisors 

without vertical overbite by using the digital caliper 

with 0.001 mm precision. 

At the maximum mouth opening the subject 

attempted to vertically positioning of the three and 

four fingers of the right and left hand up to the first 

distal interphalangeal folds between the upper and 

lower central incisors. It was recorded. The measure-

ments of the width of three fingers (the index, middle 

and the ring fingers) and four fingers (with the addi-

tional little finger) respectively, up to the first distal 

interphalangeal folds of the right and left hand were 

taken by using the same digital caliper. The height of 

all subjects was also recorded. 

Statistical data evaluation 

Statistical data evaluation was done in the SPSS 

Statistics program, version 21. In data analysis de-

scriptive statistical methods (mean values, standard 

deviation and standard error, minimum and maxi-

mum values) were applied. For the assessment of 

significant differences in MMO values between men 

fixed prosthodontic appliances 
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normal MMO values for a particular population [9]. 

For the assessment of the normal maximum mouth 

opening it is recommended to use the width, respec-

tively, the ability of vertical positioning of three fin-

gers (the index, middle and ring finger) or four fin-

gers (with the additional little finger) of the hand 

between the upper and lower central incisors at the 

maximum mouth opening. The aim of the MMO 

assessment by using this index, which is proportional 

to body size, is to find a simple method for the normal 
 

MMO assessment in everyday practice [10].

The objective of this research was to examine the 

correlation between the maximum mouth opening 

range, the diagnostic index for the maximum mouth 

opening assessment and height of subjects.

Subjects and methods

The research was carried out in the Department of 

Prosthodontics, Faculty of Dentistry at Sarajevo Uni-

versity. The sample included 60 healthy subjects 

(students) of either gender in the 20-26 age range. 

The subjects were previously informed about the 

research and they gave their consent in a written 

form. The subjects were included according to the 

following criteria: their upper and lower anterior 

teeth were preserved; their maxillomandibular rela-

tionships were preserved; they had no TMD history; 

they had no head trauma or tooth abrasion. The 

subjects who had or were in the process of an ortho-

dontic treatment or those subjects who had ortho-

gnatic surgical operations, extensive restoration 

treatments, especially in the area of anterior teeth, or 

the subjects with a different vertical position of 

incisal edges of central incisors, and also those with 

in the frontal region 

were excluded. The case history was taken for all 

subjects as well as a detailed intraoral and extraoral 

clinical examination. The measurements were taken 

with a subject sitting in the upright position in a 

dental chair so that the Frankfurt plane was parallel 

with the floor. The subject was given instructions to 

open the mouth maximally three times while the 

greatest distance between the incisal edges of the 

central incisors was taken as a reference value. The 

MMO range was measured as a distance between the 

incisal edges of the upper and lower central incisors 

without vertical overbite by using the digital caliper 

with 0.001 mm precision. 

At the maximum mouth opening the subject 

attempted to vertically positioning of the three and 

four fingers of the right and left hand up to the first 

distal interphalangeal folds between the upper and 

lower central incisors. It was recorded. The measure-

ments of the width of three fingers (the index, middle 

and the ring fingers) and four fingers (with the addi-

tional little finger) respectively, up to the first distal 

interphalangeal folds of the right and left hand were 

taken by using the same digital caliper. The height of 

all subjects was also recorded. 

Statistical data evaluation 

Statistical data evaluation was done in the SPSS 

Statistics program, version 21. In data analysis de-

scriptive statistical methods (mean values, standard 

deviation and standard error, minimum and maxi-

mum values) were applied. For the assessment of 

significant differences in MMO values between men 

fixed prosthodontic appliances 
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and women and among four measurements t-test of 

dependent samples was used. The correlation 

between the MMO and the width of three and four 

fingers of the right and left hand, and also the corre-

lation between the MMO and the subjects' height was 

tested by applying Pearson's linear correlation. The 

significant level was p < 0.05.

Results 

Out of the total number of subjects (60) in the 20-

26 age range, on average 23, 6 ± 1, 66 years old, 29 

subjects were males while 31 subjects were females. 

The mean MMO value in males was 54.78 ± 6.25 mm 

with a greater standard deviation, in females 50.01 ± 

3.87 mm, while in all subjects 52.32 ± 5.65 mm. The 

difference in mean MMO values between males and 

females was significant (p<0.01) (Table 1). The mean 

values of the width of three and four fingers of the 

right and left hand are presented in the Table 2. All 

subjects could position three fingers of the right and 

left hand vertically between the upper and lower 

incisors at the maximum mouth opening. The mean 

MMO value in all subjects was significantly greater 

than the values of the width of three fingers of the 

right hand (48.74 ± 3.79 mm) and the left hand (47.74 

± 3.73 mm) (p<0.000). Out of the total of 60 subjects 

only 35 subjects could position four fingers of the 

right and left hand between the upper and lower inci-

sors at the maximum mouth opening. The mean value 

of MMO in all subjects was less (52.31± 5.65 mm) 

than the mean MMO values in subjects who could 

position vertically four fingers of the hand between 

the upper and lower incisors (55.21± 4.98 mm). The 

mean MMO value in 35 subjects who could position 

the four fingers of the right and left hand between 

incisors was significantly smaller in relation to the 

width of four fingers of the right hand (62.22 ± 4.50 

mm) and the left hand (61.58 ± 4.48 mm) (p<0.000). 

The great standard deviation indicates to a great 

inter-individual variation in the maximum mouth 

Mean±SD
Minimum
Maximum

Mean±SD
Minimum
Maximum

Mean±SD
Minimum
Maximum

51.67±2.37 
45.54
56.59

46.02±2.66
39.95
51.06

48.75±3.79 
39.95
56.59

50.55±2.54
43.14
54.83

45.13±2.58
39.92
51.77

47.75±3.73
39.92
54.83

65.55±3.89
58.24
72.31

59.42±2.76
52.37
62.14

62.22±4.51
52.37
72.31

64.87±3.99
58.28
71.59

58.82±2.66
52.79
63.81

61.59±4.49
52.79
71.59

29

29 54.78

50.01

52.32

6.25

3.87

5.65

43.12

40.22

40.22

68.20

55.97

68.20

1.159

0.695

0.072

0.01

16

31

31

19

60

60

35

The width of three and four fingers of the hand (mm)

Table 2. Descriptive statistical values of width of three and four fingers of the right and left hand

Table 1. Mean values of maximum mouth opening and gender differences

Three fingers right Four fingers rightNumber

Number Mean Standard
Deviation Minimum Maximum

Std. Error p
Maximum mouth opening (mm)

NumberThree fingers left Four fingers left

Male

Male

Female

Female

Gender

Total

Total

opening range and the width of four fin-

gers of the right and left hand (Table 3).

Correlation between MMO and the 

width of the three fingers of the right 

hand (p<0.05) and left hand (p<0.01) 

was significant, but the low correlation 

coefficient indicates to a weak correla-

tion between MMO and the width of the 

three fingers of the right (r = 0.31) and 

the left hand (r = 0.33) (Table 4). Corre-

lation between MMO and the width of 

four fingers of the right and left hand was 

significant (p<0.01), while the correla-

tion coefficient indicates a strong cor-

relation between MMO and the width of 

four fingers of the right (r = 0.78) and the 

left hand (r = 0.76) (Table 5). The mean 

value of height in all subjects was 174, 14 

cm. The correlation between MMO and 

the height of subjects was significant, but 

the correlation coefficient indicates a 

weak correlation (r=0.36; p<0.01) which 

was shown in Table 6.

Discussion

Numerous pathological conditions, 

temporomandibular disorders (TMD), 

traumas, oral malign diseases, odonto-

genic infections, congenital and develop-

ment anomalies are characterized by a 

limited mouth opening. Therefore, for a 

correct diagnosis and the implemen-

52.3155

48.7475

52.3155

47.7495

55.2191

62.2226

55.2191

61.5886

60

60

60

60

35

35

35

35

5.65188

3.79050

5.65188

3.73333

4.98203

4.50563

4.98203

4.48622

0.72965

0.48935

0.72965

0.48197

0.84212

0.76159

0.84212

0.75831

4.811

6.281

-13.144

-11.599

59

59

34

34

0.000

0.000

0.000

0.000

Table 3. Comparison of mean values of maximum mouth opening measurements and width of three and four fingers of right and left hand

Mean t df Sig.Number Standard
Deviation

Standard
Error Mean

MMO

Width of 3fingers of right hand

MMO

Width of 3 fingers of left hand

MMO

Width of 4 fingers of right hand

MMO

Width of 4 fingers of left hand

Pair 1

Pair 2

Pair 3

Pair 4

Pearson Correlation
Sig. (2-tailed)
Number

1

60

0.311*
0.016

60

0.336*
0.009

60

0.311*
0.016

60

1

60

1

60

0.336**
0.009

60

0.947**
0.000

60

0.947**
0.000

60

Pearson Correlation
Sig. (2-tailed)
Number

Pearson Correlation
Sig. (2-tailed)
Number

MMO

MMO

Width of 
3 fingers of
right hand

Width of 
3 fingers of 
left hand

Width of 
3 fingers of 
left hand

Width of 
3 fingers of 
right hand

Table 4. Correlation between MMO and width of three fingers 
of right and left hand in all subjects

* Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed).

Pearson Correlation
Sig. (2-tailed)
Number

1

35

0.784**
0.000

35

0.784**
0.000

35

1

35

1

35

0.769**
0.000

35

0.769**
0.000

35

0.978**
0.000

35

0.978**
0.000

35

Pearson Correlation
Sig. (2-tailed)
Number

Pearson Correlation
Sig. (2-tailed)
Number

MMO

MMO

Width of 
4 fingers of
right hand

Width of 
4 fingers of 
left hand

Width of 
4 fingers of 
left hand

Width of 
4 fingers of 
right hand

Table 5. Correlation between MMO and width of four fingers 
of right and left hand

** Correlation is significant at the 0.01 level (2-tailed)
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and women and among four measurements t-test of 

dependent samples was used. The correlation 

between the MMO and the width of three and four 

fingers of the right and left hand, and also the corre-

lation between the MMO and the subjects' height was 

tested by applying Pearson's linear correlation. The 

significant level was p < 0.05.

Results 

Out of the total number of subjects (60) in the 20-

26 age range, on average 23, 6 ± 1, 66 years old, 29 

subjects were males while 31 subjects were females. 

The mean MMO value in males was 54.78 ± 6.25 mm 

with a greater standard deviation, in females 50.01 ± 

3.87 mm, while in all subjects 52.32 ± 5.65 mm. The 

difference in mean MMO values between males and 

females was significant (p<0.01) (Table 1). The mean 

values of the width of three and four fingers of the 

right and left hand are presented in the Table 2. All 

subjects could position three fingers of the right and 

left hand vertically between the upper and lower 

incisors at the maximum mouth opening. The mean 

MMO value in all subjects was significantly greater 

than the values of the width of three fingers of the 

right hand (48.74 ± 3.79 mm) and the left hand (47.74 

± 3.73 mm) (p<0.000). Out of the total of 60 subjects 

only 35 subjects could position four fingers of the 

right and left hand between the upper and lower inci-

sors at the maximum mouth opening. The mean value 

of MMO in all subjects was less (52.31± 5.65 mm) 

than the mean MMO values in subjects who could 

position vertically four fingers of the hand between 

the upper and lower incisors (55.21± 4.98 mm). The 

mean MMO value in 35 subjects who could position 

the four fingers of the right and left hand between 

incisors was significantly smaller in relation to the 

width of four fingers of the right hand (62.22 ± 4.50 

mm) and the left hand (61.58 ± 4.48 mm) (p<0.000). 

The great standard deviation indicates to a great 

inter-individual variation in the maximum mouth 

Mean±SD
Minimum
Maximum

Mean±SD
Minimum
Maximum

Mean±SD
Minimum
Maximum

51.67±2.37 
45.54
56.59

46.02±2.66
39.95
51.06

48.75±3.79 
39.95
56.59

50.55±2.54
43.14
54.83

45.13±2.58
39.92
51.77

47.75±3.73
39.92
54.83

65.55±3.89
58.24
72.31

59.42±2.76
52.37
62.14

62.22±4.51
52.37
72.31

64.87±3.99
58.28
71.59

58.82±2.66
52.79
63.81

61.59±4.49
52.79
71.59

29

29 54.78

50.01

52.32

6.25

3.87

5.65

43.12

40.22

40.22

68.20

55.97

68.20

1.159

0.695

0.072

0.01

16

31

31

19

60

60

35

The width of three and four fingers of the hand (mm)

Table 2. Descriptive statistical values of width of three and four fingers of the right and left hand

Table 1. Mean values of maximum mouth opening and gender differences

Three fingers right Four fingers rightNumber

Number Mean Standard
Deviation Minimum Maximum

Std. Error p
Maximum mouth opening (mm)

NumberThree fingers left Four fingers left

Male

Male

Female

Female

Gender

Total

Total

opening range and the width of four fin-

gers of the right and left hand (Table 3).

Correlation between MMO and the 

width of the three fingers of the right 

hand (p<0.05) and left hand (p<0.01) 

was significant, but the low correlation 

coefficient indicates to a weak correla-

tion between MMO and the width of the 

three fingers of the right (r = 0.31) and 

the left hand (r = 0.33) (Table 4). Corre-

lation between MMO and the width of 

four fingers of the right and left hand was 

significant (p<0.01), while the correla-

tion coefficient indicates a strong cor-

relation between MMO and the width of 

four fingers of the right (r = 0.78) and the 

left hand (r = 0.76) (Table 5). The mean 

value of height in all subjects was 174, 14 

cm. The correlation between MMO and 

the height of subjects was significant, but 

the correlation coefficient indicates a 

weak correlation (r=0.36; p<0.01) which 

was shown in Table 6.

Discussion

Numerous pathological conditions, 

temporomandibular disorders (TMD), 

traumas, oral malign diseases, odonto-

genic infections, congenital and develop-

ment anomalies are characterized by a 

limited mouth opening. Therefore, for a 

correct diagnosis and the implemen-

52.3155

48.7475

52.3155

47.7495

55.2191

62.2226

55.2191

61.5886

60

60

60

60

35

35

35

35

5.65188

3.79050

5.65188

3.73333

4.98203

4.50563

4.98203

4.48622

0.72965

0.48935

0.72965

0.48197

0.84212

0.76159

0.84212

0.75831

4.811

6.281

-13.144

-11.599

59

59

34

34

0.000

0.000

0.000

0.000

Table 3. Comparison of mean values of maximum mouth opening measurements and width of three and four fingers of right and left hand

Mean t df Sig.Number Standard
Deviation

Standard
Error Mean

MMO

Width of 3fingers of right hand

MMO

Width of 3 fingers of left hand

MMO

Width of 4 fingers of right hand

MMO

Width of 4 fingers of left hand

Pair 1

Pair 2

Pair 3

Pair 4

Pearson Correlation
Sig. (2-tailed)
Number

1

60

0.311*
0.016

60

0.336*
0.009

60

0.311*
0.016

60

1

60

1

60

0.336**
0.009

60

0.947**
0.000

60

0.947**
0.000

60

Pearson Correlation
Sig. (2-tailed)
Number

Pearson Correlation
Sig. (2-tailed)
Number

MMO

MMO

Width of 
3 fingers of
right hand

Width of 
3 fingers of 
left hand

Width of 
3 fingers of 
left hand

Width of 
3 fingers of 
right hand

Table 4. Correlation between MMO and width of three fingers 
of right and left hand in all subjects

* Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed).

Pearson Correlation
Sig. (2-tailed)
Number

1

35

0.784**
0.000

35

0.784**
0.000

35

1

35

1

35

0.769**
0.000

35

0.769**
0.000

35

0.978**
0.000

35

0.978**
0.000

35

Pearson Correlation
Sig. (2-tailed)
Number

Pearson Correlation
Sig. (2-tailed)
Number

MMO

MMO

Width of 
4 fingers of
right hand

Width of 
4 fingers of 
left hand

Width of 
4 fingers of 
left hand

Width of 
4 fingers of 
right hand

Table 5. Correlation between MMO and width of four fingers 
of right and left hand

** Correlation is significant at the 0.01 level (2-tailed)
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tation of treatment for the limited mouth opening, 

which is a reliable indicator of pathological [11] and 

traumatic conditions, it is necessary to define the 

normal values of maximum mouth opening in a parti-
 

cular population [9,12]. In the present research the 

mean MMO values in all subjects were 52.32 ± 5.65 

mm. The previous researches have shown wide 

variations of MMO values in different populations, so 
 

in Croats these values are 50.8 mm [13], in Greek men 
 52.85 mm [14] and women 48.34 mm, in Irish 42.2 

 
mm [9], in Chinese 49.10 mm [5], in Americans 48.8 

  mm [10],in Mexicans 46.61 mm [3]and in Malaysians 

population 45.64 mm [15]. These variations in mean 

values of the maximum mouth opening could be 

explained by the influence of various factors on MMO 

(age, gender, height, weight, gonial angle, ramus 

length of mandible and race). Differences in research 

results may also be caused by the use of different me-
 

thodologies and measurements [3, 6, 9, 11, 16, 17].

The difference in the mean MMO value between gen-

ders was statistically significant (p<0.01) (Table 1). 

In the present research the mean MMO values in men 

were greater by 4.77 mm in relation to women. Our 

results are in accordance with the results obtained by 
  

Casanova –Rosado et al. [3] Yao et al. [5] Cortese et al. 
  [7], Gallagher et al. [9], Kitsoulis et al. [16]. This diffe-

rence can be explained by differences in the anato-

mical characteristics of genders; men are in general 
 

taller and bigger than women [3, 5]. The results of 

previous study found that range of mouth opening 

reduces with age independently from gender and 

function of TMJ [9].

All subjects could position three fingers of the 

right and left hand vertically between the upper and 

lower incisors up to the first distal interphalangeal 

folds, while only 35 subjects could position four 

fingers of the right and left hand. This index is 
 recommended for the normal MMO assessment [10].

The mean MMO value in all subjects was significantly 

greater in relation to the mean values of the width of 

three fingers of the right and left hand (p<0.000). The 

mean MMO value in 35 subjects who could position 

four fingers of the right and left hand between the 

incisors at the maximum mouth opening was 

significantly lower in relation to the width of four 

fingers of the right and left hand (p<0.000). This can 

be explained by the fact that the subjects could 

actively and maximally open the mouth more than 

they did it at the MMO measurement because all 

subjects could position the three fingers of the hand, 

while 35 subjects could also position four fingers of 

the right and left hand between the incisors at the 

MMO (Table 3.).

The research results have shown a significant but 

weak correlation between MMO and the width of 

three fingers of the right and left hand. However, 

there is a significant strong positive correlation 

between MMO and the width of four fingers of the 

right hand and the left hand (Table 4., 5.) In 
 comparison with our results Zawawi et al. [10] found 

a strong positive correlation between MMO and the 

width of three fingers of the right and left hand. In the 

previous study a smaller number of subjects could 

position four fingers of the right and left hand 

between the incisors at the maximum mouth 

opening. The mean values of the width of four fingers 

of the right and left hand were significantly greater 

than the mean MMO values while the correlation 

between these measurements was stronger, and that 

is in conformity with our results. 

Agrawal et al. measured the MMO range and the 

width of the three fingers of the right and left hand on 

a sample of 500 healthy subjects. The results of the 

studies showed that there was a statistically signi-

ficant difference in the mean MMO values (51 ± 0.62 

mm) and the width of three finger of the right (46 ± 

0.52 mm) and left hand (45 ± 0.53 mm) in subjects 

aged 18-29 in the first group (125). Also, there is a 

significant correlation (p <0.05) between the MMO 

mean and the width of three finger of the right and 

left hand [18] corresponding to our findings. The 

findings of our study suggest that positioning the 

three and four fingers of the hand at the maximum 

mouth opening can be used as a positive diagnostic 

finding for distinguishing normal from the limited 

opening of the mouth, which facilitates clinical 

diagnosis.

Pearson Correlation
Sig. (2-tailed)
Number

1

60

0.362**
0.005

60

0.362**
0.005

60

1

60

Pearson Correlation
Sig. (2-tailed)
Number

MMO

MMO

Height

Height

Table 6. Correlation between MMO and height of all subjects

** Correlation is significant at the 0.01 level (2-tailed)

Examination of the opening mandibular move-

ments have shown a significant difference in the 

maximum mouth opening capacity between the Class 

I and the Class II groups (47.8 ± 4.7 mm ; 45.4 ± 5.0 

mm (p ≤  0.05) and in the protrusive mandibular 

movements between the groups. The maximum 

protrusion was 8.6 ± 1.5 mm in the Class I group and 

11.2 ± 1.5 mm in the Class II group (p < 0.001) [19]. In 

the present research defining criterion did not 

include the subjects' malocclusion. Abduo-Atme and 
 associates [6]have shown that the width of three and 

four fingers of the hand can be used for the MMO 

assessment in children. 

There is a significant correlation (r=0.36) 

between MMO and subjects' height. Our results are in 

accordance with the results of Muto and Kanazawa 

[20], Ingervall [21] and Vanderas [22]. Muto and 

Kanazawa claim that MMO is in a greater correlation 

with mandible size than body height [20]. The results 

of the study that included 452 subjects aged 20-35 

showed that there was a positive correlation between 

MMO and the height of the examinees [23]. 

Conclusion

There is a correlation between the maximum 

mouth opening, the width of three fingers and four 

fingers of the right and left hand and the subjects' 

height. Therefore, the diagnostic index as a simple 

method in clinical practice can be used for normal 

maximum mouth opening assessment thus facilita-

ting the clinical diagnosis of limited mouth opening in 

temporomandibular disorders.

Conflict of interest

The authors declare no conflict of interest.

References

1. Fukui T, Tsuruta M, Murata K et al. Correlation between 

facial morphology, mouth opening ability, and con-

dylar movement during opening-closing jaw move-

ments in female adults with normal occlusion. Eur J 

Orthod 2002; 24: 327-336.

2. Miller VJ, Bookhan V, Brummer D, Singh JC. A mouth 

opening index for patients with temporomandibular 

disorders. J Oral Rehabil 1999; 26:534-538.

3. Casanova –Rosado JF, Medina Solis CE, Casanova 

–Rosado AJ, Vallejos- Sánchez AA, Patiño- Marín, Mau-

pome G, Gomez-Gomez V. Clinical characterization of 

mouth opening among Mexican adolescents and yang 

adults. J Dent Sci 2012; 7:81-4

4. Dijekstra PU, de Bond LG, Stegenga B, Boering G. Angle 

of mouth opening measurement: reliability of a tech-

nique for temporomandibular joint mobility assess-

ment. J Oral Rehabil 1995; 22:268-8.

5. Yao KT, Lin CC, Hung CH. Maximum mouth opening of 

ethnic Chinese in Taiwan. J Dent Sci 2009; 4(1):40-44.

6. Aduo-Atme Y, Chedid N, Melis M, Zawawi KH. Clinical 

Measurement of Normal Maximum Mouth Opening in 

Children. J Craniomand Pract 2008;26(3):191-6. 

7. Cortese SG,Oliver LM, Biondi AM. Deternination of 

Range of Mandibular Movements in Adults without 

Temporomandibular Disorder. J Craniomand Pract  

2007;25:200-5. 

8. Hirsh C, John MT, Lautensclagher C, List T. Mandibular 

jaw movement capacity in 10-17- year old children 

and adolescents: normative values and the influence of 

gender, age, and temporomandibular disorders. Eur J 

Oral Sci 2006 Dec; 114(6):465-70.

9. Gallagher C, Gallagher V, Whelton H, Cronin M. The 

normal range of mouth opening in an Irish population. 

J Oral Rehabil 2004; 31(2) : 110-116.

10. Zawawi KH, Al-Badawi EA, Lobo SL et al. A index for 

measurement of normal maximum mouth opening. J 

Can Dent Assoc 2003;69(11):737-41.

11. Alajbeg IZ, Gikić M, Valentić-Peruzović M. Mandibular 

Range of Movement and Pain Intensity in Patients with 

Anterior Disc Displacement with-out Reduction. Acta 

Stoma Croat 2015; 49(2): 119-127. 

12. Gökçe B, Destan UI, Ozpinar B, Sonugelen M. 

Comparison of mouth opening angle between dentate 

and edentulous subjects. Cranio 2009; 27:174-9.

13. Čelić R, Jerolomov V, Knezović Zlatarić D, Klaić B. 

Measurements of mandibular movements in patients 

with temporomandibular disorders and asympto-

matic subjects. Coll.Antropol 2003; 27 Suppl 2:43-49.

14. Mezitis M, Rallis G, Zachariades N. The normal Range 

of Mouth Opening. J Oral Maxillofac Surg 1989; 47(10) 

:1028-9.

15. Shaari R, HwaTE, Rahman SA.Gender Depen-dence In 

Mouth Opening Dimensions In Normal Adult Malaysi-

ans Population. The Indonesia J Dent Res 2011; 1(2): 

84-6.



28 29Stomatološki vjesnik 2017; 6 (1-2) Stomatološki vjesnik 2017; 6 (1-2)

RELIABILITY OF DIAGNOSTIC INDEX FOR THE MAXIMUM MOUTH OPENING ASSESSMENT Strujić-Porović S, Glamoč-Gavranović A, Berhamović L, Đonlagić A, Kamber-Ćesir A, Berhamović E

tation of treatment for the limited mouth opening, 

which is a reliable indicator of pathological [11] and 

traumatic conditions, it is necessary to define the 

normal values of maximum mouth opening in a parti-
 

cular population [9,12]. In the present research the 

mean MMO values in all subjects were 52.32 ± 5.65 

mm. The previous researches have shown wide 

variations of MMO values in different populations, so 
 

in Croats these values are 50.8 mm [13], in Greek men 
 52.85 mm [14] and women 48.34 mm, in Irish 42.2 

 
mm [9], in Chinese 49.10 mm [5], in Americans 48.8 

  mm [10],in Mexicans 46.61 mm [3]and in Malaysians 

population 45.64 mm [15]. These variations in mean 

values of the maximum mouth opening could be 

explained by the influence of various factors on MMO 

(age, gender, height, weight, gonial angle, ramus 

length of mandible and race). Differences in research 

results may also be caused by the use of different me-
 

thodologies and measurements [3, 6, 9, 11, 16, 17].

The difference in the mean MMO value between gen-

ders was statistically significant (p<0.01) (Table 1). 

In the present research the mean MMO values in men 

were greater by 4.77 mm in relation to women. Our 

results are in accordance with the results obtained by 
  

Casanova –Rosado et al. [3] Yao et al. [5] Cortese et al. 
  [7], Gallagher et al. [9], Kitsoulis et al. [16]. This diffe-

rence can be explained by differences in the anato-

mical characteristics of genders; men are in general 
 

taller and bigger than women [3, 5]. The results of 

previous study found that range of mouth opening 

reduces with age independently from gender and 

function of TMJ [9].

All subjects could position three fingers of the 

right and left hand vertically between the upper and 

lower incisors up to the first distal interphalangeal 

folds, while only 35 subjects could position four 

fingers of the right and left hand. This index is 
 recommended for the normal MMO assessment [10].

The mean MMO value in all subjects was significantly 

greater in relation to the mean values of the width of 

three fingers of the right and left hand (p<0.000). The 

mean MMO value in 35 subjects who could position 

four fingers of the right and left hand between the 

incisors at the maximum mouth opening was 

significantly lower in relation to the width of four 

fingers of the right and left hand (p<0.000). This can 

be explained by the fact that the subjects could 

actively and maximally open the mouth more than 

they did it at the MMO measurement because all 

subjects could position the three fingers of the hand, 

while 35 subjects could also position four fingers of 

the right and left hand between the incisors at the 

MMO (Table 3.).

The research results have shown a significant but 

weak correlation between MMO and the width of 

three fingers of the right and left hand. However, 

there is a significant strong positive correlation 

between MMO and the width of four fingers of the 

right hand and the left hand (Table 4., 5.) In 
 comparison with our results Zawawi et al. [10] found 

a strong positive correlation between MMO and the 

width of three fingers of the right and left hand. In the 

previous study a smaller number of subjects could 

position four fingers of the right and left hand 

between the incisors at the maximum mouth 

opening. The mean values of the width of four fingers 

of the right and left hand were significantly greater 

than the mean MMO values while the correlation 

between these measurements was stronger, and that 

is in conformity with our results. 

Agrawal et al. measured the MMO range and the 

width of the three fingers of the right and left hand on 

a sample of 500 healthy subjects. The results of the 

studies showed that there was a statistically signi-

ficant difference in the mean MMO values (51 ± 0.62 

mm) and the width of three finger of the right (46 ± 

0.52 mm) and left hand (45 ± 0.53 mm) in subjects 

aged 18-29 in the first group (125). Also, there is a 

significant correlation (p <0.05) between the MMO 

mean and the width of three finger of the right and 

left hand [18] corresponding to our findings. The 

findings of our study suggest that positioning the 

three and four fingers of the hand at the maximum 

mouth opening can be used as a positive diagnostic 

finding for distinguishing normal from the limited 

opening of the mouth, which facilitates clinical 

diagnosis.

Pearson Correlation
Sig. (2-tailed)
Number

1

60

0.362**
0.005

60

0.362**
0.005

60

1

60

Pearson Correlation
Sig. (2-tailed)
Number

MMO

MMO

Height

Height

Table 6. Correlation between MMO and height of all subjects

** Correlation is significant at the 0.01 level (2-tailed)

Examination of the opening mandibular move-

ments have shown a significant difference in the 

maximum mouth opening capacity between the Class 

I and the Class II groups (47.8 ± 4.7 mm ; 45.4 ± 5.0 

mm (p ≤  0.05) and in the protrusive mandibular 

movements between the groups. The maximum 

protrusion was 8.6 ± 1.5 mm in the Class I group and 

11.2 ± 1.5 mm in the Class II group (p < 0.001) [19]. In 

the present research defining criterion did not 

include the subjects' malocclusion. Abduo-Atme and 
 associates [6]have shown that the width of three and 

four fingers of the hand can be used for the MMO 

assessment in children. 

There is a significant correlation (r=0.36) 

between MMO and subjects' height. Our results are in 

accordance with the results of Muto and Kanazawa 

[20], Ingervall [21] and Vanderas [22]. Muto and 

Kanazawa claim that MMO is in a greater correlation 

with mandible size than body height [20]. The results 

of the study that included 452 subjects aged 20-35 

showed that there was a positive correlation between 

MMO and the height of the examinees [23]. 

Conclusion

There is a correlation between the maximum 

mouth opening, the width of three fingers and four 

fingers of the right and left hand and the subjects' 

height. Therefore, the diagnostic index as a simple 

method in clinical practice can be used for normal 

maximum mouth opening assessment thus facilita-

ting the clinical diagnosis of limited mouth opening in 

temporomandibular disorders.
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ABSTRACT

Objective. The aim of this study was to determine the bacte-

riological substrate of periodontal pathogens in different time 

intervals in patients with aggressive and chronic periodontitis 

undergoing the initial therapy. 

Materials and methods. The research was conducted on 40 pati-

ents (25 male, 15 female) who had received no prior treat-

ment, with the average age of 39. The patients were divided in 

two group: Group I patients with aggressive periodontitis (n=

-18), with the average age of 34.5 years, Group II patients with 

chronic periodontitis consisted (n= 22), with the average age 

of 43. The microbiological analysis of subgingival biofilm was 

performed on baseline day, 7 and 30 days after the treatment. 

Results. Our findings show the following distribution of bacteria 

in patients with aggressive periodontitis: A. actinomycetem-

comitans 72.2%, P. gingivalis 50%, F. nucleatum 44.4%, T. for-

sythia 44.4% and P. intermedia 16.7%. In patients with chronic 

periodontitis the following anaerobic bacteria were identified: 

P. intermedia 63.6%, F. nucleatum 54.5%, A. actinomycetem-

comitans 36.4%, P. gingivalis 36.4% and T. forsythia 22.7%.

Conclusion. The findings of this research show that the levels of 

specific periodontal subgingival pathogens were lower after 

the initial therapy and indicate the necessity and appropria-

teness of the initial periodontal therapy. The microbiological 

identification of periodontal bacteria proved to be of immense 

importance since it can help to select the right antibiotic or the 

combination of antibiotics.

Key words: initial therapy, bacteriological substrate, aggressive 

and chronic periodontitis.
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Figure 1. Patients with the bacteria of AgP and CP 
before the treatment
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Figure 2. Patients with the bacteria of AgP 
and CP 7 days after the beginning of the treatment
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Introduction 

Periodontal diseases and caries are the most wi-

dely spread dental diseases of our time. Periodontitis 

is a chronic infection caused by gram-negative 

bacteria affecting the tissues that support the teeth 

[1]. Microorganisms, the main cause of periodontal 

disease, colonize the surface of the teeth above and 

below the gingival margin. These differences are the 

result of different amounts of blood products and 

nutrients in different areas. But, the difference in 

composition can also be attributed to pocket depth, 

redox potential and pO .2

Periodontal diseases are caused by a group of 

periodontal pathogens acting alone or together. The 

bacterial flora of the oral cavity is a complex one. The 

oral cavity is assumed to host between 300 and 1,200 

different bacterial species, 50% of which is impossi-

ble to cultivate [2, 3]. At least 400 different bacterial 

species live in subgingival areas, and 20 of them are 

believed to be the most powerful periodontal patho-

gens [4, 5]. The gram-negative anaerobes such as 

Aggregatibacter actinomycetemcomitans (A.a), Tan-

nerella forsythia (T.f), Fusobacterium nucleatum (F.n), 

Porphyromonas gingivalis (P.g) and Prevotella inter-

media (P.i) are considered to be the most probable 

cause of periodontitis [6]. 

Periodontal disease is also called a mixed bacterial 

infection, so as to emphasize that more than one 

species of bacteria play a role in the advancement of 

the disease. Chronic periodontitis (CP) progresses 

slowly and occurs in people of middle and older age 

as a localized and generalized form of the disease. 

The amount of the plaque correlates with the degree 

of inflammation as well as the degree of periodontal 

destruction. Subgingival plaque and gingival re-

cession are typical clinical findings for chronic perio-

dontitis [7, 8]. Aggressive periodontitis (AgP) usually 

occurs in younger people. It is often related to a 

genetic predisposition and impaired inflammatory-

immune response. A response of the host in the form 

of an immune reaction is not powerful enough thus 

contributing to a faster progression of the disease [9]. 

Clinically, there is not much plaque or subgingival 

plaque to be found, attachment loss and usually 

vertical bone defects occur, and the progress of the 

disease cannot be predicted [10,11]. 

Microbiological tests are particularly important 

for assessing the need for an additional antibiotic 

therapy, selecting an antimicrobials medicine and 

estimating the effects of the treatment. Microbiolo-

gical information can, therefore, be useful in different 

stages of the therapy such as the initial diagnosis, 

reevaluation and recall phase. 

The purpose of this study was to determine the 

bacteriological substrate of periodontal pathogens in 

different time intervals in patients with aggressive 

and chronic periodontitis using the initial therapy.

Materials and methods

The research was conducted on 40 periodontal 

patients with no prior treatment, 25 males and 15 

females, admitted to the Department/Clinic for 

Periodontology and Oral Medicine of the Faculty of 

Dentistry at the University of Sarajevo. The first 

group comprised of 18 patients diagnosed with AgP, 

with the average age of 34.5. The other group com-

prised of 22 patients diagnosed with CP, with the 

average age of 43. Patients with systemic disorders, 

as well as those who had taken antibiotics and 

antiseptics in the month prior to the research, were 

excluded from the research. 

The clinical periodontal exam included the 

measurement of periodontal pockets (PD), clinical 

attachment loss (CAL), sulcus bleeding index (SBI), 

plaque index (PI), looseness of teeth and RTG 

analysis. Prior to the beginning of the treatment, the 

patients were thoroughly instructed in proper oral 

hygiene. The initial periodontal treatment was 

exclusively performed with the EMS Mini Piezon 

ultrasonic scaler with frequency range of 25 – 32 kHz. 

During the course of the study we did the micro-

biological identification of 5 periodontal pathogenic 

bacteria prior to the beginning of the therapy, 7 days 

and 30 days after the beginning of the initial perio-

dontal therapy. Swab samples were obtained from 

the deepest periodontal pockets. The samples were 

collected with endodontic paper points (size 55) 

which were inserted to the bottom of the periodontal 

pockets and kept in place for 30 seconds. The samples 

were placed in a transport medium with Amies agar 

gel, providing the conditions necessary for the life of 

anaerobic microorganisms. The anaerobic plate 

count was used for the identification of the anaerobic 

microorganisms. The morphology of the grown colo-

nies was also analyzed.

Statistical analysis 

All statistical analyses were done in Windows 

SPSS v.15 at the level of statistical significance of 

p<0.05. The presence of bacteria of aggressive and 

chronic periodontitis from the samples obtained in 

three different time intervals is summarized by de-

scriptive statistics. The importance in value change in 

the bacteria before and after the treatment was 

tested by the T-test. Tests were also carried out to 

check the normality of the distribution of results, 

using the Shapiro-Wilk test for small samples (up to 

50), then followed by the ANOVA test of variance, 

Levene's test of homogeneity of variance and, finally, 

Dunnett's T3 multiple comparisons procedure.

Results

Aggressive periodontitis

Presented in Table 1 are our results showing the 

distribution of the bacteria of AgP in three different 

time points.

Out of 18 patients, 13 (72.22%) had tested posi-

tive for A.a before the initial periodontal treatment, 

while 6 (33.33%) still tested positive for A.a even 30 

days after the beginning of the treatment. 9 (50%) 

patients had tested positive for P.g, however, after 30 

days the number decreased to 4 (22.22%). P.i was 

isolated in 3 (16.67%) patients with AgP, while 4 

(22.22%) patients still tested positive for P.i 30 days 

after the beginning of the therapy. In our research, 8 

(44.4%) patients with AgP tested positive for T.f and 

F.n 30 days after the beginning of the treatment 2 

(11.11%) patients with AgP tested positive for T. f and 

5 (27.78%) patients for F. n (Figure 1, 2, 3).

Table 1. Distribution of the bacteria of AgP in the three different time intervals

Agressive periodontitis (n=18 patients)

Before treatment 7 days after treatment 30 days after treatment

Aggregatibacter actinomycetemcomitans

Porphyromonas gingivalis

Prevotella intermedia

Tannerella forsythia

Fusobacterium nucleatum

13

9

3

8

8

72,22%

50,00%

16,67%

44,44%

44,44%

50,00%

22,22%

11,11%

16,67%

16,67%

33,33%

22,22%

22,22%

11,11%

27,78%
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Figure 1. Patients with the bacteria of AgP and CP 
before the treatment
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Figure 2. Patients with the bacteria of AgP 
and CP 7 days after the beginning of the treatment
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disease, colonize the surface of the teeth above and 

below the gingival margin. These differences are the 

result of different amounts of blood products and 

nutrients in different areas. But, the difference in 

composition can also be attributed to pocket depth, 

redox potential and pO .2

Periodontal diseases are caused by a group of 

periodontal pathogens acting alone or together. The 

bacterial flora of the oral cavity is a complex one. The 

oral cavity is assumed to host between 300 and 1,200 

different bacterial species, 50% of which is impossi-

ble to cultivate [2, 3]. At least 400 different bacterial 

species live in subgingival areas, and 20 of them are 

believed to be the most powerful periodontal patho-

gens [4, 5]. The gram-negative anaerobes such as 

Aggregatibacter actinomycetemcomitans (A.a), Tan-

nerella forsythia (T.f), Fusobacterium nucleatum (F.n), 

Porphyromonas gingivalis (P.g) and Prevotella inter-

media (P.i) are considered to be the most probable 

cause of periodontitis [6]. 

Periodontal disease is also called a mixed bacterial 

infection, so as to emphasize that more than one 

species of bacteria play a role in the advancement of 

the disease. Chronic periodontitis (CP) progresses 

slowly and occurs in people of middle and older age 

as a localized and generalized form of the disease. 

The amount of the plaque correlates with the degree 

of inflammation as well as the degree of periodontal 

destruction. Subgingival plaque and gingival re-

cession are typical clinical findings for chronic perio-

dontitis [7, 8]. Aggressive periodontitis (AgP) usually 

occurs in younger people. It is often related to a 

genetic predisposition and impaired inflammatory-

immune response. A response of the host in the form 

of an immune reaction is not powerful enough thus 

contributing to a faster progression of the disease [9]. 

Clinically, there is not much plaque or subgingival 

plaque to be found, attachment loss and usually 

vertical bone defects occur, and the progress of the 

disease cannot be predicted [10,11]. 

Microbiological tests are particularly important 

for assessing the need for an additional antibiotic 

therapy, selecting an antimicrobials medicine and 

estimating the effects of the treatment. Microbiolo-

gical information can, therefore, be useful in different 

stages of the therapy such as the initial diagnosis, 

reevaluation and recall phase. 

The purpose of this study was to determine the 

bacteriological substrate of periodontal pathogens in 

different time intervals in patients with aggressive 

and chronic periodontitis using the initial therapy.

Materials and methods

The research was conducted on 40 periodontal 

patients with no prior treatment, 25 males and 15 

females, admitted to the Department/Clinic for 

Periodontology and Oral Medicine of the Faculty of 

Dentistry at the University of Sarajevo. The first 

group comprised of 18 patients diagnosed with AgP, 

with the average age of 34.5. The other group com-

prised of 22 patients diagnosed with CP, with the 

average age of 43. Patients with systemic disorders, 

as well as those who had taken antibiotics and 

antiseptics in the month prior to the research, were 

excluded from the research. 

The clinical periodontal exam included the 

measurement of periodontal pockets (PD), clinical 

attachment loss (CAL), sulcus bleeding index (SBI), 

plaque index (PI), looseness of teeth and RTG 

analysis. Prior to the beginning of the treatment, the 

patients were thoroughly instructed in proper oral 

hygiene. The initial periodontal treatment was 

exclusively performed with the EMS Mini Piezon 

ultrasonic scaler with frequency range of 25 – 32 kHz. 

During the course of the study we did the micro-

biological identification of 5 periodontal pathogenic 

bacteria prior to the beginning of the therapy, 7 days 

and 30 days after the beginning of the initial perio-

dontal therapy. Swab samples were obtained from 

the deepest periodontal pockets. The samples were 

collected with endodontic paper points (size 55) 

which were inserted to the bottom of the periodontal 

pockets and kept in place for 30 seconds. The samples 

were placed in a transport medium with Amies agar 

gel, providing the conditions necessary for the life of 

anaerobic microorganisms. The anaerobic plate 

count was used for the identification of the anaerobic 

microorganisms. The morphology of the grown colo-

nies was also analyzed.

Statistical analysis 

All statistical analyses were done in Windows 

SPSS v.15 at the level of statistical significance of 

p<0.05. The presence of bacteria of aggressive and 

chronic periodontitis from the samples obtained in 

three different time intervals is summarized by de-

scriptive statistics. The importance in value change in 

the bacteria before and after the treatment was 

tested by the T-test. Tests were also carried out to 

check the normality of the distribution of results, 

using the Shapiro-Wilk test for small samples (up to 

50), then followed by the ANOVA test of variance, 

Levene's test of homogeneity of variance and, finally, 

Dunnett's T3 multiple comparisons procedure.

Results

Aggressive periodontitis

Presented in Table 1 are our results showing the 

distribution of the bacteria of AgP in three different 

time points.

Out of 18 patients, 13 (72.22%) had tested posi-

tive for A.a before the initial periodontal treatment, 

while 6 (33.33%) still tested positive for A.a even 30 

days after the beginning of the treatment. 9 (50%) 

patients had tested positive for P.g, however, after 30 

days the number decreased to 4 (22.22%). P.i was 

isolated in 3 (16.67%) patients with AgP, while 4 

(22.22%) patients still tested positive for P.i 30 days 

after the beginning of the therapy. In our research, 8 

(44.4%) patients with AgP tested positive for T.f and 

F.n 30 days after the beginning of the treatment 2 

(11.11%) patients with AgP tested positive for T. f and 

5 (27.78%) patients for F. n (Figure 1, 2, 3).

Table 1. Distribution of the bacteria of AgP in the three different time intervals

Agressive periodontitis (n=18 patients)

Before treatment 7 days after treatment 30 days after treatment

Aggregatibacter actinomycetemcomitans

Porphyromonas gingivalis

Prevotella intermedia

Tannerella forsythia
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Figure 3. Patients with the bacteria of AgP and CP 30 days 
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The one-way Anova test shows no statistically 

significant differences in distribution of AgP bacteria 

in three time intervals (p=0.062) (Table 2). 

Chronic periodontitis

Our findings on distribution of the bacteria of CP 

in the three time intervals are presented in Table 3.

8 (36.36%) patients out of 22 with CP had tested 

positive for P.g before the treatment, and only 4 

(18.1%) tested positive 30 days after the beginning of 

the treatment. The same number had tested positive 

for P.g before the treatment, and only 2 (9.10%) 

patients 30 days after the beginning of the treatment.

In our study 14 (63.63%) patients with CP had 

tested positive for P.i before the treatment, and 30 

days after the beginning of the treatment only 5 

(27.73%) tested positive. 5 (22.73%) patients had 

tested positive for T.f and 30 days after the beginning 

of the treatment the therapy proved effective and all 

the patients tested negative for T.f. 12 (54.55%) 

patients had tested positive for F.n and 30 days after 

the beginning of the therapy only 4 (18.18%) patients 

with CP tested positive for F.n (Figure 1, 2, 3).

The one-way Anova test showed that there was a 

statistically significant difference in distribution of 

chronic periodontitis bacteria in the three time 

intervals (p=0.007) (Table 4). 

Dunnett's T3 tests showed the difference between 

the first (initial) and third time intervals (30 days 

after the beginning of the treatment) (p=0.0033, 

p<0.05), in a sense that the number of patients who 

tested positive for the bacteria decreased 30 days 

after the beginning of the treatment. The numerical 

relationship between the presence of AgP and CP 

bacteria in the time intervals of scaling and root 

planning with hand and ultrasound instruments to 

treatment, 7 days and 30 days after the beginning of 

the treatment is shown in the chart (Table 5).

T-test for independent samples was uzed to test 

differences in patients with AgP and CP in three time 

intervals. The results showed no significant statis-

tical differences. 

Discussion

The aim of this paper was to determine the 

bacteriological substrate of periodontal pathogens in 

different time intervals in patients with aggressive 

and chronic periodontitis using the scaling and root 

planning with hand and ultrasound instruments. 

During the course of our study, 5 periodontal patho-

genic bacteria were identified before the treatment, 7 

days and 30 days after the beginning of the initial 

periodontal treatment. These were Aggregatibacter 

actinomycetemcomitans, Tannerella forsythia, Fuso-

bacterium nucleatum, Porphyromonas gingivalis, 

Prevotella intermedia. Majority of subgingival bac-

teria are sensitive to antimicrobial effects of mecha-

nical debridement [12]. Mechanical debridement 

combined with a proper oral hygiene can in most 

patients stop and prevent the further loss of perio-

dontal attachment as well as the further progression 

of periodontal disease. Scientific research shows that 

the same results can be achieved with ultrasonic 

instruments as with scrapers and curettes, in addi-

tion to saving time and being well-accepted among 

the patients.

Thanks to new-generation inserts with thinner 

tips the indication field of ultrasonic instruments has 

expanded. Today, the concept of initial therapy 

undergoes a change and the new concept is founded 

on the belief that ultrasonic instruments could be 

perceived as an ultimate approach to one segment of 

periodontal therapy. The most important argument 

in favor of microbiological identification of perio-

dontal pathogens prior to antibiotic therapy is the 

fact that a specific antibiotic, or a group of antibiotics, 

may be used to identify the bacteria. 

During our microbiological analysis we have de-

termined the presence of A. actinomycetemcomitans 

depending on the confirmed diagnosis of AgP or CP. 

The total number of patients with AgP was 18, while 

the total number of those with CP was 22. Aa was 

more present in patients diagnosed with AgP than 

with CP, that was in accordance with previously 

published data [14]. We can conclude that A. actino-

mycetemcomitans is more often present in patients 

diagnosed with AgP (72.22%) than in patients diag-

nosed with CP (36.36%). In our research we found 

that P. gingivalis is more common in patients with 

AgP (50%) than in patients with CP (36.36%) which 

is consistent with the findings of Kadkhod et al. [15].

Table 3. The distribution of the bacteria of CP in the three time intervals 

Table 2. The examination of differences in the distribution 
of the bacteria of AgP in the three time intervals

Chronic periodontitis (n=22 patients)

Between Groups

Within Groups

Total

53,333

90,400

143,733

2

12

14

26,667

7,533

3,540 0,062

Before treatment 7 days after treatment 30 days after treatment

Aggregatibacter actinomycetemcomitans

Porphyromonas gingivalis

Prevotella intermedia

Tannerella forsythia

Fusobacterium nucleatum

8

8

14

5

12

36,36%

36,36%

63,63%

22,73%

54,55%

18,18%

36,36%

22,73%

13,64%

9,10%

18,18%

9,10%

22,73%

0,00%

18,18%

4
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2
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4

Table 5. Dennett T3 test of the examination of differences in the bacteria of CP in the three time intervals 

95% Confidence IntervalMean 
Difference

(I-J)

(I)
var_mjer_CP

(J)
var_mjer_PH

Std. Error Sig.
Lower BoundUpper Bound

CP_before_th

CP_th_7

CP_th_30

CP_th_7

CP_th_30

CP_pre_th

CP_th_30

CP_pre_th

CP_th_7

5,00000

6,40000(*)

-5,00000

1,40000

-6,40000(*)

-1,40000

1,90263

1,83303

1,90263

1,36382

1,83303

1,36382

-0,8519

0,6273

-10,8519

-2,6520

-12,1727

-5,4520

10,8519

12,1727

0,8519

5,4520

-0,6273

2,6520

0,092

0,033

0,092

0,677

0,033

0,677

Sum of
Squares

df
Mean

Square
F Sig.

Table 4. The examination of differences in the distribution
of the bacteria of CP in the three time intervals

Between Groups

Within Groups

Total

113,200

88,400

201,600

2

12

14

56,600

7,367

7,683 0,007

Sum of
Squares

df
Mean

Square
F Sig.
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Likewise, Decaillet et al. have come to a conclusion 

about the relationship between A. actinomycetem-

comitans and P. gingivalis. Out of 70 samples of 

subgingival plaque, 67 tested positive for A. actino-

mycetemcomitans and P. gingivalis. In other words, 

had A. actinomycetemcomitans been isolated in pa-

tients, we could have expected to isolate P. gingivalis 

as well [16]. 

Based on their microbiological research in chronic 

periodontitis, Cionca et al. have concluded that if P.g 

was to be isolated from a plaque sample, T.f and T.d 

could also be expected to be isolated from the same 

sample [17]. In our study, a higher percentage of P. 

intermedia was found in 14 (63.33%) patients with 

CP, than in 3 (16.67%) patients with AgP. In that 

research, P.i was isolated in over 50% of the patients 

with CP. In our research, before the therapy, the hi-

gher level of T.f was found in 8 (44.44%) patients with 

AgP than in 5 (22.73%) patients with CP. 30 days after 

the beginning of the therapy all 22 patients tested 

negative for T.f and the therapy proved successful. T.f 

appeared to be related to CP, which is inconsistent 

with the results of our research [18]. 

In their research, Settem et al. investigated the 

synergistic effect of T.f and F.n on the resorption of 

alveolar bone. They proved that mixed periodontal 

infections caused by these two bacteria lead to a fas-

ter absorption of alveolar bone than infections 

caused by either T.f or F.n [19]. According to the latest 

research, the role of F.n in oral hygiene is a very 

controversial one. In his research, Ji examined an 

influence of T.n and its cytopathogenic effects on 

gingival epithelial cells. F.n proved to be of great 

invasive ability, almost as invasive as P.g, however, 

with no cytopathic effect on epithelial cells [20]. 

F.n is considered to be an opportunistic pathogen 

and a key connection between the early and late 

colonizing bacteria in periodontal pockets, which is 

in line with our findings where a greater presence of 

F.n was found in 12 (54.55%) patients with CP than in 

8 (44.44%) patients with AgP. Polak et al. investi-

gated the possibility of the co-aggregation between 

P.g and F.n affecting the virulence of mixed perio-

dontal infections. They found that using lactose as an 

inhibitor of F.n reduced pathogenicity of P.g, thus 

proving the correlation between F.n and P. g [21].

In the course of our study in patients with AgP, 

percentage of isolated bacteria were as follows: A.a 

72.22%, P.g 50.00%, F.n 44.44%, T.f 44.44% and P.i 

16.67%. With the patients with CP the following 

bacteria were found: P.i 63.63%, F.n 54.55%, A.a 

36.36%, P.g 36.36% and T.f 22.73%. 30 days after the 

beginning of the initial therapy, the percentages of 

the examined periodontal pathogens in both types of 

the disease were lowered. 

This study indicates that not all bacteria found in 

the subgingival biofilm react in the same way to the 

initial periodontal treatment. Some types reduce in 

numbers, while others persist. Negative bacteriolo-

gical findings can be the result of an inactive disease, 

while the presence of periodontal pathogens warns 

about the risk of further periodontal destruction.

Conclusion

Since the scaling and root planning with hand and 

ultrasound instruments is the basic and the most 

common non-surgical periodontal therapy, in the 

onset phase as well as in the phase when the achieved 

results are to be maintained, we can conclude from 

our findings that the initial therapy is not always 

sufficient for an optimal non surgical periodontal 

treatment outcome. The findings of this research 

show that the level of specific periodontal subgingi-

val pathogens does decrease indicating the necessity 

and appropriateness of the initial therapy treatment. 

Microbiological identification of periodontal 

bacteria neither helps to establish the diagnosis nor 

to determine the difference between aggressive 

periodontitis and chronic periodontitis, but it is, 

however, important in the selection of antibiotics or a 

combination of antibiotics. The presence of perio-

dontal pathogens in subgingival flora poses a risk for 

the advancement of the disease. Consequently, there 

is a rationale for using microbiological diagnosis to 

detect pathogens, monitor the success rate of the 

therapy as well as the outcome of the disease.
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Likewise, Decaillet et al. have come to a conclusion 

about the relationship between A. actinomycetem-

comitans and P. gingivalis. Out of 70 samples of 

subgingival plaque, 67 tested positive for A. actino-

mycetemcomitans and P. gingivalis. In other words, 

had A. actinomycetemcomitans been isolated in pa-

tients, we could have expected to isolate P. gingivalis 

as well [16]. 

Based on their microbiological research in chronic 

periodontitis, Cionca et al. have concluded that if P.g 

was to be isolated from a plaque sample, T.f and T.d 

could also be expected to be isolated from the same 

sample [17]. In our study, a higher percentage of P. 

intermedia was found in 14 (63.33%) patients with 

CP, than in 3 (16.67%) patients with AgP. In that 

research, P.i was isolated in over 50% of the patients 

with CP. In our research, before the therapy, the hi-

gher level of T.f was found in 8 (44.44%) patients with 

AgP than in 5 (22.73%) patients with CP. 30 days after 

the beginning of the therapy all 22 patients tested 

negative for T.f and the therapy proved successful. T.f 

appeared to be related to CP, which is inconsistent 

with the results of our research [18]. 

In their research, Settem et al. investigated the 

synergistic effect of T.f and F.n on the resorption of 

alveolar bone. They proved that mixed periodontal 

infections caused by these two bacteria lead to a fas-

ter absorption of alveolar bone than infections 

caused by either T.f or F.n [19]. According to the latest 

research, the role of F.n in oral hygiene is a very 

controversial one. In his research, Ji examined an 

influence of T.n and its cytopathogenic effects on 

gingival epithelial cells. F.n proved to be of great 

invasive ability, almost as invasive as P.g, however, 

with no cytopathic effect on epithelial cells [20]. 

F.n is considered to be an opportunistic pathogen 

and a key connection between the early and late 

colonizing bacteria in periodontal pockets, which is 

in line with our findings where a greater presence of 

F.n was found in 12 (54.55%) patients with CP than in 

8 (44.44%) patients with AgP. Polak et al. investi-

gated the possibility of the co-aggregation between 

P.g and F.n affecting the virulence of mixed perio-

dontal infections. They found that using lactose as an 

inhibitor of F.n reduced pathogenicity of P.g, thus 

proving the correlation between F.n and P. g [21].

In the course of our study in patients with AgP, 

percentage of isolated bacteria were as follows: A.a 

72.22%, P.g 50.00%, F.n 44.44%, T.f 44.44% and P.i 

16.67%. With the patients with CP the following 

bacteria were found: P.i 63.63%, F.n 54.55%, A.a 

36.36%, P.g 36.36% and T.f 22.73%. 30 days after the 

beginning of the initial therapy, the percentages of 

the examined periodontal pathogens in both types of 

the disease were lowered. 

This study indicates that not all bacteria found in 

the subgingival biofilm react in the same way to the 

initial periodontal treatment. Some types reduce in 

numbers, while others persist. Negative bacteriolo-

gical findings can be the result of an inactive disease, 

while the presence of periodontal pathogens warns 

about the risk of further periodontal destruction.

Conclusion

Since the scaling and root planning with hand and 

ultrasound instruments is the basic and the most 

common non-surgical periodontal therapy, in the 

onset phase as well as in the phase when the achieved 

results are to be maintained, we can conclude from 

our findings that the initial therapy is not always 

sufficient for an optimal non surgical periodontal 

treatment outcome. The findings of this research 

show that the level of specific periodontal subgingi-

val pathogens does decrease indicating the necessity 

and appropriateness of the initial therapy treatment. 

Microbiological identification of periodontal 

bacteria neither helps to establish the diagnosis nor 

to determine the difference between aggressive 

periodontitis and chronic periodontitis, but it is, 

however, important in the selection of antibiotics or a 

combination of antibiotics. The presence of perio-

dontal pathogens in subgingival flora poses a risk for 

the advancement of the disease. Consequently, there 

is a rationale for using microbiological diagnosis to 

detect pathogens, monitor the success rate of the 

therapy as well as the outcome of the disease.
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ABSTRACT

Positional dental anomalies (PA) are among frequent anomalies 
observed in dental practice. The aim of this study was to screen and 
identify the presence of positional dental anomalies within adult 
population in Bosnia and Herzegovina. 

Material and methods: The sample comprised of 492 adult 
subjects, aging from 20 to 44 years, both sexes, subdivided into 
age groups. A comprehensive standard clinical examinations 
were performed, using defined criteria. 

Results: Among all examined persons the positional anomalies (PA) 
were found in 263 patients (53,3%). The prevalence of PA was 
the highest in adults aged 25-34 (57, 5%). There was a significant 
difference in prevalence of positional anomalies among different 
age groups (Chi square 13,342, p<0,001). There were differences 
in prevalence of PA between persons of different sex, but no 
significant difference was found in PA prevalence between 
different sexes within the same age group. In overall adult sample 
the rotation was the most frequent positional anomaly and was 
found in 42, 7% cases. Ectopic teeth was found in 19, 3%, with a 
significant difference in prevalence of ectopic tooth in males (Chi 
square 6,281, p=0,043). Transposition had prevalence of only 0, 
4%, proving to be a rare phenomenon. 

Conclusion: Positional anomalies are very often registered and 
corrected through orthodontic treatment during children's 
growth, but they should also be observed and noted among 
adults. For those adults, adequate orthodontic procedures 
should be advised and advocated.

Key words: dental anomalies, rotation, ectopic teeth, transposition, 
prevalence.
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Introduction

Dental anomalies are abnormalities of number, 

size, shape (form), position and function of teeth [1]. 

The causes of dental anomalies are various from 

genetic mutations to environmental, traumatic and 

nutritional. Clinical problems caused by dental ano-

malies are both aesthetic and functional. Prevalence 

of dental anomalies are subject of many studies 

worldwide [2, 3, 4] but there are no many such stu-

dies in Bosnia and Herzegovina. Usually, dental ano-

malies' prevalence is examined within children po-

pulation [5, 6, 7] but rarely among adults. Positional 

dental anomalies are considered as the most fre-

quent anomalies observed in dental practice. Regard-

less to aetiology, positional anomalies in adults can 

increase the risk of caries and periodontal diseases, 

and/or disturb dental harmony ultimately leading to 

poor aesthetic appearance [8]. Orthodontic treat-

ment of positional anomalies in adults is an option 

and should be considered, even if not associated with 

other dental anomalies and/or malocclusions.

Some previous studies have investigated different 

dental anomalies in different populations and among 

persons of different age range.[9, 10, 11] 

The aim of this study was to screen and identify 

the presence of positional dental anomalies within 

adult population in Bosnia and Herzegovina. Increa-

sing knowledge on these anomalies among adult 

population can help understanding the disturbances 

in eruption pattern and contribute to treatment 

planning. 

Material and Methods

Study was cross-sectional, epidemiological and 

conducted from March to December 2017. The 

sample comprised of 492 adult subjects, aging from 

20 to 44 years, both sexes, after being given the 

informed consent (Table 1). Only persons with all 

teeth present (third molars excluded) and without 

previous orthodontic treatment were included. 

Adults were subdivided into age groups (Table 2). A 

comprehensive standard clinical examinations were 

performed in clinics of Faculty of Dentistry, Univer-

sity of Sarajevo. 

The study protocol was approved by the 

Ethics Committee of the Faculty of Dentistry with 

Clinics, University of Sarajevo.

Table 1. Age and sex distribution of the sample

Table 3. Prevalence and frequency of positional anomalies

Table 4. Frequency and prevalence of positional anomalies (PA) 
in adults of different age

Table 2. Descriptive statistics (minimum, maximum, 
mean and standard deviation) of subjects' age

20-24

25-34

35-44

Positional anomaly

No anomaly

Total

20-24

25-34

35-44

263

229

492

Yes

No

Total

Yes

No

Total

Yes

No

Total

23

46

69

140

102

242

100

81

181

33.3

66.7

100.0

57.9

42.1

100.0

55.2

44.8

100.0

53.5

46.5

100.0

20-24

25-34

35-44

69

242

181

20

25

35

24

34

44

22.54

30.56

38.81

1.24

3.01

2.17

Male

Female

Male

Female

Male

Female

35

34

99

143

52

129

Age

Age

Sex

Frequency

Frequency
Positional
anomalies 

Age

Number

aPrevalence  (%)

Prevalence (%)

Number Minimun Maximum Mean
Std. 

Deviation

aPrevalence =Number of anomalies/Total population (492)
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Criteria for diagnosing positional anomalies: No 

anomaly-normal, correct position of the tooth in the 

dental arch; Rotation-completely erupted tooth 

rotated around the longitudinal axis toward mesial or 

distal side irrespective to the degree of rotation; 

Ectopia - a completely erupted tooth that is distant 

from the place of its normal expected position 

(emergence); Transposition - the appearance of two 

totally erupted teeth that completely replaced 

positions; Other anomalies of the position of the 

tooth - will be recorded in the case, for example 

subimpaction and infraocclusion, as other deviations 

of the individual tooth from the normal position in 

the dental arch.

Statistical analysis was performed using Windows 

SPSS v.15 and Chi-square test was conducted to 

determine the statistical significance of dental 

anomalies by age groups and sex. P values ≤  0.05 

were considered significant. 

Results

Among all examined persons the positional 

anomalies (PA) were found in 263 patients (53, 3%) 

(Table 3). The prevalence of PA was the highest in 

adults aged 25-34 (57, 5%), and lowest in adults aged 

20-24. (Table 4) There was a significant difference in 

prevalence of positional anomalies among different 

age groups (Chi square 13,342, p<0,001). In adults 

aged 20-24 there are significantly less positional 

anomalies compared to other age groups.

There were differences in prevalence of PA 

between persons of different sex within same age 

range. (Table 5), but no significant difference was 

found in PA prevalence between different sexes 

within the same age group (Age group 20-24: Chi 

square 1,855, p>0, 05; Age group 25-34: Chi square 

0,362, p> 0, 05; Age group 35-44: Chi square 2,441, 

p>0, 05).

In overall adult sample the rotation was found in 

42, 7% cases. The highest prevalence (48, 8%) of 

rotation was found in adult females aged 35-44 

(Table 6), but no significant differences was found in 

tooth rotation prevalence between persons of 

different sex within the same age range (Males: Chi 

square 5,773, p>0, 05; Females: Chi square 1,998 

p>0, 05)

At least one ectopic tooth was found in 19, 3% of 

all cases. The prevalence of ectopic tooth was 17, 2% 
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Table 5. Frequency and prevalence of PA 
in persons of different sex and age

20-24

25-34

35-44

Male

Female

Total

Male

Female

Total

Male

Female

Total

Count

% within sex

Count

% within sex

Count

% within

Count

% within sex

Count

% within sex

Count

% within

Count

% within sex

Count

% within sex

Count

% within

35

100.0%

34

100.0%

69

100.0%

99

100.0%

143

100.0%

242

100.0%

52

100.0%

129

100.0%

181

100.0%

26

74.3%

20

58.8%

46

66.7%

44

44.4%

58

40.6%

102

42.1%

28

53.8%

53

41.1%

81

44.8%

9

25.7%

14

41.2%

23

33.3%

55

55.6%

85

59.4%

140

57.9%

24

46.2%

76

58.9%

100

55.2%

Positional anomalies 

Yes No
Age Sex Total

Table 6. Prevalence of tooth rotation among different sexes
and different age groups

Male

Female

20-24

25-34

35-44

Total

20-24

25-34

35-44

Total

Count

% within age range

Count

% within age range

Count

% within age range

Count

% 

Count

% within age range

Count

% within age range

Count

% within age range

Count

% 

35

100.0%

99

100.0%

52

100.0%

186

100.0%

34

100.0%

143

100.0%

129

100.0%

306

100.0%

28

80.0%

57

57.6%

31

59.6%

116

62.4%

22

64.7%

78

54.5%

66

51.2%

166

54.2%

7

20.0%

42

42.4%

21

40.4%

70

37.6%

12

35.3%

65

45.5%

63

48.8%

140

45.8%

Rotation

Yes No
AgeSex Total

in adult males and 20, 5% in adult females (Table 7). 

There was a significant difference in prevalence of 

ectopic tooth in males (Chi square 6,281, p=0,043). In 

adult males aged 20-24 there were significantly less 

ectopic teeth compared to the males older than 25. 

Prevalence of teeth transposition (TT) was only 0, 

4%. In overall sample only two cases of transposition 

were found, both in females older than 25. Other 

positional anomalies (OPA) were found in only one 

case, resulting in prevalence of 0, 2%

Discussion

The present study focused on positional anoma-

lies among adults in Bosnia and Herzegovina. Few 

years ago, similar study was conducted in Bosnia and 

Herzegovina focusing on dental anomalies among 

dental students aged 18-24.[9]. Some other studies 

worldwide focused on children and adolescents [2, 3, 

6, 7, 12, 13], orthodontic patients [13] and other po-

pulations [8, 10, 14, 15, 16, 17, 18, 19, 20, 21, 22] but 

no recent study was focused on adults of Bosnia and 

Herzegovina. 

Research of positional anomalies prevalence is 

interesting from anthropological point, because po-

pulation differences have been recognized, and 

trends in tooth position change can be followed and 

understood. Prevalence of positional anomalies in 

adults of Bosnia and Herzegovina is 53, 3% with no 

differences between sexes. In Turkish population 

prevalence of PA was 60, 8% [19], in Iraqi population 

only 24% [10], and in Indian was also the most 

common dental anomaly [17, 21]. The differences 

can be explained by different selection of anomalies, 

that is very often third molar impaction included, or 

by population and/or genetic impact differences. 

Rotation was the most common positional anomaly 

(42,3%) in adults of Bosnia and Herzegovina, which 

is much higher than in population of Saudi Arabia 

where rotation was found in 20,2% [14], or in Indian 

population where rotation was found in 10,24%[15]. 

Ectopic eruption of tooth was the second most 

common positional anomaly with prevalence of 

19,3% in overall adult population in Bosnia and 

Herzegovina, while its prevalence among adults in 

India was only 7,93% 15, and in Saudi Arabia 7,6% 

[14]. In Turkish population, ectopic teeth were found 

in 1, 52% of orthodontic patients [13]. Among adults 

observed in our study ectopic teeth were often 

associated with tooth rotation. Transposition of teeth 

in our study were found in only two cases (0,4%) 

which is in accordance with findings of transposition 

among dental patients in Iran 0,1% [22] or 0,3% in 

Saudi Arabia [14], confirming the findings of 

previous studies [14,23,24], but different from 

population in Mexico where transposition was found 

in 2,38% [16]. These findings suggest that tooth 

transposition may be considered as rare 

phenomenon that affects various populations.

In the present study, the third molars were 

excluded because of their variability in number, size, 

shape and position. If positional anomalies of third 

molars were included than overall prevalence of 

positional anomalies would be even higher. The 

incidence of impacted third molars in population of 

Bosnia and Herzegovina is very high (61, 2% among 

persons aged 20-30) 25 and the complete diagnostic 

protocol requires radiographic evaluation. Our study 

was entirely clinical not involving radiographic 

procedures. 

Table 7. Ectopic teeth in subjects of different sex within age groups

Male

Female

20-24

25-34

35-44

Total

20-24

25-34

35-44

Total

Count

% within age range

Count

% within age range

Count

% within age range

Count

% 

Count

% within age range

Count

% within age range

Count

% within age range

Count

% 

35

100.0%

99

100.0%

52

100.0%

186

100.0%

34

100.0%

143

100.0%

129

100.0%

306

100.0%

33

94.3%

76

76.8%

45

86.5%

154

82.8%

30

88.2%

111

77.6%

102

79.1%

243

79.4%

2

5.7%

23

23.2%

7

13.5%

32

17.2%

4

11.8%

32

22.4%

27

20.9%

63

20.6%

Ectopic tooth

Yes No
AgeSex Total
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Criteria for diagnosing positional anomalies: No 

anomaly-normal, correct position of the tooth in the 

dental arch; Rotation-completely erupted tooth 

rotated around the longitudinal axis toward mesial or 

distal side irrespective to the degree of rotation; 

Ectopia - a completely erupted tooth that is distant 

from the place of its normal expected position 

(emergence); Transposition - the appearance of two 

totally erupted teeth that completely replaced 

positions; Other anomalies of the position of the 

tooth - will be recorded in the case, for example 

subimpaction and infraocclusion, as other deviations 

of the individual tooth from the normal position in 

the dental arch.

Statistical analysis was performed using Windows 

SPSS v.15 and Chi-square test was conducted to 

determine the statistical significance of dental 

anomalies by age groups and sex. P values ≤  0.05 

were considered significant. 

Results

Among all examined persons the positional 

anomalies (PA) were found in 263 patients (53, 3%) 

(Table 3). The prevalence of PA was the highest in 

adults aged 25-34 (57, 5%), and lowest in adults aged 

20-24. (Table 4) There was a significant difference in 

prevalence of positional anomalies among different 

age groups (Chi square 13,342, p<0,001). In adults 

aged 20-24 there are significantly less positional 

anomalies compared to other age groups.

There were differences in prevalence of PA 

between persons of different sex within same age 

range. (Table 5), but no significant difference was 

found in PA prevalence between different sexes 

within the same age group (Age group 20-24: Chi 

square 1,855, p>0, 05; Age group 25-34: Chi square 

0,362, p> 0, 05; Age group 35-44: Chi square 2,441, 

p>0, 05).

In overall adult sample the rotation was found in 

42, 7% cases. The highest prevalence (48, 8%) of 

rotation was found in adult females aged 35-44 

(Table 6), but no significant differences was found in 

tooth rotation prevalence between persons of 

different sex within the same age range (Males: Chi 

square 5,773, p>0, 05; Females: Chi square 1,998 

p>0, 05)

At least one ectopic tooth was found in 19, 3% of 

all cases. The prevalence of ectopic tooth was 17, 2% 
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Table 5. Frequency and prevalence of PA 
in persons of different sex and age

20-24

25-34

35-44

Male

Female

Total

Male

Female

Total

Male

Female

Total

Count

% within sex

Count

% within sex

Count

% within

Count

% within sex

Count

% within sex

Count

% within

Count

% within sex

Count

% within sex

Count

% within

35

100.0%

34

100.0%

69

100.0%

99

100.0%

143

100.0%

242

100.0%

52

100.0%

129

100.0%

181

100.0%

26

74.3%

20

58.8%

46

66.7%

44

44.4%

58

40.6%

102

42.1%

28

53.8%

53

41.1%

81

44.8%

9

25.7%

14

41.2%

23

33.3%

55

55.6%

85

59.4%

140

57.9%

24

46.2%

76

58.9%

100

55.2%

Positional anomalies 

Yes No
Age Sex Total

Table 6. Prevalence of tooth rotation among different sexes
and different age groups

Male

Female

20-24

25-34

35-44

Total

20-24

25-34

35-44

Total

Count

% within age range

Count

% within age range

Count

% within age range

Count

% 

Count

% within age range

Count

% within age range

Count

% within age range

Count

% 

35

100.0%

99

100.0%

52

100.0%

186

100.0%

34

100.0%

143

100.0%

129

100.0%

306

100.0%

28

80.0%

57

57.6%

31

59.6%

116

62.4%

22

64.7%

78

54.5%

66

51.2%

166

54.2%

7

20.0%

42

42.4%

21

40.4%

70

37.6%

12

35.3%

65

45.5%

63

48.8%

140

45.8%

Rotation

Yes No
AgeSex Total

in adult males and 20, 5% in adult females (Table 7). 

There was a significant difference in prevalence of 

ectopic tooth in males (Chi square 6,281, p=0,043). In 

adult males aged 20-24 there were significantly less 

ectopic teeth compared to the males older than 25. 

Prevalence of teeth transposition (TT) was only 0, 

4%. In overall sample only two cases of transposition 

were found, both in females older than 25. Other 

positional anomalies (OPA) were found in only one 

case, resulting in prevalence of 0, 2%

Discussion

The present study focused on positional anoma-

lies among adults in Bosnia and Herzegovina. Few 

years ago, similar study was conducted in Bosnia and 

Herzegovina focusing on dental anomalies among 

dental students aged 18-24.[9]. Some other studies 

worldwide focused on children and adolescents [2, 3, 

6, 7, 12, 13], orthodontic patients [13] and other po-

pulations [8, 10, 14, 15, 16, 17, 18, 19, 20, 21, 22] but 

no recent study was focused on adults of Bosnia and 

Herzegovina. 

Research of positional anomalies prevalence is 

interesting from anthropological point, because po-

pulation differences have been recognized, and 

trends in tooth position change can be followed and 

understood. Prevalence of positional anomalies in 

adults of Bosnia and Herzegovina is 53, 3% with no 

differences between sexes. In Turkish population 

prevalence of PA was 60, 8% [19], in Iraqi population 

only 24% [10], and in Indian was also the most 

common dental anomaly [17, 21]. The differences 

can be explained by different selection of anomalies, 

that is very often third molar impaction included, or 

by population and/or genetic impact differences. 

Rotation was the most common positional anomaly 

(42,3%) in adults of Bosnia and Herzegovina, which 

is much higher than in population of Saudi Arabia 

where rotation was found in 20,2% [14], or in Indian 

population where rotation was found in 10,24%[15]. 

Ectopic eruption of tooth was the second most 

common positional anomaly with prevalence of 

19,3% in overall adult population in Bosnia and 

Herzegovina, while its prevalence among adults in 

India was only 7,93% 15, and in Saudi Arabia 7,6% 

[14]. In Turkish population, ectopic teeth were found 

in 1, 52% of orthodontic patients [13]. Among adults 

observed in our study ectopic teeth were often 

associated with tooth rotation. Transposition of teeth 

in our study were found in only two cases (0,4%) 

which is in accordance with findings of transposition 

among dental patients in Iran 0,1% [22] or 0,3% in 

Saudi Arabia [14], confirming the findings of 

previous studies [14,23,24], but different from 

population in Mexico where transposition was found 

in 2,38% [16]. These findings suggest that tooth 

transposition may be considered as rare 

phenomenon that affects various populations.

In the present study, the third molars were 

excluded because of their variability in number, size, 

shape and position. If positional anomalies of third 

molars were included than overall prevalence of 

positional anomalies would be even higher. The 

incidence of impacted third molars in population of 

Bosnia and Herzegovina is very high (61, 2% among 

persons aged 20-30) 25 and the complete diagnostic 

protocol requires radiographic evaluation. Our study 

was entirely clinical not involving radiographic 

procedures. 

Table 7. Ectopic teeth in subjects of different sex within age groups

Male

Female

20-24

25-34

35-44

Total

20-24

25-34

35-44

Total

Count

% within age range

Count

% within age range

Count

% within age range

Count

% 

Count

% within age range

Count

% within age range

Count

% within age range

Count

% 

35

100.0%

99

100.0%

52

100.0%

186

100.0%

34

100.0%

143

100.0%

129

100.0%

306

100.0%

33

94.3%

76

76.8%

45

86.5%

154

82.8%

30

88.2%

111

77.6%

102

79.1%

243

79.4%

2

5.7%

23

23.2%

7

13.5%

32

17.2%

4

11.8%

32

22.4%

27

20.9%

63

20.6%

Ectopic tooth

Yes No
AgeSex Total
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Conclusion

Overall prevalence of positional anomalies in 

adult population in Bosnia and Herzegovina is 53, 

5%. The prevalence of positional anomalies in 

different age groups was 33, 3%, 57.9%, 55, 2% 

respectively, showing the significantly less positional 

anomalies in adults aged 20-24 when compared to 

other age groups. There was no significant difference 

in prevalence of positional anomalies between adult 

males and females within the same age groups. 

Rotation was the most frequent positional anomaly 

with prevalence of 42, 7%, but with no significant 

difference in the prevalence of this anomaly 

regarding the different age group or sex. The 

prevalence of ectopic teeth was 19, 3%. In adult 

males, the prevalence of ectopic teeth was 17, 2%, 

and in females was 20, 6%. The younger adult males 

(younger than 25) had significantly less ectopic teeth 

than adult males in other age groups (25-34 and 35-

44). Transposition was found in only two cases 

(prevalence of 0, 4%), both cases were females.

Positional anomalies are very often registered and 

corrected through orthodontic treatment during 

children's growth, but they should also be observed 

and noted among adults. For those adults, adequate 

orthodontic procedures should be advised and 

advocated.

Conflict of interest: The authors declare that 

they have no conflict of interest. This study was not 

sponsored by any external organisation.
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Conclusion

Overall prevalence of positional anomalies in 

adult population in Bosnia and Herzegovina is 53, 

5%. The prevalence of positional anomalies in 

different age groups was 33, 3%, 57.9%, 55, 2% 

respectively, showing the significantly less positional 

anomalies in adults aged 20-24 when compared to 

other age groups. There was no significant difference 

in prevalence of positional anomalies between adult 

males and females within the same age groups. 

Rotation was the most frequent positional anomaly 

with prevalence of 42, 7%, but with no significant 

difference in the prevalence of this anomaly 

regarding the different age group or sex. The 

prevalence of ectopic teeth was 19, 3%. In adult 

males, the prevalence of ectopic teeth was 17, 2%, 

and in females was 20, 6%. The younger adult males 

(younger than 25) had significantly less ectopic teeth 

than adult males in other age groups (25-34 and 35-

44). Transposition was found in only two cases 

(prevalence of 0, 4%), both cases were females.

Positional anomalies are very often registered and 

corrected through orthodontic treatment during 

children's growth, but they should also be observed 

and noted among adults. For those adults, adequate 

orthodontic procedures should be advised and 

advocated.
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ABSTRACT

Aim: The aim of the study was to morphometrically establish the 
infraorbital foramen location and to analyze the variations in position 
and number. 

Materials and methods: Testing of morphometric characteristics of the 
infraorbital foramen with respect to the side and sex was performed on 
200 macerated skulls. Morphometric measurements were carried out 
on the osteological material using digital caliper analyzing as follows: 
distance of the upper edge of the infraorbital foramen from infraorbital 
edge in a line parallel to the median line of the face; distance from the 
medial border of the infraorbital foramen from medial line; 
mediolateral diameter of infraorbital foramen; relationship between 
infraorbital foramen against the teeth of the upper jaw and possible 
variation in the number of infraorbital foramen.

Results: Measurements showed that the location of infraorbital foramen is 
at the intersection of three lines as it follows: among men on the average 
8.5mm right and 8.4mm left, measured from infraorbital edge, parallel 
to the medial line, and 27mm right and 27.5mm left, measured from the 
medial line, and in the same vertical line with the first premolar tooth; 
among women averaged at 8.1mm right and 7.7mm left, measured from 
infraorbital edge, parallel to the medial line, and 26.9 mm right and 25.5 
mm left, measured from the medial line, and in the same vertical line 
with the first premolar tooth. The existence of two infraorbital foramen 
was registered on the same side of the male skulls in 10.55% cases, and 
on the female skulls in 10.43% cases and it was more often on the right 
side.

Conclusion: The presence of the supranumerary foramina, as well as, the 
morphometric measures in this study may intervene with the 
anesthesia, thus suggesting that they must be considered in anesthesia 
evaluation and be remembered during the procedures used for the 
localization of the foramen.
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Introduction

Conductive anesthesia is used in many areas of 
medicine and dentistry. Conductive anesthesia is ra-
pid and effective anesthesia, followed by minimal 
pain, causing minimal damage to the tissue it is appli-
ed to and is not accompanied by complications carri-
ed with general anesthesia [1]. Conductive anesthe-
sia is the most convenient form of locoregional ane-
sthesia because of the application of small amount of 
local anesthetic in the immediate surrounding nerve 
trunk or its branches achieves insensitivity of broad 
area that innervates anesthetized nerve. Conductive 
anesthesia known as a nerve block, is marked by mo-
toric and sensory paralysis of the body that supplies 
the anesthetized nerve. Firstly, the anesthetic blocks 
sensory nerve excitability, and then the motor one 
thus making possible to perform surgical procedures 
in anesthetized area without muscle tension and re-
flexes. To adequately perform conductive anesthesia 
on an individual nerve, it is necessary to know the 
topography and distribution of these nerves, as well 
as to evaluate bony markers and their possible varia-
tions present on the skeleton [2].

Clinically important foramina in the maxillofacial 
region are infraorbital and mental foramen [3]. Infra-
orbital foramen is located on the front of the body of 
the upper jaw. The infraorbital nerve exits from the 
infraorbital foramen, which is located just inferior to 
the orbit slightly nasal to an imaginary line drawn 
through the middle of the infraorbital rim. The infra-
orbital nerve supplies the central area of the face, in-
cluding the upper lip, cheeks, and part of the external 
nose [1]. From infraorbital canal the small canals go 
down the front wall of the maxillary sinus to the roots 
of the upper teeth and carry nerves and blood vessels 
of the upper teeth. Mental foramen is located on the 
outer side of the body of the lower jaw and chin. Be-

longing nerve and artery exist throughout this part. 
Mental nerve innervates the skin of the lower lip and 
chin.

Materials and Methods

Testing of morphometric characteristics of the 
infraorbital foramen and statistical analysis with 
respect to the side and sex of the examined objects 
were performed on 200 macerated skulls, both sexes 
and of various ages from the osteological collection of 
the Department of Anatomy, Faculty of Medicine, 
University of Sarajevo. Among 200 analyzed skulls, 
109 or 54.5% were male skulls and 91 or 45.5%, 
female ones. 

Morphometric measurements were carried out 
on the osteological material using digital caliper 
analyzing the following:

• Distance of the upper edge of the infraorbital 
foramen from infraorbital edge in a line parallel 
to the median line of face

• Distance from the medial border of the infra-
orbital foramen from medial line

• Mediolateral diameter of infraorbital foramen
• Relationship between infraorbital foramen 

against the teeth of the upper jaw
• Possible variation in the number of infraorbital 

foramen
Measurements were carried out by a researcher 

with a digital caliper marked with a millimeter scale. 
Statistical analyzes was performed (under side of 
skull and gender) using Microsoft Excel 2007, SPSS 
Statistics v19; GraphPad 2009, and t-test of signi-
ficance. Characteristic skulls were photographed 
with a Sony Cybershot DSC-H7 8MP resolution.

Results

The average distance between the upper edge of 

foramen and infraorbital edge was 8.5mm on the 

right side of male skull with a range of 3.0-15mm and 

the standard deviation of ±2.1mm (Figure 1). On the 

left side of the examined male skulls this value was 

less being 8.4mm (range 3.5 to 13.5mm, standard 

Figure 1. Measured parameters related to localization infraorbital foramen; 
male (46 years). 1 - the distance from infraorbital foramen to infraorbital edge, 
2 - the distance from infraorbital foramen to supraorbital notch or foramen, 
3 - the distance from infraorbital foramen to medial line. Black line shows the 
projection of infraorbital foramen in relation to supraorbital notch or foramen, 
and the teeth of the upper jaw.
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Figure 1. Measured parameters related to localization infraorbital foramen; 
male (46 years). 1 - the distance from infraorbital foramen to infraorbital edge, 
2 - the distance from infraorbital foramen to supraorbital notch or foramen, 
3 - the distance from infraorbital foramen to medial line. Black line shows the 
projection of infraorbital foramen in relation to supraorbital notch or foramen, 
and the teeth of the upper jaw.
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Table 6. Mediolateral diameter of infraorbital foramen of female

Average value

Range

Standard deviation

4.4 mm

1-6 mm

±1 mm

4.5 mm

1-5 mm

±1 mm

Right Left
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deviation of ±2.3mm). P value=0.4491 indicates that 

the difference between the sides in men was not 

statistically significant (Table 1)

On the female skulls the average distance between 

the upper edge of infraorbital foramen and 

infraorbital edge was 8.1mm on the right (range 3.0-

12mm, SD ±1.6mm), and 7.7mm on the left side 

(range 2.5 to 12.0mm, SD ±1.6mm). The difference 

between the sides is statistically significant, 

p=0.0004 (Table 2).

The difference in the values of the distance of the 

upper edge of infraorbital foramen and infraorbital 

edge between the right side of men and women is not 

statistically significant (p=0.3383), as well as the 

difference between the left side of men and women 

(p=0.0531). The average distance from the medial 

edge of infraorbital foramen to the medial line of the 

faces on male skulls, on the right side was 27.9mm, 

with a range of 24.0 to 32.5mm and a standard 

deviation of ±3.8mm.On the left, the average value of 

the distance was slightly smaller and it was measured 

as 27.5mm (range 24.5 to 33,0mm, SD±2.9mm). P 

value=0.0001 in this case represents a statistically 

significant difference (Table 3).

On the female skulls the measured distances were 

on the average about 2mm less than on the male 

skulls being on the right 26.9mm, and 25.5mm on the 

left ranging from 22.1 to 30.8mm right and from 22 to 

30.6mm left. P value=0.0001 in this case represents a 

statistically significant difference (Table 4).

There is a statistically significant difference in the 

distances from the medial edge of infraorbital 

foramen to the medial line between the right side of 

men and women (p=0.0017) and the difference of the 

left side of men and women (p=0.0001). 

Mediolateral diameter of infraorbital foramen on 

the male skulls was on average 4.8mm on the right 

and 4.6mm on the left ranging from 2.0 to 7.0mm and 

1.0 to 7.0mm and a standard deviation of ±1.0mm 

and ±1.2 mm. The difference is not statistically 

significant, the p value is p=0.1607 (Table 5).

On the female skulls the average value of medio-

lateral diameter was 4.4mm±1.0mm on the right and 

4.5mm±1mm on the left ranging from 1-6mm on the 

right or 1-5mm on the left. On the basis of these data 

it was revealed that there was no statistically 

significant difference in the values of mediolateral 

diameter with regards to the gender and the side of 

the examined skulls. As with men, the difference 

Table 1. Distance from the upper edge of the infraorbital foramen 
and infraorbital egde in parallel line of the midline of male

Table 2. Distance from the upper edge of the infraorbital foramen 
and infraorbital egde in parallel line of the midline of female

Table 3. Distance from the medial edge of the infraorbital foramen 
and medial line of male

Table 4. Distance from the medial edge of the infraorbital foramen 
and medial line of female

Table 5. Mediolateral diametar of infraorbital foramen of male

Average value

Range

Standard deviation

Average value

Range

Standard deviation

Average value

Range

Standard deviation

Average value

Range

Standard deviation

Average value

Range

Standard deviation

8.5 mm

3-15 mm

±2.1 mm

8.1 mm

3-12 mm

±1.6 mm

27.9 mm

24-32.5 mm

±3.8 mm

26.9 mm

22.1-30.8 mm

±2.7 mm

4.8 mm

2-7 mm

±1 mm

8.4 mm

3.5-13.5 mm

±2.3 mm

7.7 mm

2.5-12 mm

±1.6 mm

27.5 mm

24.5-33 mm

±2.9 mm

25.5 mm

22-30.6 mm

±2.2 mm

4.6 mm

1-7 mm

±1.2 mm

Right

Right

Right

Right

Right

Left

Left

Left

Left

Left

among women is not significant, the p value is 

p=0.4366 (Table 6). It was found that the difference 

in values of mediolateral diameter between the right 

and left side among men and women is statistically 

significant (p=0.0444), but on the left side this diffe-

rence is not statistically significant (p=0.6272).

Infraorbital foramen is located on the right side of 

the tested male and female skulls in the same vertical 

plane as the first premolar in 64% cases, followed by 

the projection of the canines in 17% cases, in the 

projection of the second premolar in 17% cases, and 

finally in the projection of the first molar tooth in only 

2% cases. The left infraorbital foramen was in the 

same vertical plane with the first premolar tooth in 

72% cases, with the second premolar one in 17% 

cases, followed by the canine in 8% cases, and in 3% 

of cases in the same vertical plane with the first molar 

tooth.

Multiple infraorbital foramen was found in 23 

men cases. It was about the existence of the double 

infraorbital foramen, which were placed unilaterally, 

namely: 12 skulls on the right, and 8 on the left side of 

the skulls. On three male skulls where two of them 

were on the right and one on the left, the existence of 

triple infraorbital foramen was registered. On the 

analyzed skulls with the existence of multiple 

infraorbital foramen on one side, it was noted that the 

accessory foramen was smaller than the main one. On 

the female skulls multiple infraorbital foramen was 

found in 19 cases. In 17 cases it was about unilateral 

present double infraorbital foramen, and in 11 cases 

the foramen was located on the right side of the 

examined skulls and in 6 cases on the left side. On two 

female skulls, three infraorbital foramen on the left 

side were found (Figure 2).

Regarding all 37 cases with the present double 

infraorbital foramen, in 13 cases the second foramen 

was located super-lateral from the main foramen at a 

distance of 5-10mm, in 10 cases it was inferolateral 

from it at a distance of 3-6mm, and in the next 8 cases 

the accessory foramen was located super-medial 

from the main foramen at an average distance of 6-

8mm, and the remaining 6 cases were located infero-

medial at a distance of 4-6mm. On the skulls with the 

existence of three infraorbital foramen, the order 

showed there were both accessory foramen in three 

cases located super-lateral from the main foramen, 

and in two cases the accessory foramen was located 

super-medial from the main foramen (Figure 3).

Discussion

Infraorbital foramen is an important skeletal ope-

ning that is of importance in the surgery, local ane-

sthesia and invasive procedures in the maxillofacial 

region. Knowledge of regional anatomy is important 

in order to avoid injuries of neurovascular elements 

passing through the foramina and notches. The key to 

a successful surgical procedures in maxillofacial re-

gion is a precise knowledge of the anatomical locali-

zation of the major foramina 3, 4. Therefore, this pa-

per analyzed these foramina, their precise locali-

zation, relationship with other bony structures, the 

distance between them being of great importance in 

order to avoid damage of the vessels and nerve 

elements that pass through them. The studies were 

conducted on a representative sample of 200 mace-

rated skulls of both sexes. It measured the distances 

of important structures of affordable and fixed per-

manent points in order to obtain adequate and 
Figure 2. Female skull (49 years), left side. 

1 - main infraorbital foramen, 2 - accessory infraorbital foramina

Figure 3. Most common variation of the position 
of the accessory infraorbital foramina
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Table 6. Mediolateral diameter of infraorbital foramen of female

Average value

Range

Standard deviation

4.4 mm

1-6 mm

±1 mm

4.5 mm

1-5 mm

±1 mm

Right Left
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deviation of ±2.3mm). P value=0.4491 indicates that 

the difference between the sides in men was not 

statistically significant (Table 1)

On the female skulls the average distance between 

the upper edge of infraorbital foramen and 

infraorbital edge was 8.1mm on the right (range 3.0-

12mm, SD ±1.6mm), and 7.7mm on the left side 

(range 2.5 to 12.0mm, SD ±1.6mm). The difference 

between the sides is statistically significant, 

p=0.0004 (Table 2).

The difference in the values of the distance of the 

upper edge of infraorbital foramen and infraorbital 

edge between the right side of men and women is not 

statistically significant (p=0.3383), as well as the 

difference between the left side of men and women 

(p=0.0531). The average distance from the medial 

edge of infraorbital foramen to the medial line of the 

faces on male skulls, on the right side was 27.9mm, 

with a range of 24.0 to 32.5mm and a standard 

deviation of ±3.8mm.On the left, the average value of 

the distance was slightly smaller and it was measured 

as 27.5mm (range 24.5 to 33,0mm, SD±2.9mm). P 

value=0.0001 in this case represents a statistically 

significant difference (Table 3).

On the female skulls the measured distances were 

on the average about 2mm less than on the male 

skulls being on the right 26.9mm, and 25.5mm on the 

left ranging from 22.1 to 30.8mm right and from 22 to 

30.6mm left. P value=0.0001 in this case represents a 

statistically significant difference (Table 4).

There is a statistically significant difference in the 

distances from the medial edge of infraorbital 

foramen to the medial line between the right side of 

men and women (p=0.0017) and the difference of the 

left side of men and women (p=0.0001). 

Mediolateral diameter of infraorbital foramen on 

the male skulls was on average 4.8mm on the right 

and 4.6mm on the left ranging from 2.0 to 7.0mm and 

1.0 to 7.0mm and a standard deviation of ±1.0mm 

and ±1.2 mm. The difference is not statistically 

significant, the p value is p=0.1607 (Table 5).

On the female skulls the average value of medio-

lateral diameter was 4.4mm±1.0mm on the right and 

4.5mm±1mm on the left ranging from 1-6mm on the 

right or 1-5mm on the left. On the basis of these data 

it was revealed that there was no statistically 

significant difference in the values of mediolateral 

diameter with regards to the gender and the side of 

the examined skulls. As with men, the difference 

Table 1. Distance from the upper edge of the infraorbital foramen 
and infraorbital egde in parallel line of the midline of male

Table 2. Distance from the upper edge of the infraorbital foramen 
and infraorbital egde in parallel line of the midline of female

Table 3. Distance from the medial edge of the infraorbital foramen 
and medial line of male

Table 4. Distance from the medial edge of the infraorbital foramen 
and medial line of female

Table 5. Mediolateral diametar of infraorbital foramen of male

Average value

Range

Standard deviation

Average value

Range

Standard deviation

Average value

Range

Standard deviation

Average value

Range

Standard deviation

Average value

Range

Standard deviation

8.5 mm

3-15 mm

±2.1 mm

8.1 mm

3-12 mm

±1.6 mm

27.9 mm

24-32.5 mm

±3.8 mm

26.9 mm

22.1-30.8 mm

±2.7 mm

4.8 mm

2-7 mm

±1 mm

8.4 mm

3.5-13.5 mm

±2.3 mm

7.7 mm

2.5-12 mm

±1.6 mm

27.5 mm

24.5-33 mm

±2.9 mm

25.5 mm

22-30.6 mm

±2.2 mm

4.6 mm

1-7 mm

±1.2 mm

Right

Right

Right

Right

Right

Left

Left

Left

Left

Left

among women is not significant, the p value is 

p=0.4366 (Table 6). It was found that the difference 

in values of mediolateral diameter between the right 

and left side among men and women is statistically 

significant (p=0.0444), but on the left side this diffe-

rence is not statistically significant (p=0.6272).

Infraorbital foramen is located on the right side of 

the tested male and female skulls in the same vertical 

plane as the first premolar in 64% cases, followed by 

the projection of the canines in 17% cases, in the 

projection of the second premolar in 17% cases, and 

finally in the projection of the first molar tooth in only 

2% cases. The left infraorbital foramen was in the 

same vertical plane with the first premolar tooth in 

72% cases, with the second premolar one in 17% 

cases, followed by the canine in 8% cases, and in 3% 

of cases in the same vertical plane with the first molar 

tooth.

Multiple infraorbital foramen was found in 23 

men cases. It was about the existence of the double 

infraorbital foramen, which were placed unilaterally, 

namely: 12 skulls on the right, and 8 on the left side of 

the skulls. On three male skulls where two of them 

were on the right and one on the left, the existence of 

triple infraorbital foramen was registered. On the 

analyzed skulls with the existence of multiple 

infraorbital foramen on one side, it was noted that the 

accessory foramen was smaller than the main one. On 

the female skulls multiple infraorbital foramen was 

found in 19 cases. In 17 cases it was about unilateral 

present double infraorbital foramen, and in 11 cases 

the foramen was located on the right side of the 

examined skulls and in 6 cases on the left side. On two 

female skulls, three infraorbital foramen on the left 

side were found (Figure 2).

Regarding all 37 cases with the present double 

infraorbital foramen, in 13 cases the second foramen 

was located super-lateral from the main foramen at a 

distance of 5-10mm, in 10 cases it was inferolateral 

from it at a distance of 3-6mm, and in the next 8 cases 

the accessory foramen was located super-medial 

from the main foramen at an average distance of 6-

8mm, and the remaining 6 cases were located infero-

medial at a distance of 4-6mm. On the skulls with the 

existence of three infraorbital foramen, the order 

showed there were both accessory foramen in three 

cases located super-lateral from the main foramen, 

and in two cases the accessory foramen was located 

super-medial from the main foramen (Figure 3).

Discussion

Infraorbital foramen is an important skeletal ope-

ning that is of importance in the surgery, local ane-

sthesia and invasive procedures in the maxillofacial 

region. Knowledge of regional anatomy is important 

in order to avoid injuries of neurovascular elements 

passing through the foramina and notches. The key to 

a successful surgical procedures in maxillofacial re-

gion is a precise knowledge of the anatomical locali-

zation of the major foramina 3, 4. Therefore, this pa-

per analyzed these foramina, their precise locali-

zation, relationship with other bony structures, the 

distance between them being of great importance in 

order to avoid damage of the vessels and nerve 

elements that pass through them. The studies were 

conducted on a representative sample of 200 mace-

rated skulls of both sexes. It measured the distances 

of important structures of affordable and fixed per-

manent points in order to obtain adequate and 
Figure 2. Female skull (49 years), left side. 

1 - main infraorbital foramen, 2 - accessory infraorbital foramina

Figure 3. Most common variation of the position 
of the accessory infraorbital foramina
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statistically significant values that are characteristic 

for our population.

By analyzing infraorbital foramen we wanted to 

standardize anatomical information about relation-

ships, dimension and location of foramen for the so-

called periorbital, maxillofacial and reconstructive 

surgical procedures, as well as for regional nerve 

blockade.

Ignorance of anatomical variations may cause 

nerve damage in the course of regional nerve blocks, 

which are often used primarily for minor procedures 

on the face in facial plastic reconstructive and aesthe-

tic sense (nasal bone fracture, respiration of the 

maxillary incisors, reduction of the soft tissues of the 

nose, lip, lower eyelid etc). Nerve blockade in these 

cases is less invasive and more useful for the patient 

than complete blockage of the maxillary or mandi-

bular nerve, and the blockage of supratrochlear and 

supraorbital nerve is applied in the treatment of 

chronic pain caused by trigeminal neuralgia [5, 6]. 

Specifically, in the area of chin, lips, cheeks, and exter-

nal nose, upper and lower eyelid the surgery is often 

performed which its nature does not require general 

anesthesia. On the other hand, the trauma of these 

areas does not always make possible to have a team 

with an anesthesiologist. The infiltration of the ope-

rative field requires itself a large amount of anesthe-

tics, and it does not provide complete indolence, and 

in a sense, it changes the volume of tissue which is not 

appropriate for the procedure in plastic surgery. But 

the opportunities for conductive anesthesia in these 

areas have not been fully explored yet, despite of 

numerous researches and studies by many authors. 

Based on the above, it can easily be seen that the pre-

cise anatomical morphometry of supraorbital, fron-

tal, infraorbital and mental foramen is necessary for 

many reasons, and that the precise standardization of 

anatomical relations and localization of these fora-

mina is a crucial step before any local anesthesia 

procedures [3].

From the available studies which analyzed 30 

adult skulls of the Egyptians, infraorbital foramen is 

located in the projection of the upper teeth as well, in 

the projection of the second premolar in 50% of 

cases, the first premolars 15%, between the first and 

second premolars 15% and in projection of canine 

20% cases [7]. In our analysis infraorbital foramen is 

located in the same vertical plane as the first premo-

lar in 64% cases on the right, the projection of cani-

nes in 17% cases, in projection of the second premo-

lar in 17% cases and at the end in the projection of the 

first molar teeth in just 2% cases. Left infraorbital 

foramen is located in the same vertical plane with the 

first premolar tooth in 72% cases, with the second 

premolar in 17% cases followed by the canine in 8% 

cases and in 3% cases in the same vertical plane with 

the first molar tooth. 

Measurements showed that the location of infra-

orbital foramen is at the intersection of three lines 

(with defined distances for the upper part of the 

vertical and horizontal line), as follows:

• among men on the average average 8.5±2.1mm 

right and 8.4±2.3mm left, measured from 

infraorbital edge, parallel to the medial line, and 

27±3.8mm right and 27.5±2.9mm left, measured 

from the medial line, and in the same vertical line 

with the first premolar tooth. The obtained value 

of p=0.449 indicates that the difference between 

the left and right side in males is not statistically 

significant.

• among women averaged 8.1±1.6mm right and 

7.7±1.6mm left, measured from infraorbital edge, 

parallel to the medial line, and 26.9±2.7 mm right 

and 25.5±2.2 mm left, measured from the medial 

line, and in the same vertical line with the first 

premolar tooth. In this case, the difference is 

statistically significant (p= 0.0004).

The additional risk with a regional blockade of in-

fraorbital nerve is the existence of two or three fora-

men on the same side [8, 9]. The existence of two in-

fraorbital foramen on the same side of the skulls was 

registered among men in 10.55% and regarding wo-

men in 10.43% cases mostly on the right side. Exis-

tence of multiple infraorbital foramen in the sample 

of 1064 skulls was registered in 4.7% cases, more of-

ten on the left side [9]. At 5 analyzed skulls (3 male 

and 2 female) the existence of three foramen on the 

same side was revealed. It was observed that the ac-

cessory foramen was of smaller size and was located 

at different distances from the main foramen. The 

appearance of two, three or more foramen on the sa-

me side of the skulls being analyzed is not so often in 

comparison to other studies in which noted the pre-

sence of four foramen on the same side or the existen-

ce of multiple foramen in ipsilateral in the percentage 

of 12-18% of the examined skulls [10]. Aziz found on 

non- macerate skulls that through multiple foramen 

the branches of infraorbital nerve pass being inten-

ded for sensitive innervation on the face structures 

enabling each of canaliculi separated branches to go 

out through a separate foramen [7]. The blockade in 

the main foramen only, given there is a multiple fora-

men at different distances from it, can lead to incom-

plete anesthesia in the operating area thus recom-

mending the injection of local anesthetic in the wider 

area around the infraorbital foramen to the field of 

anesthetics action and branches that come out possi-

bly through the accessory infraorbital foramen.

Comparing the values of mediolateral diameter in 

both men and women, it was observed that there we-

re no statistically significant differences in the side of 

a person of the same sex, but comparing the right side 

of men and women it was observed that there was a 

statistically significant difference (p=0.0444), while 

on the left side, the difference was not statistically 

significant (p=0.6272). The same bilateral mediola-

teral diameter of infraorbital foramen among men is 

present in 66% cases, since in the remaining 34% 

cases infraorbital foramen showed different values of 

mediolateral diameter on the right and the left. 

Among women, the relationship is 63.7% with the 

same foramen size bilaterally, compared to 36.3% 

with different dimensions on the right and left. Berg-

man and Berge and colleagues found a higher percen-

tage of representation of infraorbital foramen with 

the same dimensions on both sides amounting to 

78% cases [11].

Multiple infraorbital openings were found in 23 

male cases. It was about the existence of double and 

triple infraorbital openings placed unilaterally, more 

on the right than on the left side. On women skulls, 

infraorbital multiple openings were found in 19 

cases. More double infraorbital foramen was found 

on the right side, while the triple infraorbital foramen 

was frequently found on left side. Analyzing of skulls 

regarding the existence of multiple infraorbital 

opening on one side showed that the accessory 

openings were smaller than the main opening.

Conclusions

In our analysis infraorbital foramen is located in 

the same vertical plane as the first premolar in 64% 

cases on the right, in projection of canines in 17% 

cases, in projection of the second premolar in 17% 

cases and in projection of the first molar tooth in just 

2% cases. Left infraorbital foramen is located in the 

same vertical plane with the first premolar tooth in 

72% cases, with the second premolar in 17% cases, 

followed by the canine in 8% cases, and in 3% cases in 

the same vertical plane with the first molar tooth.

The existence of two infraorbital foramen was 

registered on the same side of the male skulls in 

10.55% cases and in 10.43% female skulls cases 

mostly on the right side.

Comparing the right side of mediolateral diameter 

of men and the right side of women it was observed 

that there was a statistically significant difference, 

while on the left side, this difference was not 

statistically significant. Multiple infraorbital foramen 

was found unilaterally in males and females, more 

often on the right than on the left side. On the analy-

zed skulls with the existence of multiple infraorbital 

foramen on one side, it was noted that the accessory 

foramen was smaller than the main foramen. 
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statistically significant values that are characteristic 

for our population.

By analyzing infraorbital foramen we wanted to 

standardize anatomical information about relation-

ships, dimension and location of foramen for the so-

called periorbital, maxillofacial and reconstructive 

surgical procedures, as well as for regional nerve 

blockade.

Ignorance of anatomical variations may cause 

nerve damage in the course of regional nerve blocks, 

which are often used primarily for minor procedures 

on the face in facial plastic reconstructive and aesthe-

tic sense (nasal bone fracture, respiration of the 

maxillary incisors, reduction of the soft tissues of the 

nose, lip, lower eyelid etc). Nerve blockade in these 

cases is less invasive and more useful for the patient 

than complete blockage of the maxillary or mandi-

bular nerve, and the blockage of supratrochlear and 

supraorbital nerve is applied in the treatment of 

chronic pain caused by trigeminal neuralgia [5, 6]. 

Specifically, in the area of chin, lips, cheeks, and exter-

nal nose, upper and lower eyelid the surgery is often 

performed which its nature does not require general 

anesthesia. On the other hand, the trauma of these 

areas does not always make possible to have a team 

with an anesthesiologist. The infiltration of the ope-

rative field requires itself a large amount of anesthe-

tics, and it does not provide complete indolence, and 

in a sense, it changes the volume of tissue which is not 

appropriate for the procedure in plastic surgery. But 

the opportunities for conductive anesthesia in these 

areas have not been fully explored yet, despite of 

numerous researches and studies by many authors. 

Based on the above, it can easily be seen that the pre-

cise anatomical morphometry of supraorbital, fron-

tal, infraorbital and mental foramen is necessary for 

many reasons, and that the precise standardization of 

anatomical relations and localization of these fora-

mina is a crucial step before any local anesthesia 

procedures [3].

From the available studies which analyzed 30 

adult skulls of the Egyptians, infraorbital foramen is 

located in the projection of the upper teeth as well, in 

the projection of the second premolar in 50% of 

cases, the first premolars 15%, between the first and 

second premolars 15% and in projection of canine 

20% cases [7]. In our analysis infraorbital foramen is 

located in the same vertical plane as the first premo-

lar in 64% cases on the right, the projection of cani-

nes in 17% cases, in projection of the second premo-

lar in 17% cases and at the end in the projection of the 

first molar teeth in just 2% cases. Left infraorbital 

foramen is located in the same vertical plane with the 

first premolar tooth in 72% cases, with the second 

premolar in 17% cases followed by the canine in 8% 

cases and in 3% cases in the same vertical plane with 

the first molar tooth. 

Measurements showed that the location of infra-

orbital foramen is at the intersection of three lines 

(with defined distances for the upper part of the 

vertical and horizontal line), as follows:

• among men on the average average 8.5±2.1mm 

right and 8.4±2.3mm left, measured from 

infraorbital edge, parallel to the medial line, and 

27±3.8mm right and 27.5±2.9mm left, measured 

from the medial line, and in the same vertical line 

with the first premolar tooth. The obtained value 

of p=0.449 indicates that the difference between 

the left and right side in males is not statistically 

significant.

• among women averaged 8.1±1.6mm right and 

7.7±1.6mm left, measured from infraorbital edge, 

parallel to the medial line, and 26.9±2.7 mm right 

and 25.5±2.2 mm left, measured from the medial 

line, and in the same vertical line with the first 

premolar tooth. In this case, the difference is 

statistically significant (p= 0.0004).

The additional risk with a regional blockade of in-

fraorbital nerve is the existence of two or three fora-

men on the same side [8, 9]. The existence of two in-

fraorbital foramen on the same side of the skulls was 

registered among men in 10.55% and regarding wo-

men in 10.43% cases mostly on the right side. Exis-

tence of multiple infraorbital foramen in the sample 

of 1064 skulls was registered in 4.7% cases, more of-

ten on the left side [9]. At 5 analyzed skulls (3 male 

and 2 female) the existence of three foramen on the 

same side was revealed. It was observed that the ac-

cessory foramen was of smaller size and was located 

at different distances from the main foramen. The 

appearance of two, three or more foramen on the sa-

me side of the skulls being analyzed is not so often in 

comparison to other studies in which noted the pre-

sence of four foramen on the same side or the existen-

ce of multiple foramen in ipsilateral in the percentage 

of 12-18% of the examined skulls [10]. Aziz found on 

non- macerate skulls that through multiple foramen 

the branches of infraorbital nerve pass being inten-

ded for sensitive innervation on the face structures 

enabling each of canaliculi separated branches to go 

out through a separate foramen [7]. The blockade in 

the main foramen only, given there is a multiple fora-

men at different distances from it, can lead to incom-

plete anesthesia in the operating area thus recom-

mending the injection of local anesthetic in the wider 

area around the infraorbital foramen to the field of 

anesthetics action and branches that come out possi-

bly through the accessory infraorbital foramen.

Comparing the values of mediolateral diameter in 

both men and women, it was observed that there we-

re no statistically significant differences in the side of 

a person of the same sex, but comparing the right side 

of men and women it was observed that there was a 

statistically significant difference (p=0.0444), while 

on the left side, the difference was not statistically 

significant (p=0.6272). The same bilateral mediola-

teral diameter of infraorbital foramen among men is 

present in 66% cases, since in the remaining 34% 

cases infraorbital foramen showed different values of 

mediolateral diameter on the right and the left. 

Among women, the relationship is 63.7% with the 

same foramen size bilaterally, compared to 36.3% 

with different dimensions on the right and left. Berg-

man and Berge and colleagues found a higher percen-

tage of representation of infraorbital foramen with 

the same dimensions on both sides amounting to 

78% cases [11].

Multiple infraorbital openings were found in 23 

male cases. It was about the existence of double and 

triple infraorbital openings placed unilaterally, more 

on the right than on the left side. On women skulls, 

infraorbital multiple openings were found in 19 

cases. More double infraorbital foramen was found 

on the right side, while the triple infraorbital foramen 

was frequently found on left side. Analyzing of skulls 

regarding the existence of multiple infraorbital 

opening on one side showed that the accessory 

openings were smaller than the main opening.

Conclusions

In our analysis infraorbital foramen is located in 

the same vertical plane as the first premolar in 64% 

cases on the right, in projection of canines in 17% 

cases, in projection of the second premolar in 17% 

cases and in projection of the first molar tooth in just 

2% cases. Left infraorbital foramen is located in the 

same vertical plane with the first premolar tooth in 

72% cases, with the second premolar in 17% cases, 

followed by the canine in 8% cases, and in 3% cases in 

the same vertical plane with the first molar tooth.

The existence of two infraorbital foramen was 

registered on the same side of the male skulls in 

10.55% cases and in 10.43% female skulls cases 

mostly on the right side.

Comparing the right side of mediolateral diameter 

of men and the right side of women it was observed 

that there was a statistically significant difference, 

while on the left side, this difference was not 

statistically significant. Multiple infraorbital foramen 

was found unilaterally in males and females, more 

often on the right than on the left side. On the analy-

zed skulls with the existence of multiple infraorbital 

foramen on one side, it was noted that the accessory 

foramen was smaller than the main foramen. 
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ABSTRACT

Endodontic treatment is a common method to save severely 

compromised teeth. A lot of methods have been developed over time 

to facilitate diagnostics and treatment. In this article different basic 
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Introduction

Endodontic treatment is a common method to 

save even severely compromised teeth. With growing 

interest from patients and dentists in tooth preser-

vation, it is a treatment performed frequently in ge-

neral dental practice. Therefore, sufficient knowled-

ge in diagnostics and treatment methods of endodon-

tic diseases is the prerequisite for beneficial treat-

ment outcome.

The aim of this article is to give an overview of the 

basic principles of endodontic diagnostics and treat-

ment, but also to introduce more advanced applica-

tions in endodontics.

Endodontic diagnostics

The correct diagnosis of a disease is the funda-

ment to successful treatment. The correct diagnosis 

is built from the anamnesis and the clinical and 

radiologic findings.

Medical and dental history

The first step to build a diagnosis is to review the 

medical and dental history of the patient. The 

medical history is helpful to identify individual risks 

of endodontic treatment to the patient, but also to 

identify risks for dental personnel, e.g. in cases of 

infectious diseases. In patients with severely reduced 

general health endodontic treatment may be contra-

indicated. Moreover it is important to consider that 

some orofacial pain conditions may not be tooth rela-

ted but related to some systemic diseases like angina 

pectoris, osteomyelitis, neurologic causes and other 

reasons [1].

Dental history is normally determined by the 

main complaint of the patient and normally repre-

sents the reason why the patient is seeking for dental 

care. From the main complaint the examination is 

enlarged to the dental history of the present illness. 

The patients' description of the main complaint is of-

ten supported by gestures indicating the originating 

region of pain. The diagnostic process will be faci-

litated when the further questioning of the patient is 

done with open questions leaving enough space for 

the patient to explain his complaints. Questions 

should contain especially the quality of pain, dura-

tion of the symptoms, former dental treatments and if 

the patient has taken analgesics to alleviate the 

symptoms. Together with the medical history the 

process facilitates to achieve the correct diagnosis. 

In cases where a sound diagnosis is not possible, 

treatment must not be started and sometimes pati-

ence is needed. Especially cases of nonodontogenic 

pain have to be managed otherwise which mostly 

does not include endodontic treatment.

Clinical examination

Sometimes, signs of spreading inflammation are 

visible even extra-orally. The patient should be routi-

nely examined for facial asymmetries, swelling, 

bruises, scars and other signs of disease and trauma. 

Also, palpation of swellings and facial lymph nodes 

will help to assess the spread of inflammation and 

therefore the severity of the condition.

Intraoral examination includes evaluation of the 

mucosa for colour changes, swelling and sinus tracts. 

Moreover the dental hard tissues are evaluated for 

carious lesions, teeth with restorations including full 

coverage restorations, discolorations, enamel defects 

like fractures or abrasions, loss of teeth and retained 

deciduous teeth. This simple visual inspections can 

be enhanced especially in cases with suspected frac-

tures through the use of trans-illumination with 

fibre-optic light, loupes or with help of the dental 

operating microscope (DOM).

After general intraoral examination, the tooth or 

region where the patient indicates the major com-

plaint is closer investigated. Therefore pulp tests, 

percussion testing, mobility, palpation and perio-

dontal probing are used.

Pulp testing

The easiest way of pulp testing is thermal testing 

with tetrafluoroethane ice spray applied to a cotton 

pellet. The cold pellet is placed on the surface of the 

tooth in question, preferably near the cervical region, 

because cold testing is more likely to give a positive 

response cervical compared to the coronal surfaces 

[2]. 

Another thermal testing method is to apply 

carbon dioxide (CO ) snow. CO  snow is filled into a 2 2

pencil and then placed to the tooth surface. 

The third method of pulp testing is electric pulp 

testing (EPT). This method uses the ability of pulpal 

nerves to respond to electrical stimulation. 

All three methods have proven to detect vital and 

necrotic pulps very predictably, especially when a 

combination of thermal and electric pulp testing is 

used [3]. As pulp testing can be very subjective, it is 

sensible to test other teeth as a reference, mostly 

contralateral teeth in the same jaw.

Percussion test

A percussion test can easily be performed with the 

metallic handle of a probe or even digitally. The 

positive percussion test is most often an indirect test 

for pulp necrosis because necrotic teeth often have 

periapical lesions that cause discomfort when 

pressure is applied to the apical bone and periodon-

tal ligament. However, in some cases tenderness to 

percussion in combination with sensitivity to 

thermal pulp testing can indicate a cracked tooth. 

Also, percussion tests should be done in comparison 

with other teeth.

Mobility

Mobility of the tooth can be tested digitally. The 

mobility of teeth can sometimes indicate larger 

apical lesions when otherwise no periodontal 

disease is present.

Palpation

Digital palpation of the periapical soft and hard 

tissues adjacent to the tooth can indicate periapical 

inflammation. Palpation should be done in compa-

rison with the contralateral tissues to reduce false 

positive responses. Sometimes absence of pain or 

discomfort does not indicate that disease is not 

present and sometimes presence of palpation pain 

only indicates palpation of the mental foramen.

Periodontal probing

Periodontal probing can be done with metal 

probes, but sometimes the flexibility of a plastic 

probe is more convenient to detect narrow isolated 

periodontal defects. Probing should be done closely 

circular around the tooth in question. Periodontal 

probing can be a sign of either periodontal or 

endodontic disease. Therefore in the cases with 

periodontal pockets other teeth should be evaluated 

as well. If general periodontal disease is present, it is 

more likely that the tooth in question is mostly 

periodontal diseased. If it is about a single lesion, this 

might indicate more likely endodontic disease or a 

vertical root fracture (VRF) in the cases of previously 

root filled teeth. Especially in the cases with deeply 

isolated narrow pockets on the buccal and/or 

lingual/palatal surface of the root in combination 

with a fistula, a VRF should be suspected.

Radiographic examination

Endodontic diagnostic imaging with X-rays aids 

the diagnosis of altered hard tissues like carious 

lesion or periradicular pathosis. Moreover X-rays are 

used to assess calcified pulp space and narrow canals, 

the radicular anatomy and confirm length of root 

canals of teeth to be treated endodontically

The correct diagnosis of periapical lesions is of 

highest interest to the endodontic clinician. But as 

traditional dental radiographs are two-dimensional 

shadows on a single film they have to be considered in 

combination with other clinical findings and some-

times will not lead to a final diagnostic conclusion 

alone. Several studies show, that the interpretation of 

the periapiacal tissues on two-dimensional X-rays is 

very prone to subjectivity and moreover is not 

reliable in detecting apical lesions [4, 5]. Only in the 

cases with an apical lesion visible on two-dimen-

sional X-rays it is safe to conclude that there is a lesion 

in reality. But in the cases without a visible lesion on 

two-dimensional X-rays, a lesion can be very well 

present in reality. Therefore, at least in the cases 

where clinical and two-dimensional radiographic 

examination do not lead to a conclusive diagnosis, 

cone beam computed tomography (CBCT) can be 

additionally used to enhance the reliability to detect 

periapical lesions or to make sure that there is no 

lesion [4, 5, 6]. Moreover CBCT can help to identify 

anatomical variations, e.g. unexpected multi- or 

single-rooted teeth or additional root canals.

Diagnostic conclusions

The combination of the clinical and radiographic 

examination will lead to the final endodontic diag-

nosis. Endodontic diagnoses can be distinguished 

into pulpal and apical diagnoses. Main pulpal diag-

noses are: normal pulp, reversible pulpitis, sympto-

matic and asymptomatic irreversible pulpitis, pulp 

necrosis and previously treated pulp space. Main 

apical diagnoses are: normal apical tissues, 

symptomatic apical periodontitis, asymptomatic 
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Table 1. Main endodontic diagnoses with their most common clinical expressions

Patients' complaints Clinical examination

Pulpal diagnoses Mucosa Pulp testing

Normal pulp

Reversible pulpitis

Asymptomatic
irreversible pulpitis

Symptomatic 
irreversible pulpitis

Pulp necrosis

Apical diagnoses

Normal apical tissues

Symptomatic apical 
periodontitis

Asymptomatic apical 
periodontitis

Acute apical abscess

Chronic apical abscess

no complaints

sporadic tolerable transient 
sensitivity to cold

no complaints

lingering pain, spontaneous pain, 
referred pain, ultimate toothache 
with exquisite agony

no complaints or painful 
to heat stimulation

no complaints

altered sensation, 
tenderness to biting 
up to exquisite pain

no complaints

moderate to severe discomfort 
with sudden onset of spontaneous 
pain and tenderness

gradual onset, little or no discomfort

bland

bland

bland

bland

bland

bland

sometimes flush 
gingiva

bland

swollen flush
mucosasinus 

tract visible

responds to cold adequately

increased respond 
to cold non-lingering 

responds to cold

highly lingering response 
to thermal testing up to 
ultimate toothache

no response to 
thermal testing

responds to cold 
adequately

no response to 
thermal testing

no response to 
thermal testing

no response to 
thermal testing

no response to 
thermal testing

no tenderness

no tenderness

no tenderness

maybe tenderness

maybe tenderness

no tenderness

tenderness to 
percussion

no tenderness

tenderness to 
percussion

sometimes tenderness 
to percussion

no tenderness

no tenderness

no tenderness

no tenderness

maybe tenderness 
of periapical tissues

no tenderness

mostly tenderness 
to palpation

no tenderness

tenderness to pulpation

sometimes tenderness
to pulpation

uniform periapical
PDL space

no pathological finding

may present deep carious 
lesions or fillings

uniform periapical 
PDL space

uniform periapical PDL 
space or apical lesion

uniform periapical 
PDL space

mostly apical radiolucency 
visible, maybe already 
root filled

apical radiolucency present, 
maybe already root filled

widened PDL space, maybe 
already root filled

normally apical radiolucency 
present, maybe already 
root filled

no treatment

stop the irritant

wait and see

endodontic treatment 
or extraction

endodontic treatment 
or extraction

no treatment

endodontic treatment/
retreatment/apical 
surgery or extraction

endodontic treatment/
retreatment/apical 
surgery or extraction

endodontic treatment/
retreatment/apical 
surgery or extraction

endodontic treatment/
retreatment/apical 
surgery or extraction

Treatment optionsRadiographic examination

Percussion testing Palpation X-ray
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apical periodontitis, acute apical abscess and chronic 

apical abscess. The possible combinations of the 

clinical and radiographic findings connected to the 

different endodontic diagnoses are summarized in 

Table 1. If the endodontic diagnosis is established 

and demands treatment, the treatment can be 

initiated.

Endodontic treatment

Pre-treatment considerations

Endodontic treatment involves the preparation of 

the inner spaces of the tooth. Depending on the 

endodontic diagnosis, different goals should be 

achieved with endodontic treatment. In the cases 

with a vital pulp diagnosis, the most important goal is 

to remove the painful inflamed pulpal tissues from 

the tooth, but equally to prevent microbial 

contamination of the inner spaces of the tooth which 

could alter former non-infected case to an infected 

case. In the cases with apical lesions a microbial 

infection of the inner spaces of the tooth has to be 

treated [7]. Therefore endodontic treatment is a 

chemo-mechanical treatment of the diseased tooth.

Pre-endodontic build-up of the tooth

Before endodontic treatment is initiated in the ca-

ses with carious lesions or leaking restorations, the 

old restorations and caries should be removed and 

the tooth should be build up with new restoration 

material. This prevents (re-) contamination of the 

pulpal space with caries bacteria and prevents leak-

age of salivary bacteria through insufficient old resto-

rations. Moreover after re-establishing the outline of 

the tooth, rubber-dam can easily be applied.

Rational for the use of rubber dam

After pre-endodontic build-up of the tooth it 

should be easy to apply a rubber dam. If it is not 

possible to apply a rubber dam clamp to a tooth be-
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cause of severely reduced tooth structure, it should 

be critically reviewed if the tooth can be preserved or 

if it should be removed because it cannot be restored.

A practical rational for the use of rubber dam is in 

its protecting properties. Rubber dam prevents dis-

infectants from leaking into the patients' mouth. The 

other way round it prevents bacterial contaminated 

saliva from swapping into the pulpal cavity. 

Moreover, a dental assistant has a higher degree of 

freedom and is not exclusively concerned with the 

suction and holding of the tongue and/or cheek. 

Therefore, the use of rubber dam has also an impact 

to the efficiency of the treatment.

The scientific rational for the use of rubber dam is 

the growing evidence for improved treatment 

outcome. Lin et al. [8] observed a significantly higher 

survival rate in a data base of more than 500,000 

endodontically treated teeth, when rubber dam was 

used for endodontic treatment. 

Preparation of the coronal access cavity

Generally, the coronal access cavity should facili-

tate the shaping and subsequent cleaning of the 

complete root canals of a tooth. The general principle 

is to remove as much tooth structure as necessary, 

but to save as much structure as possible. Therefore, 

the design of the access cavity will dependent on the 

position and curvature of the underlying complete 

root canal to be prepared. To prepare the root canal 

most predictably, straight line access is mandatory 

[9]. The straight line access will secure a straight, un-

restricted and smooth path for the root canal instru-

ments from the canal orifice to the apical terminus, 

thereby taking bending stresses from the instrument 

and on the other hand to prevent preparation errors 

like transportation, ledging and even strip perfora-

tion of the inner curvature of the root canal.

All access cavities should be tailored to the tooth 

to be treated. The objectives to be achieved are to pe-

netrate the occlusal surface, to find the pulp chamber, 

to remove the dentine that overlaps the pulp cham-

ber and to obtain strain-less uniform contact of the 

file to the access cavity wall while achieving straight 

line access simultaneously. 

Clinical armamentarium 

for access cavity preparation

The basic instruments to access cavity prepa-

ration are a mirror, a probe, high- and slow-speed 

headpieces, a diamond coated (tapered) bur, a 

transmetal bur and an inflexible long shafted round 

carbide bur, e.g. Munce discovery burs (CJM Engi-

neering, Santa Barbara, USA). The latter can be used 

for opening the canal entrances or the preparation of 

isthmuses. For the same purpose EndoGuide burs 

can be used as well (SS White, Lakewood, USA). For 

preparing straight line access to the canal orifices 

Gates Glidden burs are also useful because they can 

be used to selectively cut laterall. With the special 

design of EndoGuide burs cutting laterally is very 

much possible and moreover the non-flexible shaft 

prevents separation of the instrument. Also diamond 

coated ultrasonic instruments can be used for access 

the cavity preparation. They allow very pointed and 

precise removal of tooth structure. As all of these tips 

can develop significant heat, sufficient air cooling is 

needed.

Preparation of the root canal

The goal of root canal preparation is to enlarge the 

root canal as much as necessary to remove pulp 

tissue, necrotic tissue, debris and possible infection. 

But root canal enlargement alone will not result in 

best possible disinfection. Disinfectants are also 

needed to accomplish the goal of most sufficient 

eradication of bacteria. Therefore root canal prepa-

ration is a chemo-mechanical process.

Manual root canal preparation

The traditional method of root canal preparation 

is the manual enlargement of root canals with 

stainless steel hand instruments. These instruments 

can be subdivided into K-Files and Hedström Files. K-

Files are constructed for clockwise and counter-

clockwise rotational and translational push-pull mo-

tions while Hedström Files were constructed for 

translational (pull) motions only. As all of these 

instruments are made of stainless steel, they are 

relatively inflexible. On the other hand, stainless steel 

files will in most cases show deformation and can be 

discarded before separation. Therefore their use is 

relatively safe, even when they are sterilised and re-

used. Even though Hedström Files are made of 

stainless steel they are more prone to separation 

because of the special design with a small instrument 

core in relation to the instrument diameter. There-

fore the instrument must be used in strict 

translational pull-motion. Rotational movements are 

strictly discouraged. If the instrument is rotated it 

will most likely block in the canal and eventually 

separate. Therefore Hedstöm Files are of limited 

clinical use.

The inflexibility of standard stainless steel hand 

instruments led to the introduction of variants made 

of Nickel-Titanium (NiTi) alloy with a high flexibility. 

The high flexibility of NiTi-Files allows root canal 

preparations with fewer deviations compared to 

stainless steel instruments [10]. Disadvantage of 

NiTi-Files is that they do not show deformations 

before separation and their sharpness will be worn 

faster than it is the case with stainless steel instru-

ments.

For higher efficiency hand instruments are nor-

mally used in combination with Gates Glidden (GG) 

drills. After enlargement of the coronal third of the 

root canal with GG drills the middle and apical part of 

the canal is better accessible with the following 

(hand-) files. GG drills are side cutting instruments 

with safety tips. They can be used from small to larger 

sizes or the other way round. The succeeding manual 

preparation is normally started with small sized files 

of ISO 06, 08 or 10 and accomplished with growing 

ISO sizes. Different preparation strategies have been 

suggested. The best results for preparation especially 

in curved root canals were published with the 

“balanced force” technique suggested by Roane et al. 

[11]. With this technique the instrument is intro-

duced into the root canal with only slight apical 

pressure with a 90° clockwise rotation (CW). With 

the following counter-clockwise (CCW) rotation 

cutting action is accomplished with some apical 

pressure. The CCW rotation is about 180°-270°. 

These two movements should be performed repea-

tedly to advance further into the canal. The last move-

ment pulls the instruments out of the canal with a 

continuous CW rotation to remove the debris. When 

one instrument reaches working length (WL) the 

next ISO size instrument is used in the same mode to 

reach WL.

Rotary root canal preparation

In the late 1990ies machine driven rotary root 

canal preparation techniques were introduced. With 

these techniques the root canal instruments were 

used in continuous rotation with relatively slow 

speed to enlarge root canals. The instruments are 

made of NiTi alloys in most cases. To prevent sepa-

ration of the instruments, special torque controlled 

motors should be used. The instruments are applied 

with different preparation strategies like crown-

down preparation (e.g. FlexMaster (VDW, Munich, 

Germany) or Profile (Dentsply Maillefer, Ballaigues, 

Switzerland)) or single length preparation (e.g. Mtwo 

(VDW, Munich, Germany), ProTaper (Dentsply 

Maillefer, Ballaigues, Switzerland) or BioRaCe (FKG, 

La Chaux de Fonds, Switzerland)). Lot of different 

modifications of the taper and design of the instru-

ments were invented. All rotary systems have diffe-

rent properties and have to be used to the manufactu-

rers' recommendations. Generally rotary instrumen-

tation has proven to be efficient, while maintaining 

and respecting the anatomy even in severely curved 

root canals is much better compared to stainless steel 

hand instruments [12]. Rotary instrument systems 

normally consist of multiple files of growing sizes and 

different tapers. The latest developments led to the 

introduction of single-file systems or systems with 

much reduced number of files (e.g. F360 (Komet, 

Lemgo, Germany) and One Shape (Micro Mega, 

Besancon, France)).

A definite prerequisite to any kind of contem-

porary rotary instrumentation technique is the 

preparation of a glide path [13]. The glide path must 

be established as a smooth tunnel from the root canal 

orifice to the apical terminus of the canal. This tunnel 

reduces the stress on the rotary instruments used 

and lowers the risk of instrument separation. Small 

hand instruments of the ISO sizes 06, 08, 10 up to 20 

can be used to prepare the glide path. Because of 

higher stiffness and cutting efficiency C-Pilot (VDW, 

Munich, Germany) or C+-Files (Dentsply Maillefer, 

Ballaigues, Switzerland) are recommended for this 

purpose. 

Reciprocating root canal preparation

The newest developments in machine driven root 

canal preparation led to the introduction of 

reciprocating instruments. Yared [14] described a 

machine driven technique to prepare a root canal to 

WL with only one ISO 08 hand file and a ProTaper F2 

(Dentsply Maillefer) instrument in reciprocating 

motion. Therefore the instrument was used in a 
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cause of severely reduced tooth structure, it should 

be critically reviewed if the tooth can be preserved or 

if it should be removed because it cannot be restored.

A practical rational for the use of rubber dam is in 

its protecting properties. Rubber dam prevents dis-

infectants from leaking into the patients' mouth. The 

other way round it prevents bacterial contaminated 

saliva from swapping into the pulpal cavity. 

Moreover, a dental assistant has a higher degree of 

freedom and is not exclusively concerned with the 

suction and holding of the tongue and/or cheek. 

Therefore, the use of rubber dam has also an impact 

to the efficiency of the treatment.

The scientific rational for the use of rubber dam is 

the growing evidence for improved treatment 

outcome. Lin et al. [8] observed a significantly higher 

survival rate in a data base of more than 500,000 

endodontically treated teeth, when rubber dam was 

used for endodontic treatment. 

Preparation of the coronal access cavity

Generally, the coronal access cavity should facili-

tate the shaping and subsequent cleaning of the 

complete root canals of a tooth. The general principle 

is to remove as much tooth structure as necessary, 

but to save as much structure as possible. Therefore, 

the design of the access cavity will dependent on the 

position and curvature of the underlying complete 

root canal to be prepared. To prepare the root canal 

most predictably, straight line access is mandatory 

[9]. The straight line access will secure a straight, un-

restricted and smooth path for the root canal instru-

ments from the canal orifice to the apical terminus, 

thereby taking bending stresses from the instrument 

and on the other hand to prevent preparation errors 

like transportation, ledging and even strip perfora-

tion of the inner curvature of the root canal.

All access cavities should be tailored to the tooth 

to be treated. The objectives to be achieved are to pe-

netrate the occlusal surface, to find the pulp chamber, 

to remove the dentine that overlaps the pulp cham-

ber and to obtain strain-less uniform contact of the 

file to the access cavity wall while achieving straight 

line access simultaneously. 

Clinical armamentarium 

for access cavity preparation

The basic instruments to access cavity prepa-

ration are a mirror, a probe, high- and slow-speed 

headpieces, a diamond coated (tapered) bur, a 

transmetal bur and an inflexible long shafted round 

carbide bur, e.g. Munce discovery burs (CJM Engi-

neering, Santa Barbara, USA). The latter can be used 

for opening the canal entrances or the preparation of 

isthmuses. For the same purpose EndoGuide burs 

can be used as well (SS White, Lakewood, USA). For 

preparing straight line access to the canal orifices 

Gates Glidden burs are also useful because they can 

be used to selectively cut laterall. With the special 

design of EndoGuide burs cutting laterally is very 

much possible and moreover the non-flexible shaft 

prevents separation of the instrument. Also diamond 

coated ultrasonic instruments can be used for access 

the cavity preparation. They allow very pointed and 

precise removal of tooth structure. As all of these tips 

can develop significant heat, sufficient air cooling is 

needed.

Preparation of the root canal

The goal of root canal preparation is to enlarge the 

root canal as much as necessary to remove pulp 

tissue, necrotic tissue, debris and possible infection. 

But root canal enlargement alone will not result in 

best possible disinfection. Disinfectants are also 

needed to accomplish the goal of most sufficient 

eradication of bacteria. Therefore root canal prepa-

ration is a chemo-mechanical process.

Manual root canal preparation

The traditional method of root canal preparation 

is the manual enlargement of root canals with 

stainless steel hand instruments. These instruments 

can be subdivided into K-Files and Hedström Files. K-

Files are constructed for clockwise and counter-

clockwise rotational and translational push-pull mo-

tions while Hedström Files were constructed for 

translational (pull) motions only. As all of these 

instruments are made of stainless steel, they are 

relatively inflexible. On the other hand, stainless steel 

files will in most cases show deformation and can be 

discarded before separation. Therefore their use is 

relatively safe, even when they are sterilised and re-

used. Even though Hedström Files are made of 

stainless steel they are more prone to separation 

because of the special design with a small instrument 

core in relation to the instrument diameter. There-

fore the instrument must be used in strict 

translational pull-motion. Rotational movements are 

strictly discouraged. If the instrument is rotated it 

will most likely block in the canal and eventually 

separate. Therefore Hedstöm Files are of limited 

clinical use.

The inflexibility of standard stainless steel hand 

instruments led to the introduction of variants made 

of Nickel-Titanium (NiTi) alloy with a high flexibility. 

The high flexibility of NiTi-Files allows root canal 

preparations with fewer deviations compared to 

stainless steel instruments [10]. Disadvantage of 

NiTi-Files is that they do not show deformations 

before separation and their sharpness will be worn 

faster than it is the case with stainless steel instru-

ments.

For higher efficiency hand instruments are nor-

mally used in combination with Gates Glidden (GG) 

drills. After enlargement of the coronal third of the 

root canal with GG drills the middle and apical part of 

the canal is better accessible with the following 

(hand-) files. GG drills are side cutting instruments 

with safety tips. They can be used from small to larger 

sizes or the other way round. The succeeding manual 

preparation is normally started with small sized files 

of ISO 06, 08 or 10 and accomplished with growing 

ISO sizes. Different preparation strategies have been 

suggested. The best results for preparation especially 

in curved root canals were published with the 

“balanced force” technique suggested by Roane et al. 

[11]. With this technique the instrument is intro-

duced into the root canal with only slight apical 

pressure with a 90° clockwise rotation (CW). With 

the following counter-clockwise (CCW) rotation 

cutting action is accomplished with some apical 

pressure. The CCW rotation is about 180°-270°. 

These two movements should be performed repea-

tedly to advance further into the canal. The last move-

ment pulls the instruments out of the canal with a 

continuous CW rotation to remove the debris. When 

one instrument reaches working length (WL) the 

next ISO size instrument is used in the same mode to 

reach WL.

Rotary root canal preparation

In the late 1990ies machine driven rotary root 

canal preparation techniques were introduced. With 

these techniques the root canal instruments were 

used in continuous rotation with relatively slow 

speed to enlarge root canals. The instruments are 

made of NiTi alloys in most cases. To prevent sepa-

ration of the instruments, special torque controlled 

motors should be used. The instruments are applied 

with different preparation strategies like crown-

down preparation (e.g. FlexMaster (VDW, Munich, 

Germany) or Profile (Dentsply Maillefer, Ballaigues, 

Switzerland)) or single length preparation (e.g. Mtwo 

(VDW, Munich, Germany), ProTaper (Dentsply 

Maillefer, Ballaigues, Switzerland) or BioRaCe (FKG, 

La Chaux de Fonds, Switzerland)). Lot of different 

modifications of the taper and design of the instru-

ments were invented. All rotary systems have diffe-

rent properties and have to be used to the manufactu-

rers' recommendations. Generally rotary instrumen-

tation has proven to be efficient, while maintaining 

and respecting the anatomy even in severely curved 

root canals is much better compared to stainless steel 

hand instruments [12]. Rotary instrument systems 

normally consist of multiple files of growing sizes and 

different tapers. The latest developments led to the 

introduction of single-file systems or systems with 

much reduced number of files (e.g. F360 (Komet, 

Lemgo, Germany) and One Shape (Micro Mega, 

Besancon, France)).

A definite prerequisite to any kind of contem-

porary rotary instrumentation technique is the 

preparation of a glide path [13]. The glide path must 

be established as a smooth tunnel from the root canal 

orifice to the apical terminus of the canal. This tunnel 

reduces the stress on the rotary instruments used 

and lowers the risk of instrument separation. Small 

hand instruments of the ISO sizes 06, 08, 10 up to 20 

can be used to prepare the glide path. Because of 

higher stiffness and cutting efficiency C-Pilot (VDW, 

Munich, Germany) or C+-Files (Dentsply Maillefer, 

Ballaigues, Switzerland) are recommended for this 

purpose. 

Reciprocating root canal preparation

The newest developments in machine driven root 

canal preparation led to the introduction of 

reciprocating instruments. Yared [14] described a 

machine driven technique to prepare a root canal to 

WL with only one ISO 08 hand file and a ProTaper F2 

(Dentsply Maillefer) instrument in reciprocating 

motion. Therefore the instrument was used in a 
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change mode of cutting and releasing action. This 

idea led to the development of the WaveOne 

(Dentsply Maillefer) and Reciproc (VDW) instrument 

systems. Both instrument types must be operated in 

a special endodontic motor with the correct recipro-

cating operation mode. The instruments are cutting 

CCW and therefore cannot and must not be operated 

in CW rotational mode. As the CCW movement ex-

ceeds the CW releasing movement, the instruments 

will advance into the root canal. All instruments are 

designed as single files for single use. Therefore the 

instruments are significantly reduced. While 

WaveOne instruments have to be used with prior 

glide path preparation, the manufacturer of Reciproc 

instruments claimed that glide path preparation is no 

longer mandatory [15]. Even in constricted calcified 

and MB2 canals glide path preparation can be waived 

[16] and the instruments can also be used for retreat-

ment procedures [17]. All these claims made for Reci-

proc instruments were confirmed lately by different 

researchers [18-23].

Especially Reciproc instruments were investi-

gated by our research group in different clinical 

scenarios with the following results:

1. Depending on other variables it is possible to 

prepare the majority of root canals (87-100%) 

and even MB2 canals (86-100%) without glide 

path preparation in initial and retreatment 

cases [20].

2. The frequency of glide path free preparations is 

lower in MB2 canals which are constricted 

(77%) [20]. 

3. Under routine care conditions in general 

dental practices similar relief of endodontic 

related pain is achieved with Reciproc and 

stainless steel hand instruments [19].

4. The general strain and finger strain of the 

practitioner is significantly reduced with 

Reciproc instruments during endodontic 

treatment compared to hand instruments [19].

5. Duration of the treatment stressed the patients 

significantly less with Reciproc compared to 

hand instrumentation [19].

6. Even under routine care conditions general 

dental practi-tioners could waive glide path 

preparation in signi-ficantly more compared to 

hand instruments [19].

All the above described properties of Reciproc 

instruments seem to be a useful development of the 

armamentarium of the endodontic clinician and 

proved to be efficient also under the conditions of 

everyday general dental practice.

Disinfection of root canals 

and intracanal dressings

The antibacterial effect of mechanical root canal 

preparation and cleaning with saline irrigation only 

is very low. Therefore potent antimicrobial disinfec-

tants with tissue solving properties are needed for 

proper disinfection of root canals. 

Sodium hypochlorite (NaOCl) is one of the most 

traditional and widely used solution for root canal 

irrigation. NaOCl is mostly used in concentrations 

from 0.5% - 5.25%, helping to solve vital and necrotic 

tissue, killing bacteria rapidly with its strong anti-

bacterial activity. In-vitro studies could demonstrate 

strong killing activity against Candida albicans [24], 

Enterococcus faecalis [25] and other Gram-negative 

anaerobic rods [26]. The objection to these studies is 

that in clinical reality the antimicrobial effectiveness 

is reduced [27]. Moreover a relative disadvantage of 

NaOCl is its unpleasant taste and that higher con-

centrations have a greater cytotoxicity and caustic 

effect than lower concentrations with lower anti-

microbial activity [28, 29].

Ethylenediamine-tatra-acetic acid (EDTA 17%) 

has little or no antimicrobial activity, but it is a chela-

ting agent and can therefore effectively remove 

smear layer from the root canal surfaces. Ideally 

NaOCl follows EDTA in disinfection protocol to 

achieve best removal of debris [30] and to improve 

the antimicrobial activity of disinfection dressings 

also in deeper layers of the dentin [31, 32]. Citric acid 

(10%) has similar properties like EDTA and can be 

used accordingly. 

Chlorhexidine digluconate (CHX) has become 

very popular in endodontics because of its excellent 

antimicrobial activity. A relative advantage is the 

more acceptable taste and smell of the solution con-

trary to NaOCl. But CHX does not have any tissue 

solving capabilities. Moreover it was demonstrated 

by in-vitro studies that NaOCl as well as CHX were 

equally effective in killing bacteria, but only NaOCl 

has the capability to completely remove biofilms 

from infected dentin surfaces [33]. In big clinical 

study the use of CHX as an adjunct to NaOCl for root 

canal irrigation was found to be a negative predictor 

for the outcome of nonsurgical endodontic treatment 

[34].

The combined use of NaOCl and CHX at the same 

time will lead to a brownish-orange precipitate. This 

demands separated use of the irrigations. At least, 

thorough rinse with saline solution should be perfor-

med between the use of NaOCl and CHX.

Sonic and ultrasonic activation

Sonic or ultrasonic activation of the irrigating 

solution should be done after root canal preparation 

is completed, because the effect of cavitation and 

acoustic streaming can be achieved best when the 

files work free without contact to the canal walls. 

Some studies found, that ultrasonic preparation and 

irrigation leads to more optimal debridement [35]. 

For sonic or ultrasonic activation different devices 

can be used, e.g. the Endo Activator (Dentsply), Eddy 

(VDW), Irrisafe (Acteon, Mettmann, Germany) files 

or different adapter files like endo-chucks (B&L 

Biotech, Fairfax, USA).

Intracanal inter-appointment dressings

In endodontic treatment of vital pulps inter-

appointment dressings are not needed if the treat-

ment can be completed in one session. In the cases 

with infected pulps, dressings (especially of calcium-

hydroxide (Ca (OH) ) are thought to achieve further 2

reduction of remaining bacterial contamination and 

to make necrotic tissue better soluble to NaOCl. The 

available evidence for Ca (OH) is inconclusive if fur-2 

ther reduction can be achieved compared to NaOCl 

irrigation alone [36, 37]. Some authors also sugges-

ted to mix Ca(OH) power with CHX instead of water 2 

and demonstrated better disinfection than Ca(OH)  2

mixed with water [38]. Also CHX gel was evaluated in 

a clinical experiment but did not show differences in 

the ability to disinfect root canals in comparison to 

Ca(OH)  or mixtures of both [39].2

Root canal obturation

Obturation materials

Most root canal obturation techniques employ a 

core material and a sealer, the latter providing a tight 

seal between the core material and the root canal 

walls. The sealer should establish a hermetic seal and 

should therefore not shrink, should be radiopaque, 

insoluble to tissue fluids, biocompatible towards the 

periapical tissues and ideally bacteriostatic. None of 

the available sealers have all these properties. The 

most popular sealers are based on zinc oxide-euge-

nol (e.g. Pulp Canal Sealer, Kerr, Biberach, Germany), 

Ca (OH)  (e.g. Sealapex, Kerr) or epoxy resin (e.g. AH 2

plus, Dentsly). All sealers have certain toxicity until 

they are set.

The core material should have the same favour-

able characteristics as the sealer and moreover 

should be easy to apply to the root canal and easily 

removable if necessary. The most popular core 

material for obturation is gutta percha, which exists 

either in alpha or beta crystalline form. The unheated 

beta phase is a solid mass that is compactable while 

the heated alpha phase is flowable when pressure is 

applied. The alpha phase is more dimensionally sta-

ble when used with thermoplastic techniques. Silver 

cones as core material are no longer considered as 

suitable standard of care because of their corro-

siveness that results in cytotoxic end products.

Recently obturation materials based on calcium 

silicate were introduced to dentistry (e.g. ProRoot 

MTA (Dentsply), Total Fill Root Repair Material (FKG) 

and Biodentine (Septodent, Niederkassel, Ger-

many)). These materials have extraordinary bio-

compatible characteristics. Animal experiments 

demonstrated a superior healing pattern on the 

surfaces of these materials [40] with the restitution 

of cement like tissues and periodontal like tissues. It 

was recently demonstrated that these results can be 

transferred to humans [41]. 

Obturation techniques

A classic method for root canal obturation is cold 

lateral compaction of gutta percha cones with 

preferably finger spreaders. Cold lateral compaction 

has been clinically proved as an acceptable and 

successful obturation method [42].

Alternatively gutta percha can be used with warm 

vertical compaction. The equipment for these 

techniques is more costly than for cold lateral 

compaction. The obturation is normally split into two 

phases: Down-pack of a gutta percha mastercone and 

backfill of the canal with heated flowable gutta 

percha. The method is advocated because of the 

optimal three dimensional fill of the canal.
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change mode of cutting and releasing action. This 

idea led to the development of the WaveOne 

(Dentsply Maillefer) and Reciproc (VDW) instrument 

systems. Both instrument types must be operated in 

a special endodontic motor with the correct recipro-

cating operation mode. The instruments are cutting 

CCW and therefore cannot and must not be operated 

in CW rotational mode. As the CCW movement ex-

ceeds the CW releasing movement, the instruments 

will advance into the root canal. All instruments are 

designed as single files for single use. Therefore the 

instruments are significantly reduced. While 

WaveOne instruments have to be used with prior 

glide path preparation, the manufacturer of Reciproc 

instruments claimed that glide path preparation is no 

longer mandatory [15]. Even in constricted calcified 

and MB2 canals glide path preparation can be waived 

[16] and the instruments can also be used for retreat-

ment procedures [17]. All these claims made for Reci-

proc instruments were confirmed lately by different 

researchers [18-23].

Especially Reciproc instruments were investi-

gated by our research group in different clinical 

scenarios with the following results:

1. Depending on other variables it is possible to 

prepare the majority of root canals (87-100%) 

and even MB2 canals (86-100%) without glide 

path preparation in initial and retreatment 

cases [20].

2. The frequency of glide path free preparations is 

lower in MB2 canals which are constricted 

(77%) [20]. 

3. Under routine care conditions in general 

dental practices similar relief of endodontic 

related pain is achieved with Reciproc and 

stainless steel hand instruments [19].

4. The general strain and finger strain of the 

practitioner is significantly reduced with 

Reciproc instruments during endodontic 

treatment compared to hand instruments [19].

5. Duration of the treatment stressed the patients 

significantly less with Reciproc compared to 

hand instrumentation [19].

6. Even under routine care conditions general 

dental practi-tioners could waive glide path 

preparation in signi-ficantly more compared to 

hand instruments [19].

All the above described properties of Reciproc 

instruments seem to be a useful development of the 

armamentarium of the endodontic clinician and 

proved to be efficient also under the conditions of 

everyday general dental practice.

Disinfection of root canals 

and intracanal dressings

The antibacterial effect of mechanical root canal 

preparation and cleaning with saline irrigation only 

is very low. Therefore potent antimicrobial disinfec-

tants with tissue solving properties are needed for 

proper disinfection of root canals. 

Sodium hypochlorite (NaOCl) is one of the most 

traditional and widely used solution for root canal 

irrigation. NaOCl is mostly used in concentrations 

from 0.5% - 5.25%, helping to solve vital and necrotic 

tissue, killing bacteria rapidly with its strong anti-

bacterial activity. In-vitro studies could demonstrate 

strong killing activity against Candida albicans [24], 

Enterococcus faecalis [25] and other Gram-negative 

anaerobic rods [26]. The objection to these studies is 

that in clinical reality the antimicrobial effectiveness 

is reduced [27]. Moreover a relative disadvantage of 

NaOCl is its unpleasant taste and that higher con-

centrations have a greater cytotoxicity and caustic 

effect than lower concentrations with lower anti-

microbial activity [28, 29].

Ethylenediamine-tatra-acetic acid (EDTA 17%) 

has little or no antimicrobial activity, but it is a chela-

ting agent and can therefore effectively remove 

smear layer from the root canal surfaces. Ideally 

NaOCl follows EDTA in disinfection protocol to 

achieve best removal of debris [30] and to improve 

the antimicrobial activity of disinfection dressings 

also in deeper layers of the dentin [31, 32]. Citric acid 

(10%) has similar properties like EDTA and can be 

used accordingly. 

Chlorhexidine digluconate (CHX) has become 

very popular in endodontics because of its excellent 

antimicrobial activity. A relative advantage is the 

more acceptable taste and smell of the solution con-

trary to NaOCl. But CHX does not have any tissue 

solving capabilities. Moreover it was demonstrated 

by in-vitro studies that NaOCl as well as CHX were 

equally effective in killing bacteria, but only NaOCl 

has the capability to completely remove biofilms 

from infected dentin surfaces [33]. In big clinical 

study the use of CHX as an adjunct to NaOCl for root 

canal irrigation was found to be a negative predictor 

for the outcome of nonsurgical endodontic treatment 

[34].

The combined use of NaOCl and CHX at the same 

time will lead to a brownish-orange precipitate. This 

demands separated use of the irrigations. At least, 

thorough rinse with saline solution should be perfor-

med between the use of NaOCl and CHX.

Sonic and ultrasonic activation

Sonic or ultrasonic activation of the irrigating 

solution should be done after root canal preparation 

is completed, because the effect of cavitation and 

acoustic streaming can be achieved best when the 

files work free without contact to the canal walls. 

Some studies found, that ultrasonic preparation and 

irrigation leads to more optimal debridement [35]. 

For sonic or ultrasonic activation different devices 

can be used, e.g. the Endo Activator (Dentsply), Eddy 

(VDW), Irrisafe (Acteon, Mettmann, Germany) files 

or different adapter files like endo-chucks (B&L 

Biotech, Fairfax, USA).

Intracanal inter-appointment dressings

In endodontic treatment of vital pulps inter-

appointment dressings are not needed if the treat-

ment can be completed in one session. In the cases 

with infected pulps, dressings (especially of calcium-

hydroxide (Ca (OH) ) are thought to achieve further 2

reduction of remaining bacterial contamination and 

to make necrotic tissue better soluble to NaOCl. The 

available evidence for Ca (OH) is inconclusive if fur-2 

ther reduction can be achieved compared to NaOCl 

irrigation alone [36, 37]. Some authors also sugges-

ted to mix Ca(OH) power with CHX instead of water 2 

and demonstrated better disinfection than Ca(OH)  2

mixed with water [38]. Also CHX gel was evaluated in 

a clinical experiment but did not show differences in 

the ability to disinfect root canals in comparison to 

Ca(OH)  or mixtures of both [39].2

Root canal obturation

Obturation materials

Most root canal obturation techniques employ a 

core material and a sealer, the latter providing a tight 

seal between the core material and the root canal 

walls. The sealer should establish a hermetic seal and 

should therefore not shrink, should be radiopaque, 

insoluble to tissue fluids, biocompatible towards the 

periapical tissues and ideally bacteriostatic. None of 

the available sealers have all these properties. The 

most popular sealers are based on zinc oxide-euge-

nol (e.g. Pulp Canal Sealer, Kerr, Biberach, Germany), 

Ca (OH)  (e.g. Sealapex, Kerr) or epoxy resin (e.g. AH 2

plus, Dentsly). All sealers have certain toxicity until 

they are set.

The core material should have the same favour-

able characteristics as the sealer and moreover 

should be easy to apply to the root canal and easily 

removable if necessary. The most popular core 

material for obturation is gutta percha, which exists 

either in alpha or beta crystalline form. The unheated 

beta phase is a solid mass that is compactable while 

the heated alpha phase is flowable when pressure is 

applied. The alpha phase is more dimensionally sta-

ble when used with thermoplastic techniques. Silver 

cones as core material are no longer considered as 

suitable standard of care because of their corro-

siveness that results in cytotoxic end products.

Recently obturation materials based on calcium 

silicate were introduced to dentistry (e.g. ProRoot 

MTA (Dentsply), Total Fill Root Repair Material (FKG) 

and Biodentine (Septodent, Niederkassel, Ger-

many)). These materials have extraordinary bio-

compatible characteristics. Animal experiments 

demonstrated a superior healing pattern on the 

surfaces of these materials [40] with the restitution 

of cement like tissues and periodontal like tissues. It 

was recently demonstrated that these results can be 

transferred to humans [41]. 

Obturation techniques

A classic method for root canal obturation is cold 

lateral compaction of gutta percha cones with 

preferably finger spreaders. Cold lateral compaction 

has been clinically proved as an acceptable and 

successful obturation method [42].

Alternatively gutta percha can be used with warm 

vertical compaction. The equipment for these 

techniques is more costly than for cold lateral 

compaction. The obturation is normally split into two 

phases: Down-pack of a gutta percha mastercone and 

backfill of the canal with heated flowable gutta 

percha. The method is advocated because of the 

optimal three dimensional fill of the canal.
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ABSTRACT

Aim: The variable rate of the success of conventional endodontic 

surgery has led to the need for development of new techniques 

and instruments whereby classical endodontic surgery evolves 

into modern endodontic microsurgery. This article provides a 

systematic overview of the modern approach to surgical 

procedures in the domain of endodontic surgery with a critical 

overview of the basic differences and benefits of modern versus 

traditional doctrine, highlighting recent technologies and 

materials that contribute to a greater percentage of successful 

treatment of pathological lesions. 

Materials and methods: Scientific papers, longitudinal studies, 

case studies, and clinical studies based on the recent dental 

trends in the world were analyzed and additional data was 

extracted from the professional literature and web pages. 

Conclusion: Using a dental operating microscope, microsurgical 

instruments and biocompatible materials together with modern 

microsurgical principles, the rate of success of modern 

endodontic surgery is significantly higher than the success rate of 

conventional methods.

Keywords: endodontic microsurgery, dental operating microscope, 

magnification, root end resection, isthmus, ultrasonic retro

preparation, root-end filling material, prognosis, success rate
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If based on traditional doctrine, it is assumed that 

the success of endodontic surgery depends only on 

the complete removal of necrotic tissue and the com-

plete obturation of the entire root canal system, then 

the reason for the failure of the surgical treatment is 

quite clear. Examination of failed clinical cases and 

extracted teeth with an operative microscope confir-

med that the therapist, however, could not approxi-

mately locate, clean, shape and obturate the ramifi-

cation of the apical complex using traditional endo-

dontic-surgical techniques [5, 8].

Differences between classic and 

modern endodontic surgery

The main advantages of modern endodontic sur-

gery, in relation to classic endodontic surgery (Table 

1), include:

(1) facilitating identification of the apex of the tooth 

root;

(2) less invasive osteotomy, and a significantly smal-

ler angle of resection, which maximally spares 

cortical bone and the root of the tooth [7]; and 

(3) a detailed examination of the surface of the re-

sected root under high magnification is ensured 

[4]. Ultrasonic instruments in combination with 

a microscope allow conservative, coaxial final 

preparation and precise retrograde cavity obtu-

ration according to mechanical and biological 

principles of endodontic surgery [1, 5, 7, 9].

Visualization of the operating field

Success in endodontic microsurgery is conditio-

ned by localization of the entire root canal system to-

gether with its uncompromising cleaning of patho-

logically changed tissue, as well as shaping and three-

dimensional obturation [4]. Using the operating mi-

croscope (Figure 1), the therapist has easier access 

to hard-to-reach places affected by pathological pro-

cesses and much more precise removal of patholo-

gical lesions, with minimal damage and invasion of 

healthy tissue when compared to conventional endo-

dontic surgery.

Modern concepts and operative 

approach to soft tissues

Modern operative procedure of soft tissues differs 

significantly from the traditional one. The most 

Introduction

Endodontic surgery is a dental procedure that 

treats cases of apical periodontitis that cannot be 

successfully treated via conservative orthograde en-

dodontic treatment or other non-surgical retreat-

ment [1, 2]. The most common procedure in endo-

dontic surgery is apicoectomy, which implies surgical 

removal of the apical part of the tooth root along with 

the pathologically altered tissue, including the 

accessory root canals and additional apical openings 

that could be the cause of the failure of endodontic 

therapy [3]. Statistics reveals that large number of 

teeth treated by conventional methods have ade-

quate prognosis; however, failure is an inevitable out-

come in 5-10% cases, which, as such, require endo-

dontic microsurgery [4].

In accordance with the above, in recent years 

there have been major changes in the concepts and 

procedures used in endodontic surgery. The changes 

relate to the approach and mode of inspection of the 

operating field, the size of the instruments, the use of 

ultrasonic tips, suturing materials and reintegration 

of tissues, and surgical techniques and procedures. 

The use of micro-instruments in combination with 

the operating microscope makes the process easier 

and more precise [1]. The aforementioned technical 

achievements have significantly increased the per-

centage of treatment success.

Disadvantages of classical 

endodontic surgery

Traditional opinion that endodontic surgery 

should be the latest therapeutic solution is based on 

insufficient clinical knowledge, previous experiences 

with inappropriate surgical instruments and inade-

quate overview of the operating field, frequency of 

postoperative complications and numerous failures 

[5]. As a result, a large number of teeth that could 

have been saved were unjustly extracted and com-

pensated with implants [6].

Using a classical method, the therapist may locate 

important anatomical structures, such as large blood 

vessels, mental foramen or maxillary sinus, only 

approximately. Though the chances of injury to these 

structures are minimal, traditional endodontic sur-

gery cannot guarantee safe work due to its invasive 

character [5, 7].

 

 

 

 



MODERN AND CLASSICAL APPROACHES 
IN ENDODONTIC SURGERY

1 2Hadžiabdić Naida* , Šabović Ervin ,
3 3Halilović Sabina , Osmanović Ahmed

1 Department of Oral Surgery, Faculty of Dentistry with Clinics,
  University of Sarajevo, Sarajevo, Bosnia and Herzegovina 
2 Private Dental Practice "E&O", Sarajevo, Bosnia and Herzegovina
3 Department of Genetics and Bioengineering,
  Faculty of Engineering and Natural Sciences, International Burch University,
  Sarajevo, Bosnia and Herzegovina

ABSTRACT

Aim: The variable rate of the success of conventional endodontic 

surgery has led to the need for development of new techniques 

and instruments whereby classical endodontic surgery evolves 

into modern endodontic microsurgery. This article provides a 

systematic overview of the modern approach to surgical 

procedures in the domain of endodontic surgery with a critical 

overview of the basic differences and benefits of modern versus 

traditional doctrine, highlighting recent technologies and 

materials that contribute to a greater percentage of successful 

treatment of pathological lesions. 

Materials and methods: Scientific papers, longitudinal studies, 

case studies, and clinical studies based on the recent dental 

trends in the world were analyzed and additional data was 

extracted from the professional literature and web pages. 

Conclusion: Using a dental operating microscope, microsurgical 

instruments and biocompatible materials together with modern 

microsurgical principles, the rate of success of modern 

endodontic surgery is significantly higher than the success rate of 

conventional methods.

Keywords: endodontic microsurgery, dental operating microscope, 

magnification, root end resection, isthmus, ultrasonic retro

preparation, root-end filling material, prognosis, success rate

 

-

*Corresponding author

Naida Hadžiabdić, Assistant Professor,

Oral surgery specialist

Department of Oral Surgery

Faculty of Dentistry with Clinics

University of Sarajevo

Bolnicka 4A

71 000 Sarajevo

Bosnia and Herzegovina

Phone: +387 (33) 214-294

e-mail: nsulejma@yahoo.com

REVIEW ARTICLE

63Stomatološki vjesnik 2017; 6 (1-2)62 Stomatološki vjesnik 2017; 6 (1-2)

Hadžiabdić N, Šabović E, Halilović S, Osmanović A
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sected root under high magnification is ensured 

[4]. Ultrasonic instruments in combination with 
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preparation and precise retrograde cavity obtu-

ration according to mechanical and biological 
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Visualization of the operating field
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ned by localization of the entire root canal system to-

gether with its uncompromising cleaning of patho-

logically changed tissue, as well as shaping and three-

dimensional obturation [4]. Using the operating mi-

croscope (Figure 1), the therapist has easier access 

to hard-to-reach places affected by pathological pro-

cesses and much more precise removal of patholo-

gical lesions, with minimal damage and invasion of 

healthy tissue when compared to conventional endo-

dontic surgery.

Modern concepts and operative 

approach to soft tissues

Modern operative procedure of soft tissues differs 

significantly from the traditional one. The most 
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Table 1. Overview of basic differences between classic and modern 
endodontic surgery. Adapted [reprinted] from "Contemporary 
Endodontic Microsurgery: Procedural Advancements and 
Treatment Planning Considerations" [10]

Figure 1. Modern clinical practice in which a dental operating
microscope, besides clinical benefits, provides an ergonomic 

advantage to the therapist. Reprinted from "Surgery Concepts 
and Practice: A Review" [11].

Figure 2. (A) Microscopic stitching using monofilamentous string 5-0 and 6-0 (B) Removing seams after 48 hours 
(C) Wound healing, one week postoperatively. Adapted [reprinted] from “ Modern Endodontic Surgery Concepts 

and Practice: A Review ” [11].
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Macro instruments
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It is not perpendicular to the axial tooth axis

1 mm
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Microscope (4-24x)

Focused light

Micro instruments

Small diameter (3-4 mm)

Shallow (0-10 °)

Perpendicular to axial tooth axis

3 mm

Always

MTA

Above 90%

COMPARISON OF CLASSIC AND MODERN ENDODONTIC SURGERY

Classic Modern
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commonly used semilunar incision is no longer 

recommended because of inadequate access to 

surgical site and difficult postoperative healing [9]. 

Removal of sutures is completed two to three days 

after surgery, but not one to two weeks. The main 

reason for this is in the fact that after 72 hours, the 

tissue tends to heal through the sutures, which can be 

very painful and uncomfortable for the patient 

during its removal [7]. New materials for suturing 

wounds, monofilamentous thread 5-0 and 6-0, allows 

faster healing and are presented today (Figure 2) [5, 

7, 12]. Papilla base incision (PBI) is designed to 

maintain the height and integrity of interdental 

papillae, which are usually impaired by the use of 
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sulcus incisions [13]. Finally, the retraction of the flap 

is facilitated by forming a relaxation groove inside the 

bone (Figure 3).

Optimal osteotomy

Thanks to the advantages of the operating 

microscope, osteotomy within the microsurgical 

procedure becomes further precise and less invasive, 

with a diameter of 3 to 4 mm in comparison to the 

traditional protocol where such diamond reaches a 

size up to 10 mm (Figure 4) [12, 14]. Smaller 

diameter of osteotomy is crucial for faster healing 

[15, 16]. The greatest advantage of using an operating 

microscope in osteotomy is the ability of clear 

distinguishing the tooth root from the surrounding 

bone. The root is dark yellow in color and more solid 

if compared to the softer, less solid bone that bleeds 

during probe scraping [5, 7]. Differentiation of the 

root from the surrounding bone under magnification 

is a crucial moment for maintaining less invasive 

osteotomy, and one of the greatest advantages of 

endodontic microsurgery.

Microsurgical concepts of the resection

of the root apex

Reduction or complete elimination of the bevel 

angle is one of the greatest advantages of modern 

endodontic surgery (Figure 5) [5, 7]. According to 

the traditional procedure, root resection was 

performed at an angle of 45 ° to 60 ° [5, 7]. The only 

purpose of making this angle is easier access and 

visibility to the resected surface [18]. In essence, this 

angle was inevitable in classical endodontic surgery 

as the surgical instruments used were very large 

 

 

Figure 3. Overview of Groove tehnique. A small, narrow bony 
groove was formed just above the mental foramen. KP # 1 

retractor remains in the groove enabling nerve protection during 
osteotomy. This technique prevents frequent retractor 

decompression during surgery and consequently reduces 
postoperative discomfort. Adapted [reprinted] from "Modern 

Endodontic Surgery Concepts and Practice: A Review" [11].

Figure 4. Ideal osteotomy is 4 mm in diameter, and as such 
within the bones allows unobstructed access with 3 mm 

ultrasonic tips (magnification x16). Adapted [reprinted] from 
"Color Atlas of Microsurgery in Endodontics" [17].

Figure 5. Comparison of (A) extensive osteotomy and acute bevel angle of resection made by the traditional method
with (B) a smaller osteotomy without bevel angle of resection completed by modern microsurgical methods. 
The picture (B) is ten times larger in magnification than presented in the image (A). Adapted [reprinted] from
 "Modern Endodontic Surgery Concepts and Practice: A Review" [11] (C) Schematic representation of apical 
resection at angles of 0 °, 30 ° and 45 °. Adapted [reprinted] from "Endodontic microsurgery" [20].
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Table 2. Incidence of apical ramifications and lateral canals at the 
levels of one, two and three millimeters from the top of the apex 

of the root. Apex resection at the level of three millimeters 
eliminates a large percentage of ramifications and lateral canals. 

Adapted [reprinted] from "Endodontic microsurgery" [20].

Apical Ramifications

Lateral Channels

52%

40%
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86%
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1 mm 2 mm 3 mm
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when compared to today's micro instruments 

(Figure 6). Root resection at such large angles often 

resulted in significant damage to the supporting 

tissue [19], which originally should be protected by 

this treatment. Root end cut at an angle of 0 ° to 10 ° 

relative to the axial root axis was introduced to 

minimize the potential risk of disrupting the static 

ratio of the crown length and root of the tooth, and 

also the supporting tissue (Figure 5) [5, 7, 18].

Root end removal, according to modern concepts, 

within the amount of 3 to 4 mm, is considered enough 

sufficient to remove anatomically irregular and 

contaminated radicular structures [21], as 3 mm of 

the root tip must be removed at least to neutralize 

98% of apical ramifications and 93% of the lateral 

canals (Table 2) [1, 7, 9].

After making the root end resection, one of the 

most important moment in endodontic microsurgery 

is localization the micro-anatomic structures of the 

root, which is at the same time the primary reason for 

the failure of classical endodontic surgical treatment 

[1]. This surgical step cannot be adequately 

performed solely under eye control or using loupes, 

but exclusively by surgical operating microscopes 

under large magnification up to 24 times [1, 5, 7, 9, 

15, 22]. Identification of the intracanal system and 

potential defects of the root dentin at the resection 

surface, with the exception of the operative 

microscope, is performed with the help of 1% 

methylene blue solution [9, 23, 24].

The frequent cause of failure in traditional 

endodontic surgical procedures is the absence of 

identification of the isthmus, and this is supported by 

the fact that in 80-90% cases, the isthmus is present 

already at 3 mm from the tip of the root apex [8]. The 

isthmus is a narrow ribbon shaped communication 

between two adjacent root canals, and contains pulp 

or pulpal tissue derivatives (Figure 7) [1, 25]. As 

such  it is a part of the canal system, and therefore has 

to be thoroughly cleaned, shaped and filled with 

appropriate materials.

Ultrasonic preparation of a retrograde cavity

Contrary to classical endodontic surgery, where 

the conventional surgical hand-piece is used to 

produce a retrograde cavity, in modern endodontic 

surgery ultrasonic instruments are used for the same 

-

 

 

-

,

 

 

purpose, especially in terms of molars where nume-

rous intracanal anastomoses and isthmus are pre-

sent [22, 26]. The quality and depth of preparation 
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Figure 6. Comparison of traditional root end instruments with 
microsurgical instrument- ultrasonic instrument. (A) Surgical 

micro-mirror is much smaller than conventional dental mirror 
(B) Ultrasound KiS tip positioned for ultrasound preparation of 

retrograde cavity (C) Conventional hand-piece used for retrograde 
preparation (up), micro-head hand-piece (middle), modern 

ultrasonic microtips (bottom). Adapted [reprinted] from "Surgery 
Concepts and Practice: A Review" [11].

Figure 7. Microsurgical intervention on tooth 36. The resorbed 
surface on the mesial root is stained with methylene blue and 

is inspected under a medium magnification (x12). The inspection
identifies the relationship that connects the messiobuccal and 

mesiolingual canal. Adapted [reprinted] from "Modern 
Endodontic Microsurgery Concepts: A Clinical Update" [9].

measure, but as an integral part of endodontic 

treatment [5]. As such, endodontic microsurgery 

should be used in many situations indicated for the 

rescue of morphological and functional integrity of a 

natural tooth. This is a predictable method, with 

minimal postoperative symptoms, which effectively 

neutralizes and eradicates causes of persistent apical 

pathology [45, 46].

Conclusion

Endodontic surgery has evolved into endodontic 

microsurgery, which is considered as predictable 

were improved using ultrasonic tips of various 

shapes (Figure 8) [27], which significantly reduced 

errors and complications, such as root wall perfo-

ration (Figure 9) [5, 28].

The depth of the average preparation is 3-4 mm [5, 

30], but there are additional modern designed 

instruments that can penetrate up to 9 mm [31]. The 

ultrasonic preparation is performed according to the 

first-class cavity principle, in which the walls are 

parallel to each other and follow the course of the 

root canal.

Contemporary root end 

filling materials 

The traditional technique of root end preparation 

with amalgam obturation has been suppressed with 

development of modern endodontic microsurgery 

and biocompatible root end filling materials [32, 33, 

34]. 3 mm deep ultrasonically prepared cavities must 

be obturated with material that provides perfect 

hermetic seal [5]. According to the above, IRM and 

SuperEBA [15, 35] are often used, although the mine-

ral trioxide aggregate (MTA) is a material of first 

choice for retrograde filling (Figure 10) [36, 37, 38]. 

However, there are even more modern bioceramic 

materials, Bioaggregate [39] and EndoSequence 

(RRM, RRP), which distinctively reveal optimal re-

sults with respect to MTA [40].

Clinical prognosis

Clinical success of traditional endodontic surgical 

treatment is very sporadic [5, 41, 42], and when com-

pared with the results of modern approaches, accep-

table results are very low [5]. A classical study by 

Frank and associates [43] showed that 42.3% of 

cases treated with a traditional method, which were 

recorded as successful, were in fact unsuccessful 

after 11 to 15 years. Based on the studies, it was re-

vealed that the success of the microsurgical proce-

dure was 96.8% after one-year, and 91.5% after 5 to 7 

years of the follow-up [6, 15]. Recent studies have 

shown similar results after one-year and many years 

following up [44].

Endodontic microsurgery as an 

integral part of the treatment

According to the above, endodontic microsurgery 

should not be considered as the last therapeutic 

Figure 8. Display of a set of ultrasonic attachments for 
retrograde cavity preparation. Adapted [reprinted] from 

"www.Jmoritausa.com" [29]. 

Figure 9. Histological representation of final preparation of 
retrograde cavity. (A) Conventional retro-cavity preparation by 

a bur. (B) Contemporary retro-cavity preparation with ultrasonic 
tip. The attached concludes that the conventional preparation by 
the bur could result in lingual perforation, while the ultrasound 
preparation preserves the integrity of the root apex. Adapted 

from "Modern Endodontic  Surgery Concepts and Practice" [11].

Figure 10. A, B) Display of root end cavity filled with mineral 
trioxide aggregate (MTA). Adapted [reprinted] from 

"Endodontic microsurgery" [20].
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when compared to today's micro instruments 

(Figure 6). Root resection at such large angles often 
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tissue [19], which originally should be protected by 

this treatment. Root end cut at an angle of 0 ° to 10 ° 
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minimize the potential risk of disrupting the static 

ratio of the crown length and root of the tooth, and 

also the supporting tissue (Figure 5) [5, 7, 18].
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sufficient to remove anatomically irregular and 

contaminated radicular structures [21], as 3 mm of 
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already at 3 mm from the tip of the root apex [8]. The 

isthmus is a narrow ribbon shaped communication 

between two adjacent root canals, and contains pulp 

or pulpal tissue derivatives (Figure 7) [1, 25]. As 

such  it is a part of the canal system, and therefore has 
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rescue of morphological and functional integrity of a 

natural tooth. This is a predictable method, with 

minimal postoperative symptoms, which effectively 

neutralizes and eradicates causes of persistent apical 

pathology [45, 46].

Conclusion

Endodontic surgery has evolved into endodontic 

microsurgery, which is considered as predictable 

were improved using ultrasonic tips of various 

shapes (Figure 8) [27], which significantly reduced 

errors and complications, such as root wall perfo-

ration (Figure 9) [5, 28].

The depth of the average preparation is 3-4 mm [5, 

30], but there are additional modern designed 

instruments that can penetrate up to 9 mm [31]. The 

ultrasonic preparation is performed according to the 

first-class cavity principle, in which the walls are 

parallel to each other and follow the course of the 

root canal.

Contemporary root end 

filling materials 

The traditional technique of root end preparation 

with amalgam obturation has been suppressed with 

development of modern endodontic microsurgery 

and biocompatible root end filling materials [32, 33, 

34]. 3 mm deep ultrasonically prepared cavities must 

be obturated with material that provides perfect 

hermetic seal [5]. According to the above, IRM and 

SuperEBA [15, 35] are often used, although the mine-

ral trioxide aggregate (MTA) is a material of first 

choice for retrograde filling (Figure 10) [36, 37, 38]. 

However, there are even more modern bioceramic 

materials, Bioaggregate [39] and EndoSequence 

(RRM, RRP), which distinctively reveal optimal re-

sults with respect to MTA [40].

Clinical prognosis

Clinical success of traditional endodontic surgical 

treatment is very sporadic [5, 41, 42], and when com-

pared with the results of modern approaches, accep-

table results are very low [5]. A classical study by 

Frank and associates [43] showed that 42.3% of 

cases treated with a traditional method, which were 

recorded as successful, were in fact unsuccessful 

after 11 to 15 years. Based on the studies, it was re-

vealed that the success of the microsurgical proce-

dure was 96.8% after one-year, and 91.5% after 5 to 7 

years of the follow-up [6, 15]. Recent studies have 

shown similar results after one-year and many years 

following up [44].

Endodontic microsurgery as an 

integral part of the treatment

According to the above, endodontic microsurgery 

should not be considered as the last therapeutic 

Figure 8. Display of a set of ultrasonic attachments for 
retrograde cavity preparation. Adapted [reprinted] from 

"www.Jmoritausa.com" [29]. 

Figure 9. Histological representation of final preparation of 
retrograde cavity. (A) Conventional retro-cavity preparation by 

a bur. (B) Contemporary retro-cavity preparation with ultrasonic 
tip. The attached concludes that the conventional preparation by 
the bur could result in lingual perforation, while the ultrasound 
preparation preserves the integrity of the root apex. Adapted 

from "Modern Endodontic  Surgery Concepts and Practice" [11].

Figure 10. A, B) Display of root end cavity filled with mineral 
trioxide aggregate (MTA). Adapted [reprinted] from 

"Endodontic microsurgery" [20].
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treatment option that can preserve morphological 

and functional stability of the natural tooth with 

periapical pathology, which has not been previously 

achieved by conventional endodontic surgical treat-

ment. By using an operative microscope, allowing 

optimal visualization and illumination of the opera-

ting field, microsurgical instruments and biocompa-

tible materials, together with modern microsurgical 

principles, the rate of success of modern endodontic 

surgical treatment is significantly higher compared 

to conventional methods. Through continuous edu-

cation of professional staff and patients and con-

sistent dedication to development and emphasizing 

the importance of non-conventional approach, endo-

dontic microsurgery could become an integral 

therapeutic procedure in endodontics.
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treatment option that can preserve morphological 

and functional stability of the natural tooth with 

periapical pathology, which has not been previously 

achieved by conventional endodontic surgical treat-

ment. By using an operative microscope, allowing 

optimal visualization and illumination of the opera-

ting field, microsurgical instruments and biocompa-

tible materials, together with modern microsurgical 

principles, the rate of success of modern endodontic 

surgical treatment is significantly higher compared 

to conventional methods. Through continuous edu-

cation of professional staff and patients and con-

sistent dedication to development and emphasizing 

the importance of non-conventional approach, endo-

dontic microsurgery could become an integral 

therapeutic procedure in endodontics.
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Oral microbiology is an excellent and well written 

university textbook on morphology, physiology, pa-

thogenicity of microorganisms of oral cavity. It is a 

synthesis of contemporary scientific facts combined 

with clinical and educational experience of the 

authors.

The book is divided into eight chapters, systema-

tically organized to bring reader to understand all 

aspects of oral microbiology. These chapters are:

1. Oral environment-“Biotop”

2. Immunological system and response

3. Oral bacterial microflora

4. Periodontal microbiology

5. Oral mycology

6. Oral viruses

7. Laboratory diagnostics of infections in the 

oral cavity

8. Prevention and infection control

BOOK REVIEW

Within presented chapters one can find detailed 

information on dental biofilm, the most common bac-

terial species causing periodontal diseases, as well as 

the most common fungal and viral oral infections.

Increasing prevalence of oral infections and their 

complexity requires multidisciplinary approach in 

understanding etiology and infections' treatment.  

Detailed descriptions of microbiology laboratory 

diagnostics are given supported by scientific evidence 

based concepts of antimicrobial therapy.  

The emphasized key facts, logically structured text 

and detailed photographs make this book a 

comprehensive resource to both undergraduate and 

postgraduate students as well as dental practitioners. 

This book is a valuable source dedicated to oral 

diseases' prophylaxis, sterilization and infection 

control in dental practice.  It is current and valuable 

for both classrooms and reference use. Overall, it 

provides readers a chance to be intrigued by many 

facets of oral microbiology.
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disrupting pulp blood supply, altering pulp responses to 
diagnostic tests and risking the unnecessary extirpation of a 
recovering pulp and obliteration of the pulp space by mineralized 
tissue. The most important endodontic consequences of pulpal 
necrosis and subsequent infection after trauma include 
inflammatory bone resorption, inflammatory root resorption 
and the arrest of dental development.
Conclusion: Both fracture and luxation tooth injuries can have 
serious implications for short- and long-term functions of the 
dental pulp. Clinicians should therefore be aware that their 
emergency care must be followed by an organized program of 
reviewed appointments, if complications are to be identified 
early and treated successfully.

1Džanković A , Tahmiščija I , Korać S , Jakupović S , 
1 1Konjhodžić A , Hasić-Branković L

1 

  Faculty of Dentistry, University of Sarajevo,

  Bosnia and Herzegovina

Introduction: The application of dental adhesive systems has 

completely changed the principles of cavity preparation, increa-

sing the preservation of teeth structure and providing the 

placement of aesthetically acceptable composite restorations. 

Despite significant improvements in dental adhesive systems, the 

bonding interface between resin composites and tooth struc-

tures remains a weak link in composite restoration. Dental 

adhesive application is complex and technically sensitive.
Material and methods: This paper presents an update of 

principles dental adhesion to enamel and dentin. The physico-

chemical properties of dental hard tissues after application of 

modern adhesive systems were described and recent advances 

and modifications presented. Typical mistakes in everyday 

dental practice regarding application of dental adhesives have 

been discussed as well as factors that adversely affect the bon-

ding strength between resin composites and tooth structures. 

Additionally, guidelines to prevent composite restoration failure 

have been summarized. 
Conclusion: New generation of dentin adhesive systems over 

time have been developing directing to easier application. 

However, the prevention of composite restoration failure is based 

on true understanding of adhesion process and high attention to 

appropriate use of dental adhesive systems.

1 1Dobriković O , Stavojević M
1 Dental office Stanojević, Banja Luka

Introduction: Patient K.R. had de-cemented bridge. The bridge 
was placed up to 15 years ago. We made OPT. The patient 
suggested the remaining teeth to be repaired and prosthetic 
restoration to be done again. Since he was limited with time, he 
asked us to try to give him first aid and return his existing bridge. 

ADHESION OF COMPOSITE RESTORATION – FAILURE 

FACTORS AND THEIR PREVENTION

PLACING AN EXISTING BRIDGE ON FRACTURED TEETH

1 1 1

Department of dental pathology and endodontics;

TEETH WHITENING PRACTICE LEGAL FRAMEWORK

ENDODONTIC IMPLICATIONS OF TRAUMATIC 

DENTAL INJURIES

1 1 1  1Korać S , Tahmiščija I , Konjhodžić A ,Džanković A , 
1 1Jakupović S , Hasić Branković L  

1  Department of Restorative Dentistry with Endodontics,

  Faculty of Dentistry, University of Sarajevo,

  Bosnia and Herzegovina

Introduction: Pearly white teeth represent one of the most 
common demands that patients nowadays pose to the therapist. 
In the European Union countries and beyond, there has been a 
change in legislation regarding the sale and use of peroxide 
preparations.  These changes go from selling prohibition of high 
concentrated peroxide products to making distinction between 
those having permission to sell/buy tooth whitening products.
Objective: The aim of this paper is to introduce dentists in Bosnia 
and Herzegovina different approaches to teeth whitening 
procedures and updated official position of the European 
Commission regarding dental bleaching products.
Materials and methods: The European Commission's official 
position is that tooth whitening products are considered 
cosmetics, not medicines. This paper analyzed changes related to 
new legislation on peroxide products in European Union (EU) 
countries as well as in some other countries in the world. Further 
on, validity of those provisions was discussed. 
Conclusion: Tooth whitening treatment represents a profitable 
branch of dental practice. The number of performed teeth 
whitening services is continually growing every year at global 
level, but also in our country. The Stabilization and Association 
Agreement between our country and the EU obliged BiH to 
gradually harmonize the existing laws with the regulations of the 
European Union. Therefore, EU laws will also reflect on dental 
practice in our country. Dental practice should provide a safe and 
effective bleaching treatment, and our dentists should be 
informed in a timely manner about the treatment of tooth 
bleaching they will be able to provide in the future.

1 1 1Tahmiščija I , Konjhodžić A , Hasić-Branković L ,
1 1 1Jakupović S , Džanković A , Korać S

1 Department of Restorative Dentistry with Endodontics,

  Faculty of Dentistry, University of Sarajevo,

  Bosnia and Herzegovina

Introduction: Direct consequences of dental trauma are obvious 
and can be dramatic or harmless. In the long term, the compli-
cations can be more serious and lead to tooth loss. The aim of this 
paper is to present clinical features and treatment opportunities 
of traumatic injuries of teeth from endodontic perspective.
Material and methods: Data were collected using electronic 
databases: Medline/PubMed, Scopus and ScienceDirect. The 
literature search was based on following keywords: dental trau-
ma, healing complications, root resorption and pulp obliteration.
Results: Reviewing the literature it was evident that dental 
trauma threatens pulp survival in several ways including: 
exposing dentin and pulp to the conditions of the oral cavity, 
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disrupting pulp blood supply, altering pulp responses to 
diagnostic tests and risking the unnecessary extirpation of a 
recovering pulp and obliteration of the pulp space by mineralized 
tissue. The most important endodontic consequences of pulpal 
necrosis and subsequent infection after trauma include 
inflammatory bone resorption, inflammatory root resorption 
and the arrest of dental development.
Conclusion: Both fracture and luxation tooth injuries can have 
serious implications for short- and long-term functions of the 
dental pulp. Clinicians should therefore be aware that their 
emergency care must be followed by an organized program of 
reviewed appointments, if complications are to be identified 
early and treated successfully.

1Džanković A , Tahmiščija I , Korać S , Jakupović S , 
1 1Konjhodžić A , Hasić-Branković L

1 

  Faculty of Dentistry, University of Sarajevo,

  Bosnia and Herzegovina

Introduction: The application of dental adhesive systems has 

completely changed the principles of cavity preparation, increa-

sing the preservation of teeth structure and providing the 

placement of aesthetically acceptable composite restorations. 

Despite significant improvements in dental adhesive systems, the 

bonding interface between resin composites and tooth struc-

tures remains a weak link in composite restoration. Dental 

adhesive application is complex and technically sensitive.
Material and methods: This paper presents an update of 

principles dental adhesion to enamel and dentin. The physico-

chemical properties of dental hard tissues after application of 

modern adhesive systems were described and recent advances 

and modifications presented. Typical mistakes in everyday 

dental practice regarding application of dental adhesives have 

been discussed as well as factors that adversely affect the bon-

ding strength between resin composites and tooth structures. 

Additionally, guidelines to prevent composite restoration failure 

have been summarized. 
Conclusion: New generation of dentin adhesive systems over 

time have been developing directing to easier application. 

However, the prevention of composite restoration failure is based 

on true understanding of adhesion process and high attention to 

appropriate use of dental adhesive systems.

1 1Dobriković O , Stavojević M
1 Dental office Stanojević, Banja Luka

Introduction: Patient K.R. had de-cemented bridge. The bridge 
was placed up to 15 years ago. We made OPT. The patient 
suggested the remaining teeth to be repaired and prosthetic 
restoration to be done again. Since he was limited with time, he 
asked us to try to give him first aid and return his existing bridge. 

ADHESION OF COMPOSITE RESTORATION – FAILURE 

FACTORS AND THEIR PREVENTION

PLACING AN EXISTING BRIDGE ON FRACTURED TEETH

1 1 1

Department of dental pathology and endodontics;

TEETH WHITENING PRACTICE LEGAL FRAMEWORK

ENDODONTIC IMPLICATIONS OF TRAUMATIC 

DENTAL INJURIES

1 1 1  1Korać S , Tahmiščija I , Konjhodžić A ,Džanković A , 
1 1Jakupović S , Hasić Branković L  

1  Department of Restorative Dentistry with Endodontics,

  Faculty of Dentistry, University of Sarajevo,

  Bosnia and Herzegovina

Introduction: Pearly white teeth represent one of the most 
common demands that patients nowadays pose to the therapist. 
In the European Union countries and beyond, there has been a 
change in legislation regarding the sale and use of peroxide 
preparations.  These changes go from selling prohibition of high 
concentrated peroxide products to making distinction between 
those having permission to sell/buy tooth whitening products.
Objective: The aim of this paper is to introduce dentists in Bosnia 
and Herzegovina different approaches to teeth whitening 
procedures and updated official position of the European 
Commission regarding dental bleaching products.
Materials and methods: The European Commission's official 
position is that tooth whitening products are considered 
cosmetics, not medicines. This paper analyzed changes related to 
new legislation on peroxide products in European Union (EU) 
countries as well as in some other countries in the world. Further 
on, validity of those provisions was discussed. 
Conclusion: Tooth whitening treatment represents a profitable 
branch of dental practice. The number of performed teeth 
whitening services is continually growing every year at global 
level, but also in our country. The Stabilization and Association 
Agreement between our country and the EU obliged BiH to 
gradually harmonize the existing laws with the regulations of the 
European Union. Therefore, EU laws will also reflect on dental 
practice in our country. Dental practice should provide a safe and 
effective bleaching treatment, and our dentists should be 
informed in a timely manner about the treatment of tooth 
bleaching they will be able to provide in the future.

1 1 1Tahmiščija I , Konjhodžić A , Hasić-Branković L ,
1 1 1Jakupović S , Džanković A , Korać S

1 Department of Restorative Dentistry with Endodontics,

  Faculty of Dentistry, University of Sarajevo,

  Bosnia and Herzegovina

Introduction: Direct consequences of dental trauma are obvious 
and can be dramatic or harmless. In the long term, the compli-
cations can be more serious and lead to tooth loss. The aim of this 
paper is to present clinical features and treatment opportunities 
of traumatic injuries of teeth from endodontic perspective.
Material and methods: Data were collected using electronic 
databases: Medline/PubMed, Scopus and ScienceDirect. The 
literature search was based on following keywords: dental trau-
ma, healing complications, root resorption and pulp obliteration.
Results: Reviewing the literature it was evident that dental 
trauma threatens pulp survival in several ways including: 
exposing dentin and pulp to the conditions of the oral cavity, 
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Introduction: Age and gender are basic components for 
identifying living and deceased individuals and therefore 
assessment of these parameters represents an important role in 
forensic dentistry.
Material and methods: With the aim to evaluate the 
chronological age and gender of the examinees, 150 CBCT images 
were evaluated as follows: For age assessment: buccal alveolar 
bone was measured (distance from lower first premolars 
cement-enamel junction to the highest point of the buccal bone). 
For age and gender assessment: maxillary sinus dimension were 
measured (height, width and depth). Only good quality of CBCT 
images in axial and coronal projection were used. 
Results: Data were statistically analyzed, formulas for Age 
Assessment and Gender Assessment were created using linear 
regression and multiple regression with Excel 2017.
Conclusions: Created formulas using buccal bone level are 
suitable for Age assessment. Created formulas using Maxillary 
sinus dimensions are not suitable for age assessment. Created 
formulas using Maxillary Sinus Dimensions are suitable for 
Gender assessment. Created formulas for Gender and Age 
Assessment are more suitable than existing formulas for 
population of Bosnia and Herzegovina.

Smajić R¹, Ahmetagić Sadžak A¹, Duratbegović D¹, 

Saltagić H¹, Trninić S², Ljutović Z²

¹ Clinic for Pediatric and Preventive Dentistry,

  Faculty of Dentistry, University of Sarajevo 

² Clinic for Oral Surgery, Faculty of Dentistry,

  University of Sarajevo

Introduction: Children with developmental disorders or 
children with special needs are children who are prevented by 
their physical and psychological conditions to participate for a 
long time in normal activities of their peers, including social, 
educational and recreational activities. Those are children whose 
condition impedes the usual dental treatment and because of 
that it is sometimes necessary to perform the therapeutic 
procedure in general anesthesia.
Aim: The aim of this paper is to demonstrate the advantages of 
team work of a pediatric dentist and an oral surgeon in teeth 
restoration of children with special health care needs in general 
anesthesia. Treatment planning is a complex process that 
requires adequate cooperation between a doctor, a patient and a 
parent.
Discussion will present the way of child's dental examination, 
setting the accurate diagnosis, planning and systemic treatment.

Ahmetagić Sadžak A , Smajic R , 

Duratbegovic D¹, Saltagic H¹
1 Clinic for Pediatric and Preventive Dentistry,

  Faculty of Dentistry, University of Sarajevo

Introduction: Oral health of the children with special health care 
needs is, in most cases, neglected and suppressed by daily 
challenges, symptomatology and problems of the general 
physical and mental status of the patient. The absence or very 

DENTAL TREATMENT FOR CHILDREN WITH SPECIAL 
HEALTH CARE NEEDS IN GENERAL ANESTHESIA

INSTRUCTIONS, ADVICES AND TREATMENT 
OF THE PATIENTS WITH SPECIAL HEALTH CARE NEEDS 
AFTER THE REHABILITATION IN GENERAL ANESTHESIA. 
HOW TO PROCEED?

¹ ¹

poor communication and collaboration of such patients, often 
poor enlightenment, lack of motivation or the parents 
helplessness leads to very difficult and complex clinical picture of 
oral health often followed by complications of inflammatory and 
painful episodes. This condition has persistently remained for 
years. Treatment in general anesthesia mostly in one act 
eliminates all pathological changes in oral cavity leading to relief 
in both, patient and parent. The most common question after the 
treatment is: How to proceed, how to preserve created condition, 
how to preserve remaining teeth.
Objective: The aim of this paper is to present the situation and 
problems of patients who are indicated for general anesthesia, to 
instruct both parents and dentists to correct hygienic dietary 
habits and to apply preventive measures in dental clinic, before 
and after the surgical treatment.
Conclusion: Parents / guardians of children with special health 
care needs who have undergone dental treatment in general 
anesthesia should be educated about the implementation of 
preventative dental measures to maintain achieved oral health 
status for a longer period.

Čengić E¹, Marković N², Zovko R³ 

¹ Health Centre of the Sarajevo Canton, Sarajevo

² Clinic for Pediatric and Preventive Dentistry,

   Faculty of Dentistry, University of Sarajevo 

³ Health Centre Mostar, Mostar 

Introduction: A nine year old patient, accompanied by his 
parents, came in for the first appointment at the Clinic for 
Preventive Dentistry and Pedodontics within the Faculty of 
Dentistry. Therein, whole series of problems was detected 
requiring a complex pedodontic approach. The next step was to 
perform a risk assessment and to follow diagnostic procedures. 
This led to preparation of a therapy plan and educating the child 
and the parents regarding preventive measures. Special attention 
was paid to adjustment of a therapeutic approach to the patient's 
psychological profile.
This was followed by treatment procedures ranging from dental 
extractions under local anesthesia, repair of carious lesions, to 
treating a complicated crown fracture of tooth number 11 with 
not fully formed root and its endodontic treatment. After this, the 
number 11 tooth crown whitening was done and composite 
material replaced the missing part of the crown. The patient then 
underwent a fluoride treatment and a fissure sealant treatment. 
After the treatments, we also prepared relevant risk assessment. 
The patient was then referred to an orthodontic treatment. 
Objectives: An objective was to show a complex process of 
pedodontic treatment of the nine year old child.
Materials and methods: This clinical case study included 
methods and materials based on the clinical protocol of the 
Preventive Dentistry and Pedodontics Department / Faculty of 
Dentistry in Sarajevo.
Results: An anxious dental patient with high risk of caries and 
complicated crown fracture of the tooth number 11 (with not 
fully formed root) became a fully recovered patient with changed 
oral hygiene and eating habits, with no fear of dental treatments 
and with low level of caries risk. 
Conclusion: A thorough approach to a complex dental treatment 
of a child and a cooperation between the pediatric dentist, the 
patient and the parents helped to achieve full recovery of this 

COMPLEX PEDODONTIC TREATMENT OF 

A NINE YEAR OLD CHILD – CASE STUDY

patient, to change hygienic and eating habits and attitude 
towards dental treatments, as well as to reduce the new caries 
risk to a minimum. This young patient regained trust and 
confidence in this respect.

Fazlić R¹, Huseinbegović A², Selimović-Dragaš M²

¹ Novo Sarajevo Health Center, Sarajevo

² Department of Pediatric and Preventive Dentistry,

  Faculty of Dentistry, University of Sarajevo

Introduction: Diabetes mellitus manifests in a group of 
syndromes connected to disruption of carbohydrates, fats and 
proteins, caused by the insufficient secretion of insulin and/or 
lack of its activity in tissues. 
Goal of this research was to determine differences in level of oral 
hygiene of children with DMT1 and healthy children.
Materials and methods: In order to define the level of oral 
hygiene, dental plaque and gingival index we used Silness & Löe 
method. Detection of the dental plaque was done by scraping of 
the probe on the specific areas of the tooth neck, while 
pathological condition of the gingiva was done according to the 
same method and criterion was 0, 1, 2, 3. For determining 
periodontal state, dental mirror and specially designed probe 
were used. 90 examinees were involved in the research. 
Examinees were school children aged 12-18 living in the Sarajevo 
Canton area. Examinees were divided into two groups. 
Experimental group consisted out of 60 examinees with 
diagnosed DMT1. This group was divided in two subgroups, 1A 
with 30 examinees who have controlled HbA1c and 1B with 30 
examinees having increased level of HbA1c. Limit value was 6.8% 
for examinees of subgroup 1A, and for examinees of the subgroup 
1B was greater than 6.8%. Controlled group consisted of healthy 
examinees without diagnosed systematic diseases. 
Results: Results of the study show that children with DMT1 have 
lower state of oral hygiene than healthy children. Average plaque 
index of the ill children is 1.6 being significantly higher than 
plaque index of the healthy children which is 0.87. The difference 
was shown within the subgroups, as well. 
Conclusion: Gingival index has significantly greater value within 
ill children group and moderate gingival inflammation is present. 

1Muhasilović S
1 Private Dental Practice Dr. Muhasilović,

  Sarajevo, Bosnia and Herzegovina

Introduction: In forensic researches in Bosnia and Herzegovina, 
palatal rugoscopy has not been used so far and researches in this 
area are quite modest. Therefore, the purpose of this research is 
to determine specificities of palatal rugae patterns based on a 
sample of Bosnian-Herzegovinian population of different age 
groups and different sexes, so that the palatal rugoscopy could be 
used as an auxiliary method in identifying forensic researches in 
Bosnia and Herzegovina.
Materials and methods: The research includes 250 gypsum 
models of upper jaw of both sexes and different age groups. On 
the gypsum models, counters of palatal rugae, median palatal 
suture and papillae incisiva were drawn, photographed, and the 
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Material and methods: Bridge was cleaned from the remains of 
dental tissue and old cement. The remaining teeth were cleaned 
and then prepared for factory intraradic posts. Factory posts 
were cemented. The bridge was isolated and glass ionomer was 
applied to it in order to shape it as a grinding teeth. Glass ionomer 
fillings were heat-treated. Glass ionomer were polished and the 
bridge prepared for cementing. After cementing, the patient was 
informed that it was a temporary solution and was instructed to 
watch how and what to eat and to return when ready to make a 
definitive solution. 
The results: Patient was shown first aid both aesthetically and 
functionally. He was informed that this is a temporary solution 
and that he must plan a definitive solution. 
Conclusion: This is not a standard procedure and not described 
in the textbooks, but our creativity depends on the patient's satis-
faction with the final outcome in given situation being of great 
importance in our efforts to retain the trust that was given to us. 

Imamović A , Huskanović A , 
1 1 1Kavazbašić-Huskanović E , Čičkušić A , Topić I

1 

Introduction: Immediate implant placement with simultaneous 
imitation or implant loads gains importance over the past years 
and can be a highly predictable method enabling the implant 
treatment for our patients. Immediate implantation is a 
technique that directly implants the implant of a certain type and 
shape after implantation of the teeth in the extraction wound, 
enabling immediate and temporary prosthetic work to be 
performed immediately. This way, the time from tooth loss to the 
final prosthetic work is considerably reduced, which is more 
acceptable to the patient for the function and aesthetics. The 
most important advantage of immediate implantation is that in a 
surgical procedure the teeth extraction and implant implantation 
are performed thus reduces the resorption of the bone tissue of 
the removed tooth up to 40-60%. The patient appears after 2 
unsuccessful resections (8 months back) on the tooth 11 and 21, 
with fracture on the root of the tooth and inflammatory process 
persistent periapically. In our practice we perform tooth 
extraction, implanted implant insertion with bone enhancement, 
soft tissue transplantation and imitative improvisation of teeth 
11 and 21. 8 months after, we accessed to prosthetic rehabili-
tation of teeth 11 and 21 with the correction of the exit profiles on 
the implants. 
Conclusion: The advantages of immediate implantation are 
undeniable, while a high percentage of the success of this proce-
dure provides a good assurance that the application of the me-
thod provides a high level of aesthetic and functional rehabi-
litation. Dental implants are not recommended for people who 
are passionate smokers as well as people who do not have a built-
in habit of hygiene.

Hadžiabdić Sulejmanagić N¹, Kadić M²

¹ Department of Oral Surgery, Faculty of Dentistry,

  University of Sarajevo

² Student, Faculty of Dentistry, University of Sarajevo

PROSTHETIC IMPLANTOLOGY REHABILITATION OF THE 
PATIENT WITH IMMEDIATE OPERATION IN FRONT 
Case report

USE OF MAXILLARY SINUS DIMENSIONS 
AND BUCCAL ALVEOLAR BONE LEVEL IN AGE 
AND GENDER ASSESSMENT USING CBCT  

1 1

Dental office Novodent, Tuzla
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Introduction: Age and gender are basic components for 
identifying living and deceased individuals and therefore 
assessment of these parameters represents an important role in 
forensic dentistry.
Material and methods: With the aim to evaluate the 
chronological age and gender of the examinees, 150 CBCT images 
were evaluated as follows: For age assessment: buccal alveolar 
bone was measured (distance from lower first premolars 
cement-enamel junction to the highest point of the buccal bone). 
For age and gender assessment: maxillary sinus dimension were 
measured (height, width and depth). Only good quality of CBCT 
images in axial and coronal projection were used. 
Results: Data were statistically analyzed, formulas for Age 
Assessment and Gender Assessment were created using linear 
regression and multiple regression with Excel 2017.
Conclusions: Created formulas using buccal bone level are 
suitable for Age assessment. Created formulas using Maxillary 
sinus dimensions are not suitable for age assessment. Created 
formulas using Maxillary Sinus Dimensions are suitable for 
Gender assessment. Created formulas for Gender and Age 
Assessment are more suitable than existing formulas for 
population of Bosnia and Herzegovina.

Smajić R¹, Ahmetagić Sadžak A¹, Duratbegović D¹, 

Saltagić H¹, Trninić S², Ljutović Z²

¹ Clinic for Pediatric and Preventive Dentistry,

  Faculty of Dentistry, University of Sarajevo 

² Clinic for Oral Surgery, Faculty of Dentistry,

  University of Sarajevo

Introduction: Children with developmental disorders or 
children with special needs are children who are prevented by 
their physical and psychological conditions to participate for a 
long time in normal activities of their peers, including social, 
educational and recreational activities. Those are children whose 
condition impedes the usual dental treatment and because of 
that it is sometimes necessary to perform the therapeutic 
procedure in general anesthesia.
Aim: The aim of this paper is to demonstrate the advantages of 
team work of a pediatric dentist and an oral surgeon in teeth 
restoration of children with special health care needs in general 
anesthesia. Treatment planning is a complex process that 
requires adequate cooperation between a doctor, a patient and a 
parent.
Discussion will present the way of child's dental examination, 
setting the accurate diagnosis, planning and systemic treatment.

Ahmetagić Sadžak A , Smajic R , 

Duratbegovic D¹, Saltagic H¹
1 Clinic for Pediatric and Preventive Dentistry,

  Faculty of Dentistry, University of Sarajevo

Introduction: Oral health of the children with special health care 
needs is, in most cases, neglected and suppressed by daily 
challenges, symptomatology and problems of the general 
physical and mental status of the patient. The absence or very 

DENTAL TREATMENT FOR CHILDREN WITH SPECIAL 
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AFTER THE REHABILITATION IN GENERAL ANESTHESIA. 
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poor communication and collaboration of such patients, often 
poor enlightenment, lack of motivation or the parents 
helplessness leads to very difficult and complex clinical picture of 
oral health often followed by complications of inflammatory and 
painful episodes. This condition has persistently remained for 
years. Treatment in general anesthesia mostly in one act 
eliminates all pathological changes in oral cavity leading to relief 
in both, patient and parent. The most common question after the 
treatment is: How to proceed, how to preserve created condition, 
how to preserve remaining teeth.
Objective: The aim of this paper is to present the situation and 
problems of patients who are indicated for general anesthesia, to 
instruct both parents and dentists to correct hygienic dietary 
habits and to apply preventive measures in dental clinic, before 
and after the surgical treatment.
Conclusion: Parents / guardians of children with special health 
care needs who have undergone dental treatment in general 
anesthesia should be educated about the implementation of 
preventative dental measures to maintain achieved oral health 
status for a longer period.

Čengić E¹, Marković N², Zovko R³ 

¹ Health Centre of the Sarajevo Canton, Sarajevo

² Clinic for Pediatric and Preventive Dentistry,

   Faculty of Dentistry, University of Sarajevo 

³ Health Centre Mostar, Mostar 

Introduction: A nine year old patient, accompanied by his 
parents, came in for the first appointment at the Clinic for 
Preventive Dentistry and Pedodontics within the Faculty of 
Dentistry. Therein, whole series of problems was detected 
requiring a complex pedodontic approach. The next step was to 
perform a risk assessment and to follow diagnostic procedures. 
This led to preparation of a therapy plan and educating the child 
and the parents regarding preventive measures. Special attention 
was paid to adjustment of a therapeutic approach to the patient's 
psychological profile.
This was followed by treatment procedures ranging from dental 
extractions under local anesthesia, repair of carious lesions, to 
treating a complicated crown fracture of tooth number 11 with 
not fully formed root and its endodontic treatment. After this, the 
number 11 tooth crown whitening was done and composite 
material replaced the missing part of the crown. The patient then 
underwent a fluoride treatment and a fissure sealant treatment. 
After the treatments, we also prepared relevant risk assessment. 
The patient was then referred to an orthodontic treatment. 
Objectives: An objective was to show a complex process of 
pedodontic treatment of the nine year old child.
Materials and methods: This clinical case study included 
methods and materials based on the clinical protocol of the 
Preventive Dentistry and Pedodontics Department / Faculty of 
Dentistry in Sarajevo.
Results: An anxious dental patient with high risk of caries and 
complicated crown fracture of the tooth number 11 (with not 
fully formed root) became a fully recovered patient with changed 
oral hygiene and eating habits, with no fear of dental treatments 
and with low level of caries risk. 
Conclusion: A thorough approach to a complex dental treatment 
of a child and a cooperation between the pediatric dentist, the 
patient and the parents helped to achieve full recovery of this 

COMPLEX PEDODONTIC TREATMENT OF 

A NINE YEAR OLD CHILD – CASE STUDY

patient, to change hygienic and eating habits and attitude 
towards dental treatments, as well as to reduce the new caries 
risk to a minimum. This young patient regained trust and 
confidence in this respect.

Fazlić R¹, Huseinbegović A², Selimović-Dragaš M²

¹ Novo Sarajevo Health Center, Sarajevo

² Department of Pediatric and Preventive Dentistry,

  Faculty of Dentistry, University of Sarajevo

Introduction: Diabetes mellitus manifests in a group of 
syndromes connected to disruption of carbohydrates, fats and 
proteins, caused by the insufficient secretion of insulin and/or 
lack of its activity in tissues. 
Goal of this research was to determine differences in level of oral 
hygiene of children with DMT1 and healthy children.
Materials and methods: In order to define the level of oral 
hygiene, dental plaque and gingival index we used Silness & Löe 
method. Detection of the dental plaque was done by scraping of 
the probe on the specific areas of the tooth neck, while 
pathological condition of the gingiva was done according to the 
same method and criterion was 0, 1, 2, 3. For determining 
periodontal state, dental mirror and specially designed probe 
were used. 90 examinees were involved in the research. 
Examinees were school children aged 12-18 living in the Sarajevo 
Canton area. Examinees were divided into two groups. 
Experimental group consisted out of 60 examinees with 
diagnosed DMT1. This group was divided in two subgroups, 1A 
with 30 examinees who have controlled HbA1c and 1B with 30 
examinees having increased level of HbA1c. Limit value was 6.8% 
for examinees of subgroup 1A, and for examinees of the subgroup 
1B was greater than 6.8%. Controlled group consisted of healthy 
examinees without diagnosed systematic diseases. 
Results: Results of the study show that children with DMT1 have 
lower state of oral hygiene than healthy children. Average plaque 
index of the ill children is 1.6 being significantly higher than 
plaque index of the healthy children which is 0.87. The difference 
was shown within the subgroups, as well. 
Conclusion: Gingival index has significantly greater value within 
ill children group and moderate gingival inflammation is present. 

1Muhasilović S
1 Private Dental Practice Dr. Muhasilović,

  Sarajevo, Bosnia and Herzegovina

Introduction: In forensic researches in Bosnia and Herzegovina, 
palatal rugoscopy has not been used so far and researches in this 
area are quite modest. Therefore, the purpose of this research is 
to determine specificities of palatal rugae patterns based on a 
sample of Bosnian-Herzegovinian population of different age 
groups and different sexes, so that the palatal rugoscopy could be 
used as an auxiliary method in identifying forensic researches in 
Bosnia and Herzegovina.
Materials and methods: The research includes 250 gypsum 
models of upper jaw of both sexes and different age groups. On 
the gypsum models, counters of palatal rugae, median palatal 
suture and papillae incisiva were drawn, photographed, and the 
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Material and methods: Bridge was cleaned from the remains of 
dental tissue and old cement. The remaining teeth were cleaned 
and then prepared for factory intraradic posts. Factory posts 
were cemented. The bridge was isolated and glass ionomer was 
applied to it in order to shape it as a grinding teeth. Glass ionomer 
fillings were heat-treated. Glass ionomer were polished and the 
bridge prepared for cementing. After cementing, the patient was 
informed that it was a temporary solution and was instructed to 
watch how and what to eat and to return when ready to make a 
definitive solution. 
The results: Patient was shown first aid both aesthetically and 
functionally. He was informed that this is a temporary solution 
and that he must plan a definitive solution. 
Conclusion: This is not a standard procedure and not described 
in the textbooks, but our creativity depends on the patient's satis-
faction with the final outcome in given situation being of great 
importance in our efforts to retain the trust that was given to us. 

Imamović A , Huskanović A , 
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Introduction: Immediate implant placement with simultaneous 
imitation or implant loads gains importance over the past years 
and can be a highly predictable method enabling the implant 
treatment for our patients. Immediate implantation is a 
technique that directly implants the implant of a certain type and 
shape after implantation of the teeth in the extraction wound, 
enabling immediate and temporary prosthetic work to be 
performed immediately. This way, the time from tooth loss to the 
final prosthetic work is considerably reduced, which is more 
acceptable to the patient for the function and aesthetics. The 
most important advantage of immediate implantation is that in a 
surgical procedure the teeth extraction and implant implantation 
are performed thus reduces the resorption of the bone tissue of 
the removed tooth up to 40-60%. The patient appears after 2 
unsuccessful resections (8 months back) on the tooth 11 and 21, 
with fracture on the root of the tooth and inflammatory process 
persistent periapically. In our practice we perform tooth 
extraction, implanted implant insertion with bone enhancement, 
soft tissue transplantation and imitative improvisation of teeth 
11 and 21. 8 months after, we accessed to prosthetic rehabili-
tation of teeth 11 and 21 with the correction of the exit profiles on 
the implants. 
Conclusion: The advantages of immediate implantation are 
undeniable, while a high percentage of the success of this proce-
dure provides a good assurance that the application of the me-
thod provides a high level of aesthetic and functional rehabi-
litation. Dental implants are not recommended for people who 
are passionate smokers as well as people who do not have a built-
in habit of hygiene.
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one sealant placed five or more months earlier were included in 
this survey. Clinical examination using a plane dental mirror and 
a sharp explorer recorded sealants as “all present”, "partly 
missing”, "all missing” and “developed carious lesion”. 
Results: 9 completely retained sealants average retention rate of 
3-years, 8 partially missing sealants with an average retention 
rate of 2 years and 9 months and 9 completely lost dental sealants 
of unknown material were found. Total losses were observed in 7 
dental sealants average rate of losing 2 years and 6 months. 
Conclusion: The results showed satisfactory clinical students' 
work skills. Comparing the results with similar studies, 
differences found in this study can be understood as due to the 
relatively small research sample.

1 1 2Deljo E , Sijerčić Z , Grabus J , 
2 3Pikutić E , Tukulj-Musić H
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Introduction: Dental activity is a part of the medical activities of 
special interest being carried out at all levels of health care 
including a system of social groups and individual measures, 
services and activities to maintain and improve oral health, 
prevention of diseases, early detection of disease, treatment, 
health care and rehabilitation, as well as, the application of 
medical technology in the field of dentistry.
The aim of this study: With respect to the importance of dental 
health care in the health system of the FBiH, as well as the 
possibilities of health care reform, it was necessary to determine 
whether there are differences in the provision of dental care in 
the public sector between the cantons in the Federation of BiH.
Material and methods: After processing secondary data taken 
from the Federal Institute of Public Health for the period 2010- 
2015, a comparative analysis of human and material resources 
was performed including the number of dental care providers 
among the cantons of FBiH. 
The results will be statistically analyzed and presented in the 
appropriate tables and graphs.
The conclusion to be drawn from the results of research.

ANALYSIS OF DENTAL ACTIVITY IN PUBLIC SECTOR 

IN THE FEDERATION OF BOSNIA AND HERCEGOVINA
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photos were transferred into PC. The measuring of palatal rugae 
on gypsum models was done in computer program VistaMetrix.
Results: The research showe almost no difference between sexes 
in the tested parameters, except in the number of secondary 
palatal rugae where, with the error of 7.6%, it can be concluded 
that women have more secondary palatal rugae. The 20-39 aged 
group has, on average, a significantly higher total number of 
palatal rugae than a total number of primary palatal rugae 
according to Lysell, as well as a total number of corrugated 
shapes of palatal folds according to Lima than the other two age 
groups.
Conclusion: Based on results of the research, it can be concluded 
that there are no statistically significant differences between 
palatal rugae on the right and those on the left side of palate 
regarding their dimensions, number and type. In this research, 
LRA did not result in a statistically significant predictors, and is 
therefore insignificant in sex-based differentiation in Bosnian-
Herzegovinian population. Unlike in the case of sex, analysis of 
palatal rugae patterns of Bosnian-Herzegovinian population in 
different age groups showed statistically significant differences.
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Introduction: Fissure sealing is a procedure aiming to prevent 
the formation of caries. During this treatment, deep fissure 
becomes flat and smooth without possibility to retain dental 
plaque thus reducing the risk of caries. 
Aim: To evaluate the quality of fissure sealants placed on 
students' clinical training at the Department of Preventive 
Dentistry and Pedodontics, bearing in mind the different levels of 
knowledge, as well as the student's manual and technical skills.
Methods: This retrospective study included 33 fissures of 17 
patients, mean age 12 years and two months. The sample 
consisted of the patients from the Department of Preventive 
Dentistry and Pedodontics, whose parents previously signed 
informed consent form containing information about the aim of 
the study and the treatment procedures. Patients having at least 
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Introduction: Retro-coronary radiographic images represent a 
significant supplement to the visual examination in clinical caries 
treatment. Although the radiological diagnosis of superficial 
proximal lesions is relatively simple, the diagnoses of the initial 
occlusal lesion represent a problem. Progress in radiographic 
detection of caries was presented in development of digital 
radiographic systems. The advantage of digital images is that it 

can be further manipulated (image processing) thus changing 
some of the image's characteristics and the information 
contained therein becomes more acceptable to the human eye.
The aim of this paper is to examine the efficiency of digital 
radiographic images processing in detection of primary occlusal 
caries of enamel and dentine on permanent molars.
Material and methods: The study sample consisted of digital 
radiographic images of 140 permanent maxillary and mandi-
bular molars, with primary caries lesion or discoloration on the 
occlusal surface. After a visual examination, examination using 
laser fluorescence was performed, and digital radiographic 
recordings were made. Digital recordings were analyzed as 
native and after processing. If two diagnostic methods confirmed 
the presence of the caries, the cavity was opened, carious mass 
removed, and clinical depth of the carious lesion was measured 
using CPITN probe.

Results: The efficiency of processing digital images was analyzed 
using cross-tabulation, correlation and testing of the significance 
of differences between radiological findings on native and post-
processed digital images, and the clinical findings of caries 
lesions depth.
Conclusion: Processing of digital images presents helpful tool in 
detection of initial carious lesions in dentine below dentin-
enamel junction, while it is not effective in detecting early carious 
lesions in occlusal enamel.
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Introduction: Endoblocks are designed to simulate root canals 

of different shapes. The most commonly used type of endoblock 

simulates canal with an angular curvature of 40 ° and initial 

passage less than 10. The education of a dentist in the field of 

rotary endodontics is usually performed on endoblocks. 
Objective of the study: To investigate whether the use of three 

different rotary systems with a different number of endodontic 

files required for the root canal treatment affects the occurrence 

of a number of procedural mistakes. 
Materials and methods: 90 endoblocks (WDV), 30 treated with 

T one file gold system (Goyang Korea), 30 with E3 endostar 

(Polident) (3 needle system) and 30 treated with E5 endostar 

(Polident) (5 needles system) were used in the study. Endoblocks 

were shaped by doctors, beginners in rotary endodontic. Six 

specialists of restorative dentistry and endodontics evaluated 

processed endoblocks according to given criteria; canal shaped 

adequately in full working length, reduced working length, apical 

transportations, ledging or perforation. 
Results: Obtained results showed a significantly higher number 

of procedural errors on endoblocks treated with E5 system. 
Conclusion: Using a smaller number of files in the system of 

medical education in the field of machine endodontics, a signifi-

cantly smaller number of procedural errors have been identified 

during the processing.
This study was part of the project entitled "Testing the 

Application of IBP Technology for the Development of 3D Tooth 

Models and Endoblocks" provided by the Federal Ministry of 

Education and Science (BH).
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Introduction: The ideal occlusal surface reconstruction in 
posterior teeth using restorative treatment involves modeling of 

CANAL ABERRATION ASSESSMENT 

ON ENDOBLOCKS USING THREE DIFFERENT 

ROTARY SYSTEMS 

APPLICATION OF THE STAMP TECHNIQUE 

FOR RECONSTRUCTION OF MOLAR OCCLUSAL 

SURFACE USING A COMPOSITE MATERIAL

the anatomy in order to achieve esthetic appearance as well as 
functional occlusion. Esthetic restoration by direct approach is 
difficult to achieve since this technique is time-consuming and 
involves an experienced and trained therapist. The original 
occlusal anatomy in posterior teeth with early caries lesion is 
possible to recreate quickly and easily with a composite using 
"Stamp technique". 
Aim: The purpose is to present the occlusal tooth morphology 
reconstruction with direct composite restoration by means of the 
"stamp technique". 
Material and methods: A first-class occlusal composite filling 
was made on the lower second molar using the stamp technique. 
The liquid composite impression of the tooth structure was 
obtained and the occlusal surface was printed prior to cavity 
preparation, followed by caries removal. The composite material 
was incrementally layered and the final composite increment 
before curing was modeled using previously taken impression.
Results: Restoration of the tooth using previous dental 
impression represents an ideal "copy" of the occlusal surface of 
the intact tooth resulting in minimal need for occlusal post-
restoration adjustments. The patient is very satisfied with the 
esthetics of this restoration. 
Conclusion: The stamp technique provides an easy approach for 
the reproduction of original occlusal anatomy in Class I and Class 
II direct restorations with the minimal operative time required. 
The final restoration represents the correct cusp-fossa 
relationship with excellent function as well as esthetics obtained.
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Introduction: In recent years, the use of regenerative processes 

in order to regenerate lost periodontal support structures has 

become common practice. Synthetic material composed of 60% 

hydroxyapatite acid and 40% beta-tricalcium phosphate (β-TCP) 

(Maxresorb®, Bottis dental) is now frequently used in 

regenerative periodontal therapy.
Aim of this study was to evaluate the effect of the open flap 

surgery, alone or with the use of synthetic materials in the 

treatment of deep periodontal intrabony pockets.
Materials and methods: The study included 50 patients with 

deep intrabony pockets, who were divided into two groups 

following the initial periodontal treatment. In the first group, 

intrabony pockets were filled with bone replacement material 

(Maxresorb®, Bottis dental) during the open flap surgery, while 

the second group underwent only open flap surgery. Clinical 

evaluation was performed at baseline and 6 months after the 

therapy.
Results: The number of teeth that were subject to surgery was 

204. Bone resorption for patients within the first group was 

significantly reduced after the surgery, t(24) = 2.75, p = .01**. 

CLINICAL EVALUATION OF INTRABONY 

PERIODONTAL DEFECT TREATMENT BY 

OPEN FLAP SURGERY ALONE OR IN 

COMBINATION WITH MAXRESORB®
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one sealant placed five or more months earlier were included in 
this survey. Clinical examination using a plane dental mirror and 
a sharp explorer recorded sealants as “all present”, "partly 
missing”, "all missing” and “developed carious lesion”. 
Results: 9 completely retained sealants average retention rate of 
3-years, 8 partially missing sealants with an average retention 
rate of 2 years and 9 months and 9 completely lost dental sealants 
of unknown material were found. Total losses were observed in 7 
dental sealants average rate of losing 2 years and 6 months. 
Conclusion: The results showed satisfactory clinical students' 
work skills. Comparing the results with similar studies, 
differences found in this study can be understood as due to the 
relatively small research sample.
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Introduction: Dental activity is a part of the medical activities of 
special interest being carried out at all levels of health care 
including a system of social groups and individual measures, 
services and activities to maintain and improve oral health, 
prevention of diseases, early detection of disease, treatment, 
health care and rehabilitation, as well as, the application of 
medical technology in the field of dentistry.
The aim of this study: With respect to the importance of dental 
health care in the health system of the FBiH, as well as the 
possibilities of health care reform, it was necessary to determine 
whether there are differences in the provision of dental care in 
the public sector between the cantons in the Federation of BiH.
Material and methods: After processing secondary data taken 
from the Federal Institute of Public Health for the period 2010- 
2015, a comparative analysis of human and material resources 
was performed including the number of dental care providers 
among the cantons of FBiH. 
The results will be statistically analyzed and presented in the 
appropriate tables and graphs.
The conclusion to be drawn from the results of research.
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photos were transferred into PC. The measuring of palatal rugae 
on gypsum models was done in computer program VistaMetrix.
Results: The research showe almost no difference between sexes 
in the tested parameters, except in the number of secondary 
palatal rugae where, with the error of 7.6%, it can be concluded 
that women have more secondary palatal rugae. The 20-39 aged 
group has, on average, a significantly higher total number of 
palatal rugae than a total number of primary palatal rugae 
according to Lysell, as well as a total number of corrugated 
shapes of palatal folds according to Lima than the other two age 
groups.
Conclusion: Based on results of the research, it can be concluded 
that there are no statistically significant differences between 
palatal rugae on the right and those on the left side of palate 
regarding their dimensions, number and type. In this research, 
LRA did not result in a statistically significant predictors, and is 
therefore insignificant in sex-based differentiation in Bosnian-
Herzegovinian population. Unlike in the case of sex, analysis of 
palatal rugae patterns of Bosnian-Herzegovinian population in 
different age groups showed statistically significant differences.
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Introduction: Fissure sealing is a procedure aiming to prevent 
the formation of caries. During this treatment, deep fissure 
becomes flat and smooth without possibility to retain dental 
plaque thus reducing the risk of caries. 
Aim: To evaluate the quality of fissure sealants placed on 
students' clinical training at the Department of Preventive 
Dentistry and Pedodontics, bearing in mind the different levels of 
knowledge, as well as the student's manual and technical skills.
Methods: This retrospective study included 33 fissures of 17 
patients, mean age 12 years and two months. The sample 
consisted of the patients from the Department of Preventive 
Dentistry and Pedodontics, whose parents previously signed 
informed consent form containing information about the aim of 
the study and the treatment procedures. Patients having at least 
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Introduction: Retro-coronary radiographic images represent a 
significant supplement to the visual examination in clinical caries 
treatment. Although the radiological diagnosis of superficial 
proximal lesions is relatively simple, the diagnoses of the initial 
occlusal lesion represent a problem. Progress in radiographic 
detection of caries was presented in development of digital 
radiographic systems. The advantage of digital images is that it 

can be further manipulated (image processing) thus changing 
some of the image's characteristics and the information 
contained therein becomes more acceptable to the human eye.
The aim of this paper is to examine the efficiency of digital 
radiographic images processing in detection of primary occlusal 
caries of enamel and dentine on permanent molars.
Material and methods: The study sample consisted of digital 
radiographic images of 140 permanent maxillary and mandi-
bular molars, with primary caries lesion or discoloration on the 
occlusal surface. After a visual examination, examination using 
laser fluorescence was performed, and digital radiographic 
recordings were made. Digital recordings were analyzed as 
native and after processing. If two diagnostic methods confirmed 
the presence of the caries, the cavity was opened, carious mass 
removed, and clinical depth of the carious lesion was measured 
using CPITN probe.

Results: The efficiency of processing digital images was analyzed 
using cross-tabulation, correlation and testing of the significance 
of differences between radiological findings on native and post-
processed digital images, and the clinical findings of caries 
lesions depth.
Conclusion: Processing of digital images presents helpful tool in 
detection of initial carious lesions in dentine below dentin-
enamel junction, while it is not effective in detecting early carious 
lesions in occlusal enamel.
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Introduction: Endoblocks are designed to simulate root canals 

of different shapes. The most commonly used type of endoblock 

simulates canal with an angular curvature of 40 ° and initial 

passage less than 10. The education of a dentist in the field of 

rotary endodontics is usually performed on endoblocks. 
Objective of the study: To investigate whether the use of three 

different rotary systems with a different number of endodontic 

files required for the root canal treatment affects the occurrence 

of a number of procedural mistakes. 
Materials and methods: 90 endoblocks (WDV), 30 treated with 

T one file gold system (Goyang Korea), 30 with E3 endostar 

(Polident) (3 needle system) and 30 treated with E5 endostar 

(Polident) (5 needles system) were used in the study. Endoblocks 

were shaped by doctors, beginners in rotary endodontic. Six 

specialists of restorative dentistry and endodontics evaluated 

processed endoblocks according to given criteria; canal shaped 

adequately in full working length, reduced working length, apical 

transportations, ledging or perforation. 
Results: Obtained results showed a significantly higher number 

of procedural errors on endoblocks treated with E5 system. 
Conclusion: Using a smaller number of files in the system of 

medical education in the field of machine endodontics, a signifi-

cantly smaller number of procedural errors have been identified 

during the processing.
This study was part of the project entitled "Testing the 

Application of IBP Technology for the Development of 3D Tooth 

Models and Endoblocks" provided by the Federal Ministry of 

Education and Science (BH).
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Introduction: The ideal occlusal surface reconstruction in 
posterior teeth using restorative treatment involves modeling of 
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the anatomy in order to achieve esthetic appearance as well as 
functional occlusion. Esthetic restoration by direct approach is 
difficult to achieve since this technique is time-consuming and 
involves an experienced and trained therapist. The original 
occlusal anatomy in posterior teeth with early caries lesion is 
possible to recreate quickly and easily with a composite using 
"Stamp technique". 
Aim: The purpose is to present the occlusal tooth morphology 
reconstruction with direct composite restoration by means of the 
"stamp technique". 
Material and methods: A first-class occlusal composite filling 
was made on the lower second molar using the stamp technique. 
The liquid composite impression of the tooth structure was 
obtained and the occlusal surface was printed prior to cavity 
preparation, followed by caries removal. The composite material 
was incrementally layered and the final composite increment 
before curing was modeled using previously taken impression.
Results: Restoration of the tooth using previous dental 
impression represents an ideal "copy" of the occlusal surface of 
the intact tooth resulting in minimal need for occlusal post-
restoration adjustments. The patient is very satisfied with the 
esthetics of this restoration. 
Conclusion: The stamp technique provides an easy approach for 
the reproduction of original occlusal anatomy in Class I and Class 
II direct restorations with the minimal operative time required. 
The final restoration represents the correct cusp-fossa 
relationship with excellent function as well as esthetics obtained.
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Introduction: In recent years, the use of regenerative processes 

in order to regenerate lost periodontal support structures has 

become common practice. Synthetic material composed of 60% 

hydroxyapatite acid and 40% beta-tricalcium phosphate (β-TCP) 

(Maxresorb®, Bottis dental) is now frequently used in 

regenerative periodontal therapy.
Aim of this study was to evaluate the effect of the open flap 

surgery, alone or with the use of synthetic materials in the 

treatment of deep periodontal intrabony pockets.
Materials and methods: The study included 50 patients with 

deep intrabony pockets, who were divided into two groups 

following the initial periodontal treatment. In the first group, 

intrabony pockets were filled with bone replacement material 

(Maxresorb®, Bottis dental) during the open flap surgery, while 

the second group underwent only open flap surgery. Clinical 

evaluation was performed at baseline and 6 months after the 

therapy.
Results: The number of teeth that were subject to surgery was 

204. Bone resorption for patients within the first group was 

significantly reduced after the surgery, t(24) = 2.75, p = .01**. 
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Bone resorption in patients in the second group was significantly 

decreased following the surgical procedure, t(24) = 14.69, p 

<.001 ***.
Conclusion: Based on the results of statistical analysis of data 

obtained in the study in both groups there was a reduction of 

probing depth of periodontal pockets. Supplemental use of 

synthetic material Maxresorb® in this study did not yield 

clinically better results compared to the open flap surgery alone.
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Introduction: Potentially malignant lesions are lesions of the 
oral mucosa that have an increased risk for malignant 
transformation compared to healthy mucosa. The most common 
precancerous lesions are: leukoplakia, erythroplakia, lichen 
planus, and actinic cheilitis.
Aim: Examine the prevalence of potentially malignant oral 
lesions over a period of 8 months, and the importance of clinical 
examination and pathohistological analysis.
Materials and methods: Our research included 340 patients, 
out of which we distinguished 40 patients with premalignant 
lesions of different ages and sex. After extensive anamnesis and 
clinical examination of all mucous tissues, toluidine blue test was 
used. In the case of a positive test, the patient with premalignant 
lesions underwent biopsy and pathohistological verification.
Results: The most common potentially malignant lesion was 
Lichen reticularis (25%), followed by Lichen erosivus (20%), and 
Leukoplakia (15%). The toluidine test was positive in 23% of 
cases. Based on the clinical examination and positive toluidine 
test, biopsy and pathohistological analysis were performed. 20% 
of premalignant lesions were carcinoma and 14% were 
dysplasia. The most common malignant change was Leukoplakia, 
where out of 9 Leukoplakiae, pathohistological findings confir-
med: 3 carcinomas, 3 oral epithelial dysplasiae, and 1 carcinoma 
in situ.
Conclusion: Most oral cancers are caused by potentially 
malignant lesions. Thus, very detailed clinical examination with 
visualization of pathological lesions is very important. A 
toluidine blue test can be an auxiliary aid in clinical diagnosis, but 
does not replace pathohistological finding. Biopsy and 
pathohistological findings represent the gold standard in oral 
cancers diagnosis.
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Introduction: Lichen ruber is a disease of the skin and mucous 
membranes being classified as autoimmune in muco-cutaneous 
disorders. The cause of lichen is not sufficiently known. Develop-
ment of lichen can be induced by stress, genetic predisposition, 
metabolic disorders, gastro-intestinal disorders, bacterial, viral 
and fungal infections. Selye defined stress as a "non-specific 
consequence of any claim on the body going beyond the adaptive 
possibilities of the organism". Stress reduces the immunity thus 
playing an important role in development of all diseases. Impact 
of stress on health occurs through certain physiological mecha-
nisms of the autonomic nervous system and neuroendocrinolo-
gical mediators affecting different organism systems. Chronic 
activation of these mechanisms leads to an increased risk of 
disease developing. At the oral mucosa, lichen can occur as plan, 
erosive, bullous or atrophic form of disease, while skin changes 
become a papulosquamous dermatosis accompanied by itching. 
Diagnosis is based on patient's medical history and clinical exa-
mination, but confirmed by histopathologic findings and indirect 
immunofluorescence's methods. Antibiotics, corticosteroids and 
antihistamines can be administered in the treatment of lichen. If 
there are systemic disorders in patients with lichen, those should 
be treated. It is necessary to: eliminate different metals from the 
mouth, achieve a high level of oral hygiene and have microbio-
logical findings on Candida albicans and bacteria. 
Aim: We will present the case of patient with lichen ruber who 
had pathological skin and oral changes in which stress was 
favorable for development of lichen ruber. 
Conclusion: Multidisciplinary cooperation of dermatologist, 
dentist, microbiologist and psychologist is necessary in 
diagnostic and treatment of stress-induced lichen ruber.

1Mulaosmanović A , Sijerčić Z , Deljo E  
1 Health Center Gorazde

Introduction: The most commonly described changes in oral 
mucous membranes in childhood according to world literature 
are: Cheilitis exfoliative, Cheilitis angularis, Lingua plicata, 
Lingua geographica and Stomatitis aphtosa recurrens.
The aim of this study is to determine the prevalence of the most 
frequent changes in oral mucous membranes in childhood.
Material and methods: in the period from 01.01. to 30.06. 2017, 
they were recorded during a dental examination of the changes in 
oral mucous membranes in children aged 6 to 18 years in the 
School Health Ambulance the Health Center Goražde.
The results will be statistically analyzed and presented in the 
appropriate tables and graphs.
The conclusion to be drawn from the results of research.
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Background: Cheilitis is an inflammatory reaction of perioral 
skin, vermilion and labial mucosa, due to local or systemic 
aetiological factors with subjective difficulties accompanied by 
objective symptoms. One of the risk factors for the formation of 
chelitis is the consumption of tobacco products. Smoking is 
defined as a way of consuming tobacco in the form of cigarettes, 
and it acts as a harmful thermal and chemical agent. Lifestyles of 
the student population, which imply a large number of 
obligations and a lack of time directed towards healthy lifestyle, 
lead to more frequent consumption of cigarettes compromising 
oral and general health. Smoking is a risk factor for the formation 
of cheilitis and possible malignant alterations resulting with the 
changes to precanceroses.
The aim of this study was to collect data on the frequency of 
cheilitis changes in students who consume cigarettes and to 
determine which form of cheiltis is the most commonly present 
in this group of students.
Material and methods: The study was conducted among the 
students of the Faculty of Dentistry of the University of Sarajevo. 
The research tool was a survey questionnaire. The first part of the 
survey questionnaire was filled by students, the second part 
included a clinical examination. A total of 60 students were 
surveyed, divided into two groups of students, 30 students who 
consumed cigarettes and 30 students who did not. All data 
obtained will be statistically processed.
Conclusion: All processed statistical data will be used in the 
conclusion.

1 1Hadžić S , Muharemović A , Aljukić S , 
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Introduction: Tobacco has a harmful effect on the salivary 
glands, the oral mucous membrane and the teeth. Due to the 
adverse effect on salivary glands, salivation is reduced. The 
predominant tobacco use is by smoke inhalation of cigarettes, 
pipes, and cigars. There are also various smokeless tobacco 
products that can be either sniffed, sucked or chewed. Thermal 
activity generated by tobacco combustion and its subsequent 
chemical reaction leads to significant oral mucosa damage. Initial 
oral mucosal changes are inflammatory in nature with 
subsequent progression to keratinization and risk of developing 
leukoplakia. Changes can be detected on the teeth where they 
become dark and pigmented with increased buildup of plaque. 
Smokers often have a feeling of dryness, bitterness, and intense 
nicotine gait from the mouth.
Aim: The primary objective of this study was to describe adverse 
effect of various smoking habits on the amount of excreted saliva, 
to assess surveyors' awareness of tobacco effects on the oral 
mucosa and to compare those findings with the control group. 
Methods: The survey population includes senior students (n 60) 
who were attending Faculty of Dentistry in Sarajevo. Survey was 
conducted on 30 nonsmokers and 30 smokers with no significant 
past medical history who selected to participate to this study. 
Data pertaining to demographics and comorbid conditions, along 
with detailed tobacco habits inquiries, were addressed in the 
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survey. Comprehensive oral cavity examination was performed 
on every subject with primary focus on the oral mucosa and 
gingival changes. 
A vitronection test, a salivary flow assess with the help of 
Kobner's phenomena, and a quantitative measurement of the 
amount of saliva extracted by Skaf were collected from every 
subject. 
All data obtained will be analyzed by statistical methods.
Conclusion All data analyzed by statistical methods will be used 
for conclusion.

1Đonlagić A , Kamber- Ćesir A , Strujić- Porović S , 
1 1 1Berhamović L , Kazazić L , Tosum S
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Introduction: To provide more natural setting of artificial 
maxillary central incisor is necessary to consider the 
morphological characteristics and natural position of the 
maxillary central incisor, and their distance from the incisive 
papilla as a referenced unchanged formation.
Aim: The aim of this study was to assess the form of incisive 
papilla and to measure distance between incisive papilla and the 
most prominent point on the vestibular surface of upper central 
incisor in dentate patients.
Material and methods: The study included 60 participants who 
were selected by clinical examination: participants with Angle 
class I, without abnormalities in size, shape and position of teeth, 
with sufficient phonetic test and physiological anterior guidance 
of mandible. The measurement was done on the upper cast for all 
participants. The distance was measured from the center of the 
incisive papilla to the most prominent point on the vestibular 
surface of upper central incisor. The measurement was done 
using universal two-coordinate microscope- ZKM 01- 250 C.
Results: Results of the study will be analyzed statistically 
presented by tables and charts.
Conclusion: Conclusion will be based according to the results of 
study.

1 1Strujić-Porović S , Gavranović-Glamoč A , 
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Introduction: One of the most commonly used clinical method 
for determining the vertical dimension of occlusion is 
mandibular rest position and the value of interocclusal space. 
The aim was to examine whether there is a difference in values of 
interocclusal space in the mandibular rest position determined 
by different methods. 
Material and methods: The research included 150 examinees of 
either sex with the skeletal class I without symptoms and signs of 
temporomandibular dysfunctions. The mandibular rest position 
was determined by using phonetic and swallowing methods. The 
measurements of the vertical dimension of occlusion and vertical 
dimension of the rest were carried out on the face as the range 
between the points subnasale-gnathion by using a digital caliper 
accuracy of 0.1 mm. 
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Bone resorption in patients in the second group was significantly 

decreased following the surgical procedure, t(24) = 14.69, p 

<.001 ***.
Conclusion: Based on the results of statistical analysis of data 

obtained in the study in both groups there was a reduction of 

probing depth of periodontal pockets. Supplemental use of 

synthetic material Maxresorb® in this study did not yield 

clinically better results compared to the open flap surgery alone.
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Introduction: Potentially malignant lesions are lesions of the 
oral mucosa that have an increased risk for malignant 
transformation compared to healthy mucosa. The most common 
precancerous lesions are: leukoplakia, erythroplakia, lichen 
planus, and actinic cheilitis.
Aim: Examine the prevalence of potentially malignant oral 
lesions over a period of 8 months, and the importance of clinical 
examination and pathohistological analysis.
Materials and methods: Our research included 340 patients, 
out of which we distinguished 40 patients with premalignant 
lesions of different ages and sex. After extensive anamnesis and 
clinical examination of all mucous tissues, toluidine blue test was 
used. In the case of a positive test, the patient with premalignant 
lesions underwent biopsy and pathohistological verification.
Results: The most common potentially malignant lesion was 
Lichen reticularis (25%), followed by Lichen erosivus (20%), and 
Leukoplakia (15%). The toluidine test was positive in 23% of 
cases. Based on the clinical examination and positive toluidine 
test, biopsy and pathohistological analysis were performed. 20% 
of premalignant lesions were carcinoma and 14% were 
dysplasia. The most common malignant change was Leukoplakia, 
where out of 9 Leukoplakiae, pathohistological findings confir-
med: 3 carcinomas, 3 oral epithelial dysplasiae, and 1 carcinoma 
in situ.
Conclusion: Most oral cancers are caused by potentially 
malignant lesions. Thus, very detailed clinical examination with 
visualization of pathological lesions is very important. A 
toluidine blue test can be an auxiliary aid in clinical diagnosis, but 
does not replace pathohistological finding. Biopsy and 
pathohistological findings represent the gold standard in oral 
cancers diagnosis.

Hodžić M¹, Gavranović-Glamoč A², Kazazić L², 

Gojkov-Vukelić M¹, Zukić S³, Pašić E¹

¹ Clinic and Department of Oral Medicine and Periodontology,

  Faculty of Dental Medicine, University of Sarajevo 

² Department of Dental Prosthetics and Oral Implantology,

  Faculty of Dental Medicine, University of Sarajevo 

FREQUENCY OF POTENTIALLY MALIGNANT ORAL LESIONS - 
CLINICAL AND PATHOHISTOLOGICAL ANALYSIS

MULTIDISCIPLINARY APPROACH IN THE TREATMENT OF 
STRESS-INDUCED LICHEN RUBER

³ Department of Dental Morphology

  with Dental Anthropology and Forensics,

  Faculty of Dental Medicine, University of Sarajevo 

Introduction: Lichen ruber is a disease of the skin and mucous 
membranes being classified as autoimmune in muco-cutaneous 
disorders. The cause of lichen is not sufficiently known. Develop-
ment of lichen can be induced by stress, genetic predisposition, 
metabolic disorders, gastro-intestinal disorders, bacterial, viral 
and fungal infections. Selye defined stress as a "non-specific 
consequence of any claim on the body going beyond the adaptive 
possibilities of the organism". Stress reduces the immunity thus 
playing an important role in development of all diseases. Impact 
of stress on health occurs through certain physiological mecha-
nisms of the autonomic nervous system and neuroendocrinolo-
gical mediators affecting different organism systems. Chronic 
activation of these mechanisms leads to an increased risk of 
disease developing. At the oral mucosa, lichen can occur as plan, 
erosive, bullous or atrophic form of disease, while skin changes 
become a papulosquamous dermatosis accompanied by itching. 
Diagnosis is based on patient's medical history and clinical exa-
mination, but confirmed by histopathologic findings and indirect 
immunofluorescence's methods. Antibiotics, corticosteroids and 
antihistamines can be administered in the treatment of lichen. If 
there are systemic disorders in patients with lichen, those should 
be treated. It is necessary to: eliminate different metals from the 
mouth, achieve a high level of oral hygiene and have microbio-
logical findings on Candida albicans and bacteria. 
Aim: We will present the case of patient with lichen ruber who 
had pathological skin and oral changes in which stress was 
favorable for development of lichen ruber. 
Conclusion: Multidisciplinary cooperation of dermatologist, 
dentist, microbiologist and psychologist is necessary in 
diagnostic and treatment of stress-induced lichen ruber.

1Mulaosmanović A , Sijerčić Z , Deljo E  
1 Health Center Gorazde

Introduction: The most commonly described changes in oral 
mucous membranes in childhood according to world literature 
are: Cheilitis exfoliative, Cheilitis angularis, Lingua plicata, 
Lingua geographica and Stomatitis aphtosa recurrens.
The aim of this study is to determine the prevalence of the most 
frequent changes in oral mucous membranes in childhood.
Material and methods: in the period from 01.01. to 30.06. 2017, 
they were recorded during a dental examination of the changes in 
oral mucous membranes in children aged 6 to 18 years in the 
School Health Ambulance the Health Center Goražde.
The results will be statistically analyzed and presented in the 
appropriate tables and graphs.
The conclusion to be drawn from the results of research.
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Background: Cheilitis is an inflammatory reaction of perioral 
skin, vermilion and labial mucosa, due to local or systemic 
aetiological factors with subjective difficulties accompanied by 
objective symptoms. One of the risk factors for the formation of 
chelitis is the consumption of tobacco products. Smoking is 
defined as a way of consuming tobacco in the form of cigarettes, 
and it acts as a harmful thermal and chemical agent. Lifestyles of 
the student population, which imply a large number of 
obligations and a lack of time directed towards healthy lifestyle, 
lead to more frequent consumption of cigarettes compromising 
oral and general health. Smoking is a risk factor for the formation 
of cheilitis and possible malignant alterations resulting with the 
changes to precanceroses.
The aim of this study was to collect data on the frequency of 
cheilitis changes in students who consume cigarettes and to 
determine which form of cheiltis is the most commonly present 
in this group of students.
Material and methods: The study was conducted among the 
students of the Faculty of Dentistry of the University of Sarajevo. 
The research tool was a survey questionnaire. The first part of the 
survey questionnaire was filled by students, the second part 
included a clinical examination. A total of 60 students were 
surveyed, divided into two groups of students, 30 students who 
consumed cigarettes and 30 students who did not. All data 
obtained will be statistically processed.
Conclusion: All processed statistical data will be used in the 
conclusion.
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Introduction: Tobacco has a harmful effect on the salivary 
glands, the oral mucous membrane and the teeth. Due to the 
adverse effect on salivary glands, salivation is reduced. The 
predominant tobacco use is by smoke inhalation of cigarettes, 
pipes, and cigars. There are also various smokeless tobacco 
products that can be either sniffed, sucked or chewed. Thermal 
activity generated by tobacco combustion and its subsequent 
chemical reaction leads to significant oral mucosa damage. Initial 
oral mucosal changes are inflammatory in nature with 
subsequent progression to keratinization and risk of developing 
leukoplakia. Changes can be detected on the teeth where they 
become dark and pigmented with increased buildup of plaque. 
Smokers often have a feeling of dryness, bitterness, and intense 
nicotine gait from the mouth.
Aim: The primary objective of this study was to describe adverse 
effect of various smoking habits on the amount of excreted saliva, 
to assess surveyors' awareness of tobacco effects on the oral 
mucosa and to compare those findings with the control group. 
Methods: The survey population includes senior students (n 60) 
who were attending Faculty of Dentistry in Sarajevo. Survey was 
conducted on 30 nonsmokers and 30 smokers with no significant 
past medical history who selected to participate to this study. 
Data pertaining to demographics and comorbid conditions, along 
with detailed tobacco habits inquiries, were addressed in the 
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survey. Comprehensive oral cavity examination was performed 
on every subject with primary focus on the oral mucosa and 
gingival changes. 
A vitronection test, a salivary flow assess with the help of 
Kobner's phenomena, and a quantitative measurement of the 
amount of saliva extracted by Skaf were collected from every 
subject. 
All data obtained will be analyzed by statistical methods.
Conclusion All data analyzed by statistical methods will be used 
for conclusion.

1Đonlagić A , Kamber- Ćesir A , Strujić- Porović S , 
1 1 1Berhamović L , Kazazić L , Tosum S

1 

 

Introduction: To provide more natural setting of artificial 
maxillary central incisor is necessary to consider the 
morphological characteristics and natural position of the 
maxillary central incisor, and their distance from the incisive 
papilla as a referenced unchanged formation.
Aim: The aim of this study was to assess the form of incisive 
papilla and to measure distance between incisive papilla and the 
most prominent point on the vestibular surface of upper central 
incisor in dentate patients.
Material and methods: The study included 60 participants who 
were selected by clinical examination: participants with Angle 
class I, without abnormalities in size, shape and position of teeth, 
with sufficient phonetic test and physiological anterior guidance 
of mandible. The measurement was done on the upper cast for all 
participants. The distance was measured from the center of the 
incisive papilla to the most prominent point on the vestibular 
surface of upper central incisor. The measurement was done 
using universal two-coordinate microscope- ZKM 01- 250 C.
Results: Results of the study will be analyzed statistically 
presented by tables and charts.
Conclusion: Conclusion will be based according to the results of 
study.

1 1Strujić-Porović S , Gavranović-Glamoč A , 
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Introduction: One of the most commonly used clinical method 
for determining the vertical dimension of occlusion is 
mandibular rest position and the value of interocclusal space. 
The aim was to examine whether there is a difference in values of 
interocclusal space in the mandibular rest position determined 
by different methods. 
Material and methods: The research included 150 examinees of 
either sex with the skeletal class I without symptoms and signs of 
temporomandibular dysfunctions. The mandibular rest position 
was determined by using phonetic and swallowing methods. The 
measurements of the vertical dimension of occlusion and vertical 
dimension of the rest were carried out on the face as the range 
between the points subnasale-gnathion by using a digital caliper 
accuracy of 0.1 mm. 
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Results: In the group of partially edentulous patients with and 
without the preserved maxillomandibular relationship and 
control group with complete dentition, the mean values of the 
interocclusal space in the mandibular rest position were 
2,31±0,16 mm, 2,90±0,16 mm in the process of denture making 
and 2,13±0,16 mm determined by the phonetic method and 
2,06±0,20mm, 2,66±0,16 mm and 1,85±0,16 mm determined by 
the swallowing method. 
Conclusion: Values of interocclusal rest space determined by the 
phonetic method are statistically significant bigger (p<0,000) in 
relation to the values of interocclusal rest space determined by 
the swallowing method in all three groups of examinees.

1Hadžipašić-Nazdrajić A , Salihović-Kečo A
1

  Sarajevo, Bosnia and Herzegovina

Introduction: Making functional lower complete dentures is 
demanding process. That is why the percentage of failure is still 
relatively high. In order to make successful lower complete 
dentures, dentures must fulfill the objective criteria and one 
subjective criteria (patient's opinion).
Material and methods: First key is good retention, second is 
stable occlusion, third is correct inter-jaw relationship and 
fourth is good esthetics. 
Two remaining keys that are hidden in dental laboratory are: 
accurately made special tray for functional impression and 
successfully finished technological procedure, which means the 
use of Keller band to protect the edges in order to make an 
effective border seal. 
Results: After fulfilling those six criteria we will have satisfying 
lower complete dentures in terms of good speech, chewing, 
swallowing and aesthetics. The muscle of the cheeks, vestibulum 
and lips will get good support. 
Conclusion: Prosthetic rehabilitation of edentulous lower jaw 
will be successful if these six keys are fulfilled.

Prcić Voloder Š¹, Nezirić Z¹, Baljić M²
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Introduction: In daily clinical practice we often met patients 
whit compromised stomatognathic system where complete 
rehabilitation requires multidisciplinary approach.
The case report presents multidisciplinary approach in therapy 
of edentulous patient with bilateral fibromatous enlargements 
and mobile maxillary tubers. Fibromatosis of maxilla tubers is 
characterized by proliferation of connective tissue under oral 
mucosa in maxillar tuber region. There are no clinic symptoms 
except alveolar crest enlargement, but adequate prosthetic 
rehabilitation is compromised and difficult to achieve. Treatment 
plan is multidisciplinary approach of oral surgeon and 
prosthodontic. After diagnostic procedure and patients' consent, 
surgical removal of both fibromatoses tissue formations in tuber 
region was performed. Five weeks after surgical treatment 
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edentulous patient had prosthetic rehabilitation with total 
acrylate dentures.
Conclusion: Presented therapeutic approach guarantees an 
optimal result with satisfactory outcome. 

1Nezirić Z , Siručić I , Prcić-Voloder Š
1 

Introduction: Preprosthetic surgery is a part of oral surgery in-
volving surgical preparation of the remaining oral tissues to 
support the best possible prosthetic replacement. In 2-4 percent 
of patients it is not possible to perform prosthetic rehabilitation 
without operation protocols. It is necessary to assure multidisci-
plinary approach in order to achieve the best denture support.
Materials and methods: We presented a case of a 63-year-old 
male patient, whom we verified indication for partial vestibular 
profundation and labial frenectomy in one act, after detailed 
clinical intraoral and extra-oral examination, RTG evaluation and 
model evaluation. Our treatment plan included model 
preparation and analysis, and preparing a prosthetic base for 
postoperative use. This part of treatment plan was prosthetic, 
and the surgical protocol included vestibuloplasty with 
secondary epitelisation and labial frenectomy.
Results: Minor modifications of the alveolar ridge and vestibular 
areas can greatly improve denture stability and retention, as we 
presented in our case.
Conclusion: For many current practitioners, it seems that 
preprosthetic surgery is of little relevance because of implanto-
logy development. Although implantology enables the recon-
struction of occlusal harmony in mouth, it is unachievable for 
many of our patients, and sometimes even unnecessary. Very 
satisfactory results are accomplished with preprosthetic surgery 
protocols, and likewise preprosthetic surgery has evolved in 
preimplant surgery. With this case report we wanted to show 
why some of the principles from the past are still valid today.
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Introduction: Children with developmental difficulties who are 
indicated for dental treatment in general anesthesia often show 
complex pathology in oral cavity that requires a multidisciplinary 
approach. The case review shows a dental treatment in general 
endotracheal anesthesia in a patient suffering from cerebral 
palsy and epilepsy. Deep caries lesions led to pulpal and 
periapical complications requiring endodontic treatment in 
combination with surgical apicotomy.
Objectives: The aim of this paper is to present multidisciplinary 
teamwork of anesthesiologists, pedodontists and oral surgeons 
in dental treatment in general anesthesia.
Conclusion: Only the multidisciplinary approach provides the 
best therapeutic results of dental treatment in general anesthesia 
in children with special health care needs.
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Introduction: Gemination arises as a consequence of incomplete 
division of tooth germ resulting with the appearance of a large 
crown with one pulp chamber. Usually, one root canal is present. 
The gemination is hereditary and can form in both dentitions, it is 
yet more frequent in milk teeth dentition, mainly on incisor teeth 
and seldom on molars and premolars. Its prevalence in primary 
dentition is 0.5-0.8 % and in a permanent one 0.2%. The anomaly 
is also often seen at children with Down's syndrome, talidomide 
embryopathia and cleft palate. In the clinical sense, gemination is 
similar to tooth fusion, i.e. a crown is somewhat wider than 
normal, with an indent into the central part of incisal edge. 
Compared to fusion, which arises as a fusion of dentine and/or 
enamel between two or more normal teeth often resulting in 
decreased number of teeth in the area, the number of teeth is 
normal in germination.
The objective of the study is to demonstrate a gemination case 
on tooth in 11 of 8-year girl, and the therapy of incisal indent by 
clinical application of composite resin by acid etching technique. 
Conclusion: By applying the composite resin, with periodic 
scraping of mesiodistal sides of a tooth in order to reduce its size, 
a good result can be achieved by therapy of a tooth with incisal 
indent. Should this approach not result with a satisfying esthetics 
of a tooth with a wide crown, the alternative could be extraction 
of such tooth. In that case, an orthodontic and/or prosthetic 
treatment should be implemented. Implant prosthetic therapy 
can be an option with adolescents.
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Introduction: Traumatic teeth extraction is a complete teeth 
removal from the alveolus and is one of the most difficult tooth 
injury. It usually happens in childhood mostly affecting the upper 
central incisors. The causes of this injury are a fight, a fall, hard 
objects edges blow or traffic accidents. Although the long-term 
prognosis is unsafe, due to the alveolar ridge height preservation 
importance, replantation should always be performed in 
adequate conditions.
Case report: Patient K.V. 12 years old, was admitted to Faculty of 
Medicine Foča, Pediatric and Preventive Dentistry clinic due to 
upper jaw frontal region injury. The cause of the injury is fallat 
training. Time elapsed from the injury was 2 hours. Clinical 
examination and X-ray scanning revealed an empty tooth 
alveolus of 11 and 21 as well as the hypodontia of 22. Also, tooth 
11-I class and tooth 21-II class dental fractures were established. 
The teeth were brought in sterile saline. After local anesthesia 
and wound treatment, the teeth were returned to the alveolus 
and fiberglass fibers immobilization splint was placed. Patient 
was prescribed antibiotics and recommended AT protection.
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Results: The teeth were endodontically treated fifteen days after 
the injury. One month after the fracture, the fistula appeared 
above tooth 11. Tooth 21 was definitely filled and tooth 11 was 
filled with calcium hydroxide and the treatment is underway. The 
splint was removed after 45 days, and composite fillings were 
made on both teeth. The patient has no subjective difficulties and 
the result is functionally and aesthetically acceptable.
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Introduction: Injuries of dentomaxillofacial region are very 
often during sports activities. The purpose of the study was to 
determine the injuries `frequency, as well as the children's 
knowledge on face and jaws prevention during sports activities.
Methodology: This research involved 36 respondents from 
different sport clubs (12 from karate, 12 football and 12 from 
athletic) and 12 children who don't practice any sport. The study 
was conducted by the questionnaire that included 24 questions 
related to previous experience, injuries` frequencies, children`s 
knowledge on face, jaws and teeth injuries prevention.
Results: Dentomaxillofacial injuries are more often in children 
that practice football (12.5%), or athletics (10.4%) compared to 
karate and children who do not practice any sport. Hand or leg 
kicks were the main injuries` reasons (14.6%), and they occurred 
during practice (14.6%) or competition (10.4%). Central 
incisors` injuries occurred in 29.9% of sportsmen. The coach 
(37.5%) introduced them injuries` prevention. Karate players 
(14.6%) use mouth guard shields. Five of respondents believe 
that face and jaws shields are necessary for sport they practice. 
Among them, karate players (14.9%) are the most numerous, as 
well as 4.9% footballers. However, 56.2% of respondents believe 
that there is no need for shields. 
Conclusion: Sport injuries, as well as face and jaws injuries, 
demand multidisciplinary approach, both in diagnosis and 
treatment, as well as in preventive measures implementation. 
Sport workers, parents and athletes themselves should be 
educated on the importance of face and jaws integrity preventive 
measures.
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Introduction: The color of the teeth is an important aesthetic 
factor often affecting the psychological mood of an individual. 
Dark color of anterior teeth can be a reason for shortage of self-
confidence especially in adolescent age. 
Tooth discoloration can be caused by dental trauma and pulp 
necrosis. A number of dental interventions can cause internal 
discolorations. If the pulpal tissue is not completely removed 
during the endodontic treatment, the remaining tissue can lead 
to discoloration. 

FREQUENCY AND PREVENTION OF 
SPORT INJURIES IN OROFACIAL REGION

WHITENING OF ENDODONTICALLY TREATED TEETH 
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Results: In the group of partially edentulous patients with and 
without the preserved maxillomandibular relationship and 
control group with complete dentition, the mean values of the 
interocclusal space in the mandibular rest position were 
2,31±0,16 mm, 2,90±0,16 mm in the process of denture making 
and 2,13±0,16 mm determined by the phonetic method and 
2,06±0,20mm, 2,66±0,16 mm and 1,85±0,16 mm determined by 
the swallowing method. 
Conclusion: Values of interocclusal rest space determined by the 
phonetic method are statistically significant bigger (p<0,000) in 
relation to the values of interocclusal rest space determined by 
the swallowing method in all three groups of examinees.
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Introduction: Making functional lower complete dentures is 
demanding process. That is why the percentage of failure is still 
relatively high. In order to make successful lower complete 
dentures, dentures must fulfill the objective criteria and one 
subjective criteria (patient's opinion).
Material and methods: First key is good retention, second is 
stable occlusion, third is correct inter-jaw relationship and 
fourth is good esthetics. 
Two remaining keys that are hidden in dental laboratory are: 
accurately made special tray for functional impression and 
successfully finished technological procedure, which means the 
use of Keller band to protect the edges in order to make an 
effective border seal. 
Results: After fulfilling those six criteria we will have satisfying 
lower complete dentures in terms of good speech, chewing, 
swallowing and aesthetics. The muscle of the cheeks, vestibulum 
and lips will get good support. 
Conclusion: Prosthetic rehabilitation of edentulous lower jaw 
will be successful if these six keys are fulfilled.
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Introduction: In daily clinical practice we often met patients 
whit compromised stomatognathic system where complete 
rehabilitation requires multidisciplinary approach.
The case report presents multidisciplinary approach in therapy 
of edentulous patient with bilateral fibromatous enlargements 
and mobile maxillary tubers. Fibromatosis of maxilla tubers is 
characterized by proliferation of connective tissue under oral 
mucosa in maxillar tuber region. There are no clinic symptoms 
except alveolar crest enlargement, but adequate prosthetic 
rehabilitation is compromised and difficult to achieve. Treatment 
plan is multidisciplinary approach of oral surgeon and 
prosthodontic. After diagnostic procedure and patients' consent, 
surgical removal of both fibromatoses tissue formations in tuber 
region was performed. Five weeks after surgical treatment 
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edentulous patient had prosthetic rehabilitation with total 
acrylate dentures.
Conclusion: Presented therapeutic approach guarantees an 
optimal result with satisfactory outcome. 
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Introduction: Preprosthetic surgery is a part of oral surgery in-
volving surgical preparation of the remaining oral tissues to 
support the best possible prosthetic replacement. In 2-4 percent 
of patients it is not possible to perform prosthetic rehabilitation 
without operation protocols. It is necessary to assure multidisci-
plinary approach in order to achieve the best denture support.
Materials and methods: We presented a case of a 63-year-old 
male patient, whom we verified indication for partial vestibular 
profundation and labial frenectomy in one act, after detailed 
clinical intraoral and extra-oral examination, RTG evaluation and 
model evaluation. Our treatment plan included model 
preparation and analysis, and preparing a prosthetic base for 
postoperative use. This part of treatment plan was prosthetic, 
and the surgical protocol included vestibuloplasty with 
secondary epitelisation and labial frenectomy.
Results: Minor modifications of the alveolar ridge and vestibular 
areas can greatly improve denture stability and retention, as we 
presented in our case.
Conclusion: For many current practitioners, it seems that 
preprosthetic surgery is of little relevance because of implanto-
logy development. Although implantology enables the recon-
struction of occlusal harmony in mouth, it is unachievable for 
many of our patients, and sometimes even unnecessary. Very 
satisfactory results are accomplished with preprosthetic surgery 
protocols, and likewise preprosthetic surgery has evolved in 
preimplant surgery. With this case report we wanted to show 
why some of the principles from the past are still valid today.
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Introduction: Children with developmental difficulties who are 
indicated for dental treatment in general anesthesia often show 
complex pathology in oral cavity that requires a multidisciplinary 
approach. The case review shows a dental treatment in general 
endotracheal anesthesia in a patient suffering from cerebral 
palsy and epilepsy. Deep caries lesions led to pulpal and 
periapical complications requiring endodontic treatment in 
combination with surgical apicotomy.
Objectives: The aim of this paper is to present multidisciplinary 
teamwork of anesthesiologists, pedodontists and oral surgeons 
in dental treatment in general anesthesia.
Conclusion: Only the multidisciplinary approach provides the 
best therapeutic results of dental treatment in general anesthesia 
in children with special health care needs.
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Introduction: Gemination arises as a consequence of incomplete 
division of tooth germ resulting with the appearance of a large 
crown with one pulp chamber. Usually, one root canal is present. 
The gemination is hereditary and can form in both dentitions, it is 
yet more frequent in milk teeth dentition, mainly on incisor teeth 
and seldom on molars and premolars. Its prevalence in primary 
dentition is 0.5-0.8 % and in a permanent one 0.2%. The anomaly 
is also often seen at children with Down's syndrome, talidomide 
embryopathia and cleft palate. In the clinical sense, gemination is 
similar to tooth fusion, i.e. a crown is somewhat wider than 
normal, with an indent into the central part of incisal edge. 
Compared to fusion, which arises as a fusion of dentine and/or 
enamel between two or more normal teeth often resulting in 
decreased number of teeth in the area, the number of teeth is 
normal in germination.
The objective of the study is to demonstrate a gemination case 
on tooth in 11 of 8-year girl, and the therapy of incisal indent by 
clinical application of composite resin by acid etching technique. 
Conclusion: By applying the composite resin, with periodic 
scraping of mesiodistal sides of a tooth in order to reduce its size, 
a good result can be achieved by therapy of a tooth with incisal 
indent. Should this approach not result with a satisfying esthetics 
of a tooth with a wide crown, the alternative could be extraction 
of such tooth. In that case, an orthodontic and/or prosthetic 
treatment should be implemented. Implant prosthetic therapy 
can be an option with adolescents.
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Introduction: Traumatic teeth extraction is a complete teeth 
removal from the alveolus and is one of the most difficult tooth 
injury. It usually happens in childhood mostly affecting the upper 
central incisors. The causes of this injury are a fight, a fall, hard 
objects edges blow or traffic accidents. Although the long-term 
prognosis is unsafe, due to the alveolar ridge height preservation 
importance, replantation should always be performed in 
adequate conditions.
Case report: Patient K.V. 12 years old, was admitted to Faculty of 
Medicine Foča, Pediatric and Preventive Dentistry clinic due to 
upper jaw frontal region injury. The cause of the injury is fallat 
training. Time elapsed from the injury was 2 hours. Clinical 
examination and X-ray scanning revealed an empty tooth 
alveolus of 11 and 21 as well as the hypodontia of 22. Also, tooth 
11-I class and tooth 21-II class dental fractures were established. 
The teeth were brought in sterile saline. After local anesthesia 
and wound treatment, the teeth were returned to the alveolus 
and fiberglass fibers immobilization splint was placed. Patient 
was prescribed antibiotics and recommended AT protection.
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Results: The teeth were endodontically treated fifteen days after 
the injury. One month after the fracture, the fistula appeared 
above tooth 11. Tooth 21 was definitely filled and tooth 11 was 
filled with calcium hydroxide and the treatment is underway. The 
splint was removed after 45 days, and composite fillings were 
made on both teeth. The patient has no subjective difficulties and 
the result is functionally and aesthetically acceptable.
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Introduction: Injuries of dentomaxillofacial region are very 
often during sports activities. The purpose of the study was to 
determine the injuries `frequency, as well as the children's 
knowledge on face and jaws prevention during sports activities.
Methodology: This research involved 36 respondents from 
different sport clubs (12 from karate, 12 football and 12 from 
athletic) and 12 children who don't practice any sport. The study 
was conducted by the questionnaire that included 24 questions 
related to previous experience, injuries` frequencies, children`s 
knowledge on face, jaws and teeth injuries prevention.
Results: Dentomaxillofacial injuries are more often in children 
that practice football (12.5%), or athletics (10.4%) compared to 
karate and children who do not practice any sport. Hand or leg 
kicks were the main injuries` reasons (14.6%), and they occurred 
during practice (14.6%) or competition (10.4%). Central 
incisors` injuries occurred in 29.9% of sportsmen. The coach 
(37.5%) introduced them injuries` prevention. Karate players 
(14.6%) use mouth guard shields. Five of respondents believe 
that face and jaws shields are necessary for sport they practice. 
Among them, karate players (14.9%) are the most numerous, as 
well as 4.9% footballers. However, 56.2% of respondents believe 
that there is no need for shields. 
Conclusion: Sport injuries, as well as face and jaws injuries, 
demand multidisciplinary approach, both in diagnosis and 
treatment, as well as in preventive measures implementation. 
Sport workers, parents and athletes themselves should be 
educated on the importance of face and jaws integrity preventive 
measures.
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Introduction: The color of the teeth is an important aesthetic 
factor often affecting the psychological mood of an individual. 
Dark color of anterior teeth can be a reason for shortage of self-
confidence especially in adolescent age. 
Tooth discoloration can be caused by dental trauma and pulp 
necrosis. A number of dental interventions can cause internal 
discolorations. If the pulpal tissue is not completely removed 
during the endodontic treatment, the remaining tissue can lead 
to discoloration. 

FREQUENCY AND PREVENTION OF 
SPORT INJURIES IN OROFACIAL REGION

WHITENING OF ENDODONTICALLY TREATED TEETH 
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In recent years there are more and more requests for whitening 
of discolored edodontically treated teeth. One of the most 
popular medical whitening technique is the intracoronary so 
called '' walking bleach'' technique, in which whitening gel is left 
in the area of the pulp chamber and closed with temporary filling.
The aim of the work is to show a case of whitening the discolored 
upper central incisor at a fifteen year old patient where a revision 
of the inadequate endodontic filling was carried through before 
whitening.
Material and methods: Method of the work after doing the RTG 
analysis and needed revision of the endodontic treatment, the 
whitening ''walking bleach'' procedure was prformed. Materials 
''Opalescence endo''(35% hydrogen peroxide) gel, produced by 
''Ultradent'' were used.
Conclusion: after finishing the procedure we notice consider-
ably whiter teeth. The alternative would be grinding the teeth and 
producing an aesthetic prosthetic replacement. This way, with a 
minimal invasive procedure, a satisfying aesthetic smile is 
achieved.

1Udovičić L , Murtić L , Pejčinović-Janeček T , Čengić N
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Introduction: Traumatic occlusion defines a sequence of 
pathological and adaptive changes in periodontal tissues as a 
consequence of adverse occlusive forces.
Aim: The aim of this study is to report clinical case of a patient 
with large periapical lesion caused by premature contact. 
Case Report: a 15 years old patient requested dental assistance 
in Public Health Centre of Novo Sarajevo due to the pain in the 
area of front teeth of a lower chest. The clinical examination 
revealed swelling, change of the color of teeth 31, as well as, 
waggle of the second degree. Radiograph showed the presence of 
a large periapical lesion, as well as, absence of filling and corro-
sion lesion. Conservative endodontic treatment was performed 
with inter-appointment of medicaments. Calcium hydroxide was 
used as a filling and had to be changed two times a month and to 
be controlled by radiograph. After a follow-up period of six 
months all clinical symptoms disappeared and radiograph pro-
ved significant decrease of periapical lesion, root canal obtura-
tion and post endodontic reconstruction with composite filling 
was performed 
Conclusion: Timely diagnose of premature contact and elimi-
nation of it could prevent harmful consequences on a tooth, as 
well as, on distant position of stomatognathic system.
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Introduction: Hypodontia is defined as the absence up to six 
teeth in primary or permanent dentition. The prevalence of 
hypodontia in the primary dentition is 0.1% -0.9% and affects 
equally boys and girls, and in permanent dentition is 2% -9% and 
more commonly occurs in girls. According to the relevant world 
literature there is a strong correlation between hypodonia in the 
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primary and hypodontia in permanent dentition. Hypodontia can 
be syndromic and non-syndromic. The cause of the lack of a 
single tooth is usually unclear. It can be a consequence of a gene 
disorder (WNT10A gene - expressed in the dental epithelium and 
the RUNX2 gene - expressed in mesenchym), or certain effects of 
the environmental factors that act during tooth development. 
Mutations of the genes associated with odontogenesis can lead to 
changes in the morphology, number and structure of the teeth. 
Hypodontia is often followed by microdontia, and sometimes, a 
conical shape of tooth. 
Objective: To show the case of hypodontia and microdontya in 
sixteen-year-old dizygotic twins. There is a hypodontia of the 
permanent upper right lateral incisor in the patient M.H. In other 
twin sisters E.H. there is a conical shape of teeth 12. Family 
history is unknown.
Conclusion: Hypodontia of the permanent upper right lateral 
incisor in one twin sister is associated with the appearance of 
conical teeth in the second twin sister. Dental anthropologists 
consider hypodontia as a phylogenetic anomaly, and a morpho-
logically modified tooth that represents a transitional form 
towards hypodontia, which is explained by phylogenetic dental 
reduction. In resolving the problem of hypodontia, it is important 
to highlight the need for an interdisciplinary approach.
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Introduction: Natal teeth are teeth that are present in the oral 
cavity at birth. Neonatal teeth are teeth that appear in the first 30 
days after delivery. It is thought that these anomalies appear in 1: 
2000, 1: 3000 births. The most common tooth, which appears as a 
natal and neonatal, is a mandibular central incisor. They have an 
underdeveloped root. For the reason, they are tied with soft 
tissue and are often mobile, so they are a danger of possible 
airway obstruction in the case of aspiration. Crowns can have an 
unusual shape with poorly mineralized enamel, less common 
than usual. Mobility of the teeth can cause inflammation of the 
surrounding gingiva, and sharp edges can lead to injury to the 
ventral side of the tongue or breast during breastfeeding.
Objective: Presentation of the case of a female newborn with the 
presence of a mobile natal tooth 71. The extraction is done about 
2 hours after birth. The same newborn baby appears after 6 days 
with a mobile neonatal tooth 81. Extraction is done.
Conclusion: Treatment of mobile natal teeth is in the extraction 
immediately after birth, while the newborn is still in the hospital, 
due to the risk of aspiration. Most natal and neonatal teeth do not 
need any treatment because they will further develop and form 
an integral part of the milk dentition. Injuries can be prevented by 
oblique incisal tooth edema.

1Brkanić B , Spahić-Dizdarević M , 
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Introduction: Relevant literature is insufficient regarding data 
on dental status as a part of oral health, of the Roma national 
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ANALYSIS OF DENTAL STATUS OF ROMA NATIONALITY 
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minorities. This population faces various forms of social 
exclusion, partly because of discrimination, and partly because of 
Roma self-imposed isolation. According to the Bosnia and 
Herzegovina Action plan for addressing the Roma issues, there is 
a low coverage rate for health insurance of this population.
The aim of this study was to determine the dental status of 
children of Roma ethnicity, aged 12-15 years, in the Tuzla Canton 
area.
Material and methods: A clinical examination was performed 
on the sample of 80 Roma children aged 12-15 years. DMFT 
determination was performed according to the WHO fieldwork 
methodology. Subjects were divided into two groups. Subjects in 
the first group were health insured while not in the second group.
Results: The caries prevalence was 100% in the total sample. The 
value of DMFT index in the first group was 6.05 ± 3.06. The value 
of DMFT in the second group was 5.82 ± 2.34. 
Conclusion: The analysis of the dental status of the examined 
population shows very high DMFT index, with a high proportion 
of teeth with caries.

1Bašić Ešpek E , Džuho Muratagić I , 
1 1Kapetanović S , Muratagić A

1

Introduction: Municipality of Ilidža is a part of the Sarajevo 
Canton. In the Municipality, the total number of registered 
diseases, conditions and injuries, tooth decay is the leading 
disease. Possible reasons are: migration of the population, poor 
social conditions and lack of awareness regarding the 
importance of oral health. Children are the most vulnerable 
population.
Aim: This study aimed to present epidemiological parameters of 
tooth decay prevalence and condition of soft tissues among sixth 
grade pupils in the Ilidža Municipality – the Sarajevo Canton. This 
study was conducted during 2016/2017 including 559 pupils in 
ten elementary schools.
Materials and methods: Study was conducted by an analysis of 
teeth examinations at targeted age groups of twelve year old 
pupils (sixth grade) of both genders. The control review of the 
teeth status involves field visits to local school of the Ilidža 
Municipality. During the examination, we recorded the number of 
healthy teeth, decayed teeth, extracted and filled teeth. The effect 
of caries as a disease showed epidemiologists to choose a tooth as 
a unit of measurement of oral health. Three characteristics: 
dental defect, tooth extracted and sealed tooth make DMFT, 
which is a good indicator of oral health of a particular population
Results: Analysis included 559 pupils – 249 girls and 310 boys. 
The DMFT (decay, missing, filled teeth for permanent dentition) 
was 2.80. The DMFT (decay, missing, filled teeth for primary 
dentition) was 0.67.
Conclusion: Presented study indicates increased prevalence of 
tooth decay.
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Introduction: Oral health is associated with general health 
physically and mentally affecting different aspects of life. Proper 
nutritional habits are reflected on the overall quality of life of an 
individual. The aim of the research was to collect data based on 
the created questionnaires, to evaluate the oral-hygienic and 
nutritional habits of the students, and to determine whether 
there is correlation in the evaluation of oral-hygienic and 
nutritional habits in relation to the groups of faculties, medical 
and non-medical branches.
Material and methods: The survey encompassed 596 
respondents. There are three groups of respondents in the 
sample. The first group is represented by 224 students at the 
Faculty of Dentistry, the second group is represented by 189 
students of the Faculty of Medicine and the third group presents 
183 students of the Faculty of Architecture. The research tool was 
a survey questionnaire.
Results: The results showed that the students of the Faculty of 
Medicine most frequently use dental floss M = 3.27, then Faculty 
of Dentistry M = 2.92 and Faculty of Architecture M = 2.52. 
Frequency of interdental brushes use were for students at the 
Medical School M = 2.71, students at the Faculty of Dentistry M = 
1.97 and students at the Faculty of Architecture M = 1.91. The 
most frequent reason for visiting dentist is regular examination, 
71.4% for students at the Faculty of Dentistry, 56.6% for students 
at the Faculty of Medicine and 46.6% for students at the Faculty of 
Architecture. 23% of students at the Faculty of Architecture said 
that they use natural juices daily, the students of the Faculty of 
Dentistry 21%, and the students of the Faculty of Medicine 
13.8%.
Conclusions: Dietary habits, oral hygiene and lifestyle 
determine the state of oral health. This research shows that 
students with or without dental and medical knowledge do not 
show enough responsibility for their own health. Preventive and 
promotional programs are needed.

THE FREQUENCY OF ORTHODONTIC ANOMALIES 

IN SIX-YEAR OLD CHILDREN IN THE OLD CITY 

MUNICIPALITY, THE SARAJEVO CANTON

Brčkalija A , Brkanić B , Čengić N
1

Introduction: Recently, the number of orthodontic anomalies 
has been increasing. Published anthropological studies showed a 
tendency of jaw size reduction, as a result of changes in lifestyle, 
particularly consistency and type of food during human 
evolution. The most common orthodontic anomalies were 
primary crowding, Angle Class II and III anomalies and open bite.
The aim of this study was to determine the frequency of 
orthodontic abnormalities in six-year olds in the Old City 
Municipality, the Sarajevo Canton
Material and methods: The sample included 265 six-year-olds, 
which were inspected within regular systematic examinations at 
the Old Town Public Health Center in 2017. The existence or 
absence of orthodontic anomalies was identified. The parents of 
the children completed a survey questionnaire, which was used 
to present nutritional and bad habits of children, as etiologic 
factors of ortodontic anomalies.
Results of the study will be tabulated and graphically displayed.
Conclusion: Based on the results it was conclude that 
orthodontic anomalies in six-year olds in the Old City 
Municipality, the Sarajevo Canton, has been increasing.
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In recent years there are more and more requests for whitening 
of discolored edodontically treated teeth. One of the most 
popular medical whitening technique is the intracoronary so 
called '' walking bleach'' technique, in which whitening gel is left 
in the area of the pulp chamber and closed with temporary filling.
The aim of the work is to show a case of whitening the discolored 
upper central incisor at a fifteen year old patient where a revision 
of the inadequate endodontic filling was carried through before 
whitening.
Material and methods: Method of the work after doing the RTG 
analysis and needed revision of the endodontic treatment, the 
whitening ''walking bleach'' procedure was prformed. Materials 
''Opalescence endo''(35% hydrogen peroxide) gel, produced by 
''Ultradent'' were used.
Conclusion: after finishing the procedure we notice consider-
ably whiter teeth. The alternative would be grinding the teeth and 
producing an aesthetic prosthetic replacement. This way, with a 
minimal invasive procedure, a satisfying aesthetic smile is 
achieved.

1Udovičić L , Murtić L , Pejčinović-Janeček T , Čengić N
1 

Introduction: Traumatic occlusion defines a sequence of 
pathological and adaptive changes in periodontal tissues as a 
consequence of adverse occlusive forces.
Aim: The aim of this study is to report clinical case of a patient 
with large periapical lesion caused by premature contact. 
Case Report: a 15 years old patient requested dental assistance 
in Public Health Centre of Novo Sarajevo due to the pain in the 
area of front teeth of a lower chest. The clinical examination 
revealed swelling, change of the color of teeth 31, as well as, 
waggle of the second degree. Radiograph showed the presence of 
a large periapical lesion, as well as, absence of filling and corro-
sion lesion. Conservative endodontic treatment was performed 
with inter-appointment of medicaments. Calcium hydroxide was 
used as a filling and had to be changed two times a month and to 
be controlled by radiograph. After a follow-up period of six 
months all clinical symptoms disappeared and radiograph pro-
ved significant decrease of periapical lesion, root canal obtura-
tion and post endodontic reconstruction with composite filling 
was performed 
Conclusion: Timely diagnose of premature contact and elimi-
nation of it could prevent harmful consequences on a tooth, as 
well as, on distant position of stomatognathic system.

1 1Šiljak-Rašidović E , Brkanić B , 
2 3Karahasan-Aleksić B , Balić Dž

¹ Health Center of the Sarajevo Canton, Sarajevo

² Private dental practice Sarajevo

³ Health Center Mostar, Mostar

Introduction: Hypodontia is defined as the absence up to six 
teeth in primary or permanent dentition. The prevalence of 
hypodontia in the primary dentition is 0.1% -0.9% and affects 
equally boys and girls, and in permanent dentition is 2% -9% and 
more commonly occurs in girls. According to the relevant world 
literature there is a strong correlation between hypodonia in the 

CONSERVATIVE ENDODONTIC TREATMENT OF THE LARGE 
PERIAPICAL LESION CAUSED BY PREMATURE CONTACT 
– CASE REPORT

HYPODONTIA AND CONIC SHAPE OF PERMANENT UPPER 

RIGHT LATERAL INCISOR IN DIZYGOTIC TWINS

1 1 1

Health Centre of the Sarajevo Canton, Sarajevo

primary and hypodontia in permanent dentition. Hypodontia can 
be syndromic and non-syndromic. The cause of the lack of a 
single tooth is usually unclear. It can be a consequence of a gene 
disorder (WNT10A gene - expressed in the dental epithelium and 
the RUNX2 gene - expressed in mesenchym), or certain effects of 
the environmental factors that act during tooth development. 
Mutations of the genes associated with odontogenesis can lead to 
changes in the morphology, number and structure of the teeth. 
Hypodontia is often followed by microdontia, and sometimes, a 
conical shape of tooth. 
Objective: To show the case of hypodontia and microdontya in 
sixteen-year-old dizygotic twins. There is a hypodontia of the 
permanent upper right lateral incisor in the patient M.H. In other 
twin sisters E.H. there is a conical shape of teeth 12. Family 
history is unknown.
Conclusion: Hypodontia of the permanent upper right lateral 
incisor in one twin sister is associated with the appearance of 
conical teeth in the second twin sister. Dental anthropologists 
consider hypodontia as a phylogenetic anomaly, and a morpho-
logically modified tooth that represents a transitional form 
towards hypodontia, which is explained by phylogenetic dental 
reduction. In resolving the problem of hypodontia, it is important 
to highlight the need for an interdisciplinary approach.

1 2Šiljak-Rašidović E , Karahasan-Aleksić B , 
3 3Car-Zovko M , Balić Dž

¹ Health Center of the Canton Sarajevo, Sarajevo

² Private dental practice, Sarajevo 

³ Health Center Mostar, Mostar

Introduction: Natal teeth are teeth that are present in the oral 
cavity at birth. Neonatal teeth are teeth that appear in the first 30 
days after delivery. It is thought that these anomalies appear in 1: 
2000, 1: 3000 births. The most common tooth, which appears as a 
natal and neonatal, is a mandibular central incisor. They have an 
underdeveloped root. For the reason, they are tied with soft 
tissue and are often mobile, so they are a danger of possible 
airway obstruction in the case of aspiration. Crowns can have an 
unusual shape with poorly mineralized enamel, less common 
than usual. Mobility of the teeth can cause inflammation of the 
surrounding gingiva, and sharp edges can lead to injury to the 
ventral side of the tongue or breast during breastfeeding.
Objective: Presentation of the case of a female newborn with the 
presence of a mobile natal tooth 71. The extraction is done about 
2 hours after birth. The same newborn baby appears after 6 days 
with a mobile neonatal tooth 81. Extraction is done.
Conclusion: Treatment of mobile natal teeth is in the extraction 
immediately after birth, while the newborn is still in the hospital, 
due to the risk of aspiration. Most natal and neonatal teeth do not 
need any treatment because they will further develop and form 
an integral part of the milk dentition. Injuries can be prevented by 
oblique incisal tooth edema.

1Brkanić B , Spahić-Dizdarević M , 
1 1Brčkalija A , Čengić N  

1 Public Institution Health Center of Canton Sarajevo, Sarajevo

Introduction: Relevant literature is insufficient regarding data 
on dental status as a part of oral health, of the Roma national 

NATAL AND NEONATAL TEETH

ANALYSIS OF DENTAL STATUS OF ROMA NATIONALITY 

CHILDREN IN THE TUZLA CANTON

1

 

minorities. This population faces various forms of social 
exclusion, partly because of discrimination, and partly because of 
Roma self-imposed isolation. According to the Bosnia and 
Herzegovina Action plan for addressing the Roma issues, there is 
a low coverage rate for health insurance of this population.
The aim of this study was to determine the dental status of 
children of Roma ethnicity, aged 12-15 years, in the Tuzla Canton 
area.
Material and methods: A clinical examination was performed 
on the sample of 80 Roma children aged 12-15 years. DMFT 
determination was performed according to the WHO fieldwork 
methodology. Subjects were divided into two groups. Subjects in 
the first group were health insured while not in the second group.
Results: The caries prevalence was 100% in the total sample. The 
value of DMFT index in the first group was 6.05 ± 3.06. The value 
of DMFT in the second group was 5.82 ± 2.34. 
Conclusion: The analysis of the dental status of the examined 
population shows very high DMFT index, with a high proportion 
of teeth with caries.

1Bašić Ešpek E , Džuho Muratagić I , 
1 1Kapetanović S , Muratagić A

1

Introduction: Municipality of Ilidža is a part of the Sarajevo 
Canton. In the Municipality, the total number of registered 
diseases, conditions and injuries, tooth decay is the leading 
disease. Possible reasons are: migration of the population, poor 
social conditions and lack of awareness regarding the 
importance of oral health. Children are the most vulnerable 
population.
Aim: This study aimed to present epidemiological parameters of 
tooth decay prevalence and condition of soft tissues among sixth 
grade pupils in the Ilidža Municipality – the Sarajevo Canton. This 
study was conducted during 2016/2017 including 559 pupils in 
ten elementary schools.
Materials and methods: Study was conducted by an analysis of 
teeth examinations at targeted age groups of twelve year old 
pupils (sixth grade) of both genders. The control review of the 
teeth status involves field visits to local school of the Ilidža 
Municipality. During the examination, we recorded the number of 
healthy teeth, decayed teeth, extracted and filled teeth. The effect 
of caries as a disease showed epidemiologists to choose a tooth as 
a unit of measurement of oral health. Three characteristics: 
dental defect, tooth extracted and sealed tooth make DMFT, 
which is a good indicator of oral health of a particular population
Results: Analysis included 559 pupils – 249 girls and 310 boys. 
The DMFT (decay, missing, filled teeth for permanent dentition) 
was 2.80. The DMFT (decay, missing, filled teeth for primary 
dentition) was 0.67.
Conclusion: Presented study indicates increased prevalence of 
tooth decay.

CONDITION OF ORAL HEALTH OF PUPILS' POPULATION ON 

THE ILIDŽA MUNICIPALITY TERITORY, SARAJEVO CANTON 

ASSESSMENT OF ORAL HYGIENE AND NUTRITIONAL 
HABITS OF STUDENTS AT THE UNIVERSITY OF SARAJEVO

1

 Public Institution Health Center of Canton Sarajevo, Sarajevo

 BajrićE , Musić M , Dubravić E , 
2 2Aščić M , Aljukić S

1 Clinic of Pedodontics and Preventive Dentistry,

  Faculty of Dentistry, University of Sarajevo
2 Students, Faculty of Dentistry, University of Sarajevo

1 2 2

Introduction: Oral health is associated with general health 
physically and mentally affecting different aspects of life. Proper 
nutritional habits are reflected on the overall quality of life of an 
individual. The aim of the research was to collect data based on 
the created questionnaires, to evaluate the oral-hygienic and 
nutritional habits of the students, and to determine whether 
there is correlation in the evaluation of oral-hygienic and 
nutritional habits in relation to the groups of faculties, medical 
and non-medical branches.
Material and methods: The survey encompassed 596 
respondents. There are three groups of respondents in the 
sample. The first group is represented by 224 students at the 
Faculty of Dentistry, the second group is represented by 189 
students of the Faculty of Medicine and the third group presents 
183 students of the Faculty of Architecture. The research tool was 
a survey questionnaire.
Results: The results showed that the students of the Faculty of 
Medicine most frequently use dental floss M = 3.27, then Faculty 
of Dentistry M = 2.92 and Faculty of Architecture M = 2.52. 
Frequency of interdental brushes use were for students at the 
Medical School M = 2.71, students at the Faculty of Dentistry M = 
1.97 and students at the Faculty of Architecture M = 1.91. The 
most frequent reason for visiting dentist is regular examination, 
71.4% for students at the Faculty of Dentistry, 56.6% for students 
at the Faculty of Medicine and 46.6% for students at the Faculty of 
Architecture. 23% of students at the Faculty of Architecture said 
that they use natural juices daily, the students of the Faculty of 
Dentistry 21%, and the students of the Faculty of Medicine 
13.8%.
Conclusions: Dietary habits, oral hygiene and lifestyle 
determine the state of oral health. This research shows that 
students with or without dental and medical knowledge do not 
show enough responsibility for their own health. Preventive and 
promotional programs are needed.

THE FREQUENCY OF ORTHODONTIC ANOMALIES 

IN SIX-YEAR OLD CHILDREN IN THE OLD CITY 

MUNICIPALITY, THE SARAJEVO CANTON

Brčkalija A , Brkanić B , Čengić N
1

Introduction: Recently, the number of orthodontic anomalies 
has been increasing. Published anthropological studies showed a 
tendency of jaw size reduction, as a result of changes in lifestyle, 
particularly consistency and type of food during human 
evolution. The most common orthodontic anomalies were 
primary crowding, Angle Class II and III anomalies and open bite.
The aim of this study was to determine the frequency of 
orthodontic abnormalities in six-year olds in the Old City 
Municipality, the Sarajevo Canton
Material and methods: The sample included 265 six-year-olds, 
which were inspected within regular systematic examinations at 
the Old Town Public Health Center in 2017. The existence or 
absence of orthodontic anomalies was identified. The parents of 
the children completed a survey questionnaire, which was used 
to present nutritional and bad habits of children, as etiologic 
factors of ortodontic anomalies.
Results of the study will be tabulated and graphically displayed.
Conclusion: Based on the results it was conclude that 
orthodontic anomalies in six-year olds in the Old City 
Municipality, the Sarajevo Canton, has been increasing.
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OLIGODONTION - CASE REPORT

Mešković B , Babačić R
1

  University of Sarajevo 

Introduction: Oligodontia is rare disorder of the number of teeth 
and represents absence of more than 6 teeth in primary or 
permanent dentition. In the formation of oligodonyms, genetic 
and environmental factors have a significant role. The clinic 
picture is accompanied by decreased number of teeth, 
perforation of the primary teeth, lowering of the lower third of 
the face and frequent microdynamics and anomalies of existing 
tooth shape. The absence of the teeth in the patients provokes 
functional, aesthetic and psychological problems, especially 
when it comes to the teeth of interkanine region.
Material and methods: Case report of extremely rare forms of 
oligodonia in school children. In the case view OPG recordings 
and plaster models were used.
Results: Timely diagnosis and therapy, with the often needed 
prosthetic rehabilitation, achieve normal orofacial functions and 
the desired aesthetic result.
Conclusion Oligodonction inherits autosomically dominant, in 
the percentage of 0.7-0.9% of the population causing functional, 
aesthetic and psychological problems in patients.

1 1

 Clinic for Orthodontics, Faculty of Dentistry,

FREQUENCY OF BAD HABITS, POTENTIAL CAUSES OF 

MALOCCLUSION IN PRE-SCHOOL CHILDREN IN THE 

MUNICIPALITY OF GORAŽDE

Sijerčić Z , Deljo E , Mulaosmanović A
1 

Introduction: Certain orthodontic anomalies can be a conse-
quence of the exercise of bad habits in childhood. The most 
commonly bad habits are: using soothers, sucking fingers and 
other objects, sucking lower lips, pushing the tongue, snoring 
nails.
The aim: To determine the frequency of bad habits in pre-school 
children in Gorazde.
Material and methods: In this transient study, 100 parents 
participated, whose children attend kindergartens in Gorazde 
municipality. A suitable survey was prepared for the parents, on 
the basis of which the results were determined.
The results will be statistically analyzed and presented in the 
appropriate tables and graphs.
The conclusion to be drawn from the results of research.

1 1 1
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