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ORIGINAL SCIENTIFIC ARTICLE

THE INFLUENCE OF PATIENTS' 
DEMOGRAPHICS ON DENTAL 
TREATMENT APPROACH

1 2 3Biljana Kapusevska *, Nikola Dereban , Elena Tomovska

1 Faculty of Dentistry, University "St. Cyril and Methodius", Skopje,
  Republic of Macedonia
2 P.H.O. "D-r. Dereban", Struga, Republic of Macedonia
3 Faculty of Technology and Metallurgy ,
  University "St. Cyril and Methodius", Skopje, Republic of Macedonia

ABSTRACT

Objective: to determine the influence of demographic factors on the 

therapist while making decision between fixed or mobile dental treatment 

approach in prosthodontic and orthodontic patients.

Materials and Methods: The research was conducted using database from 

the computer system at the UDCC St.Panteleimon Skopje. Obtained and 

analyzed data for the purpose of this study covered the period between 

2012 and 2014.  Data was divided into two sections or groups – patients 

undergoing prosthodontic and patients went through orthodontic 

treatment. Each data section was analyzed by a team composed by the 

corresponding department from which data was obtained.  Each team had 

a task to collect, statistically analyze data from the computer system and to 

find positive correlations between the treatment approaches and the 

predisposing demographic factors of the patients. 

Results: In the prosthodontic department, fixed dental constructions were 

made in the upper jaw (65, 9%), in the lower jaw (34, 1%) in patients aging 

from 18-39 (77, 8%). In those aging from 40-60 (40, 3%) and above 60 (27, 

1%). Mobile constructions were made in the upper and in the lower jaw 

(50%) in patients ageing from 18-39 (22, 2%), in those aging from 40-60 

(59, 7%) and in those above 60 (72, 9%).  In orthodontic department fixed 

appliances were made in patients ageing below 10 (2%), and in those above 

10 (61, 7%). Mobile appliances were made in patients ageing below 10 

(98%) and in older than 10 (58, 3%).

Conclusion: The older patients require dental treatments with removable 

dentures and fixed orthodontic appliances, while the younger population 

of patients require dental treatment with fixed dentures and mobile 

orthodontic appliances. 

Keywords: prosthodontic restoration, fixed partial dentures, fixed 

orthodontic appliance, mobile dentures, and mobile orthodontic 

appliances
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Introduction

There is no definite key to unlock and to determine the 

type of dental treatment that corresponds to particular 

dental diagnosis or that is appropriate for a particular 

people demographic [1]. Despite of this, we still believe 

that there are certain demographic factors that influence 

dental therapist's decision regarding the course for the 

dental treatment.

The main guideline in treating a new patient is to 

choose the best therapeutic option depending on the 

established diagnosis and prognosis of treatment outcome 

[2]. However, there are other influencing factors which 

may lead the therapist towards a particular treatment 

option that could be more suitable for the patient [3]. The 

modern dentistry provides us various treatment options 

and treatment approaches when treating different pati-

ents sharing the same initial diagnosis. Many treatment 

modalities in modern dentistry addressing the issues and 

diagnoses regarding the patients' occlusion can be divided 

into two categories: mobile and fixed dental treatment 

approaches [4]. We believe that demographic characte-

ristics of the patients are influencing factors thus making 

more options when choosing between mobile or fixed 

dental treatment.   

Objective is to determine the influence of the demo-

graphic factors on the therapist decision between fixed or 

mobile dental treatment approach in prosthodontic and 

orthodontic patients.

Materials and Methods

This study was done as a part of much wider research 

included in the project Analysis and evaluation of the oral 

health condition and interventions on patients from PHI 

UDCC "St. Panteleimon " - Skopje, in the period  2012 – 

2014.  The aim of this project was extensive statistical 

analysis of data collected from patients and preformed 

services. Data for this study was collected from the 

computer system at the Dental Clinical Center for record 

keeping. The data gathered from this system included 

performed interventions during the period 2012-2014. 

The collected data was initially sequestered into smaller 

data sections on the basis on the dental department in 

which the patient was admitted and the type of performed 

intervention. Each data section was statistically analyzed 

and processed by a separate team of doctors who were 

employed at the corresponding department of Dental 

Clinic. Each team had task to collect, statistically analyze 

the data from the computer system and to find positive 

correlation between the predisposing demographic 

factors of the patients with the selected course of treat-

ment determined by the dental therapist. 

First, an analytical database was established from 

which the conclusions and recommendations of the 

executed project were being drawn. In the period covered 

by analysis, data for 303,527 interventions being  perfor-

med on 53,621 patients from each dental department in 

the clinical center, were processed.

Large statistical database in which patients and ser-

vices were analyzed in terms of the demographic status 

(sex, age, place of residence, and the ground for ensurance 

coverage) was formed. The frequency of patients and 

services was also analysed separately for each dental 

department. 

This study included two dental departments and two 

types of patients, the department of prosthodontics and 

orthodontics and their patients. In both department, the 

patients and their therapists were able to choose between 

two different types of treatment approaches (fixed or 

mobile constructions and appliances accordingly). For this 

study, the predominantly analyzed demographic factor 

was the age of the patients, being then correlated to the 

treatment approaches, fixed or mobile appliances or 

constructions chosen by the doctor treating the patient.

Two groups of patients were made for the purposes of 

this research in order to compare the tendency towards 

fixed or mobile dental treatment approaches in both 

prosthodontic and orthodontic clinical cases. The first 

group of respondents was composed by the patients 

treated at the Department of Dental Prosthodontics 

(Figure 1, A, B) and the second group of respondents by 

Figure 1. Prosthodontic patients (First group of patients), 
A. Before fixed prosthodontic treatment, 

B after fixed prosthodontic treatment

A

B
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this research in order to compare the tendency towards 

fixed or mobile dental treatment approaches in both 

prosthodontic and orthodontic clinical cases. The first 

group of respondents was composed by the patients 

treated at the Department of Dental Prosthodontics 

(Figure 1, A, B) and the second group of respondents by 
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those treated at the Department of Orthodontics (Figure 

2, A, B). The frequency of the chosen dental treatment 

approach by the therapist, the use of fixed or mobile 

constructions or appliances to accomplish adequate 

treatment results, was analyzed for each group of patients 

in relation to the patients' age and the jaw on which the 

prosthetic construction was placed. 

Results

As shown in Table 1, the research from the Prostho-

dontic Department has shown that the fixed prosthodontic 

constructions were made in the group of patients ageing 

from 18-39 (77, 8%), in those ageing from 40-60 (40, 3%) 

and in those above 60 years (27, 1%) (Table 1). 

Mobile constructions were made in patients ageing 

from 18-39 (22, 2%), in those ageing 40-60 (59, 7%) and in 

those above 60 (72, 9%) (Table 1). 

As shown in Table 2, fixed prosthetic constructions 

were made in 65.9% of cases in the upper jaw and 34.1% in 

the lower jaw (Table 2).

Mobile prosthetic constructions were made in 50% of 

cases in the upper and in the lower jaw (Table 2).

The research in Orthodontic Department brought the 

results as shown in Table 3 clearly presenting that fixed 

orthodontic appliances were made on patients ageing 

below 10 years (2%), and in those above 10 (61,7%) 

(Table 3). 

Mobile appliances were made in patients ageing below 

10 (98%) and in those older than 10 (38, 3%) (Table 3).

Discussion

Majority of the patients seeking treatment at the Dental 

Clinical Center "Panteleimon" – Skopje were treated at the 

Department of Dental Prosthodontics and the Department 

of Orthodontics therefore we can consider those clinics as 

the most representative regarding their work, therapy and 

dental interventions being done.

According to statistical analysis conducted within the 

project of PHI University Dental Clinical Center "Pantelei-

mon" – Skopje, examination of patients and the interven-

tions done in the period from 2012 to 2014, it can be seen 

that out of 53,621 patients admitted in 2013, 4209 pati-

ents or 7, 9% were admitted to the Clinic for fixed prostho-

dontics and 4684 or 8, 7% for mobile dental prosthetics. 

The steady increase in the number of admitted patients 

and increase in number of interventions performed during 

each subsequent month for each subsequent year, is 

evident in the analyzed period.  It is apparent that 1,718 

patients were admitted in 2012 monthly where 7328 

interventions were performed. In 2013, on monthly basis 

2,141 patients were admitted and 9507 interventions 

were performed, while in 2014 on 2,571 patients 10291 

interventions were performed. 

Analyzes of the total flow of patients treated at the 

Dental Clinical Center "Sv. Panteleimon "- Skopje unambi-

guously point out the fact that the Orthodontics Depart-

ment of the Clinic being covered by this research for the 

overall period has the largest number of interventions i.e. 

61114 interventions or 20.1% of the total number of 

interventions carried out in this public health facility. On 

annually basis, the Clinic for Orthodontics is on the first 

place by performed services in 2012 with 22.8%, in 2014 

with 19.7%, and on the second place in 2013 with 19% of 

all interventions performed in Dental Clinical Center. 

According to the total number of patients treated, the 

Clinic of Orthodontics is on the third place compared to 

other departments with 8482 admitted patients or 15.8% 

of the total number of patients in Dental Clinical Center 

"ST. Panteleimon "Skopje

 In the study published by R. Graham et al., the primary 

focus was investigating the need for a removable partial 

denture and their results showed that the primary 

determinant for the dental treatment approach was a 

compromise between the opinion of the therapist and that 

of the patient. The patients were more influenced by their 

aesthetic appearance, the impalpable presence of the 

denture as well as location of the teeth gaps. The therapist 

was more concerned by the function of the remaining teeth 

and patient's demand. This is opposite to the findings in 

our study in which we see the age of the patient as the 

primary determinant for the dental treatment approach 

[5]. 
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showed no significant difference between patient's satis-

factions or in the assessments of quality of fixed partial 

dentures between the different age groups. But our in stu-

dy we found differences between the treatment selection 

in three age groups: 18-39, 40-60 and above 60 [6].

Glantz PO et al, found no significant difference between 

long term survival of the fixed partial denture depending 

on the age group of the patient being different to our 

findings pointing out that the removable dentures as a 

treatment were the choice in older and the fixed partial 

dentures in younger patients [7].

 Compared to study done by Mohsen K. et al we came to 

the conclusion that age groups below 18-39 prefer to 

undergo a fixed prosthodontic treatment, age groups 40-

60 years are more prefer mobile prosthodontic treatment 

and age groups above 60 have greater tendency for mobile 

prosthodontic treatment. In the study of Mohsen K, et al, 

patient satisfaction from removable dentures did not 

differ significantly between patients aged ≥50 years and 
 those aged <50 years (P > 0.01)[8].

Hiltunen K et al, discovered that in patients above 70 

years of age, fixed prosthodontic treatment modalities 

such as removable and fixed partial dentures are very rare 

and repairs are more common. In our study we discovered 

that removable prosthodontic treatment modalities are 

more common in patients above 60 and fixed prostho-

dontic treatment is more common in patients ranging from 

18 to 39 [9].

According to analysis of data we collected from the 

Clinics for Dental Prosthodontics and with regards to the 

results from performed interventions, the following could 

be discussed:

- Increased necessity for fixed-prosthetic construc-

tions appears in patients in postadolescent and 

adult age;

- Fixed prosthetic constructions are more common in 

the population between 18-39 years with 77.8% 

and 40-60 years with 40,3%, respectively, compa-

red to the mobile constructions with 22.2% and 

59.7% for the corresponding age group;

- The necessity for making fixed and mobile 

prosthetic constructions in the middle age (40-60) 

group is almost equal, because this age group 

consisted of patients that underwent both fixed 

(40.3%) and mobile (59.7%) prosthodontic 

treatment with almost  equal distribution;

- There is an increased frequency of mobile pro-

sthetic constructions in population over 60 years 

(72.9%) compared to fixed constructions present in 

the same population in smaller number (27.1%). 

Namely, the higher the age of the patients is, the 

necessity for mobile prosthetic constructions is 
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those treated at the Department of Orthodontics (Figure 

2, A, B). The frequency of the chosen dental treatment 

approach by the therapist, the use of fixed or mobile 

constructions or appliances to accomplish adequate 

treatment results, was analyzed for each group of patients 

in relation to the patients' age and the jaw on which the 

prosthetic construction was placed. 

Results

As shown in Table 1, the research from the Prostho-

dontic Department has shown that the fixed prosthodontic 

constructions were made in the group of patients ageing 

from 18-39 (77, 8%), in those ageing from 40-60 (40, 3%) 

and in those above 60 years (27, 1%) (Table 1). 

Mobile constructions were made in patients ageing 

from 18-39 (22, 2%), in those ageing 40-60 (59, 7%) and in 

those above 60 (72, 9%) (Table 1). 

As shown in Table 2, fixed prosthetic constructions 

were made in 65.9% of cases in the upper jaw and 34.1% in 

the lower jaw (Table 2).

Mobile prosthetic constructions were made in 50% of 

cases in the upper and in the lower jaw (Table 2).

The research in Orthodontic Department brought the 

results as shown in Table 3 clearly presenting that fixed 

orthodontic appliances were made on patients ageing 

below 10 years (2%), and in those above 10 (61,7%) 

(Table 3). 

Mobile appliances were made in patients ageing below 

10 (98%) and in those older than 10 (38, 3%) (Table 3).

Discussion

Majority of the patients seeking treatment at the Dental 

Clinical Center "Panteleimon" – Skopje were treated at the 

Department of Dental Prosthodontics and the Department 

of Orthodontics therefore we can consider those clinics as 

the most representative regarding their work, therapy and 

dental interventions being done.

According to statistical analysis conducted within the 

project of PHI University Dental Clinical Center "Pantelei-

mon" – Skopje, examination of patients and the interven-

tions done in the period from 2012 to 2014, it can be seen 

that out of 53,621 patients admitted in 2013, 4209 pati-

ents or 7, 9% were admitted to the Clinic for fixed prostho-

dontics and 4684 or 8, 7% for mobile dental prosthetics. 

The steady increase in the number of admitted patients 

and increase in number of interventions performed during 

each subsequent month for each subsequent year, is 

evident in the analyzed period.  It is apparent that 1,718 

patients were admitted in 2012 monthly where 7328 

interventions were performed. In 2013, on monthly basis 

2,141 patients were admitted and 9507 interventions 

were performed, while in 2014 on 2,571 patients 10291 

interventions were performed. 

Analyzes of the total flow of patients treated at the 

Dental Clinical Center "Sv. Panteleimon "- Skopje unambi-

guously point out the fact that the Orthodontics Depart-

ment of the Clinic being covered by this research for the 

overall period has the largest number of interventions i.e. 

61114 interventions or 20.1% of the total number of 

interventions carried out in this public health facility. On 

annually basis, the Clinic for Orthodontics is on the first 

place by performed services in 2012 with 22.8%, in 2014 

with 19.7%, and on the second place in 2013 with 19% of 

all interventions performed in Dental Clinical Center. 

According to the total number of patients treated, the 

Clinic of Orthodontics is on the third place compared to 

other departments with 8482 admitted patients or 15.8% 

of the total number of patients in Dental Clinical Center 

"ST. Panteleimon "Skopje

 In the study published by R. Graham et al., the primary 

focus was investigating the need for a removable partial 

denture and their results showed that the primary 

determinant for the dental treatment approach was a 

compromise between the opinion of the therapist and that 

of the patient. The patients were more influenced by their 

aesthetic appearance, the impalpable presence of the 

denture as well as location of the teeth gaps. The therapist 

was more concerned by the function of the remaining teeth 

and patient's demand. This is opposite to the findings in 

our study in which we see the age of the patient as the 

primary determinant for the dental treatment approach 
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The study done by Dubravka-Knezovic-Zlataric 

showed no significant difference between patient's satis-

factions or in the assessments of quality of fixed partial 

dentures between the different age groups. But our in stu-

dy we found differences between the treatment selection 

in three age groups: 18-39, 40-60 and above 60 [6].

Glantz PO et al, found no significant difference between 

long term survival of the fixed partial denture depending 

on the age group of the patient being different to our 

findings pointing out that the removable dentures as a 

treatment were the choice in older and the fixed partial 

dentures in younger patients [7].

 Compared to study done by Mohsen K. et al we came to 

the conclusion that age groups below 18-39 prefer to 

undergo a fixed prosthodontic treatment, age groups 40-

60 years are more prefer mobile prosthodontic treatment 

and age groups above 60 have greater tendency for mobile 

prosthodontic treatment. In the study of Mohsen K, et al, 

patient satisfaction from removable dentures did not 

differ significantly between patients aged ≥50 years and 
 those aged <50 years (P > 0.01)[8].

Hiltunen K et al, discovered that in patients above 70 

years of age, fixed prosthodontic treatment modalities 

such as removable and fixed partial dentures are very rare 

and repairs are more common. In our study we discovered 

that removable prosthodontic treatment modalities are 

more common in patients above 60 and fixed prostho-

dontic treatment is more common in patients ranging from 

18 to 39 [9].

According to analysis of data we collected from the 

Clinics for Dental Prosthodontics and with regards to the 

results from performed interventions, the following could 

be discussed:

- Increased necessity for fixed-prosthetic construc-

tions appears in patients in postadolescent and 

adult age;

- Fixed prosthetic constructions are more common in 

the population between 18-39 years with 77.8% 

and 40-60 years with 40,3%, respectively, compa-

red to the mobile constructions with 22.2% and 

59.7% for the corresponding age group;

- The necessity for making fixed and mobile 

prosthetic constructions in the middle age (40-60) 

group is almost equal, because this age group 

consisted of patients that underwent both fixed 

(40.3%) and mobile (59.7%) prosthodontic 

treatment with almost  equal distribution;

- There is an increased frequency of mobile pro-

sthetic constructions in population over 60 years 

(72.9%) compared to fixed constructions present in 

the same population in smaller number (27.1%). 

Namely, the higher the age of the patients is, the 

necessity for mobile prosthetic constructions is 
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Conclusion 

The influence of demographic factors on the therapist 

decision between fixed or mobile dental treatment 

approach in prosthodontic and orthodontic patients is 

significant and should not be underestimated. 

The conclusion of this study is shown in the statistical 

relationship between the dental treatment approach and 

patients' demographics. Namely, we conclude that the 

older patients require dental treatments with mobile 

prosthodontic constructions and fixed orthodontic 

appliances, while the younger population of patients 

require dental treatment with fixed prosthodontic 

constructions and mobile orthodontic appliances.

We would like to point out that the patient's demo-

graphics might not be the predetermining factor in all 

clinical cases, but they certainly are an important factor 

influencing the final decision regarding dental treatment 

approach. When deciding the patient's treatment plan, the 

dental medicine takes into consideration the cost - benefit 

of this treatment approach for the patients' wellbeing and 

this is very much relative and dependant on the age of the 

patient. Thus, the age of the patient as a demographic 

factor determines the final course of treatment in many 

clinical cases as it can be seen from the results of our study.
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Conclusion 

The influence of demographic factors on the therapist 

decision between fixed or mobile dental treatment 

approach in prosthodontic and orthodontic patients is 

significant and should not be underestimated. 

The conclusion of this study is shown in the statistical 

relationship between the dental treatment approach and 

patients' demographics. Namely, we conclude that the 

older patients require dental treatments with mobile 

prosthodontic constructions and fixed orthodontic 

appliances, while the younger population of patients 

require dental treatment with fixed prosthodontic 

constructions and mobile orthodontic appliances.

We would like to point out that the patient's demo-

graphics might not be the predetermining factor in all 

clinical cases, but they certainly are an important factor 

influencing the final decision regarding dental treatment 

approach. When deciding the patient's treatment plan, the 

dental medicine takes into consideration the cost - benefit 

of this treatment approach for the patients' wellbeing and 

this is very much relative and dependant on the age of the 

patient. Thus, the age of the patient as a demographic 

factor determines the final course of treatment in many 

clinical cases as it can be seen from the results of our study.
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ABSTRACT

Modern research, confirming the role of infection in pathogenesis of 

atherosclerosis, is based on proofs regarding the presence of 

microorganism inside the wall of an atherosclerosis blood vessel. Data 

show the influence of oral cavity bacteria in forming a thrombus as well as 

the presence of high values of acute phase proteins. Our research was 

conducted on patients whom were, during preoperative cardio surgical 

procedure, diagnosed with dental bacterial focus which required oral 

surgical intervention. All patients were tested for acute phase protein, C- 

reactive protein (CRP) before oral surgical intervention, two days after and 

three weeks upon cardio surgical procedure. Kruskal Wallis test indicated 

that there is no significant statistical difference when the sex, number of 

extracted teeth as well as presence of certain microorganism tested for C 

reactive protein values, were compared. Statistically, most significant 

differences were in C reactive protein values in situations between, before 

and after tooth extraction (p<0, 01), and CRP drops in certain measure after 

cardio surgery. It may be concluded that after removing teeth the CRP 

values are decreasing. 
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Introduction

Previously described as a degenerative disease, athero-

sclerosis is nowadays described in literature as a chronic 

inflammatory disease in which development participate 

humoral and cell immune reactions. Atherosclerosis is a 

progressive disease where big and medium sized muscle 

and big elastic arteries are occluded by fibro-lipid changes. 

It occurs as excessive inflammatory-proliferative answer 

to different forms of endothelium damages. In its essence, 

this is a chronic process which gradually progresses by 

maturing of body passing through more stadiums. [1] 

Atherosclerosis is a systematic dysfunction of endothe-

lium, chronic inflammatory fibro-proliferation and pro-

thrombotic focal disease of artery intima. Atherosclerosis 

is a consequence of atherogenesis, inflammation and 

thrombosis. There is no precise data regarding the 

incidence of atherosclerosis but the epidemiology data are 

related to the clinical appearances or to its most important 

consequences: coronary disease, cerebrovascular and 

periphery vascular atherothrombosis. [2, 3]

Development of fundamental sciences revealed the 

role of inflammation in occurrence of all phases of 

atherosclerosis, starting from the initiation of the process, 

over its progression to superimposed thrombosis compli-

cations. It is a reason that the blood vessels damage and 

accompanied inflammatory response to damage are 

nowadays quoted as the essential components of athero-

genesis. Numerous researches' data indicate that a 

chronic, weakly expressed inflammation is an important 

factor in atherosclerotic cardiovascular disease. [4] 

Studies confirming this may be found in different medical 

branches such as cell biology, epidemiology, clinical 

researches and experimental researches on animals. They 

unanimously speak in favor of the fact that inflammatory 

components are included in atherosclerotic lesions. Cell 

interaction in atherogenesis is similar to the one present at 

chronic and inflammatory-proliferative disease. Athero-

sclerotic lesion represents a series of highly specific cell 

and molecular responses and it could be described as 

inflammatory disease. [5] 

Still, factors initiating and supporting these inflamma-

tory processes have not been thoroughly revealed. Many 

researchers believe that oxidized and heat-shock proteins 

(HSPs) may provoke inflammatory response and contri-

bute to munching inflammation in atherosclerotic plaque. 

Certain authors quote a possibility of autoimmune damage 

of the blood vessel wall that develops as an answer to the 

presence of these proteins. Potential factor, being a subject 

of growing interest because of the possibility to induce 

both inflammatory and autoimmune answer, is infection 

as well. [6] Facts of infection's contribution in pathoge-

nesis of atherosclerosis are based on the presence of 

infective agents inside the wall of atherosclerotic blood 

vessel and on seroepidemiological researches indicating 

the connection of specific IgG antibodies and atheroscle-

rosis. [7] 

It is possible to found infective agent in atherosclerotic 

lesion as a consequence of direct infection of the blood 

vessel. Later on, pathogen microorganism persists in the 

vessel's wall in latent stage producing abortive infection. 

Infection agents may also participate in development of 

endothelium dysfunction by changing phenotype of 

endothelium cells from normal anticoagulation into pro-

coagulation stadium with deterioration of vasodilatory 

response being dependent on endothelium. [8, 9]

Although all pathophysiology mechanisms bringing to 

cardiac and cerebral complications are not fully known, 

researches indicate the role of certain bacteria in oral 

cavity (streptococcus sanguis, porphyromonas gingivalis, 

etc.) and their connection to thrombus production. It is 

proved that periapical processes and paradontopathy are 

connected to the series of systemic diseases and have 

influenced coagulation factors because they represent a 

mixed tissue infection. [10] 

Infection does not have to participate in pathogenesis 

of atherosclerosis through mechanisms of local blood 

vessel wall demanding. Infection causes whole specter of 

systemic effects, including the changes in circulation level 

of cytokine, reactants of the acute phases and responses 

mediated by immune system. Mechanisms through which 

system inflammation response may express effects to 

damaged blood vessel cell are different. Interaction of 

cardiovascular diseases and oral infections is well known 

and it is specifically related to bacteremia of oral origin as 

the source of microorganisms which may damage swings 

causing bacterial endocarditis. [9] The answer of acute 

phases is a common name for events in the organism 

during the infection but also some other conditions such 

as: tissue damage, immunology reactions and inflamma-

tory processes. Human organism contains large number of 

different proteins. It is assumed that 30 000 to 50 000 

structural genes participate in coordinating synthesis of 

those proteins. Between 3.000 and 5.000 different pro-

teins can be identified in one cell while more than 300 and 

more may be isolated from plasma. Some of them are in 

specific physiological or pathological states. Many pro-

teins are structural elements of cells or tissue organiza-

tions while the other are soluble, free in intra cell and/or 

extra cell liquids. Majority of plasma proteins are syn-

thetized in liver with the exception of immunoglobulins 

and protein hormones. Numerous extra vascular liquids 

contain certain quantities of plasma proteins. Type and 

relation of certain proteins in extra vascular liquids is 

determined by molecule masse and by specific nature of 

their transport mechanism. It is important to point out that 
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different diseases contribute to characteristic exchange of 

the quantity and relations of certain proteins. The most 

examined proteins in clinical practice are blood plasma 

proteins, or in other words, serum. Plasma proteins are 

complex mixture of not only simple proteins but also the 

complex ones such as glycoproteins and lipoproteins. In 

plasma, they express a series of common functions, al-

though almost each and every of present protein has 

certain number of specific functions. 

One of important function of serum protein is the 

maintenance of osmotic balance between blood and inter-

stitial liquid. Plasma proteins are responsible for about 25 

mmHg of total osmotic plasma pressure. Drop in serum 

protein concentration leads to disturbance of balance 

between osmotic and hydrostatic pressure and edema 

appearance. Proteins, then, participate in regulating 

electro-chemical blood reactions. As amphoteric com-

pounds, they may react with acid and base equivalents. 

[11] In circulation, proteins transport a series of sub-

stances which are by their nature insoluble in water. 

Proteins of acute phases are structural and functional 

diverse group of proteins being synthetized in liver and 

their level extremely increases inside first hours and days 

of infection or any other condition associated with tissue 

damaging. Existence of the acute phase proteins and their 

activity in human plasma was found in 1894 by Fermi and 

Pernossi. [12] They include a series of proteins: C-reactive 

protein (CRP), G-2 globulin, fibronectin, haptoglobin, ceru-

loplasmin. Proteins of acute phase are indirect markers of 

monocytes' biological activity because their synthesis and 

serum concentration are changed as the response to pro-

duction of pro-inflammatory cytokine. C-reactive protein 

is the most important positive protein of acute phase and 

non-specific marker of systemic inflammation on low 

level. CRP is a member of pentraxin family of proteins 

composed from five identical non-covalently bound sub-

units of molecularly mass from 25 kDa. It has molecular 

mass of 110 kDa and its concentration is determined by 

biochemical tests in serum and plasma. [13] To evaluate 

concentration of C-reactive protein, different methods are 

used: ELISA, quick immune diffusion and visual aggluti-

nation but mostly immune-turbidimetria is applied. 

CRP is mostly used as the indicator of the acute infla-

mmatory reaction. It is important for both evaluation of 

illnesses and effectiveness of treatment. Indications for 

measuring concentration of CRP are: search for inflamma-

tory processes especially in primary care; confirmation of 

the presence of acute organic disease or chronic con-

ditions; diagnosis and follow up of the infection when 

microbiology testing is slow or impossible. Increased CRP 

values appears in blood after 6-9 hours from the infection's 

beginning and the highest values at 1-3 days later. CRP 

values at inflammation grow faster than sedimentation 

and leucocyte number in blood and in safer way differ 

was set. In cooperation with competent cardiologist, 

existing therapy was included or corrected followed by the 

first test of C-reactive protein values. 

According to the protocol from the Institute for clinical 

bio-chemistry of the Clinical Center University in Sarajevo 

the values of C- reactive protein were determined by 

applying latex method. After 24 hours, the planned tooth 

extraction was performed and two days after the 

procedure of determining the values of quoted parameter 

was repeated. The same procedure of determining the 

values of this protein of acute phase was performed on the 

twenty first day after cardio surgical intervention. The 

very oral surgical procedure included a tooth extraction in 

local anesthesia. Prior to tooth extraction, the patients 

rinsed oral cavity with 0, 05 % solution of chlorine hexi-

dine digluconata. At each extracted tooth, by fissure drill, 

we resected root top and with sterile stick took smear for 

microbiological examination. Smears for aerobe were 

placed in enriched liquid tioglicolat base and for anaerobe 

we applied the same procedure adding to the tioglicolat 

base a paraffin oil layer. Such seeded bases in 15 minutes 

time were transported to Microbiology ward of the 

General Hospital Sarajevo where they performed the 

processing of biologic material. Bases were kept in 

laboratory within thermostat at 37 degrees C through 24 

hours. After that, the bases for aerobe were seeded on 

blood agar and then to Mc Conkey agar. All preparations 

were colored by Gram. Gram negative bacteria were pro-

ved by biochemical seeding on shortened biochemical 

series composed from doubled Kligller sugar, urea agra, 

peptone water, methyl red, Simson citrate, one percentage 

saccharose and one percentage manit. On the basis of 

biochemical activity and presence of certain enzyme, 

identification of Gram negative bacteria was performed. 

Parallel, antbiogram disc was done on Muller-Hinton 

bases. Gram positive bacteria were identified by micro-

scope preparations colored by Gram from colonies gro-

wing on blood agar. The following tests were performed: 

bacitracin test, optohin test and if necessary the growth on 

esculine bases. For Gram positive bacteria, antibiogram 

was done on blood agar also by disc method. For the sake of 

quantification of bacteria and additional bacteriological 

control with blood agar which was incubated in Gass Pak 

anaerobe system along with additional Gas generating box 

“H2+CO2”. Certain forms of bacteria were identified on 

preparation and for the others the incubation in Gas pack 

chamber was extended to 5 days. After that, the chamber 

was opened and the growth of colonies or their morpho-

logical characteristics was followed. Preparation by Gram 

was made again from them being compared with previous 

preparations. On the basis of morphology, length of incu-

bation and coloring by Gram, certain types of anaerobe 

bacteria were identified. Along with seeding on anaerobe 

bacteria in Gas pack chamber, the seeding on blood agar 

virus from bacterial infection because at bacterial infec-

tion the growth is significantly more expressed. In the case 

of virus infections with increased sedimentation and 

increased number of leucocyte, CRP remains at lower 

values from those expected for bacterial infection. During 

successful therapy with antibiotics, values of CRP in blood 

drop faster than the level of sedimentation thus it is 

possible to void unnecessary consumption of ineffective 

drugs. Factors which importantly change the CRP values in 

serum may be biologic (high age, high elevation, increased 

physical efforts, pregnancy, smoking) and analytic 

(lipemia, rheumatism factors). [14] Important growth of 

the C-reactive protein concentration in plasma, although 

nonspecific, happens during the myocardium infarct, 

stress, trauma, inflammatory processes and neoplastic 

proliferation. Values may grow even 2000 times in relation 

to normal level. Determination of the C-reactive protein 

concentration is of the clinical importance to screening 

organic diseases, evaluation of the activities of certain 

inflammatory diseases, detection of inter-current infec-

tions. CRP values are especially important for differen-

tiation of bacterial from virus infection. In early 1980ies, 

researches started to find out whether the basal level of C-

reactive protein under 10 mg/l at currently healthy 

individuals may be used as a prognosis factor. Only in 

1990ies methods for accurate measuring of very low levels 

of CRP characteristic for healthy individuals were deve-

loped. Researchers searched for correlation between a 

series of inflammatory markers and the occurrence of 

heart diseases. CRP levels have not been only faithful 

indicator for the disease appearance but CRP proved to be 

significantly better marker than all others. Almost all 

inflammatory molecules including interleukin-6, cell ad-

hesion molecules, factors of tissue necrosis, were increa-

sed at patients suffering from heart diseases but neither of 

those molecules was not biologically stable such as CRP 

nor has such a wide range of concentration. Even among 

healthy individuals, CRP levels have wide spectrum of 

values ranging from 0.01 mg/l to 10 mg/l providing the 

evaluation of low, middle and high predisposition for 

illness. [15,16]

Aim of this paper is to evaluate the influence of the oral 

surgical procedures on values of acute phase protein 

(CRP). 

Material and methods 

During our research, we processed 100 patients who 

have had need for oral surgery procedures with indication 

for cardio vascular procedure afterwards. Based upon 

clinical examination and radiographic recordings 

evaluation, diagnosis for potential dentogenic focal points 

was performed being incubated in aerobe conditions 

caused by eventual presence of facultative anaerobe-

aerobe bacteria. After completion of oral-surgical pro-

cedure with following microbiological processing, 

patients were directed to further treatment into Clinic for 

heart of the Clinical Center of University in Sarajevo where 

within regular protocol for cardio surgery the values of 

same parameters have been determined. The values of 

quoted parameters were measured again three weeks 

after performed cardio surgery.

Results

Results of research obtained by Kruskal Wallis Test 

represented in Table 1 indicate that quantity of reactants 

at men and women in different experimental situations is 

not statistically significant because neither parameter p is 

not lower than 0.05 being the same as when we tested the 

influence of the number of extracted teeth and the pre-

sence of certain type of bacteria (Table 2, Table 3).

INFLUENCE OF THE ORAL SURGICAL INTERVENTION TO THE ACUTE PHASE PROTEIN (CRP) VALUES IN CARDIOSURGICAL PATIENTS Šečić S, Zukić S, Ahmić A, Zukanović A

Kruskal 
Wallis 
Test

Kruskal 
Wallis 
Test

Kruskal 
Wallis 
Test

CRP-after 
cardio 

surgery

CRP-after 
cardio 

surgery

CRP-after 
cardio 

surgery

CRP-after
tooth

extraction

CRP-after
tooth

extraction

CRP-after
tooth

extraction

CRP-prior
to tooth

extraction

CRP-prior
to tooth

extraction

CRP-prior
to tooth

extraction

Chi-Square

df

Asymp.Sig.(p)

Chi-Square

df

Asymp.Sig.(p)

Chi-Square

df

Asymp.Sig.(p)

0,326

1

0,568

0,163

1

0,686

4,640

3

0,200

1,645

1

0,200

0,254

1

0,614

4,432

3

0,218

0,248

1

0,619

1,606

1

0,205

2,003

3

0,572

Table 1. Testing the CRP presence in different 
experimental situations regarding the sex

Table 2. Testing the CRP presence in different experimental
 situation regarding the number of extracted teeth

Table 3. Testing the CRP presence in different experimental 
situations regarding bacteria presence
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existing therapy was included or corrected followed by the 

first test of C-reactive protein values. 

According to the protocol from the Institute for clinical 

bio-chemistry of the Clinical Center University in Sarajevo 

the values of C- reactive protein were determined by 

applying latex method. After 24 hours, the planned tooth 

extraction was performed and two days after the 

procedure of determining the values of quoted parameter 

was repeated. The same procedure of determining the 

values of this protein of acute phase was performed on the 

twenty first day after cardio surgical intervention. The 

very oral surgical procedure included a tooth extraction in 

local anesthesia. Prior to tooth extraction, the patients 

rinsed oral cavity with 0, 05 % solution of chlorine hexi-

dine digluconata. At each extracted tooth, by fissure drill, 

we resected root top and with sterile stick took smear for 

microbiological examination. Smears for aerobe were 

placed in enriched liquid tioglicolat base and for anaerobe 

we applied the same procedure adding to the tioglicolat 

base a paraffin oil layer. Such seeded bases in 15 minutes 

time were transported to Microbiology ward of the 

General Hospital Sarajevo where they performed the 

processing of biologic material. Bases were kept in 

laboratory within thermostat at 37 degrees C through 24 

hours. After that, the bases for aerobe were seeded on 

blood agar and then to Mc Conkey agar. All preparations 

were colored by Gram. Gram negative bacteria were pro-

ved by biochemical seeding on shortened biochemical 

series composed from doubled Kligller sugar, urea agra, 

peptone water, methyl red, Simson citrate, one percentage 

saccharose and one percentage manit. On the basis of 

biochemical activity and presence of certain enzyme, 

identification of Gram negative bacteria was performed. 

Parallel, antbiogram disc was done on Muller-Hinton 

bases. Gram positive bacteria were identified by micro-

scope preparations colored by Gram from colonies gro-

wing on blood agar. The following tests were performed: 

bacitracin test, optohin test and if necessary the growth on 

esculine bases. For Gram positive bacteria, antibiogram 

was done on blood agar also by disc method. For the sake of 

quantification of bacteria and additional bacteriological 

control with blood agar which was incubated in Gass Pak 

anaerobe system along with additional Gas generating box 

“H2+CO2”. Certain forms of bacteria were identified on 

preparation and for the others the incubation in Gas pack 

chamber was extended to 5 days. After that, the chamber 

was opened and the growth of colonies or their morpho-

logical characteristics was followed. Preparation by Gram 

was made again from them being compared with previous 

preparations. On the basis of morphology, length of incu-

bation and coloring by Gram, certain types of anaerobe 

bacteria were identified. Along with seeding on anaerobe 

bacteria in Gas pack chamber, the seeding on blood agar 

virus from bacterial infection because at bacterial infec-

tion the growth is significantly more expressed. In the case 

of virus infections with increased sedimentation and 

increased number of leucocyte, CRP remains at lower 

values from those expected for bacterial infection. During 

successful therapy with antibiotics, values of CRP in blood 

drop faster than the level of sedimentation thus it is 

possible to void unnecessary consumption of ineffective 

drugs. Factors which importantly change the CRP values in 

serum may be biologic (high age, high elevation, increased 

physical efforts, pregnancy, smoking) and analytic 

(lipemia, rheumatism factors). [14] Important growth of 

the C-reactive protein concentration in plasma, although 

nonspecific, happens during the myocardium infarct, 

stress, trauma, inflammatory processes and neoplastic 

proliferation. Values may grow even 2000 times in relation 

to normal level. Determination of the C-reactive protein 

concentration is of the clinical importance to screening 

organic diseases, evaluation of the activities of certain 

inflammatory diseases, detection of inter-current infec-

tions. CRP values are especially important for differen-

tiation of bacterial from virus infection. In early 1980ies, 

researches started to find out whether the basal level of C-

reactive protein under 10 mg/l at currently healthy 

individuals may be used as a prognosis factor. Only in 

1990ies methods for accurate measuring of very low levels 

of CRP characteristic for healthy individuals were deve-

loped. Researchers searched for correlation between a 

series of inflammatory markers and the occurrence of 

heart diseases. CRP levels have not been only faithful 

indicator for the disease appearance but CRP proved to be 

significantly better marker than all others. Almost all 

inflammatory molecules including interleukin-6, cell ad-

hesion molecules, factors of tissue necrosis, were increa-

sed at patients suffering from heart diseases but neither of 

those molecules was not biologically stable such as CRP 

nor has such a wide range of concentration. Even among 

healthy individuals, CRP levels have wide spectrum of 

values ranging from 0.01 mg/l to 10 mg/l providing the 

evaluation of low, middle and high predisposition for 

illness. [15,16]

Aim of this paper is to evaluate the influence of the oral 

surgical procedures on values of acute phase protein 

(CRP). 

Material and methods 

During our research, we processed 100 patients who 

have had need for oral surgery procedures with indication 

for cardio vascular procedure afterwards. Based upon 

clinical examination and radiographic recordings 

evaluation, diagnosis for potential dentogenic focal points 

was performed being incubated in aerobe conditions 

caused by eventual presence of facultative anaerobe-

aerobe bacteria. After completion of oral-surgical pro-

cedure with following microbiological processing, 

patients were directed to further treatment into Clinic for 

heart of the Clinical Center of University in Sarajevo where 

within regular protocol for cardio surgery the values of 

same parameters have been determined. The values of 

quoted parameters were measured again three weeks 

after performed cardio surgery.

Results

Results of research obtained by Kruskal Wallis Test 

represented in Table 1 indicate that quantity of reactants 

at men and women in different experimental situations is 

not statistically significant because neither parameter p is 

not lower than 0.05 being the same as when we tested the 

influence of the number of extracted teeth and the pre-

sence of certain type of bacteria (Table 2, Table 3).
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Kruskal 
Wallis 
Test

Kruskal 
Wallis 
Test

Kruskal 
Wallis 
Test

CRP-after 
cardio 

surgery

CRP-after 
cardio 

surgery

CRP-after 
cardio 

surgery

CRP-after
tooth

extraction

CRP-after
tooth

extraction

CRP-after
tooth

extraction

CRP-prior
to tooth

extraction

CRP-prior
to tooth

extraction

CRP-prior
to tooth

extraction

Chi-Square

df

Asymp.Sig.(p)

Chi-Square

df

Asymp.Sig.(p)

Chi-Square

df

Asymp.Sig.(p)

0,326

1

0,568

0,163

1

0,686

4,640

3

0,200

1,645

1

0,200

0,254

1

0,614

4,432

3

0,218

0,248

1

0,619

1,606

1

0,205

2,003

3

0,572

Table 1. Testing the CRP presence in different 
experimental situations regarding the sex

Table 2. Testing the CRP presence in different experimental
 situation regarding the number of extracted teeth

Table 3. Testing the CRP presence in different experimental 
situations regarding bacteria presence
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Results of Friedman test showed that statistical diffe-

rences between experimental situations for the CRP quan-

tity indicates that arithmetic mean of CRP is significantly 

decreased after the tooth extraction and also after the 

cardio surgery where p is lower than 0,001. (Table 4)

 Analyzing post hoc test in Table 5, all possible para-

meters of three experimental situations were placed into 

relation and it may be concluded that after removing teeth 

the presence of CRP drops in certain measure and it is 

especially the case after cardio surgery. 

Discussion

Having in mind the fact that the number of cardio 

vascular diseases are increasing, the scientists find out 

epidemiological and experimental proves which on daily 

basis confirm extremely important role of inflammation in 

development of all phases of atherosclerosis, starting from 

initial processes, over progression to later thrombolytic 

complications. [17] Many pathophysiological mechanisms 

may explain the association between immunity, infection, 

inflammation and atherosclerosis with all its complica-

tions. It is probably about complex and multi-factorial 

mechanisms which differ from patient to patient deman-

ding synergy with classic risk factors in order to bring to 

acute coronary syndromes having cardio surgery as justi-

fied consequence. [18,19] Numerous researches indispu-

tably confirm the existence of mutual influences between 

periodontal and certain systematic diseases. Contem-

increased values are present also in periodontal disease. 

This research confirmed that CRP is tripled increased in 

patients with cardio vascular and periodontal diseases. 

[25]

Conclusion

Values of evaluated parameter (C-reactive protein) 

through experimental situations did not show significant 

statistical differences regarding the gander of respon-

dents. Test of the independent samples showed no statis-

tically important difference in testing the value of the CRP 

in relation to the presence of certain types of microorga-

nisms. Statistically, the most important difference of the 

value of C – reactive protein is found before and after oral 

surgical intervention and after cardio vascular interven-

tion (p=0, 01) thus the results of our researches showed 

the feasibility of our set goals.
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N
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Results of Friedman test showed that statistical diffe-

rences between experimental situations for the CRP quan-

tity indicates that arithmetic mean of CRP is significantly 

decreased after the tooth extraction and also after the 

cardio surgery where p is lower than 0,001. (Table 4)

 Analyzing post hoc test in Table 5, all possible para-

meters of three experimental situations were placed into 

relation and it may be concluded that after removing teeth 

the presence of CRP drops in certain measure and it is 

especially the case after cardio surgery. 

Discussion

Having in mind the fact that the number of cardio 

vascular diseases are increasing, the scientists find out 

epidemiological and experimental proves which on daily 

basis confirm extremely important role of inflammation in 

development of all phases of atherosclerosis, starting from 

initial processes, over progression to later thrombolytic 

complications. [17] Many pathophysiological mechanisms 

may explain the association between immunity, infection, 

inflammation and atherosclerosis with all its complica-

tions. It is probably about complex and multi-factorial 

mechanisms which differ from patient to patient deman-

ding synergy with classic risk factors in order to bring to 

acute coronary syndromes having cardio surgery as justi-

fied consequence. [18,19] Numerous researches indispu-

tably confirm the existence of mutual influences between 

periodontal and certain systematic diseases. Contem-

increased values are present also in periodontal disease. 

This research confirmed that CRP is tripled increased in 

patients with cardio vascular and periodontal diseases. 

[25]

Conclusion

Values of evaluated parameter (C-reactive protein) 

through experimental situations did not show significant 

statistical differences regarding the gander of respon-

dents. Test of the independent samples showed no statis-

tically important difference in testing the value of the CRP 

in relation to the presence of certain types of microorga-

nisms. Statistically, the most important difference of the 

value of C – reactive protein is found before and after oral 

surgical intervention and after cardio vascular interven-

tion (p=0, 01) thus the results of our researches showed 

the feasibility of our set goals.
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ABSTRACT

Homeostasis in the oral medium represents the balance between 

demineralization and remineralization processes. 

The positive results from the conducted studies evaluating the 

influence of the sucrose substance (xylitol) on the bacterial colonization 

of Streptococcus mutans on dental plaque, motivated us to check its 

influence on the natural remineralization process. 

The study was conducted in vitro, on healthy teeth, with daily 

submergence in fresh saliva enriched with 10% xylitol solution over two 

weeks period. The enamel was pulverized to dust and further analyzed 

with Fourier Transform Infrared Spectroscopy (FTIR).

Analysis demonstrated no significant difference in the molecular 

structure of the crystal bond after the treatment of hydroxyapatite with 

xylitol. Thus, it cannot directly affect the natural remineralization 

process.

Xylitol has an indirect positive effect on the natural remineralization 

by "conditioning" of the oral medium. The quality of remineralization 

improves due to its non-fermentable and non-acidic characteristics, 

accompanied with drastic reduction in S. mutans colonization being the 

crucial factor for initiation of dental caries.
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Introduction

The perfection of human body is evident as the 

presence and functioning of the complex compensatory 

mechanisms sustain the natural balance. These 

mechanisms are inherited protecting the overall health. 

From a perspective of dental medicine, the maintenance of 

dental health depends on the equilibrium between the 

processes of demineralization and remineralization of 

dentition.

According to The World Health Organization (WHO) 

recommendations, the evaluation of the DMFT – index in 

The Republic of Macedonia was made by calibrated teams 

at 12 years old children. The value of the index in 2008 was 

6, 88 representing a high value indicating that the natural 

process of remineralization is often insufficient and inade-

quate.[1] Demineralization process rapidly accelerates 

and overcomes the remineralization because of the bad 

oral-hygienic habits. This includes inadequate and 

insufficient oral hygiene and uncontrolled intake of easily 

fermentable carbohydrates in daily diet. These habits 

create unfavorable conditions in the oral medium thus 

helping the process of demineralization to become more 

frequent not allowing remineralization to overcome. The 

result is high dental caries score in young patients 

(children to adolescents). [2]

Dental scientific research, especially the one that deals 

with prevention, usually strives to find means and ways to 

prevent the caries causal chain and to improve the natural 

remineralization process. In the last few years, several 

studies researched the xylitol as a sucrose substitute. They 

showed a significant influence of xylitol on the 

colonization of S. mutans in dental plaque. It considerably 

decreased he colonization and the risk of caries process 

initiation. 

Xylitol, is a 5-carbonate sucrose alcohol and belongs to 

sweetener category. It is obtained from cellulose-xylan 

cellulose through different ways. The fact that xylitol is a 

product of human carbohydrate metabolism, as a normal 

intermediary, is interesting to be mentioned. In the human 

body, on a daily basis, 5-15 grams of xylitol are formed, and 

this process takes place in the liver cells. The chemical 

properties of xylitol allow its use in diet without any 

significant changes in taste, apart from so-called cooling 

effect, which is a result of negative heat effect in dissolution 

reaction. This cooling effect is the initiating factor for 

increased salivary secretion, a process which has multiple 

benefits in the oral medium: improved self-cleaning of the 

dental tissues and increased puffer capacity at a salivary 

level. Furthermore, xylitol is a hypo-acidic and non-

fermentable sucrose substitute by the microorganisms 

from the S. mutans species. They barely or never 

metabolize xylitol, omitting the acid production effect and 

positions presented in the crystal structure were 

accompanied by an increased presence of acid calcium 

phosphate (CHPO42H2O). Subtle changes in the phospha-
-1te region of 1 200 - 900 cm  could be traced to the second 

derivative of the spectrum in the healthy and carious tooth. 

In the healthy enamel, peaks of absorption at 985, 
-11030, 1975, 1096, 1116, 1145 cm  were observed. The 

obtained absorption peaks at the waves number 1025, 
-11036, 110 cm  in carious teeth speaks for the presence 

and/or increased amount of acid calcium phosphate. The 
-1absorption peaks of 520-530 and 540-550 cm  are 

characteristic for acid phosphate. The study included 70 

teeth, from which 20 healthy teeth, 30 teeth with caries 

and 20 teeth treated with xylitol. 

The analysis of the specimens was conducted using 
2FTIR (Fourier Transform Infrared Spectroscopy).  Speed 

and sensitivity of this method make it ideal for micro-

analysis. According to literature data, FTIR uses interfero-

metry to record information about material placed in the 

IR beam. The Fourier Transform results in spectra that 

analysts can use to identify or quantify the material. 

Analysis of the vibration spectrum can help to perceive the 

molecular structure of the mineral phases of the calcified 

tissue. Moreover, it allows demineralization and 

remineralization processes to be followed.

Results 

The natural dental tissue remineralization process is 

very important for maintenance of the oral medium 

equilibrium. The possibility for reverting the lost minerals 

from the hydroxyapatite crystal bond during deminera-

lization is responsible for achieving restitutio ad integrum. 

Our analysis showed that there are no significant changes 

in the mineral phases of the apatite structure. Therefore, 

xylitol has no significant direct influence on the natural 

remineralization process.

The carbonate ion is known to occupy two different 

positions in the hydroxylapatite structure of the enamel: 

position A (hydroxyl position) and position B (phosphate 

position). The hydroxyl position is more prevalent in 

enamel development. There is a proportionate dependen-

ce between the quantity and the position of the carbonates 

from one side and the solubility of the enamel from the 

other side. It is logical to assume that there is dependence 

between the quantity and the position of the carbonates 

and the progression of caries. 

During demineralization and remineralization pro-

cesses, the quantitative change and redistribution of the 

carbonates in the hydroxyl-apatite occur. The composi-

tions of carbonates in healthy teeth and in the teeth 

subjected to xylitol action in biological saliva did not differ 

the creation of acido-genic episodes inside the dental 

plaque. Thus, a decrease in plaque pH values does not 

happen, and pH does not reach critical values which may 

allow initiation of demineralization process. With a drastic 

decrease in S. mutans colonization, restructuring of the 

bacterial flora in the plaque happens and commensal 

bacterial species become prevalent. Xylitol is low in calo-

ries and is suitable for use by individuals with diabetes.

The maintenance of the oral health can be observed 

from different aspects, and the aim of this study was to 

determine the oral health status through the xylitol 

influence on the natural remineralization process.

Materials and method

We evaluated the reparative action of xylitol on the 

tooth enamel, or its probably positive effect on the 

remineralization processes. The study was performed in 

vitro, and healthy teeth with indication for extraction 

caused by impaction were analyzed. Over a two weeks 

period, the teeth were submerged in fresh saliva enriched 

with a 10% xylitol solution on a daily basis. After this 

period, the teeth were pulverized to dust. 

The analysis was performed with Fourier Transform 

Infrared Spectroscopy (FTIR). The preparation of the 

enamel from the extracted teeth for FTIR was performed 

after the removal of the dentin and the pulp. The collected 

specimens were further processed and sifted through a 

150 mM sieve and dried at lyophilization (Labconco, 

FreeZone 2.5 L Feeze Dry System, USA) at a temperature of 
0-40 C and a pressure of 2 mbar to a constant mass. The 

values were compared with the hydroxylapatite (type A 

and type B).

A change in the redistribution of carbonates in the 

crystal structure of the apatite in caries samples (white 

spots lesions) could be expected as a consequence of 

demineralization. This kind of picture can be obtained 

from the FTIR spectroscopy of the enamel in healthy teeth 

and carious teeth (Table 1). The changes in the carbonate 

significantly. The mean values in healthy teeth were 0, 26 ± 

0, 02 for carbonate type A, and 1,95 ± 0,01 for carbonate 

type B, while after xylitol application 0,24 ± 0,03 for type A 

and 1,93 ± 0,01 for type B (Table 2).

A change in redistribution of carbonates in the crystal 

structure of the apatite in caries samples (white spots 

lesions) could be expected as a consequence of demi-

neralization. Redistribution can be observed by FTIR 

spectroscopy of the enamel in healthy and carious teeth. 

The changes in the carbonate positions present in the 

crystal structure were accompanied by an increased 

presence of acid calcium phosphate (CHPO 2H O). Subtle 4 2

-1changes in the phosphate region of 1200-900 cm  could be 

traced in the second derivative of the spectrum in both 

healthy and carious tooth. 

In healthy enamel, peaks of absorption were observed 
-1at 985, 1030, 1975, 1096, 1116, 1145 cm . The obtained 

absorption peaks at the waves number 1025, 1036, 1100 
-1cm  in carious teeth speaks for the presence and/or 

increased amount of acid calcium phosphate.
-1The absorption peaks by 520, 530, и 540 и 550 cm  are 

specific for acid phosphate and FTIR peaks for healthy 

teeth are shown in Fig. 1.

Healthy teeth treatment in biological saliva with xylitol 

did not show significant changes compared to the primary 

situation. The changes of the carbonate composition of the 

teeth enamel did not show significant changes of tested 

parameters compared to healthy teeth too.

Table 1. Ascension of carbonate absorption peaks

Figure 1. FTIR specters of healthy and xylitol treating teeth.

Table 2. Contain of carbonate in dental enamel

Asymmetric stretching

Asymmetric scroll 

Asymmetric tension 

Asymmetric bending 

0,26 ± 0,02

1,95 ± 0,01

0,21 ± 0,01

1,71 ± 0,01

0,24 ± 0,03

1,93 ± 0,01

A

B

A

B

1545
1450

880

1465
1412

872

Carbonate 
type

Carbonate 
type

Frequency
-1(cm )

Xylitol treating 
teeth (20)
Mean ± SD

Vibration
 type

Healthy 
teeth (20) 
Mean ± SD

Carious 
teeth (30)
Mean ± SD
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Discussion

The results from the studies conducted by Soderling [3] 
 and Makinen [4] are important to be pointed out. They 

advocate the opinion that the xylitol plays a role of a 

mediator in maintaining the natural balance in the oral 

medium with its non-acidic and non-fermentable charac-

teristics as one of the most favorable arguments. These 

findings are completely in accordance with ours. 

According to Bar [5], the anti-caries effect of xylitol can be 

attributed to the mechanism of its action, where the xylitol 

interferes with the enamel demineralization. It enables 

remineralization growth, resulting in formation of a 

calcium complex. It is hypothesized that this complex leads 

to a decrease in the transport of dissolved apatite out of the 

demineralized side as a barrier, with this favoring remine-

ralization. Xylitol, consumed through chewing gums, can 

lead to increased remineralization because of its effect on 

mastication and increased salivary flow. Salivary flow 

increases because of the simulative cooling effect of xylitol. 

[6,7]

In this context, it is very important to mention the 

finding of Moss [8] in his critical review of the xylitol effect 

to remineralization. He estimates that salivary stimula-

tion, combined with its concomitant effect on the buffer 

capacity, pH values and the concentration of Ca and 

phosphates, improves the remineralization effects on the 

initial caries lesions (caries incipient). Xylitol molecules 

can form complexes with Ca because of the hydrophilic 
2+system presence into the molecule. Ca  is primarily 

accepted by the saliva, suggesting that xylitol can stabilize 

the CaP dissolution in saliva.

The recent findings of Shen [9] from their study 

conducted in vitro, showed that polyols in a physiological 

concentration did not improve the remineralization of the 

enamel surface lesion by facilitating of the Ca intake in the 

lesion.

The positive results from the previous studies related 

to the bacteriological response, i.e. S. mutans plaque 

colonization with a drastic decline in habitual xylitol use, 
 favor the caries protective effect of this polyol. [8, 10, 11]

This is true particularly because of the fact that the oral 

medium secures quality natural remineralization, espe-

cially because it is necessary to secure its "conditioning" 

with commensal, non-cariogenic bacterial flora, an 

increased salivary flow and normal pH values both at 

salivary and plaque levels. The xylitol allows these aspects 

to be secured at maximum. We cannot ignore the efficient 

oral hygiene and controlled intake of carbohydrates - 

segments which are individually dependent.

In the context of our standpoint, which is conclusive 

and clear, an effective natural remineralization of the 

dental tissue may occur only in optimal conditions in the 

direct dependence and controlled through the processes 

occurring inside the enamel areas where the dissolution 

begins. The transport of acids and products of dissolution 

through the enamel is also of a great importance.

The incorporation of carbonates in the enamel-mineral 

stream makes it susceptible to acidic solution. The loss of 

carbonate from the apatite in the carious enamel repre-

sents the most significant change in the chemical compo-

sition. However, this loss and its relation to the crystalline 

structure of the apatite have not been fully clarified. Thus, 

the unchanged structure of the crystalline apatite aperture 

is not a proof for chemical changes absence.

Studies have shown that a large number of ions can be 

removed from the hydroxylapatite crystal without altering 

its structural integrity. Such an enamel is able to transmit 

the sense of warm, cold, pain and pressure more easily 

than normal.

Due to the complexity of the problem and the attempts 

to obtain a precise image of all changes occuring during the 

dissolution of the enamel in the caries development, it is 

useful to use a number of methods, both qualitative and 

quantitative. Also, the possibility of structural characteri-

zation of the examined material (diffraction with X rays, IR 

spectroscopy, Atomic force microscopy etc.) should be 

taken into consideration.

Conclusion

From the results of the study it can be concluded that 

xylitol indirectly and positively influences the natural 

remineralization process by conditioning the oral medium 

with a non-pathogenic macrobiotic flora, increasing 

salivary secretion and maintaining the normal pH values at 

plaque and salivary levels. The habitual use of xylitol in 

different forms may significantly contribute to effective 

caries prevention.

Caries protective effects of xylitol and the subtle 

mechanisms of its action should be subject to further 

research.
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Discussion

The results from the studies conducted by Soderling [3] 
 and Makinen [4] are important to be pointed out. They 

advocate the opinion that the xylitol plays a role of a 

mediator in maintaining the natural balance in the oral 

medium with its non-acidic and non-fermentable charac-

teristics as one of the most favorable arguments. These 

findings are completely in accordance with ours. 

According to Bar [5], the anti-caries effect of xylitol can be 

attributed to the mechanism of its action, where the xylitol 

interferes with the enamel demineralization. It enables 

remineralization growth, resulting in formation of a 

calcium complex. It is hypothesized that this complex leads 

to a decrease in the transport of dissolved apatite out of the 

demineralized side as a barrier, with this favoring remine-

ralization. Xylitol, consumed through chewing gums, can 

lead to increased remineralization because of its effect on 

mastication and increased salivary flow. Salivary flow 

increases because of the simulative cooling effect of xylitol. 

[6,7]

In this context, it is very important to mention the 

finding of Moss [8] in his critical review of the xylitol effect 

to remineralization. He estimates that salivary stimula-

tion, combined with its concomitant effect on the buffer 

capacity, pH values and the concentration of Ca and 

phosphates, improves the remineralization effects on the 

initial caries lesions (caries incipient). Xylitol molecules 

can form complexes with Ca because of the hydrophilic 
2+system presence into the molecule. Ca  is primarily 

accepted by the saliva, suggesting that xylitol can stabilize 

the CaP dissolution in saliva.

The recent findings of Shen [9] from their study 

conducted in vitro, showed that polyols in a physiological 

concentration did not improve the remineralization of the 

enamel surface lesion by facilitating of the Ca intake in the 

lesion.

The positive results from the previous studies related 

to the bacteriological response, i.e. S. mutans plaque 

colonization with a drastic decline in habitual xylitol use, 
 favor the caries protective effect of this polyol. [8, 10, 11]

This is true particularly because of the fact that the oral 

medium secures quality natural remineralization, espe-

cially because it is necessary to secure its "conditioning" 

with commensal, non-cariogenic bacterial flora, an 

increased salivary flow and normal pH values both at 

salivary and plaque levels. The xylitol allows these aspects 

to be secured at maximum. We cannot ignore the efficient 

oral hygiene and controlled intake of carbohydrates - 

segments which are individually dependent.

In the context of our standpoint, which is conclusive 

and clear, an effective natural remineralization of the 

dental tissue may occur only in optimal conditions in the 

direct dependence and controlled through the processes 

occurring inside the enamel areas where the dissolution 

begins. The transport of acids and products of dissolution 

through the enamel is also of a great importance.

The incorporation of carbonates in the enamel-mineral 

stream makes it susceptible to acidic solution. The loss of 

carbonate from the apatite in the carious enamel repre-

sents the most significant change in the chemical compo-

sition. However, this loss and its relation to the crystalline 

structure of the apatite have not been fully clarified. Thus, 

the unchanged structure of the crystalline apatite aperture 

is not a proof for chemical changes absence.

Studies have shown that a large number of ions can be 

removed from the hydroxylapatite crystal without altering 

its structural integrity. Such an enamel is able to transmit 

the sense of warm, cold, pain and pressure more easily 

than normal.

Due to the complexity of the problem and the attempts 

to obtain a precise image of all changes occuring during the 

dissolution of the enamel in the caries development, it is 

useful to use a number of methods, both qualitative and 

quantitative. Also, the possibility of structural characteri-

zation of the examined material (diffraction with X rays, IR 

spectroscopy, Atomic force microscopy etc.) should be 

taken into consideration.

Conclusion

From the results of the study it can be concluded that 

xylitol indirectly and positively influences the natural 

remineralization process by conditioning the oral medium 

with a non-pathogenic macrobiotic flora, increasing 

salivary secretion and maintaining the normal pH values at 

plaque and salivary levels. The habitual use of xylitol in 

different forms may significantly contribute to effective 

caries prevention.

Caries protective effects of xylitol and the subtle 

mechanisms of its action should be subject to further 

research.
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ABSTRACT

Introduction: The bad habit of smoking has a harmful effect on the salivary glands, oral mucous 
membranes and teeth. Salivary secretion is reduced due to the harmful effect of smoking on 
salivary glands. No matter how tobacco is consumed, its harmful effects on the oral mucous 
membranes result from the thermal action caused by tobacco combustion and the chemical 
action of smoke that the products of tobacco combustion contains. In smokers, the changes 
occur on the lips, gingiva, buccal mucosa, palatal mucosa, and tongue. The mucous membrane 
changes its characteristics; it is initially inflamed to be later increasingly keratinized. There is 
also an increased risk of potentially malignant lesions and oral cavity cancer. There is a dental 
discoloration where teeth get dark and pigmented as result of an increased amount of dental 
deposits. Smokers often have a feeling of dryness, bitterness and intense nicotine induced 
halitosis or bad breath.

Purpose: The purpose of this research is to explore the harmful effects that the bad habit of 
smoking has on the quantity of salivary secretion (i.e. quantity of saliva/salivary secretion rate) 
and the subjective feeling of dryness in oral cavity.

Research methods and Materials: The research was conducted as a survey run on a sample of 
61 respondents. The average age of the respondents is 24 years (students of the third, fourth 
and fifth year of the Sarajevo Faculty of Dentistry), of whom 31 are smokers and 30 are non-
smokers. The respondents are healthy and show no signs of systemic diseases.

On the basis of this survey, the general anamnestic data was collected, including the data 
regarding duration of the smoking habit and the number of cigarettes consumed per day. A 
clinical examination of the oral cavity was also performed in each respondent, focusing on the 
examination of oral mucosa. To that effect, a qualitative test of in vitro adhesion (Vitroadhesion 
Test) was performed, including an examination of salivary flow aided with the Koebner 
Phenomenon and a quantitative measuring of the Salivary Secretion Rate (quantity of secreted 
saliva per time) according to Skaff.

Results and Conclusion: Data obtained from anamnesis, clinical examination and appropriate 
tests designed for the evaluation of the quantity and quality of saliva were processed 
statistically.

The results of our survey indicate a statistically significant difference (p= 0.045) between 
the tested groups in one of the applied variables (subjective symptoms detected in the 
respondents), while the most severe symptom was throat dryness, where out of the 6 
respondents who manifested this symptom, 5 were smokers.

Key words: smoking, tobacco, saliva, Vitroadhesion Test, Koebner Phenomenon
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Introduction 

Saliva is a complex mix of components such as fluids, of 

watery or viscous consistency, and numerous inorganic 

ions and organic substances such as hormones, enzymes, 

antibodies and antimicrobial factors [1, 2]. Human saliva is 

secreted by three pairs of major salivary glands (parotid, 

submandibular and sublingual glands) and many minor 

salivary glands distributed under the oral cavity mucosa 

[3].

Saliva plays a major role in preservation of oral health 

and hygiene of the oral cavity, as it lubricates the oral cavity 

mucosa and helps in protection against mechanical, ther-

mal and chemical irritations, and contributes to unobs-

tructed airflow, speech and swallowing.

Salivation also helps in the removal of pathogenic bac-

teria and residues of nutrients needed for their metabo-

lism. The saliva enzyme system is responsible for the anti-

microbial effect. The creation of unfavourable conditions 

for development of pathogenic microorganisms is also 

ensured by a buffer saliva system maintaining an optimal 

pH level of about 6.5.

Smoking is an addiction and the major cause of disea-

ses and death [1]. Generally speaking, tobacco smoking 

has a harmful effect on overall and oral health. One third of 

the adult population are smokers. [5] Saliva is the first 

biological liquid to confront inhaled cigarette smoke, con-

taining numerous toxic ingredients responsible for the 

structural and functional changes in saliva. [3] The adverse 

effects of smoking and other forms of tobacco consump-

tion are numerous and the consumption of tobacco is 

closely associated with the occurrence of number of 

changes in oral mucosa and periodontium. [4] 

Smoking is one of the major risk factors reducing 

salivation. [5, 6] Reduced salivation or qualitative salivary 

changes usually result in a subjective feeling of dryness in 

the patient's mouth. This condition is described by the 

term xerostomy/xerostomia and it signifies only a symp-

tom, rather than a diagnosis or a specific disease. [10]

Purpose 

The purpose of this survey was to explore the harmful 

effects of the bad habit of smoking on the quantity and 

quality of salivary secretion and the subjective feeling of 

dryness in oral cavity.

Materials and methods

This research was conducted on a sample of 61 respon-

dents. The respondents were students of the Sarajevo 

Faculty of Dentistry, aged 22 to 27. All respondents gave 

their written consent to participate in the research and 

were divided into two groups – Smokers and Non-Smo-

kers. The respondents are healthy. On the basis of a survey, 

general anamnestic data was collected, including also the 

data regarding duration of smoking habit and the number 

of cigarettes consumed per day. Clinical examination of the 

oral cavity was performed, by focusing mainly on the 

quantity of salivary secretion and the feeling of dryness, 

including an examination of the respondents' oral mucosa. 

A qualitative test of in vitro adhesion (Vitroadhesion Test) 

was performed, including an examination of salivary flow 

aided with the Koebner Phenomenon, and a quantitative 

measuring of the quantity of salivary secretion per time 

(Salivary Secretion Rate) according to Skaff. The complete 

anamnestic data and the data obtained by using tests for 

evaluation of quantity and quality of saliva, as well as the 

observed pathological changes, were all recorded in a log 

sheet designed specifically for the purposes of this 

research.

The Vitroadhesion Test is used to estimate the quality 

of saliva. The test is carried out on the dorsal side of the 

tongue, by using a dental mirror, in the way to press the 

mirror glass surface against the tongue and abruptly re-

move it from the tongue. If the mirror sticks to the mucosa 

of the glossal dorsum, the test is considered positive, 

meaning that the salivary secretion is disturbed and that 

denser, viscous and sticky saliva is secreted creating the 

feeling of oral dryness. The test is considered negative if 

the mirror is removed from the glossal mucosa easily and 

without resistance. 

Measuring the Salivary Secretion Rate (SSR) according 

to Skaff is a test to determine the quantity of salivary 

secretion per unit of time. The values reaching ≥8ml with-

in the period of 15 minutes (≥8ml/15min) are considered 

as physiological. The values of less than 8ml within the 

period of 15 minutes (<8ml/15min) suggest the existence 

of hyposalivation.

If Salivary Secretion Rate is physiological, a "tiny pond" 

of saliva is created on the floor of the oral cavity within 2 

minutes suggesting the existence of the so-called Kobner 

Phenomenon. 

Results 

Data obtained in this research was processed by using 

STATISTICA 20.0 software. In order to determine diffe-

rences between respondents in terms of the answers given 

to the asked questions, or the differences between Smo-

kers and Non-Smokers, we used the non-parametric 

Mann-Whitney U test for independent samples. 

A statistical analysis showed that the female 

respondents were represented more by 60.66% and the 

male respondents by 39.34%, while the average age of the 
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salivation. [5, 6] Reduced salivation or qualitative salivary 

changes usually result in a subjective feeling of dryness in 

the patient's mouth. This condition is described by the 

term xerostomy/xerostomia and it signifies only a symp-

tom, rather than a diagnosis or a specific disease. [10]

Purpose 

The purpose of this survey was to explore the harmful 

effects of the bad habit of smoking on the quantity and 

quality of salivary secretion and the subjective feeling of 

dryness in oral cavity.

Materials and methods

This research was conducted on a sample of 61 respon-

dents. The respondents were students of the Sarajevo 

Faculty of Dentistry, aged 22 to 27. All respondents gave 

their written consent to participate in the research and 

were divided into two groups – Smokers and Non-Smo-

kers. The respondents are healthy. On the basis of a survey, 

general anamnestic data was collected, including also the 

data regarding duration of smoking habit and the number 

of cigarettes consumed per day. Clinical examination of the 

oral cavity was performed, by focusing mainly on the 

quantity of salivary secretion and the feeling of dryness, 

including an examination of the respondents' oral mucosa. 

A qualitative test of in vitro adhesion (Vitroadhesion Test) 

was performed, including an examination of salivary flow 

aided with the Koebner Phenomenon, and a quantitative 

measuring of the quantity of salivary secretion per time 

(Salivary Secretion Rate) according to Skaff. The complete 

anamnestic data and the data obtained by using tests for 

evaluation of quantity and quality of saliva, as well as the 

observed pathological changes, were all recorded in a log 

sheet designed specifically for the purposes of this 

research.

The Vitroadhesion Test is used to estimate the quality 

of saliva. The test is carried out on the dorsal side of the 

tongue, by using a dental mirror, in the way to press the 

mirror glass surface against the tongue and abruptly re-

move it from the tongue. If the mirror sticks to the mucosa 

of the glossal dorsum, the test is considered positive, 

meaning that the salivary secretion is disturbed and that 

denser, viscous and sticky saliva is secreted creating the 

feeling of oral dryness. The test is considered negative if 

the mirror is removed from the glossal mucosa easily and 

without resistance. 

Measuring the Salivary Secretion Rate (SSR) according 

to Skaff is a test to determine the quantity of salivary 

secretion per unit of time. The values reaching ≥8ml with-

in the period of 15 minutes (≥8ml/15min) are considered 

as physiological. The values of less than 8ml within the 

period of 15 minutes (<8ml/15min) suggest the existence 

of hyposalivation.

If Salivary Secretion Rate is physiological, a "tiny pond" 

of saliva is created on the floor of the oral cavity within 2 

minutes suggesting the existence of the so-called Kobner 

Phenomenon. 

Results 

Data obtained in this research was processed by using 

STATISTICA 20.0 software. In order to determine diffe-

rences between respondents in terms of the answers given 

to the asked questions, or the differences between Smo-

kers and Non-Smokers, we used the non-parametric 

Mann-Whitney U test for independent samples. 

A statistical analysis showed that the female 

respondents were represented more by 60.66% and the 

male respondents by 39.34%, while the average age of the 
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respondents was 24.37 years (Charts 1 and 2). Thirty-one 

(31) respondents or 50.8% of the total number were 

grouped as Smokers, while thirty (30) of them or 49.2% 

were grouped as Non-Smokers (Chart 3).

Table 1 presents the response frequencies in applied 

variables of the subscale item – Bad Habits and Systemic 

Diseases for the complete sample, where for the item of the 

variable called Cigarette Smoking (CIGSMOK) it is evi-

dent that 31 respondents or 50.8% of the total number of 

respondents were grouped as Smokers, while 30 respon-

dents or 49.2% were grouped as Non-smokers. In the 

Smokers group, most prevalent were those respondents 

smoking one box of cigarettes per day (61.3%). However, 

as duration of the cigarette smoking habit is concerned, 

most prevalent are those smoking 5-10 years period 

(61.3%). Although the focus of the research was not on 

alcohol consumption, the respondents answered that 31 of 

them (50.8%) do not consume alcohol, while 30 of them 

(49.2%) answered they do. As far as the type of alcoholic 

beverage is concerned, 70.0% of them have consumed 

combined beverages for 5-10 years period (50.0%). Out of 

the total number of respondents, only 9 of them (14.8%) 

stated that they suffered from some sort of the systemic 

diseases, mostly respiratory and digestive ones (4.9%). In 

addition, 11 of them (18.0%) used medications on a short-

term basis, most commonly were analgesics/antipyretics 

and some of prescribed medications (6.6%). Table 1 shows 

that 91.8% of the respondents did not have orthodontic 

appliances and 8.2% of them did, while 2 of them (3.3%) 

had a removable orthodontic appliance and 3 of them 

(4.9%) had a fixed orthodontic appliance.

dents did not have even a single subjective symptom, 

compared to 11 (18%) respondents who confirmed some 

of the subjective symptoms, out of which 6 (9.8%) 

respondents reported Xerostomia (oral dryness), while 

burning and tingling sensations were present in 2 (3.3%) 

respondents and pain in only 1 (1.6%) respondent. From 

Chart 4 it is evident that the Vitroadhesion Test is positive 

in 30 respondents or 49.18% of the total number of tested 

respondents, while this test is negative in 31 respondents 

or 50.82% of the total number of tested.

From Chart 5 it is evident that Koebner Phenomenon is 

found to be positive in 56 respondents or 91.80% of the 

total number, compared to 5 respondents or 8.20% of the 

total number of respondents where Koebner Phenomenon 

is negative. Chart 6 shows that the measurements of sali-

vation rate according to Skaff showed that in 34 (55.74%) 

Table 2 for complete sample represents the response 

frequencies in the applied variables of the sub-scale item - 

Changes on the Mucous Membranes.

As for the variable called Efflorescence Existing on 

the Mucous Membranes (EFLMUME), it is evident that 

out of the total number of respondents 22 of them or 

36.1% of the total number have experienced such changes, 

while the changes are absent in 39 or 63.9% of the respon-

dents. Morsicatio Mucosae Oris (MMO) was observed in 13 

respondents (21.3%), Acid Erosions (AE) in 5 (8.2%) 

respondents, Hyperkeratosis (H) in 3 (4.9%) respondents, 

and Recurrent Aphthous Stomatitis (RAS) in 2 (3.3%) 

respondents. The most common locality of these changes 

is the area of buccal mucosa unilaterally (16.4%), followed 

by buccal mucosa bilaterally (14.8%). The reported chan-

ges were found in 10 (16.4%) respondents lasting for 1-2 

months period, in 7 (11.5%) respondents for a period of 

more than 2 months and in 6 respondents (9.8%) for a 

period less than 1 month. Out of the total number of those 

who have experienced the above changes, in 17 (27.9%) 

respondents there was no recidivism, while in 6 (9.8%) 

respondents recidivism was verified. As far as the variable 

called Subjective Symptoms in Patients/Respondents 

(SUSYPA/SUSYRE), it is evident that 50 (82.0%) respon-

Chart 1 Chart 4

Chart 2 Chart 5

Chart 3 Chart 6
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(the complete sample) 

50,8

100,0

25,8

87,1

100,0

29,0

90,3

100,0

49,2

100,0

30,0

30,0

100,0

33,3

83,3

100,0

14,8

100,0

33,3

55,6

66,7

100,0

18,0

100,0

36,3

63,7

100,0

8,2

100,0

40,0

100,0

36,1

100,0

56,5

69,6

69,6

78,3

100,0

43,5

82,6

91,3

95,7

100,0

26,1

69,6

100,0

26,1

100,0

18,0

100,0

9,1

27,3

45,5

100,0

50,8

49,2

25,8

61,3

12,9

29,0

61,3

9,7

49,2

50,8

30,0

0

70,0

33,3

50,0

16,7

14,8

85,2

33,3

22,2

11,1

33,3

18,0

82,0

36,3

27,4

36,3

8,2

91,8

40,0

60,0

36,1

63,9

56,5

13,0

0,0

8,7

21,7

43,5

39,1

8,7

4,3

4,3

26,1

43,5

30,4

26,1

73,9

18,0

82,0

9,1

18,2

18,2

54,5

50,8

49,2

25,8

61,3

12,9

29,0

61,3

9,7

49,2

50,8

30,0

0

70,0

33,3

50,0

16,7

14,8

85,2

4,9

3,3

1,6

4,9

18,0

82,0

6,6

4,9

6,6

8,2

91,8

3,3

4,9

36,1

63,9

21,3

4,9

0,0

3,3

8,2

16,4

14,8

3,3

1,6

1,6

9,8

16,4

11,5

9,8

27,9

18,0

82,0

1,6

3,3

3,3

9,8

31

30

8

19

4

9

19

3

30

31

9

0

21

10

15

5

9

52

3

2

1

3

11

50

4

3

4

5

56

2

3

22

39

13

3

0

2

5

10

9

2

1

1

6

10

7

6

17

11

50

1

2

2

6

1

2

1

2

3

1

2

3

1

2

1

2

3

1

2

3

1

2

1

2

3

4

1

2

1

2

3

1

2

1

2

1

2

1

2

3

4

5

1

2

3

4

5

1

2

3

1

2

1

2

1

2

3

4

SMOCIG
EFLSLU  

EFLPRO  

LOPRSL

TRPRSL

RECPRO

SUSIPA

SIMPKO

QUANTITY

TIMESMOK

CONSALC

TYPEALCO

TIMCONALC

SYSTDISEAS

NAMEDISEAS

TREATED

KINDTREAT

ORTOTREAT

KINDORTTR

YES - smokers
YES

NO

morsicatio mucosae

hiperkeratosis

ectopic changes

aphtae

erosio

Buccal.mucos. unilate.

bukalna sluzn. bilate.

tonque

lips

more localization

< 1 month

1 – 2months

2 months >

YES

NO

YES

NO

pain

baking

annealing

dryness

NO- non-smokers

1 – 10 cigarettes

box daily

more than a box

< 5 years

5 – 10 years

10 years>

YES – cons.alcohol

NO – non-alcoholics

beer

heavy alc. beverages

combined

< 5 years

5 – 10 yaers

10 years>

YES 

NO 

respiratory

cardiovascular

alergic

digestive

YES

NO

analgesi/antipyretics

antibiotics

internistically

YES

NO

mobile appliance

fixed appliance

Variable
VariablePer-

cent

Per-
cent

Valid
Per-
cent

Valid
Per-
cent

Cumula-
tive
Per-
cent

Cumula-
tive
Per-
cent

Frequ-
ency

(N=61)

Frequ-
ency

(N=61)Assertion-Attitude
Assertion-Attitude

Hadžić S, Gojkov – Vukelić M, Pašić E, Muharemović A, Mujić Jahić I

Table 2. Response Frequencies in Applied Variables 
of the Subscale Item – Changes in the Mucous Membranes.

MEASUREMENT OF SALIVA BY SKAFF

<8 ml - 20 (32,79%)

8 ml - 7 (11,48%)

8 ml> - 34 (55,74%)

11,48%

32,79%

55,74%
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respondents was 24.37 years (Charts 1 and 2). Thirty-one 

(31) respondents or 50.8% of the total number were 

grouped as Smokers, while thirty (30) of them or 49.2% 

were grouped as Non-Smokers (Chart 3).

Table 1 presents the response frequencies in applied 

variables of the subscale item – Bad Habits and Systemic 

Diseases for the complete sample, where for the item of the 

variable called Cigarette Smoking (CIGSMOK) it is evi-

dent that 31 respondents or 50.8% of the total number of 

respondents were grouped as Smokers, while 30 respon-

dents or 49.2% were grouped as Non-smokers. In the 

Smokers group, most prevalent were those respondents 

smoking one box of cigarettes per day (61.3%). However, 

as duration of the cigarette smoking habit is concerned, 

most prevalent are those smoking 5-10 years period 

(61.3%). Although the focus of the research was not on 

alcohol consumption, the respondents answered that 31 of 

them (50.8%) do not consume alcohol, while 30 of them 

(49.2%) answered they do. As far as the type of alcoholic 

beverage is concerned, 70.0% of them have consumed 

combined beverages for 5-10 years period (50.0%). Out of 

the total number of respondents, only 9 of them (14.8%) 

stated that they suffered from some sort of the systemic 

diseases, mostly respiratory and digestive ones (4.9%). In 

addition, 11 of them (18.0%) used medications on a short-

term basis, most commonly were analgesics/antipyretics 

and some of prescribed medications (6.6%). Table 1 shows 

that 91.8% of the respondents did not have orthodontic 

appliances and 8.2% of them did, while 2 of them (3.3%) 

had a removable orthodontic appliance and 3 of them 

(4.9%) had a fixed orthodontic appliance.

dents did not have even a single subjective symptom, 

compared to 11 (18%) respondents who confirmed some 

of the subjective symptoms, out of which 6 (9.8%) 

respondents reported Xerostomia (oral dryness), while 

burning and tingling sensations were present in 2 (3.3%) 

respondents and pain in only 1 (1.6%) respondent. From 

Chart 4 it is evident that the Vitroadhesion Test is positive 

in 30 respondents or 49.18% of the total number of tested 

respondents, while this test is negative in 31 respondents 

or 50.82% of the total number of tested.

From Chart 5 it is evident that Koebner Phenomenon is 

found to be positive in 56 respondents or 91.80% of the 

total number, compared to 5 respondents or 8.20% of the 

total number of respondents where Koebner Phenomenon 

is negative. Chart 6 shows that the measurements of sali-

vation rate according to Skaff showed that in 34 (55.74%) 

Table 2 for complete sample represents the response 

frequencies in the applied variables of the sub-scale item - 

Changes on the Mucous Membranes.

As for the variable called Efflorescence Existing on 

the Mucous Membranes (EFLMUME), it is evident that 

out of the total number of respondents 22 of them or 

36.1% of the total number have experienced such changes, 

while the changes are absent in 39 or 63.9% of the respon-

dents. Morsicatio Mucosae Oris (MMO) was observed in 13 

respondents (21.3%), Acid Erosions (AE) in 5 (8.2%) 

respondents, Hyperkeratosis (H) in 3 (4.9%) respondents, 

and Recurrent Aphthous Stomatitis (RAS) in 2 (3.3%) 

respondents. The most common locality of these changes 

is the area of buccal mucosa unilaterally (16.4%), followed 

by buccal mucosa bilaterally (14.8%). The reported chan-

ges were found in 10 (16.4%) respondents lasting for 1-2 

months period, in 7 (11.5%) respondents for a period of 

more than 2 months and in 6 respondents (9.8%) for a 

period less than 1 month. Out of the total number of those 

who have experienced the above changes, in 17 (27.9%) 

respondents there was no recidivism, while in 6 (9.8%) 

respondents recidivism was verified. As far as the variable 

called Subjective Symptoms in Patients/Respondents 

(SUSYPA/SUSYRE), it is evident that 50 (82.0%) respon-

Chart 1 Chart 4

Chart 2 Chart 5

Chart 3 Chart 6
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Table 1. Response Frequencies in the Applied Variables 
of the Subscale Item – Bad Habits and Systemic Diseases 
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Table 2. Response Frequencies in Applied Variables 
of the Subscale Item – Changes in the Mucous Membranes.

MEASUREMENT OF SALIVA BY SKAFF

<8 ml - 20 (32,79%)

8 ml - 7 (11,48%)
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respondents the measured salivation rate was higher than 

8 ml/15 min, in 20 (32.79%) respondents it was less than 8 

ml/15 min, and in 7 (11.48%) respondents it was equal to 

8 ml/15 min.

Table 3 shows differences in the applied variables 

between Smokers and Non-Smokers (Mann-Whitney U 

test), i.e. the level of statistically significant difference. The 

level of statistical significance was set at the conclusion 

error rate (p = 0.05). The results obtained show that there 

are no statistically significant differences in the applied 

variables for the evaluation of saliva between the Smokers 

and Non-Smokers respondent groups.

Statistically significant differences between the tested 

groups exist in one of the applied variables. That is the 

SUSYRE variable (Subjective Symptoms in Respon-

dents).

The higher values (Mean Rank, Sum of Ranks) repor-

ted with regards to the said variable are present in 

Smokers, while the most pronounced symptom is throat 

dryness, where out of 6 respondents with that symptom 5 

of them were among Smokers.

Discussion 

Through this research we wanted to examine whether 

tobacco smoking affects the quantity of salivary secretion 

and the presence of a subjective feeling of dryness in oral 

cavity.

Adverse effects of tobacco consumption are numerous 

and are very often associated with a number of changes 

detected in oral mucosa. Our research indicates that 

pathological changes on the mucous membranes were 

verified in 36.1% of the tested sample. A minor percentage 

of pathological changes present on the mucous membra-

nes that we could not associate with the tobacco consump-

tion can be explained by making references to the younger 

age group of respondents with adequate hygiene habits as 

well as to a shorter period of tobacco consumption.

Numerous studies have shown that cigarette smoking 

usually causes the noticeable short-term increases in 

salivary secretion, since the activity of salivary glands 

increases with the starting to smoke in those respondents 

who are new smokers/first-time smokers. It is caused by 

the chemical stimulation of the gustatory receptors (taste 

receptors) with nicotine, and the mechanical and thermal 

stimulations of the glands themselves during smoking [11, 

12]; however, over an extended period of tobacco con-

sumption it has been observed that some individuals 

develop a certain degree of tolerance, as a result of which 

their salivary secretion has been reduced. Thus, in more 

experienced smokers smoking cigarettes for a longer pe-

riod of time the salivary glands produce less saliva. [13]

Smoking is one of the major risk factors contributing to 

the reduction of salivary secretion and development of 

xerostomy, as confirmed by Rad M. and Howis S. in their 

study called the Effect of Long-term Smoking on Whole-

mouth Salivary Flow Rate and Oral Health [13. A research 

by Petrusic N. and Posavac M. [14] also confirmed that 

smoking tobacco can be one of the contributing causes of 

reduced salivary secretion and xerostomy. As a result of 

smoking, the quantity of salivary secretion decreased in 

the respondents, while the quality of saliva changed. Saliva 

in Non-Smokers was of more watery consistency, while in 

Smokers it was of more viscous consistency. With smoking, 

saliva changes its quality and becomes denser. The reason 

for this lies in the fact that during the action of harmful 

noxae from cigarettes, smoking first leads to changes in the 

parotid glands producing serous secretions, while the loss 

of their function is compensated by submandibular and 

sublingual glands secreting the mucous secretion [15]. 

Similar results were also found by other authors [16], 

while Kanwar et al. [17] proved the harmful effect of both 

tobacco smoking and tobacco chewing, although the more 

harmful effect is attributed to tobacco chewing itself. 

The results of our research did not show statistically 

significant differences in the applied variables for the 

evaluation of saliva between the Smokers and Non-

Smokers respondent groups, which is compatible with the 

research conducted by Fenoll-Palomares C. et al. [18]. 

Research conducted by Rooban T. Mishra G. et al. [19] also 

did not prove that the bad habit of smoking affects the 

quantity of salivary secretion. In our research, the Vitro-

adhesion Test suggested the presence of saliva of altered 

quality in 49.18% of respondents, while the quantity of 

unstimulated salivation and the use of the Koebner Pheno-

menon did not suggest the existence of hyposalivation 

explained by referring to the shorter period of tobacco 

consumption, the younger age group with more adequate 

hygienic habits and the absence of systemic diseases.

The results of our research indicate a statistically 

significant difference (p= 0.045) between the examined 

groups in one of the applied variables (Subjective Symp-

toms in Respondents), while the most pronounced symp-

tom is throat dryness, where out of 6 respondents who 

were reported to have this symptom 5 were Smokers, 

which is partly in line with the research results obtained by 

the above quoted authors [18, 19.

Conclusion 

Smoking is one of the major risk factors having harmful 

effect on oral health. The bad habit of smoking is 

associated with a subjective feeling of dryness in the 

mouth. Our research results did not show any statistically 

significant differences regarding the effects of tobacco on 

the amount of secreted saliva between the Smokers and 

Non-Smokers respondent groups. Our research showed 

that there is very high percentage of smokers (61%) 

among the overall student population of the average age of 

24, and it pointed to the alarming fact that 61% of smokers 

consume tobacco for a period longer than 5-10 years. This 

research shows the importance of educating the 

population and the importance of prevention programs 

and awareness-raising programs regarding the harmful 

effects of the bad habit of smoking on the entire organism 

and the oral mucosa, teeth and periodontium. 
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respondents the measured salivation rate was higher than 

8 ml/15 min, in 20 (32.79%) respondents it was less than 8 

ml/15 min, and in 7 (11.48%) respondents it was equal to 

8 ml/15 min.

Table 3 shows differences in the applied variables 

between Smokers and Non-Smokers (Mann-Whitney U 
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tobacco smoking affects the quantity of salivary secretion 

and the presence of a subjective feeling of dryness in oral 

cavity.

Adverse effects of tobacco consumption are numerous 

and are very often associated with a number of changes 

detected in oral mucosa. Our research indicates that 

pathological changes on the mucous membranes were 

verified in 36.1% of the tested sample. A minor percentage 

of pathological changes present on the mucous membra-

nes that we could not associate with the tobacco consump-

tion can be explained by making references to the younger 

age group of respondents with adequate hygiene habits as 

well as to a shorter period of tobacco consumption.

Numerous studies have shown that cigarette smoking 

usually causes the noticeable short-term increases in 

salivary secretion, since the activity of salivary glands 

increases with the starting to smoke in those respondents 

who are new smokers/first-time smokers. It is caused by 

the chemical stimulation of the gustatory receptors (taste 

receptors) with nicotine, and the mechanical and thermal 

stimulations of the glands themselves during smoking [11, 

12]; however, over an extended period of tobacco con-

sumption it has been observed that some individuals 

develop a certain degree of tolerance, as a result of which 

their salivary secretion has been reduced. Thus, in more 

experienced smokers smoking cigarettes for a longer pe-

riod of time the salivary glands produce less saliva. [13]

Smoking is one of the major risk factors contributing to 

the reduction of salivary secretion and development of 

xerostomy, as confirmed by Rad M. and Howis S. in their 

study called the Effect of Long-term Smoking on Whole-

mouth Salivary Flow Rate and Oral Health [13. A research 

by Petrusic N. and Posavac M. [14] also confirmed that 

smoking tobacco can be one of the contributing causes of 

reduced salivary secretion and xerostomy. As a result of 

smoking, the quantity of salivary secretion decreased in 

the respondents, while the quality of saliva changed. Saliva 

in Non-Smokers was of more watery consistency, while in 

Smokers it was of more viscous consistency. With smoking, 

saliva changes its quality and becomes denser. The reason 

for this lies in the fact that during the action of harmful 

noxae from cigarettes, smoking first leads to changes in the 

parotid glands producing serous secretions, while the loss 

of their function is compensated by submandibular and 

sublingual glands secreting the mucous secretion [15]. 

Similar results were also found by other authors [16], 

while Kanwar et al. [17] proved the harmful effect of both 

tobacco smoking and tobacco chewing, although the more 

harmful effect is attributed to tobacco chewing itself. 

The results of our research did not show statistically 

significant differences in the applied variables for the 

evaluation of saliva between the Smokers and Non-

Smokers respondent groups, which is compatible with the 

research conducted by Fenoll-Palomares C. et al. [18]. 

Research conducted by Rooban T. Mishra G. et al. [19] also 

did not prove that the bad habit of smoking affects the 

quantity of salivary secretion. In our research, the Vitro-

adhesion Test suggested the presence of saliva of altered 

quality in 49.18% of respondents, while the quantity of 

unstimulated salivation and the use of the Koebner Pheno-

menon did not suggest the existence of hyposalivation 

explained by referring to the shorter period of tobacco 

consumption, the younger age group with more adequate 

hygienic habits and the absence of systemic diseases.

The results of our research indicate a statistically 

significant difference (p= 0.045) between the examined 

groups in one of the applied variables (Subjective Symp-

toms in Respondents), while the most pronounced symp-

tom is throat dryness, where out of 6 respondents who 

were reported to have this symptom 5 were Smokers, 

which is partly in line with the research results obtained by 

the above quoted authors [18, 19.

Conclusion 

Smoking is one of the major risk factors having harmful 

effect on oral health. The bad habit of smoking is 

associated with a subjective feeling of dryness in the 

mouth. Our research results did not show any statistically 

significant differences regarding the effects of tobacco on 

the amount of secreted saliva between the Smokers and 

Non-Smokers respondent groups. Our research showed 

that there is very high percentage of smokers (61%) 

among the overall student population of the average age of 

24, and it pointed to the alarming fact that 61% of smokers 

consume tobacco for a period longer than 5-10 years. This 

research shows the importance of educating the 

population and the importance of prevention programs 

and awareness-raising programs regarding the harmful 

effects of the bad habit of smoking on the entire organism 

and the oral mucosa, teeth and periodontium. 
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ABSTRACT

The aim of the study: Examine the influence of gender, age and length of 

prosthetic work on the height of interproximal papilla between the two 

adjacent implants.

Patients and Methods: Fifty patients participated in the study with 

implanted implants one after the other and their prostheses for at least two 

months. Measurements of the interdental papilla from the alveolar bone 

ridge to the tip of the papilla were performed in the study, measured along 

the straight line, linking these two points.

Results: Student t-test of independent samples did not demonstrate 

statistically significant differences in average papillae height between men 

and women with a probability of p <0.905 (t = 0.120). When it comes to the 

height of the papilla in relation to the age of the respondent, it can be said 

that elderly subjects usually have somewhat higher average values of 

papillae height compared to those of younger age. However, these 

differences are not statistically significant (p <0.691, F = 0.372). Also, the 

results of the research suggest that the average height of the papilla does 

not differ statistically significant when compared to the length of the 

prosthetic work on the implant, which is confirmed by the results of the 

Single Spectrum Analyzes (ANOVA).

Conclusions: There is no statistically significant difference in the average 

values of papillae height between two properly positioned adjacent 

implants between male and female subjects, as well as among younger and 

older respondents. The average height of papilla between two properly 

positioned implants is not statistically significant when regarded in 

relation to the length of the prosthetic implant work.

Key words: implants, height of interproximal papilla, length of prosthetic 

work wear

*Corresponding author

Alma Kamber-Ćesir 

Assistant Professor, Ph.D

Department of Prosthodontics, 

Faculty of Dentistry with Clinics

University of Sarajevo

Bolnička 4a

71000 Sarajevo

Bosnia and Herzegovina 

Email: almakamber@yahoo.com

Introduction

Nowadays, there are lot of researches on the subject of 

papilla, its role in paradental theory and practice, with 

prevailing topics related to reconstruction of interdental 

papilla and osseointegration in general. At today's stage of 

development of dental implantology when replacing 

natural tooth by artificial, at least two conditions must be 

achieved: material compatibility and the mechanism of 

complete integration of inorganic material with human 

tissues. [1, 2, 3] In series of experiments, it was discovered 

that the peridental ligament is a specific structure having 

not only the role of tying the dental root and implant for the 

surrounding structure, but it also the role to absorb the 

impact factor. Author Joffe points out that four groups of 

collagen fiber bundles intensify interdental papilla, 

ensuring the resistance and tone of the required material 

and the integrity of the dentogingival fastener. [4]

In many works, the attention was also paid to papilla 

preservation techniques. The goal is to preserve interden-

tal soft tissue by suppressing the root with maximum soft 

tissue after surgical procedure. In order to use the tech-

nique in regenerative procedures, Cortellini et al. descri-

bed in their work the lobe design modification making this 

technique adequate to be uzed in regenerative processes. 

[5]

By increasing the patient's need for a more natural look 

in the aesthetic zone, clinicians must have the highest de-

gree of knowledge and skills in maintaining or reforming 

the interdental papilla between two teeth, between teeth 

and implants or between two adjacent implants.

According to Tarnow and his associates, an average of 

3.4 mm of soft tissue is needed over the interimplantary 

bone rim. [6]

Difficulties in forming papilla are more prevalent 

between two implants. In recent studies, it has been shown 

that the distance between the teeth and implants must be 

at least 3 mm to protect the interdental bone. This is linked 

to the horizontal component of the biological width 

around the implants. However, implant placement at a 

distance of 3 mm or more does not ensure the reformation 

of papilla. This meziodistically placed implant just 

prevents the extra loss of interproximal bone arising after 

exfoliation. Data from literature presents the success of the 

implantation and osseo-integration process itself. 

However, a question still stands: to what extent successful 

rehabilitation is possible from the aesthetic point of view 

(height of interdental papilla) after implant therapy. [7]

In the functional plan, the papilla has the role of a 

barrier protecting the basic periodontal structure. It is also 

necessary to maintain good oral hygiene by preventing 

food retention and bacterial accumulation, allowing long-

term success in implantology. [8, 9, 10, 11]

From the aesthetic point of view, papilla is particularly 

important anatomical element. Indeed, its absence is 

marked by thenon aesthetic black triangle. This concept in 

dental aesthetics gains a completely different dimension in 

intercanina sector. The practitioner always has in mind the 

patient's age and requirements as well as the type of smile 

in order to assess the importance of the aesthetic role of 

papilla. We can also put an accent on participation of 

papilla in font perspective since its absence allows the 

passage of air in pronunciation of individual voices.

Positioning the implant is a delicate matter demanding 

great attention since it affects the shape of papilla and the 

recesses. [12, 13, 14]

Tarnow showed in his research that bone loss does not 

have only a vertical component but also a lateral 

component present in connecting a horizontal bone loss 

device of 1.34mm implant at mesial bone peak and 1.4mm 

at distal. He observes equally strong bone resorption even 

in the case where 3mm interimplant distance was not 

respected. [15]

This distance should be respected because an 

additional bone resorption may occur, which would in-

crease the distance between the bone ridge-contact point, 

leading to the decrease of the papillae height, compared to 

one after extraction.

Salama M and others developed a classification respec-

ting the degree of alveolar bone resorption in the aesthetic 

region:

- Class I: The bone ridge is present 2 mm away from the 

cement-enamel compound, resulting in a good 

prognosis

- Class II: The bone ridge is present 4 mm away from 

the cement-enamel compound, with a questionable 

prognosis.

- Class III: The bone ridge is present 5 mm (or more) 

away from the cement-cake compound, resulting in 

an unwanted esthetic prognosis. [16]

The aim of the study is to examine the influence of 

gender, age and length of prosthetic work on the height of 

interproximal papilla between the two adjacent implants.

Materials and Methods

The study involved 50 patients with implants and 

prosthetic works. This study was conducted at the De-

partment of Dental Prosthetics with Dental Implantology 

at the Faculty of Dental Medicine of the University of 

Sarajevo, in accordance to the approval of the Management 

of the Faculty and Department itself. For the credibility, 

research discussions with potential respondents were 

conducted and appropriate documentation has been 
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The aim of the study: Examine the influence of gender, age and length of 

prosthetic work on the height of interproximal papilla between the two 

adjacent implants.

Patients and Methods: Fifty patients participated in the study with 

implanted implants one after the other and their prostheses for at least two 

months. Measurements of the interdental papilla from the alveolar bone 

ridge to the tip of the papilla were performed in the study, measured along 

the straight line, linking these two points.

Results: Student t-test of independent samples did not demonstrate 

statistically significant differences in average papillae height between men 

and women with a probability of p <0.905 (t = 0.120). When it comes to the 

height of the papilla in relation to the age of the respondent, it can be said 

that elderly subjects usually have somewhat higher average values of 

papillae height compared to those of younger age. However, these 

differences are not statistically significant (p <0.691, F = 0.372). Also, the 

results of the research suggest that the average height of the papilla does 

not differ statistically significant when compared to the length of the 

prosthetic work on the implant, which is confirmed by the results of the 

Single Spectrum Analyzes (ANOVA).

Conclusions: There is no statistically significant difference in the average 

values of papillae height between two properly positioned adjacent 

implants between male and female subjects, as well as among younger and 

older respondents. The average height of papilla between two properly 

positioned implants is not statistically significant when regarded in 

relation to the length of the prosthetic implant work.

Key words: implants, height of interproximal papilla, length of prosthetic 

work wear
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Introduction

Nowadays, there are lot of researches on the subject of 

papilla, its role in paradental theory and practice, with 

prevailing topics related to reconstruction of interdental 

papilla and osseointegration in general. At today's stage of 

development of dental implantology when replacing 

natural tooth by artificial, at least two conditions must be 

achieved: material compatibility and the mechanism of 

complete integration of inorganic material with human 

tissues. [1, 2, 3] In series of experiments, it was discovered 

that the peridental ligament is a specific structure having 

not only the role of tying the dental root and implant for the 

surrounding structure, but it also the role to absorb the 

impact factor. Author Joffe points out that four groups of 

collagen fiber bundles intensify interdental papilla, 

ensuring the resistance and tone of the required material 

and the integrity of the dentogingival fastener. [4]

In many works, the attention was also paid to papilla 

preservation techniques. The goal is to preserve interden-

tal soft tissue by suppressing the root with maximum soft 

tissue after surgical procedure. In order to use the tech-

nique in regenerative procedures, Cortellini et al. descri-

bed in their work the lobe design modification making this 

technique adequate to be uzed in regenerative processes. 

[5]

By increasing the patient's need for a more natural look 

in the aesthetic zone, clinicians must have the highest de-

gree of knowledge and skills in maintaining or reforming 

the interdental papilla between two teeth, between teeth 

and implants or between two adjacent implants.

According to Tarnow and his associates, an average of 

3.4 mm of soft tissue is needed over the interimplantary 

bone rim. [6]

Difficulties in forming papilla are more prevalent 

between two implants. In recent studies, it has been shown 

that the distance between the teeth and implants must be 

at least 3 mm to protect the interdental bone. This is linked 

to the horizontal component of the biological width 

around the implants. However, implant placement at a 

distance of 3 mm or more does not ensure the reformation 

of papilla. This meziodistically placed implant just 

prevents the extra loss of interproximal bone arising after 

exfoliation. Data from literature presents the success of the 

implantation and osseo-integration process itself. 

However, a question still stands: to what extent successful 

rehabilitation is possible from the aesthetic point of view 

(height of interdental papilla) after implant therapy. [7]

In the functional plan, the papilla has the role of a 

barrier protecting the basic periodontal structure. It is also 

necessary to maintain good oral hygiene by preventing 

food retention and bacterial accumulation, allowing long-

term success in implantology. [8, 9, 10, 11]

From the aesthetic point of view, papilla is particularly 

important anatomical element. Indeed, its absence is 

marked by thenon aesthetic black triangle. This concept in 

dental aesthetics gains a completely different dimension in 

intercanina sector. The practitioner always has in mind the 

patient's age and requirements as well as the type of smile 

in order to assess the importance of the aesthetic role of 

papilla. We can also put an accent on participation of 

papilla in font perspective since its absence allows the 

passage of air in pronunciation of individual voices.

Positioning the implant is a delicate matter demanding 

great attention since it affects the shape of papilla and the 

recesses. [12, 13, 14]

Tarnow showed in his research that bone loss does not 

have only a vertical component but also a lateral 

component present in connecting a horizontal bone loss 

device of 1.34mm implant at mesial bone peak and 1.4mm 

at distal. He observes equally strong bone resorption even 

in the case where 3mm interimplant distance was not 

respected. [15]

This distance should be respected because an 

additional bone resorption may occur, which would in-

crease the distance between the bone ridge-contact point, 

leading to the decrease of the papillae height, compared to 

one after extraction.

Salama M and others developed a classification respec-

ting the degree of alveolar bone resorption in the aesthetic 

region:

- Class I: The bone ridge is present 2 mm away from the 

cement-enamel compound, resulting in a good 

prognosis

- Class II: The bone ridge is present 4 mm away from 

the cement-enamel compound, with a questionable 

prognosis.

- Class III: The bone ridge is present 5 mm (or more) 

away from the cement-cake compound, resulting in 

an unwanted esthetic prognosis. [16]

The aim of the study is to examine the influence of 

gender, age and length of prosthetic work on the height of 

interproximal papilla between the two adjacent implants.

Materials and Methods

The study involved 50 patients with implants and 

prosthetic works. This study was conducted at the De-

partment of Dental Prosthetics with Dental Implantology 

at the Faculty of Dental Medicine of the University of 

Sarajevo, in accordance to the approval of the Management 

of the Faculty and Department itself. For the credibility, 

research discussions with potential respondents were 

conducted and appropriate documentation has been 
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prepared being the basis and the starting material for the 

planned research.

The Documentation consists of:

- Identity cardboard-own creation sheet;

- Written consent of voluntary participation in the 

research with the clear purpose of collecting 

required data.

- The identity cardboard contains general information 

about the respondent:

- Name and last name

 - Age

 - Gender

 - Occupation

 - Data obtained by clinical examination.

The selected subjects had implanted implants one after 

the other and prosthetic work on them for at least two 

months. The study included the front and back of the jaw 

regions (maxilla and mandibula) with implants (Strau-

mann, Walderburg, Switzerland) in the natural bone with 

an abutment interface located between the coronary and 

the alveolar ridge, in liasson with bone conditions, 

references and surgent assesments.

Exclusion factors: Patients with certain bone augmen-

tations performed were not included in this research.

The planned measurements were also carried out in 

the research process. Measurements were made according 

to the law of profession on adjacent properly positioned 

implants replacing the positions of two teeth.

Different positions have been selected, partially or 

totally toothless maxilla or mandibula. This created a data-

base containing interdental papilla measurement from the 

alveolar bone to the tip of the papilla, measured along the 

right line, linking these two points.

Local anesthesia was initially applied to the patient-

subject. A standardized parodontological probe was used, 

applying the vertical height of the papilla to the bone ridge. 

The measured values obtained are rounded to the nearest 

millimeter. These data were entered into the Identity 

cardboard.

Statistical analysis

All obtained results were processed by appropriate 

statistical tests using the PASW Statistics 20.0 program. 

Student t-test of independent samples was used to 

investigate the statistical difference in interdental papillae 

size between genders. One-way analysis of variance 

(ANOVA) test was used to investigate the difference in the 

When it comes to the height of papilla in relation to the 

age of the respondent, it can be said that elderly subjects 

usually have somewhat higher average values of papillae 

height compared to those of younger age. However, these 

differences are not statistically significant (p <0.691, F = 

0.372), as shown in Table 3.

The most common height of papilla in subjects aged 

between 38 and 50 years and subjects aged between 51 

and 60 years was 3 mm, while in subjects aged 61 years the 

most common height of papilla was 4 mm. The results are 

presented in Table 4.

Also, the results of the research suggest that the 

average height of the papilla does not differ statistically 

significant when compared to the length of the prosthetic 

implant work, which confirms the results of the Single 

Error Analysis (ANOVA) shown in Table 5.

average height of the interproximal papilla with respect to 

the variables of age and variable length of prosthetic work.

Results 

The average value of papilla height in male subjects was 

3.3 mm with a standard deviation of 1.03 mm, while in 

female subjects the average was somewhat higher and 

3.26 mm with a deviation of 1.05 mm average. Student t-

test independent samples did not demonstrate 

statistically significant differences in average papillae 

height between men and women with a probability of p 

<0.905 (t = 0.120), as shown in Table 1.

The most common papilla height was 3 mm and it was 

measured in 40% of cases. Table 2 shows the distribution 

of papillary frequencies, and it can be noticed that the 

height of the papilla has approximately normal 

distribution in the population, where values around the 

average occur most frequently, while the lower and the 

higher papillae levels are less frequent in the population.

Discussion

Not much attention was paid to the influence of non-

determinant factors on the average papilla height being 

the subject of this research. All these factors justify the 

choice of the topic, especially those influencing the quality 

and function of the interdental papilla (age of the patient, 

the gender of the patient, the position of dental implants, 

length of prosthetic work).

Better knowledge of the mentioned factors indicates 

that surgent individual abilities are important factor for 

therapeutic outcome since the consequent surgical 

technique and implant type will affect the clinical outcome. 

[17]

In this study, the most common papilla height was 3 

mm and was measured in 40% of cases. By examining the 

distribution of the frequency of the papillae height, it can 

be seen that the height of the papilla has approximately 

normal distribution in the population, where average 

values occur most frequently, while the lower and the 

higher papillae levels are less frequent in the population.

Grunder (2013) released excellent results for 

individual implant restoration even when the distance 

between the contact points and implants was 9 mm. [18]

In the Soares NP research, Pimentel AC. and others 

(2013) concluded that the ideal distance implant - the 

tooth 2mm and the two adjacent implants 3mm. That gives 

the height of the papilla supported by the biological space 

without falling into the position of the implant at the level 

or above the bone. The distance between the crown to the 

bone ridge should have a mean value of 3.4mm. This height 

determines the area where the papilla will be, and the soft 

tissue will rarely fill out areas higher than 5mmin. [14]

In the Siqueira et al. (2012) study, the papillae was 

always present when the vertical distance between the 

contact point and the bone ridge was less than or equal to 5 

mm and more frequently when the horizontal distance 

Gender

Age

%Fraquency

Male

38-50 yrs

Mean

Count

Mean

Count Count

Mean
Standard
deviation

% % %

Standard
deviation

Standard
deviation

Female

51-60 yrs

Total

Cumulative %

All cases

61-70 yrs

The papilla
height (mm)

The papilla
height

3,30

1

4

11

4

1

1

1 mm

2 mm

3 mm

4 mm

5 mm

6 mm

3,28

0

3

1

5

1

0

3,26

0

3

8

4

3

0

1,03

100,0

40,0

55,0

30,8

20,0

100,0

1,05

0,0

30,0

40,0

30,8

60,0

0,0

2,0

20,0

40,0

26,0

10,0

2,0

100,0

1

10

20

13

5

1

50

1 mm

2 mm

3 mm

4 mm

5 mm

6 mm

Total

2,0

22,0

62,0

88,0

98,0

100,0

1,03

0,0

30,0

5,0

38,5

20,0

0,0

Table 1. Average papilla values according to gender and all cases

Table 4. Distribution of the papilla height according 
to the age of the subjects

Table 2. The papilla height distribution

*t=0,120, df=48, p<0,905

Mean F   pn
Std.

deviation

3,14

3,39

3,40

1,08

0,98

1,07

22

18

10

38-50 yrs

51-60 yrs

61-70 yrs

0,372   0,691

Table 3. The average papilla height according to the age

F-value of Fisher test (ANOVA), 
p-probability of rejecting the nult hypotheses with risk of 5%

Mean F   pn
Std.

deviation

3,10

3,14

3,70

3,33

0,74

0,73

1,42

1,41

10

21

10

9

3-6 months

7-12 months

13-18 months

>18 months

0,776   0,513

Table 5. The average papilla height in relation to the duration 
length of prosthetic work on implants

F-value of Fisher test (ANOVA), 
p-probability of rejecting the nult hypotheses with risk of 5%
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prepared being the basis and the starting material for the 

planned research.

The Documentation consists of:

- Identity cardboard-own creation sheet;

- Written consent of voluntary participation in the 

research with the clear purpose of collecting 

required data.

- The identity cardboard contains general information 

about the respondent:

- Name and last name

 - Age

 - Gender

 - Occupation

 - Data obtained by clinical examination.

The selected subjects had implanted implants one after 

the other and prosthetic work on them for at least two 

months. The study included the front and back of the jaw 

regions (maxilla and mandibula) with implants (Strau-

mann, Walderburg, Switzerland) in the natural bone with 

an abutment interface located between the coronary and 

the alveolar ridge, in liasson with bone conditions, 

references and surgent assesments.

Exclusion factors: Patients with certain bone augmen-

tations performed were not included in this research.

The planned measurements were also carried out in 

the research process. Measurements were made according 

to the law of profession on adjacent properly positioned 

implants replacing the positions of two teeth.

Different positions have been selected, partially or 

totally toothless maxilla or mandibula. This created a data-

base containing interdental papilla measurement from the 

alveolar bone to the tip of the papilla, measured along the 

right line, linking these two points.

Local anesthesia was initially applied to the patient-

subject. A standardized parodontological probe was used, 

applying the vertical height of the papilla to the bone ridge. 

The measured values obtained are rounded to the nearest 

millimeter. These data were entered into the Identity 

cardboard.

Statistical analysis

All obtained results were processed by appropriate 

statistical tests using the PASW Statistics 20.0 program. 

Student t-test of independent samples was used to 

investigate the statistical difference in interdental papillae 

size between genders. One-way analysis of variance 

(ANOVA) test was used to investigate the difference in the 

When it comes to the height of papilla in relation to the 

age of the respondent, it can be said that elderly subjects 

usually have somewhat higher average values of papillae 

height compared to those of younger age. However, these 

differences are not statistically significant (p <0.691, F = 

0.372), as shown in Table 3.

The most common height of papilla in subjects aged 

between 38 and 50 years and subjects aged between 51 

and 60 years was 3 mm, while in subjects aged 61 years the 

most common height of papilla was 4 mm. The results are 

presented in Table 4.

Also, the results of the research suggest that the 

average height of the papilla does not differ statistically 

significant when compared to the length of the prosthetic 

implant work, which confirms the results of the Single 

Error Analysis (ANOVA) shown in Table 5.

average height of the interproximal papilla with respect to 

the variables of age and variable length of prosthetic work.

Results 

The average value of papilla height in male subjects was 

3.3 mm with a standard deviation of 1.03 mm, while in 

female subjects the average was somewhat higher and 

3.26 mm with a deviation of 1.05 mm average. Student t-

test independent samples did not demonstrate 

statistically significant differences in average papillae 

height between men and women with a probability of p 

<0.905 (t = 0.120), as shown in Table 1.

The most common papilla height was 3 mm and it was 

measured in 40% of cases. Table 2 shows the distribution 

of papillary frequencies, and it can be noticed that the 

height of the papilla has approximately normal 

distribution in the population, where values around the 

average occur most frequently, while the lower and the 

higher papillae levels are less frequent in the population.

Discussion

Not much attention was paid to the influence of non-

determinant factors on the average papilla height being 

the subject of this research. All these factors justify the 

choice of the topic, especially those influencing the quality 

and function of the interdental papilla (age of the patient, 

the gender of the patient, the position of dental implants, 

length of prosthetic work).

Better knowledge of the mentioned factors indicates 

that surgent individual abilities are important factor for 

therapeutic outcome since the consequent surgical 

technique and implant type will affect the clinical outcome. 

[17]

In this study, the most common papilla height was 3 

mm and was measured in 40% of cases. By examining the 

distribution of the frequency of the papillae height, it can 

be seen that the height of the papilla has approximately 

normal distribution in the population, where average 

values occur most frequently, while the lower and the 

higher papillae levels are less frequent in the population.

Grunder (2013) released excellent results for 

individual implant restoration even when the distance 

between the contact points and implants was 9 mm. [18]

In the Soares NP research, Pimentel AC. and others 

(2013) concluded that the ideal distance implant - the 

tooth 2mm and the two adjacent implants 3mm. That gives 

the height of the papilla supported by the biological space 

without falling into the position of the implant at the level 

or above the bone. The distance between the crown to the 

bone ridge should have a mean value of 3.4mm. This height 

determines the area where the papilla will be, and the soft 

tissue will rarely fill out areas higher than 5mmin. [14]

In the Siqueira et al. (2012) study, the papillae was 

always present when the vertical distance between the 

contact point and the bone ridge was less than or equal to 5 

mm and more frequently when the horizontal distance 

Gender

Age

%Fraquency

Male

38-50 yrs

Mean

Count

Mean

Count Count

Mean
Standard
deviation

% % %

Standard
deviation

Standard
deviation

Female

51-60 yrs

Total

Cumulative %

All cases

61-70 yrs

The papilla
height (mm)

The papilla
height

3,30

1

4

11

4

1

1

1 mm

2 mm

3 mm

4 mm

5 mm

6 mm

3,28

0

3

1

5

1

0

3,26

0

3

8

4

3

0

1,03

100,0

40,0

55,0

30,8

20,0

100,0

1,05

0,0

30,0

40,0

30,8

60,0

0,0

2,0

20,0

40,0

26,0

10,0

2,0

100,0

1

10

20

13

5

1

50

1 mm

2 mm

3 mm

4 mm

5 mm

6 mm

Total

2,0

22,0

62,0

88,0

98,0

100,0

1,03

0,0

30,0

5,0

38,5

20,0

0,0

Table 1. Average papilla values according to gender and all cases

Table 4. Distribution of the papilla height according 
to the age of the subjects

Table 2. The papilla height distribution

*t=0,120, df=48, p<0,905

Mean F   pn
Std.

deviation

3,14

3,39

3,40

1,08

0,98

1,07

22

18

10

38-50 yrs

51-60 yrs

61-70 yrs

0,372   0,691

Table 3. The average papilla height according to the age

F-value of Fisher test (ANOVA), 
p-probability of rejecting the nult hypotheses with risk of 5%

Mean F   pn
Std.

deviation

3,10

3,14

3,70

3,33

0,74

0,73

1,42

1,41

10

21

10

9

3-6 months

7-12 months

13-18 months

>18 months

0,776   0,513

Table 5. The average papilla height in relation to the duration 
length of prosthetic work on implants

F-value of Fisher test (ANOVA), 
p-probability of rejecting the nult hypotheses with risk of 5%

Kazazić L, Tosum S, Ajanović M, Dervišević A, Kamber-Ćesir A, Skopljak E



3130 Stomatološki vjesnik 2018; 7 (2)Stomatološki vjesnik 2018; 7 (2)

between the two implants was greater than or equal to 4 

mm. The black interdental space was smaller when the 

vertical distance was less than or equal to 5 mm and the 

horizontal distance greater than or equal to 4 mm. Bone 

width and soft tissue biotype did not influence the 

incidence of papillae appearance between adjacent 

implants in the esthetic zone. [19]

In the study of Kourkuta S., Dedi K.D. and others (2009) 

found that the median size of the interimplantary papilla 

(the tip of the papilla - the bone ridge) was 4.2 mm. The 

missing height of the inter-implantary papilla at the inter-

implant site was 1.8 mm. The average proximal biological 

width was 7 mm. The most common contact of the 

coronary bone ridge was implanted on a 4.6 mm apical 

bone ridge. [20] 

Shahidi (2008) concluded that changing the height of 

papilla between adjacent implants over time did not reach 

statistical significance. [13]

Dong-won Le and Associates concluded in 2005 that 

the width of keratinized mucous membranes between the 

two adjacent implants may be related to the size of the 

interproximal papilla between the two adjacent implants. 

The average radiolabel length of the papilla is 3.3mm plus 

minus 0.5mm, the width of the keratinized mucous 4.5mm 

plus minus 1.7mm, the mean point of the contact point-

bone ridge 4.7mm plus minus 1.2m, the horizontal 

distance of the adjacent implant 3.1mm plus minus 

0.5mm. [21] 

Mark R.Ryser et al. (2005) investigated the correlation 

of papillae with a bone ridge around one implant. They 

concluded that increasing the distance between the 

contact point and the implant, increases the possibility of 

losing papilla. [22]

In the Gastaldo (2004) study, the effects of the vertical 

and horizontal distances of two adjacent implants on the 

incidence of the interproximal papilla appear. The papilla 

is visually determined and the distance from the contact 

point to the bone ridge (D1), the tooth implant or the 

distance between the two implants (D2) and the distance 

from the base of the contact point to the end of the papilla 

(D3) are measured. The authors concluded that in both 

groups papilla was more commonly 3.5 or 4 mm (P <0.05) 

when D2 was 3; and always absent when D2 was 2 or 2.5 

mm (P <0.05). In addition, in group 2, papilla was more 

frequently present when D1 was between 3 and 5 mm (P 

<0.05). However, in group 1, papilla was often present only 

when D1 was 3.0 mm (P <0.05). For both groups, the 

analysis showed interaction between D1 and D2 (D2 <2.5 

mm papilla was absent, and with D2> 3.0 mm was 

interaction between D1 and D2). The ideal distance from 

the base of the contact point with the bone abyss between 

the adjacent implants was 3mm, unlike the teeth and 

implants where the range was 3 to 5 mm. The lateral 

5. Cortellini P, Bowers BM. Periodontal regeneration of 

intrabony defects: an evidence-based treatement 

approach. 1995;15(2):128-45.

6. Tarnow DP, Cho SC, Wallace SS.The effect of inter-

implant distance on the height of inter-implant bone 

crest. J Periodontol 2000;71(4):546-549.

7. Bengazi F, Wennstrom JL, Lekholm U. Recession of the 

soft tissue marginal at oral implant. A 2 years 

longitudial prospective. Clin Oral Implant Res 

1996;7:303-310.

8. Cohen B. Pathology of interdental tissues 

1095;(9):167-173.

9. Holt RL, Rosenberg MM, Zinser PJ, Ganeles J. A concept 

for a biologically derived , parabolic implant. Int J 

Periodont Rest Dent 2002;22:473-455.

10. Myshin HL, Wiens JP. Factors affecting soft tissuea 

round dental implant : A review of the litterature. J 

Prosthet Dent 2005;94(5):440-444. 

11. Nemcovsky CE, Moses O, Artzi Z. Interproximal 

papillae reconstruction in maxillary implants. J 

Periodontol 2000;71(2):308-314.

12. Berglundh T, Lindhe J. Dimension of the periimplant 

mucosa. J Clin Periodontol 1993;23:971-973. 

13. Shahidi P. Efficacy of a new papilla generation 

technique in implant dentistry J Oral Maxillofac 

implants 2008;23:926-934.

14. Soares NP,Pimentel  AC,Cancado RM,Manzi  

MR,Brozoski M,Camino JR;Naclerio-Homem MG. 

Determining factors for formation and/or 

maintenance of peri-implant papilla 2013 Apr-

june;7(2):74-80.

15. Tarnow D, Elian N, Flechter P, Froum S. Vertical 

distance from the crest of bone to the height of the 

interproximal papilla between adjacent implants.J 

Periodontol 2003;74:1785-1788.

16. Salama H, Salama M, Garber D, Adar P. Developing 

optimal peri-implant papillae within the esthetic 

zone: guided soft tissue augmentation.J Esthet Dent 

1995;7(3):125-129.

distance between the implant and between the teeth and 

implants is in the range of 3 to 4mm. [23]

Studies by Tarnow D., Elian N. and others (2003) found 

that the mean value of papillae height between the two 

adjacent implants was 3.4 mm in the range of 1 to 7 mm. 

[15]

Choquet et al (2001) published a retrospective study 

evaluating the radiographic height of the bone ridge 

relative to the height of papilla. The study assumes that the 

height of the contact point towards the bony ridge is 

relative. Distances greater than 5 mm are points beyond 

which it can not be predicted to fill interdental space with 

papilla. If the distance is less than or equal to 5 mm, a 100% 

is present during 1 and 2 years, and if the distance is 5.9 

mm the first year is 100% and the second 81.8%. [24] 

Conclusions

1. The average height of the papilla between two 

correctly positioned adjacent implants in male subjects 

was 3.3 mm and in female 3.26 mm.

2. There is no statistically significant difference in the 

average values of papilla height between two properly 

positioned adjacent implants between male and female 

subjects.

3. Elderly subjects tend to have slightly higher average 

papillae values between two correctly positioned implants 

compared to those younger, but these differences are not 

statistically significant.

4. The average height of papilla between two correctly 

positioned implants is not statistically significant when 

regarded in relation to the length of the prosthetic implant 

work.
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between the two implants was greater than or equal to 4 

mm. The black interdental space was smaller when the 

vertical distance was less than or equal to 5 mm and the 

horizontal distance greater than or equal to 4 mm. Bone 

width and soft tissue biotype did not influence the 

incidence of papillae appearance between adjacent 

implants in the esthetic zone. [19]

In the study of Kourkuta S., Dedi K.D. and others (2009) 

found that the median size of the interimplantary papilla 

(the tip of the papilla - the bone ridge) was 4.2 mm. The 

missing height of the inter-implantary papilla at the inter-

implant site was 1.8 mm. The average proximal biological 

width was 7 mm. The most common contact of the 

coronary bone ridge was implanted on a 4.6 mm apical 

bone ridge. [20] 

Shahidi (2008) concluded that changing the height of 

papilla between adjacent implants over time did not reach 

statistical significance. [13]
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the width of keratinized mucous membranes between the 

two adjacent implants may be related to the size of the 
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plus minus 1.7mm, the mean point of the contact point-

bone ridge 4.7mm plus minus 1.2m, the horizontal 

distance of the adjacent implant 3.1mm plus minus 

0.5mm. [21] 
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the base of the contact point with the bone abyss between 
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implants where the range was 3 to 5 mm. The lateral 
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distance between the implant and between the teeth and 

implants is in the range of 3 to 4mm. [23]

Studies by Tarnow D., Elian N. and others (2003) found 

that the mean value of papillae height between the two 

adjacent implants was 3.4 mm in the range of 1 to 7 mm. 

[15]

Choquet et al (2001) published a retrospective study 

evaluating the radiographic height of the bone ridge 

relative to the height of papilla. The study assumes that the 

height of the contact point towards the bony ridge is 

relative. Distances greater than 5 mm are points beyond 

which it can not be predicted to fill interdental space with 

papilla. If the distance is less than or equal to 5 mm, a 100% 

is present during 1 and 2 years, and if the distance is 5.9 

mm the first year is 100% and the second 81.8%. [24] 

Conclusions

1. The average height of the papilla between two 

correctly positioned adjacent implants in male subjects 

was 3.3 mm and in female 3.26 mm.

2. There is no statistically significant difference in the 

average values of papilla height between two properly 

positioned adjacent implants between male and female 

subjects.

3. Elderly subjects tend to have slightly higher average 

papillae values between two correctly positioned implants 

compared to those younger, but these differences are not 

statistically significant.

4. The average height of papilla between two correctly 

positioned implants is not statistically significant when 

regarded in relation to the length of the prosthetic implant 

work.
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ABSTRACT

The aim of the study was to verify the expected height of papilla between 

the implant and the natural tooth and to examine the influence of gender, 

age and length of prosthetic work on the height of interproximal papilla 

between the implant and the natural tooth.

Patients and Methods: The study included 100 patients, different ages, 

both gender, who implanted implants and had a prosthetic work for at least 

two months  and natural tooth. In the study, measurements of the 

interproximal papilla were performed with standardized periodontal 

probe from the alveolar bone to the tip of the papilla, measured along the 

right line, connecting these two points.

Results: Male subjects had a slightly higher average value of papilla 

between implants and natural tooth (M = 4 mm) compared to female 

subjects (M = 3.94 mm). The T-test did not demonstrate a statistically 

significant difference between the gender of the examinees regarding the 

height of papilla between the implant and the natural tooth. One-way 

analysis of variance did not confirm statistical significance for papillae 

height between implants and natural tooth between subjects of different 

ages (p <0.693). Respondents who performed prosthetic work wearing it 

between 13 and 18 months had higher papillae height between implants 

and natural tooth compared to other groups of subjects, but differences 

between groups did not reach static significance (p <0.651).

Conclusion: There is no difference in the height of the interproximal 

papillae between the implant and the natural tooth considering age factor, 

gender and duration of prosthetic implant work.
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Introduction

In rehabilitation of partially and completely edentu-

lous patients, prosthetic implants work is a part of every-

day dental practice. The reason for this is the growing 

number of specialists and well-educated experts, the 

improvement of implant systems, the emergence of simple 

systems resulting with patient's increased satisfaction 

with the outcome of therapy and the improvement of oral 

health. Patients increasingly require more natural appea-

rance in the aesthetic zone, so the clinicians must have the 

highest level of knowledge and skills to maintain or reform 

the interdental papilla between two teeth, teeth and 

implants or between two adjacent implants.

Papilla has not only an aesthetic role, it is equally 

necessary for good hygiene, avoiding the interproximal 

accumulation of bacteria, allowing long lasting success 

with better and more efficient plaque control. Its 

treatment should be at the level of all implants, but at the 

moment it needs to be perfectly conducted in the anterior 

zone for aesthetic reasons. Papilla treatment has become a 

real challenge for practitioners. [1]

The shape of the papilla is determined by the height 

between the bone ridge and the tooth contact point, the 

periodontal type, the interdental space and the enamel-

cement bond for its lower limit. [2, 3, 4]

Two classifications were made to determine the height 

of papilla.

The Tarnow and Nordland (1998) classification is 

based on 3 anatomic elements: the interdental contact 

point, the most paging and vestibular point of the enamel-

cement joint, and the most coronal interproximal point of 

the enamel-cementitious compound. [5, 6, 7]

According to this classification, there are 4 identified 

classes:

- Normal: Interdental papilla fills the interproximal 

depresion to the contact point;

- Class I: The tip of papilla is between the contact point 

and the most coronal enamel-cement joint on the 

proximal side;

- Class II: The tip of papilla is at the most coronary 

point of the enamel-cementitious compound or 

between this and the most apical points of this 

compound on the vestibular side;

- Class III: The tip of papilla is located on the enamel-

cement joint vestibular or apical. [5, 6, 7]

Jemt has proposed an index to determine the size of 

papilla in the case of implant restoration. There are 5 

different levels:

- Result 0: no papillae is present and soft tissue is flat;

- Result 1: the height of the papilla is half below the 

adjacent tooth, and the soft tissues have a convex 

shape;

- Result 2: More than half of the papilla height is 

present, but it does not reach the contact point; this 

papilla is not in complete harmony with the papilla of 

the adjacent tooth;

- Result 3: papila fully fills the interproximal space and 

is in harmony with adjacent papilla, the contours of 

adjacent soft tissues are optimal;

- Result 4: papilla is hyperplastic and covers too many 

implant restorations and / or adjacent teeth. Soft 

tissues are less or more irregular. [8, 9]

Papilla is a gentle element because of its terminal vas-

cularization. Its small size does not ease its manipulation. 

This is the point where a practitioner should direct 

attention to surgical interventions. [8, 9, 10]

According to Tarnow and his associates, an average of 

3.4 mm of the soft tissue is needed over the interimplan-

tary bone rim. [6]

In the case of restoration of an implant, always observe 

the distance between the proximal edge of the implant and 

the adjacent natural tooth. The imperative is to respect the 

space of 2mm (by individual authors it is satisfactory if the 

front and distance measures 1.5mm). This distance 

actually allows the preservation of the interproximal bone 

and thus ensures the maintenance of the papilla through 

periosteal vascularization and vascularization of the adja-

cent tooth ligament. [11, 12]

The aim of the paper is to verify the expected height of 

papilla between the implant and the natural tooth, and to 

examine the influence of gender, age and duration of 

prosthetic work on the height of interproximal papilla 

between the implant and the natural tooth.

Materials and Methods

The study was conducted at the Department of Dental 

Prosthetics at Dental Implantology at the Faculty of 

Dentisty of the University of Sarajevo. The study included 

100 patients, different ages, both gender, those having 

implanted implants and a prosthetic work for at least two 

months and a natural tooth. All respondents gave a written 

consent to volunteer in this research.

For the purpose of the research we created an identi-

fication card. We provided general patient information 

(name, surname, age, gender, occupation) and clinical 

data.

The study included the implanted implants (ITI, 

Straumann, Walderburg, Switzerland) in the forearm and 

back segment of the jaw (maxilla and mandible) only in the 
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natural bone with an abutment interface located from the 

coronary to the alveolar ridge, depending on bone condi-

tions, implant design, manufacturers' recommendations 

and operators' desires. Excluding criteria: Patients with 

certain bone augmentation.

Measurements were made between the implants and 

the natural tooth, at different positions of the maxilla or 

mandible partially intact.

Data in this study are measurements of the inter-

proximal papillae from the alveolar bone to the tip of the 

papilla, measured along the right line, linking these two 

points.

We first applied local anesthesia to the patient, then 

measured the standardized periodontal probe by applying 

the vertical height of the papilla to the bone ridge. The 

measurements were rounded to the nearest millimeter.

Statistical analysis

All obtained results were processed by appropriate 

statistical tests using the PASW Statistics 20.0 program. 

Descriptive statistics were used to present data in terms of 

mean and standard deviations. Student t-test of indepen-

dent samples was used to examine the statistical diffe-

rence in the height of the interproximal papillae between 

cally significant differences between the analyzed groups 

with the probability of p <0,918, as shown in Table 3.

Respondents who had prosthetic work between 13 and 

18 months had higher papilla height between implant and 

natural tooth compared to other groups of examinees. 

However, the differences between the groups did not reach 

statistic significance (p <0.651), as shown in Table 4.

Discussion

In order to be able to talk about successful therapy 

today, we give to aesthetic parameters greater significance, 

meaning, better imitation and restoration of red and white 

aesthetics of teeth. Therefore, at the end of the 

osteointegration period, we should follow scientifically 

confirmed and clinical protocols along with aesthetic and 

functional optimum outcome in all phases of implanto-

prosthetic therapy. The use of individual gingiva and 

temporary crowns is helpful in designing transition zone 

from the implant profile to the gingival surface, to establish 

the ideal height and width of the papilla, the height of the 

gingival zenith as well as its contours.

Recent research has shown that a certain gap between 

teeth and implants must be observed to protect the 

interdental bone. [12- 14] Also, the distance between the 

the gender. One-way analysis of variance (ANOVA) test was 

used to investigate the difference in the average height of 

the interproximal papilla with respect to the variables of 

age and variable regarding duration of prosthetic work.

Results

Male subjects had a slightly higher average value of 

papilla between implants and natural tooth (M = 4 mm) 

compared to female subjects (M = 3.94 mm). The T-test did 

not demonstrate a statistically significant difference 

between the gender of the examinees regarding the height 

of papilla between the implant and the natural tooth, as 

shown in Table 1.

In the case of papillae height between implants and 

natural tooth compared to different age group of 

respondents, one-way analysis of variance did not confirm 

the statistical significance among the tested groups (p 

<0.693). The results presented in Table 2 suggest that 

those aging from 51 to 60 had a slightly higher average 

value of papillary implant size and natural tooth compared 

to other age groups.

The obtained results of average papillae height bet-

ween implants and natural tooth compared to the qualifi-

cation of the examinees indicate that there are no statisti-

contact point and the implant affects the presence of 

papilla. [12-18]

Soares et al. concluded that the ideal distance between 

the implant and the natural tooth is 2 mm giving the height 

of the papilla to be supported by the biological space, 

without being exposed to the position of the implant at the 

level or above the bone. The distance between the crown to 

the bone ridge determines the area where the papilla may 

be, with the soft tissue rarely filling up to 5mm in height. 

[12]

Also, Siqueira et al. found in their research that papilla 

is always present when the vertical distance between the 

contact point and the bone ridge was less than or equal to 5 

mm and more frequently when the horizontal distance 

between the two implants was greater than or equal to 4 

mm. [13]

According to the results of Gastalda et al., the distance 

from the contact point to the bone ridge as well as the 

distance between the teeth and the implants affects the 

incidence of the interproximal papilla appearence. When 

the distance between the teeth and implants was 3, 3.5 or 4 

mm, papilla was present in 100% cases. On the other hand, 

when this distance was equal to or less than 2.5 mm, the 

papilla was always absent. The authors concluded that the 

ideal distance from the base of the contact point to the 

bone ridge is 3 to 5 mm in the case where the implant is 

placed to the natural tooth. [14]
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Table 1. Average values of papilla between implants and natural tooth compared to sex
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Table 2. Average height of papillary implant and natural tooth ratio in relation to age

Table 4. Average height of papilla between implant and natural tooth compared to duration of prosthetic work

F-value Fisher test (ANOVA), p-probability of rejection of zero risk hypothesis 5%

F-value Fisher test (ANOVA), p-probability of rejection of zero risk hypothesis 5%
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natural bone with an abutment interface located from the 
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temporary crowns is helpful in designing transition zone 

from the implant profile to the gingival surface, to establish 

the ideal height and width of the papilla, the height of the 

gingival zenith as well as its contours.

Recent research has shown that a certain gap between 
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Results

Male subjects had a slightly higher average value of 
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compared to female subjects (M = 3.94 mm). The T-test did 

not demonstrate a statistically significant difference 

between the gender of the examinees regarding the height 

of papilla between the implant and the natural tooth, as 

shown in Table 1.

In the case of papillae height between implants and 

natural tooth compared to different age group of 

respondents, one-way analysis of variance did not confirm 

the statistical significance among the tested groups (p 

<0.693). The results presented in Table 2 suggest that 

those aging from 51 to 60 had a slightly higher average 

value of papillary implant size and natural tooth compared 

to other age groups.

The obtained results of average papillae height bet-

ween implants and natural tooth compared to the qualifi-

cation of the examinees indicate that there are no statisti-

contact point and the implant affects the presence of 

papilla. [12-18]

Soares et al. concluded that the ideal distance between 

the implant and the natural tooth is 2 mm giving the height 

of the papilla to be supported by the biological space, 

without being exposed to the position of the implant at the 

level or above the bone. The distance between the crown to 

the bone ridge determines the area where the papilla may 

be, with the soft tissue rarely filling up to 5mm in height. 

[12]

Also, Siqueira et al. found in their research that papilla 

is always present when the vertical distance between the 

contact point and the bone ridge was less than or equal to 5 

mm and more frequently when the horizontal distance 

between the two implants was greater than or equal to 4 

mm. [13]

According to the results of Gastalda et al., the distance 

from the contact point to the bone ridge as well as the 

distance between the teeth and the implants affects the 

incidence of the interproximal papilla appearence. When 

the distance between the teeth and implants was 3, 3.5 or 4 

mm, papilla was present in 100% cases. On the other hand, 

when this distance was equal to or less than 2.5 mm, the 

papilla was always absent. The authors concluded that the 

ideal distance from the base of the contact point to the 

bone ridge is 3 to 5 mm in the case where the implant is 

placed to the natural tooth. [14]
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In this study, the median value of the papilla height 

between the implant and the natural tooth was 4 mm in 

male patients, or 3.94 mm in female patients. Lin refers to 

similar values of papilla height in his research: 5.5 mm 

mezial and 4.9 mm distal. In his retrospective study, the 

author used data from several private doctors, and a total 

of 116 patients were included in the analysis. Interestingly, 

the results obtained in his research indicate that papilla's 

presence does not depend on the values of vertical and 

horizontal measurements, i.e. the distance from the tip of 

the bone ridge to the natural dentalcontact point and the 

distance between the implant and the natural tooth. [19]

Tarnow et al. found that the mean value of papilla 

height between two adjacent implants was 3.4 mm in the 

range of 1 to 7 mm. [7]

In our study, the effect of occlusal load on the 

interproximal papilla was investigated. Respondents who 

had prosthetic work between 13 and 18 months had 

higher papilla height between implant and natural tooth 

compared to those subjects having prosthetic work less 

than 13 or more than 18 months but these differences 

were not statistically significant. Ryser and his associates 

were asked to examine whether there was a difference 

between the implant and the tooth between the two 

groups of patients: patients with immunized temporary 

prosthetic surgery and patients with delayed occlusal 

loads. They did not find any difference either to the height 

of the papilla or to the level of bone between these two 

groups of patients. [20]

Conclusions

1. Male respondents had a slightly higher average value 

of papillae height between implants and natural tooth (M = 

4 mm) compared to female subjects (M = 3.94 mm).

2. There is no difference in the height of the 

interproximal papilla between the implant and the natural 

tooth considering the age, gender and length of prosthetic 

implant work.
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ABSTRACT

Introduction: The first nationwide epidemiological oral health survey in 

Bosnia and Herzegovina was conducted in 1987 when Bosnia and 

Herzegovina was a part of Yugoslavia and the second one in 2004. It was 

expected that time period of 30 years, which was the timeframe for this 

review, brought some changes in oral health as well. 

Objective: The aim of this review was to evaluate the overtime trends of 

oral health of the children's population in Bosnia and Herzegovina 

following the results of published studies in chronological order since 1987 

till May 2017. This review compared the results of ten studies which used 

the same methodology and same age study group of 12–years old 

participants. 

Methods: Electronic and hand-searches up to May 2nd, 2017, were 

conducted using the following electronic bibliographic databases:  

PubMed, MEDLINE, WHO/oral health databases, EBSCO, HINARI, 

COBISS.BH and Library of the Faculty of Dentistry, University of Sarajevo. 

Results: The values of DMFT of 12-year-olds in the studies evaluated in this 

review indicate that the oral health in post-war Bosnia and Herzegovina is 

slightly better compared with the results of the survey conducted in the 

year 1987, but with no considerable relevance.

Conclusion: It can be expected that changes in oral health strategies, based 

on incorporation of oral health surveillance into national health 

surveillance scheme, will lead to improvement of dmft/DMFT indicators of 

children in Bosnia and Herzegovina. 

Key words: children´s oral health, DMFT/dmft indexes, dental public 

health, prevalence of dental caries in children, health care surveys
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Introduction

Oral health is a major public health issue affecting all 

groups of the population. It is of great importance to 

understand the impact that oral health has on the health of 

an individual, as well as the population.  The goal of data 

collection is to measure the progress, impact, and efficacy 

of efforts to control diseases that are already affecting all 

population.

In the last decades, a large number of scientific reports 

have documented a remarkable decline in the prevalence 

of caries among school children in many European coun-

tries [1, 2].

Unlike the reduction of oral disease found in the child-

ren's population in most western European countries, an 

occurrence of dental caries in some East and Central 

European countries have been increased [3].

The dramatic economic and political changes which 

have happened in this region have its consequences on 

health services as well as on oral health. Political transition 

with the comprehensive health reform in Bosnia and 

Herzegovina coincides with a worsening of oral health in 

the children's population. Data from several studies sho-

wed that DMFT in 12 –year old children were above 4,0 [4, 

5]. 

A weak epidemiological tradition of most Central and 

East European countries, as well as rare national oral 

health surveys, is the characteristic for epidemiological 

studies in Bosnia and Herzegovina too. 

The first nationwide epidemiological survey was 

conducted in 1987 when Bosnia and Herzegovina was still 

a part of Yugoslavia and the second one in 2004. After this 

time, some studies which covered small regions of Bosnia 

and Herzegovina or single town were conducted, but the 

deficiency of new data is evident.  It was expected that time 

period of 30 years, which was the timeframe for this 

review, brought some changes in oral health as well.

The aim of this review was to evaluate the overtime 

trends of oral health of the children's population in Bosnia 

and Herzegovina following the results of published studies 

in chronological order since 1987 till May 2017. 

Materials and Methods 

Data Sources and Searches

Electronic searches up to May 2nd, 2017, were 

conducted using the following electronic bibliographic 

databases:  PubMed, MEDLINE, WHO/oral health databa-

ses, EBSCO, HINARI and COBISS.BH. In order to identify 

additional primary studies which were not published 

elsewhere, hand-searches of Library of the Faculty of 

Dentistry University of Sarajevo were conducted too [6].  

The key words, both in English and Bosnian language, used 

in the search were: children´s oral health, schoolchildren, 

DMFT/dmft indexes, dental public health, prevalence of 

dental caries in children, health care surveys, epidemio-

logy, Bosnia and Herzegovina. The search was not limited 

to the English language nor restricted by other means. 

Once potentially relevant abstracts were selected, the full 

reports were retrieved for a final selection process. If the 

abstract was judged to contain insufficient information to 

ascertain the appropriateness of the work for inclusion, 

the full report was obtained and reviewed before a final 

decision was made. 

Out of the primary list of studies, 17 studies were 

selected as they fulfilled the following inclusion criteria: 

1. Studies published after the year 1987 and 

2. Studies which evaluated oral health of children's 

population in Bosnia and Herzegovina not diagnosed with 

any chronic disease [7 - 23].   

The main reasons for exclusion were that the articles 

were not within the scope of any of the dental fields or that 

they did not use explicit methods to identify relevant stu-

dies.

The selected studies, including Master and Ph.D. thesis 

based on the children's oral health in Bosnia and Herze-

govina, were classified according to a year of publishing, a 

journal of publishing, towns were the survey was conduc-

ted and the age groups included in surveys (Table 1.).  

Mean dmft /DMFT index in children in Bosnia and 

Herzegovina during the period 1987-2017 were 

presented in ascending order based on the year when 

surveys were conducted in Table 2.

Different methodologies, which have been used in 

those studies, resulted in a wide range of data which 

couldn't always be compared. That's why this study com-

pared only the results of the studies in which study partici-

pants were 12 –years old.  In the end, this review evaluated 

the results of ten studies which were conducted by the 

methodology proposed by World Health Organization 

(WHO) for basic oral health surveys for 12-year-olds [23]. 

Results 

Table 2. shows the mean dmft and DMFT in children in 

Bosnia and Herzegovina during the period 1987 -2017 

based on oral health survey data presented by year of the 

study and by age.  

The mean DMFT varied from 3,91 in 7-year old children 

from Mostar 14 to 10,8  in 15 to 18-year-olds in Foča [12]. 

Although time distance and different age of participants 

between those two studies should be taken into account, 
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ABSTRACT

Introduction: The first nationwide epidemiological oral health survey in 

Bosnia and Herzegovina was conducted in 1987 when Bosnia and 

Herzegovina was a part of Yugoslavia and the second one in 2004. It was 

expected that time period of 30 years, which was the timeframe for this 

review, brought some changes in oral health as well. 

Objective: The aim of this review was to evaluate the overtime trends of 

oral health of the children's population in Bosnia and Herzegovina 

following the results of published studies in chronological order since 1987 

till May 2017. This review compared the results of ten studies which used 

the same methodology and same age study group of 12–years old 

participants. 

Methods: Electronic and hand-searches up to May 2nd, 2017, were 

conducted using the following electronic bibliographic databases:  

PubMed, MEDLINE, WHO/oral health databases, EBSCO, HINARI, 

COBISS.BH and Library of the Faculty of Dentistry, University of Sarajevo. 

Results: The values of DMFT of 12-year-olds in the studies evaluated in this 

review indicate that the oral health in post-war Bosnia and Herzegovina is 

slightly better compared with the results of the survey conducted in the 

year 1987, but with no considerable relevance.

Conclusion: It can be expected that changes in oral health strategies, based 

on incorporation of oral health surveillance into national health 

surveillance scheme, will lead to improvement of dmft/DMFT indicators of 

children in Bosnia and Herzegovina. 

Key words: children´s oral health, DMFT/dmft indexes, dental public 

health, prevalence of dental caries in children, health care surveys

*Corresponding author

Mediha Selimović-Dragaš,

Associate Professor

Bolnička 4a,

71000 Sarajevo,

Bosnia and Herzegovina

Phone: +387 33 407-870

E-mail: mediha.dragas@gmail.com

REVIEW ARTICLE

Introduction

Oral health is a major public health issue affecting all 

groups of the population. It is of great importance to 

understand the impact that oral health has on the health of 

an individual, as well as the population.  The goal of data 

collection is to measure the progress, impact, and efficacy 

of efforts to control diseases that are already affecting all 

population.

In the last decades, a large number of scientific reports 

have documented a remarkable decline in the prevalence 

of caries among school children in many European coun-

tries [1, 2].

Unlike the reduction of oral disease found in the child-

ren's population in most western European countries, an 

occurrence of dental caries in some East and Central 

European countries have been increased [3].

The dramatic economic and political changes which 

have happened in this region have its consequences on 

health services as well as on oral health. Political transition 

with the comprehensive health reform in Bosnia and 

Herzegovina coincides with a worsening of oral health in 

the children's population. Data from several studies sho-

wed that DMFT in 12 –year old children were above 4,0 [4, 

5]. 

A weak epidemiological tradition of most Central and 

East European countries, as well as rare national oral 

health surveys, is the characteristic for epidemiological 

studies in Bosnia and Herzegovina too. 

The first nationwide epidemiological survey was 

conducted in 1987 when Bosnia and Herzegovina was still 

a part of Yugoslavia and the second one in 2004. After this 

time, some studies which covered small regions of Bosnia 

and Herzegovina or single town were conducted, but the 

deficiency of new data is evident.  It was expected that time 

period of 30 years, which was the timeframe for this 

review, brought some changes in oral health as well.

The aim of this review was to evaluate the overtime 

trends of oral health of the children's population in Bosnia 

and Herzegovina following the results of published studies 

in chronological order since 1987 till May 2017. 

Materials and Methods 

Data Sources and Searches

Electronic searches up to May 2nd, 2017, were 

conducted using the following electronic bibliographic 

databases:  PubMed, MEDLINE, WHO/oral health databa-

ses, EBSCO, HINARI and COBISS.BH. In order to identify 

additional primary studies which were not published 

elsewhere, hand-searches of Library of the Faculty of 

Dentistry University of Sarajevo were conducted too [6].  

The key words, both in English and Bosnian language, used 

in the search were: children´s oral health, schoolchildren, 

DMFT/dmft indexes, dental public health, prevalence of 

dental caries in children, health care surveys, epidemio-

logy, Bosnia and Herzegovina. The search was not limited 

to the English language nor restricted by other means. 

Once potentially relevant abstracts were selected, the full 

reports were retrieved for a final selection process. If the 

abstract was judged to contain insufficient information to 

ascertain the appropriateness of the work for inclusion, 

the full report was obtained and reviewed before a final 

decision was made. 

Out of the primary list of studies, 17 studies were 

selected as they fulfilled the following inclusion criteria: 

1. Studies published after the year 1987 and 

2. Studies which evaluated oral health of children's 

population in Bosnia and Herzegovina not diagnosed with 

any chronic disease [7 - 23].   

The main reasons for exclusion were that the articles 

were not within the scope of any of the dental fields or that 

they did not use explicit methods to identify relevant stu-

dies.

The selected studies, including Master and Ph.D. thesis 

based on the children's oral health in Bosnia and Herze-

govina, were classified according to a year of publishing, a 

journal of publishing, towns were the survey was conduc-

ted and the age groups included in surveys (Table 1.).  

Mean dmft /DMFT index in children in Bosnia and 

Herzegovina during the period 1987-2017 were 

presented in ascending order based on the year when 

surveys were conducted in Table 2.

Different methodologies, which have been used in 

those studies, resulted in a wide range of data which 

couldn't always be compared. That's why this study com-

pared only the results of the studies in which study partici-

pants were 12 –years old.  In the end, this review evaluated 

the results of ten studies which were conducted by the 

methodology proposed by World Health Organization 

(WHO) for basic oral health surveys for 12-year-olds [23]. 

Results 

Table 2. shows the mean dmft and DMFT in children in 

Bosnia and Herzegovina during the period 1987 -2017 

based on oral health survey data presented by year of the 

study and by age.  

The mean DMFT varied from 3,91 in 7-year old children 

from Mostar 14 to 10,8  in 15 to 18-year-olds in Foča [12]. 

Although time distance and different age of participants 

between those two studies should be taken into account, 
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differences in DMFT values are significant. Such a high 

value of DMFT found in Foča in 2006 corroborate with the 

results of the study published in 2002 where the author 

reported the DMFT value of 11,88 for 15-year olds in 

Sarajevo [12, 11].  

This review compared the results of ten studies which 

used the same methodology and same age study group of 

12–years old participants. (Table 3.). The year 1987, when 

the first nationwide epidemiological survey was conduc-

ted, represents a zero point of this research. It can be said 

that the oral health in post-war Bosnia and Herzegovina is 

slightly better compared with the results of the first 

nationwide epidemiological survey conducted in the year 

1987. 

Discussion

The goal of data collection is to assist governments, 

health authorities and health professionals in formulating 

policies, specifying standards and developing pro-

No. Authors

Year of publishing 
(Reference number 

within brackets)
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Year of publishing 
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differences in DMFT values are significant. Such a high 

value of DMFT found in Foča in 2006 corroborate with the 

results of the study published in 2002 where the author 

reported the DMFT value of 11,88 for 15-year olds in 

Sarajevo [12, 11].  

This review compared the results of ten studies which 

used the same methodology and same age study group of 

12–years old participants. (Table 3.). The year 1987, when 

the first nationwide epidemiological survey was conduc-

ted, represents a zero point of this research. It can be said 

that the oral health in post-war Bosnia and Herzegovina is 

slightly better compared with the results of the first 

nationwide epidemiological survey conducted in the year 

1987. 

Discussion

The goal of data collection is to assist governments, 

health authorities and health professionals in formulating 

policies, specifying standards and developing pro-
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grammes to prevent disease, and to measure the progress, 

impact, and efficacy of efforts to control diseases that are 

already affecting their populations. Although public health 

problems associated with the oral disease can be 

considered as a serious burden on countries around the 

globe it can be said that the surveillance of oral health is 

neglected in modern public health [23]. 

For global comparison, dental caries trends in the 

young population, represented by 12-year-olds, are the 

centre of attention and likewise a monitoring instrument 

of the success of preventive measures.

The results of this review showed a lack of information 

on the oral health of the children's population in Bosnia 

and Herzegovina. The literature on the oral health of child-

ren in Bosnia and Herzegovina has several limitations. The 

difference in methodology applied in the studies publi-

shed in the domain of oral health in Bosnia and Herze-

govina can be considered as a main limiting factor in the 

evidence base. The principal shortcomings are the diffe-

rence in age groups which are not standardized monito-

ring groups suggested by World Health Organization 

(WHO) and some study design issues. 

At the time when most industrialized countries report 

a remarkable decline in the prevalence of dental caries 

[24] Bosnia and Herzegovina didn't achieve even the WHO 

Global Goals for oral health by the year 2000 which is that 

on average no more than 3 DMFT should be observed in 

children at the age of 12 years [25].  The reasons for this 

situation can be found in the study of Topić in 1985 who 

evaluated oral health care on a primary level in Bosnia and 

Herzegovina. Based on his findings, the author claimed 

that primary dental care in Bosnia and Herzegovina has a 

sufficient number of well-trained staff but oral health care 

for the population groups in high caries risk, such as 

children and a pregnant woman, was not sufficiently 

developed [26]. At the same time, financial support for 

primary dental health care was not enough to meet the 

needs of specific population groups [26]. An average DMFT 

of 4,16  in 12-year-olds reported in the second nationwide 

epidemiological survey conducted in 2004 coincides with 

an increase in the occurrence of dental caries in some 

countries of Eastern Europe at the beginning of 21 Century 

[3, 27].  Such a high value of DMFT of 12-year-olds found in 

2004 could be expected, because of a high value of 

untreated caries, which was 93,6%  for deciduous teeth, 

previously found  in the study conducted in 2001. [5,10] 

The decline in dental caries prevalence of children, [28, 

29] reported by most of the Western European countries 

wasn't found in Bosnia and Herzegovina and in several 

countries in Balkan region. DMFT above 4 of 12-year-olds 

found in 2004 in Bosnia and Herzegovina corresponds 

with the mean DMFT value of 4,2 of 12-year-olds in Croatia 

in 2015 [29]. 

 

expected that dmft/DMFT of children in Bosnia and 

Herzegovina, as a crucial indicator of oral health, to reach 

the goals set by  World Health  Organization.
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The results of this review showed a lack of information 

on the oral health of the children's population in Bosnia 

and Herzegovina. The literature on the oral health of child-

ren in Bosnia and Herzegovina has several limitations. The 

difference in methodology applied in the studies publi-

shed in the domain of oral health in Bosnia and Herze-

govina can be considered as a main limiting factor in the 

evidence base. The principal shortcomings are the diffe-

rence in age groups which are not standardized monito-

ring groups suggested by World Health Organization 

(WHO) and some study design issues. 

At the time when most industrialized countries report 

a remarkable decline in the prevalence of dental caries 

[24] Bosnia and Herzegovina didn't achieve even the WHO 

Global Goals for oral health by the year 2000 which is that 

on average no more than 3 DMFT should be observed in 

children at the age of 12 years [25].  The reasons for this 

situation can be found in the study of Topić in 1985 who 

evaluated oral health care on a primary level in Bosnia and 

Herzegovina. Based on his findings, the author claimed 

that primary dental care in Bosnia and Herzegovina has a 

sufficient number of well-trained staff but oral health care 

for the population groups in high caries risk, such as 

children and a pregnant woman, was not sufficiently 

developed [26]. At the same time, financial support for 

primary dental health care was not enough to meet the 

needs of specific population groups [26]. An average DMFT 

of 4,16  in 12-year-olds reported in the second nationwide 

epidemiological survey conducted in 2004 coincides with 

an increase in the occurrence of dental caries in some 

countries of Eastern Europe at the beginning of 21 Century 

[3, 27].  Such a high value of DMFT of 12-year-olds found in 

2004 could be expected, because of a high value of 

untreated caries, which was 93,6%  for deciduous teeth, 

previously found  in the study conducted in 2001. [5,10] 

The decline in dental caries prevalence of children, [28, 

29] reported by most of the Western European countries 

wasn't found in Bosnia and Herzegovina and in several 

countries in Balkan region. DMFT above 4 of 12-year-olds 

found in 2004 in Bosnia and Herzegovina corresponds 

with the mean DMFT value of 4,2 of 12-year-olds in Croatia 

in 2015 [29]. 

 

expected that dmft/DMFT of children in Bosnia and 

Herzegovina, as a crucial indicator of oral health, to reach 

the goals set by  World Health  Organization.
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ABSTRACT

Mechanism of the bisphosphonates action, especially side effects and 

complications these medicines can cause in oral cavity, is of great 

importance to dental medicine doctors in their everyday practice. 

Unfamiliarity of dental medicine doctors with consequences of 

bisphosphonate therapy in patients undergoing intensive dental 

procedures, such as tooth extraction, apicotomia, dental implant 

placement and periodontal surgery, can cause serious health problems and 

ultimately damage their health. 

Most common complication is Bisphosphonate Related Osteonecrosis 

of the Jaw (BRONJ).

Osteonecrosis of the jaw is atrophy of the bone matrix with symptoms 

like pain, tooth mobility and surfaces of bare bones of the jaw, followed by 

symptoms of infection, both local and systemic. 

The purpose of this article is to point out  to mostly common 

complications in everyday dental practice such as consequences of 

multiple effects of bisphosphonates and to present generally accepted 

guidelines for prevention, diagnostics and therapy in osteonecrosis of the 

jaw, being the  of bisphosphonate therapy use. 

Prevention and early detection are crucial to prevent appearance and 

frequency of osteonecrosis of the jaw induced by bisphosphonate therapy. 

Decision on dental procedures in patients using bisphosphonate 

therapy must be made in a multidisciplinary way based on the assessment 

of dental medicine doctor and attending oncologist in order to evaluate 

whether the planned dental procedure will be more beneficial for the 

patient than the potential risk or it will additionally endanger already 

damaged patient's health. 
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ABSTRACT

Mechanism of the bisphosphonates action, especially side effects and 

complications these medicines can cause in oral cavity, is of great 

importance to dental medicine doctors in their everyday practice. 

Unfamiliarity of dental medicine doctors with consequences of 

bisphosphonate therapy in patients undergoing intensive dental 

procedures, such as tooth extraction, apicotomia, dental implant 

placement and periodontal surgery, can cause serious health problems and 

ultimately damage their health. 

Most common complication is Bisphosphonate Related Osteonecrosis 

of the Jaw (BRONJ).

Osteonecrosis of the jaw is atrophy of the bone matrix with symptoms 

like pain, tooth mobility and surfaces of bare bones of the jaw, followed by 

symptoms of infection, both local and systemic. 

The purpose of this article is to point out  to mostly common 

complications in everyday dental practice such as consequences of 

multiple effects of bisphosphonates and to present generally accepted 

guidelines for prevention, diagnostics and therapy in osteonecrosis of the 

jaw, being the  of bisphosphonate therapy use. 

Prevention and early detection are crucial to prevent appearance and 

frequency of osteonecrosis of the jaw induced by bisphosphonate therapy. 

Decision on dental procedures in patients using bisphosphonate 

therapy must be made in a multidisciplinary way based on the assessment 

of dental medicine doctor and attending oncologist in order to evaluate 

whether the planned dental procedure will be more beneficial for the 

patient than the potential risk or it will additionally endanger already 

damaged patient's health. 
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Introduction

Bisphosphonates are drugs that are nowadays com-

monly prescribed, thus increasing the number of patients 

in everyday dental practice. Faced with the fact that these 

drugs can cause dangerous complications on the patients' 

jawbone if exposed to invasive dental procedures, we deci-

ded to point at such complications.

Bisphosphonates are drugs used to treat and prevent 

osteoporosis, Paget's disease of bones (osteitis deformans), 

bone cancer metastasis, metastatic lung cancer, metastatic 

breast cancer, metastatic prostate cancer, multiple myelo-

ma and malignant hypercalcaemia [1]. It is rather impor-

tant for the doctors to accept the fact that the bisphospho-

nate therapy is one of the most common cause of osteone-

crosis of the jaw. This type of osteonecrosis is called bis-

phosphonate-related osteonecrosis of the jaw or bisphos-

phonate-induced osteonecrosis of the jaws (BION) [2]. 

Osteonecrosis of the jaw appearing after an invasive 

dental treatment, such as mostly tooth extraction, at 

patients using some of the bisphosphonates is usually an 

irreversible condition heavily influencing the quality of 

everyday life (feeding, speaking and the ability to maintain 

dental hygiene become rather difficult) and requiring 

long-term treatment.  Bisphosphonates were firstly men-

tioned in medicine in the 1960s in the context of metabolic 

bone disorder [3]. Only in 2003, the world's oral and 

maxillofacial surgeons recognised and reported about the 

cases of open bone lesions in maxillofacial region of 

patients treated with intravenous bisphosphonates which 

could not been healed [4]. Bisphosphonates are drugs 

slowing down the activity of osteoclast. Since the dynamic 

of bone mineralization is conditioned by the balance of 

osteoblast and osteoclast activities, and by blocking the 

osteoclast activities, the osteoblast activity which forms 

the bone becomes dominant, therefore the bone matrix 

becomes more formed rather than degraded. Due to their 

physical and chemical properties, they tend to accumulate 

highly in the bone matrix having very long half-life (longer 

than ten years) [5, 6]. There are two different kinds of 

bisphosphonates according to their chemical composition 

and impact on osteoclasts: nitrogenous and non-nitroge-

nous bisphosphonates. Non-nitrogenous bisphospho-

nates urge osteoclasts to initiate apoptosis [3]. The group 

of non-nitrogenous bisphosphonates is made of etidronate 

and tiludronate. They are to be taken orally and are mostly 

used for treating osteoporosis. It has not been noted yet 

that these bisphosphonates induce bisphosphonate osteo-

necrosis of the jaws [5]. The group of nitrogenous bisphos-

phonates is made from pamidronate, alendronate, and 

zoledronate considered to be the most potent bisphospho-

nates. They are to be taken intravenously and in high doses 

if disease is malignant. Bisphosphonates that are taken 

parenterally are usually prescribed to oncological patients 

and are considered highly potent bisphosphonates that 

mostly cause BION. Patients that are on parenteral 

bisphosphonates therapy and undergoing some of the 

invasive dental procedures have seven times greater risk 

of getting BION than those not undergoing the treatment 

[10]. The risk of complications in oral cavity is significantly 

less if the drug is taken orally, nevertheless, it is necessary 

to be cautious during the invasive dental procedures. 

Besides the manner of drug consumption, the length of 

the therapy, drug doses and type of disease also affect 

development of osteonecrosis of the jaw significantly [12]. 

In 37.8 % cases the osteonecrosis of the jaw could be rela-

ted to previous tooth extraction [7]. It has been proved that 

taking preventive measures can decrease osteonecrosis of 

the jaw up to 85% per year [8]. 

Diagnosis of the osteonecrosis of the jaw is set in the 

cases when the patient is currently or has recently been 

using the bisphosphonate therapy, if the clinical intraoral 

examination shows that the bone is exposed longer that 

eight weeks, and if there are no anamnestic data on jaw 

radiotherapy. BION can be asymptomatic, or followed by 

pain, swelling, tooth loss, or disturbed sensation. 

It is necessary to diagnostically differentiate between 

the bisphosphonate osteonecrosis and the following con-

ditions: alveolar osteitis, gingivitis, periodontal disease, 

fibrous dysplasia, chronic sclerosing osteomyelitis, and 

bone metastases [13].

Clinical image of the osteonecrosis of the jaw begins 

with a pathological flow of the post-extraction wound 

healing process including pain, swelling of soft tissues, and 

consequently appear ulcers exposing jaw bone (Picture 1, 

2) ,extra-oral fistulae (Picture 3) and subsequent tooth 

loss. In more serious cases, pathological fractures of jaw 

bone are possible (Picture 4) [3]. As the disease progre-

sses the above-mentioned symptoms can also be followed 

by lower lip paraesthesia [9].

Lesions usually appear on mandibula rather than on 

maxilla, in 2:1 ratio. Most often they appear in places with 

thinner mucous membrane, bony prominence, such as: 

torus, exostosis, and mylohyoid line [10]. Besides the local 

changes, the osteonecrosis of the jaw caused by 

bisphosphonates can also cause disorder in its function, 

such as difficulties with chewing, speaking and halitosis 

[5]. X – ray (retro alveolar image, orthopantomogram, and 

CBCT) is of significant help when it comes to diagnostics 

and differential diagnostics of bisphosphonate 

osteonecrosis.

Osteonecrosis of the jaw therapy lasts long, and its 

success is questionable. There are three treatment 

methods described in literature: conservative, surgical, 

and the third one as the combination therapy treatment 

that can be combined with the conservative or surgical 

method. 

The conservative method implies:

- Mouth rinsing with antibacterial solution, such 

as: 0.12% chlorhexidine, antibiotics (penicillin 

and metronidazole combined, or clindamycin in 

the case of penicillin allergies), antifungal 

therapy.

The surgical method implies:

- Surgical debridement, sequestration, antrostomy 

(surgical removal of pathological content from 

sinuses), extraction of the tooth with the bone 

affected by osteonecrosis, bone resection, 

reconstructive surgery.

The additional methods of therapy imply:

- Hyperbaric oxygen therapy, ozone therapy, laser 

therapy, PRF (platelet-rich fibrin), mesenchymal 

stem cell therapy 14].

The therapy protocol of BION treatment is recommen-

ded by The American Association of Oral and Maxillofacial 

Surgeons (AAOMS) [11].
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Picture 1. 
Exposed, necrotic bone in the right side 

of the lower jow in a breast cancer patient with history 
of monthly use of  bisphosphonate intravenosly.

      
(Taken from:http://www.nature.com/bonekey/knowledgeenvironment/

2011/1103/bonekey20110500/full/bonekey20110500.html?foxtrotcallback
=true; Matthew R Allen, Salvatore L Ruggiero. Osteonecrosis of the jaw: 
Recent clinical and preclinical advances; IBMS BONEKey(2011)8,141-153

(2011); Published online March 2011)

Picture 2.
 Exposed necrotic bone in the right maxilla in a patient 

who received zoledronate therapy over aperiod of 23 months,
Exposed bone initiated teeth removal.

(Taken from: http://ar.iiarjournals.org/content/33/9/3917/F1.
expansion.html, Incidenc of   bisphosphonate- related Osteonecrosis 

of the Jaw in Consideration of Primary Disease and Cocomitant therapies)

Picture 3. 
Extraoral fistula resulting from a necrotic bone lesion of 

the left mandible in a patient who received pamidronate (Aredia) 
therapy over a period of 19 months.

(Taken from : http://ar.iiarjournals.org/content/33/9/3917/F4.expansion.
html, Incidenc of   bisphosphonate- related Osteonecrosis of the Jaw in 

Consideration of Primary Disease and Cocomitant therapies)

Picture 4. 
(Taken from :http://www.rdhmag.com/articles/

print/volume-34/issue-7/columns/drug-induced-osteonecrosis
-of-the-jaws.html, Drug – induced osteonecrosis of the Jaws, 

by Lynne Slim , july 17, 2014 )
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Conclusion

The role of dentist managing the treatment of patients 

on bisphosphonates therapy is utterly important. 

Anamnesis is the key imperative in working with this 

group of patients. The dentist should recognize all 

pathological conditions in the oral cavity that could lead to 

osteonecrosis of the jaw during the bisphosphonates 

therapy and determine the therapy plan for every patient 

based on their professional clinical opinion. If the patient 

reaches the dentist with already developed clinical image 

of the osteonecrosis of the jaw, the dentist must recognize 

and diagnose it and refer the patient to the appropriate 

specialist institution. 

Biological efficiency is significantly weaker in the case 

of bisphosphonates taken per os and percentage of 

probability for the osteonecrosis of the jaw is quite lower 

with these bisphosphonates rather than parenteral 

bisphosphonates. 

In our opinion, the cooperation between medical 

doctor and oncology, dental medicine doctor and dental 

surgery specialists is crucial for the patient's benefit 

through offering the patient undergoing the invasive 

dental procedure, such as tooth extraction, information 
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STAGE 0 STAGE 1 STAGE 2 STAGE 03

Patients without clinical 

evidence of exposed 

necrotic bone, but with 

specific symptoms, in 

which case the therapy 

could be recommended.

Asymptomatic patients 

and patients who have 

no presence of infection.

Th : antibacterial 

mouthwash, clinical 

examination every three 

months, patient education, 

and consideration of the 

indications for the 

bisphosphonates therapy.

Patient with clinical 

image of the presence 

of exposed bone followed 

by an infection, pain, 

swelling, and skin 

redness in the region 

of the exposed bone 

and with or without 

pus discharge.

Th : symptomatic treatment 

with oral antibiotics, rinsing 

with antibacterial 

mouthwash, pain control, 

surface debridement for 

eliminating soft tissue 

irritation.

Patient with the exposed 

bone followed by pain, 

infection and pathological 

fracture or extraoral fistula.

Th : antibiotics treatment, 

pain control, rinsing with 

antibacterial mouthwash, 

surgical debridement/

resection for long-lasting 

palliation and pain infection.

Table 1. The recommended BION treatment therapy protocol
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The book "Dental Anesthesiology" through histo-

logical review and close association between 

medicine and dentistry, through pharmacology and 

mechanisms of action, all the way to division and 

complications, deals with local anesthesia, which 

absence will make contemporary dentistry unthin-

kable. Easing or alleviating pain is imperative in 

medicine and dentistry, and any painless intervention 

represents great achievement, success and comfort 

both for the patient and the doctor. A proper selection, 

application and action could not be guaranteed 

without knowledge and especially the knowledge 

regarding the effects of local anesthetic. 

This is precisely what this book is about. With its 

methodology and the elaboration of the problem to 

the very core, including exhaustive concepts and con-

temporary approach, it gives a rich knowledge of local 

anesthesia issues, which absence in everyday dental, 

even medical practice would be unthinkable. With its 

simplicity in language and style, it approaches the 

student and academic doctrine as a reference for wor-

king, teaching and writing. It abounds in high quality 

BOOK REVIEW

illustrations helping the approach to understanding 

the issues this book deals with. 

It is written in 5 large chapters, which exhaustively 

and methodically process the concepts of dental 

anesthesia. The authors worked out and gave the 

answers to all dilemmas and ambiguities connected to 

the application, technique and action of local anesthe-

tic. It may be seen through a section of local anesthetic 

pharmacology determining the onset of the action 

and local anesthetic duration, applicable in the 

selection of anesthetic to be applied in inflammatory 

area being the eternal dilemma of the doctor. 

Throughout the chapter on Vasoconstrictors, it 

clarifies its role and significance in the composition of 

local anesthesia and applicability in various acute and 

chronic systemic diseases. It is very important in 

everyday practice in order to answer and to clarify, 

through a given formula, a dilemma regarding the max 

amount of anesthetic applicable to one patient within 

the planned procedure and localization. Thus, 

through proportion, it calculates max dose of 

vasoconstrictor in comparison to the selected local 
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anesthetic and its amount of application. Compre-

hensible and understandable for the first time, this 

dilemma is clarified. The chapter local anesthesia 

gives the definition, instruments, division and proper 

techniques of local anesthetic application, where the 

accent is placed to proper application and knowledge 

of the anatomical structure in order to avoid 

problems by giving more or unnecessary high 

amounts of anesthetic. This analytical approach of 

the author speaks in favor of higher appreciation of 

knowledge, rich clinical and teaching experience. 

It was followed by the chapter on the compli-

cations with a part regarding the importance of the 

access to complications, preventing and solving 

them. 

Only rich clinical experience, work, research and 

trend to follow contemporary literature and works 

could justify the necessity for such a great work and 

professional literature, giving contribution in 

learning and understanding for students, doctors, the 

wider area of medical sciences, both in Bosnia and 

Herzegovina and throughout the region and beyond, 

taking into account the insufficiency of domestic 

literature regarding this problem.
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