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Abstract 
The apical periodontitis as an infection is the result of endodontic infections and is manifested 
when the immunological system of the host is activated from microorganisms which penetrate in 
to the dental pulp through the root canals. The aim of this study is to compare the clinical diagno-
sis and the pathohistological identification of chronic odontogenic infections with microvascular 
proliferation. The study was carried out in University Dental Clinical Center of Kosova in coopera-
tion with Histopathology Departement. In this study were included 36 children between 10 - 15 
years old, 20 girls and 16 boys, with permanent dentition and chronic apical changes. After the 
clinical and x-ray examination, the tooth extraction was done, and then the tissue of periapical re-
gion was taken, by the exvaction of the periapical granulomas and the other pathological tissues. 
From a total of 36 children with chronic apical changes and granulomas, 9 (25.0%) of the children 
had chronic apical periodontitis, from which 6 (16.67%) of the children did not have microvascu-
lar proliferation, 1 (2.78%) child had a medium level of microvascular proliferation and 2 (5.56%) 
children had signification microvascular changes (proliferation). A total of 6 (16.67%) children 
had chronic apical periodontitis with a fistula from which 5 (13.89%) children did not have mi-
crovascular proliferation and 1 (2.78%) child had a medium level of microvascular proliferation. 
A total of 5 (13.89%) children had chronic apical periodontitis with parulis, from which 3 (8.33%) 
children did not have microvascular proliferation, 1 (2.78%) child had a low level of microvascu-
lar proliferation and 1 (2.78%) child had severe microvascular proliferation. 
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1. Introduction 
The apical periodontitis as an infection is the result of endodontic infections and is manifested when the immu-
nological system of the host is activated from microorganisms which penetrate in to the dental pulp through the 
root canals. 

Dental caries is a disease which nowadays is considered to have a high prevalence like the cardiovascular and 
psychiatric diseases [1]. The odontogenic infections are not a singular specific pathology and they are always a 
result of complications of untreated dental caries as a common factor or they are a result of other predisposing 
factors [1]-[5]. 

The grown and evolution of the orofacial systems in whole, the evolution and maturation processes of the 
dento-alveolar tissues and the evolutional processes of the primary and the young secondary dentition have a 
great role in the initiation and evolution of the odontogenic infection in children. The diseases of the dental pulp 
and the periodontal tissues are a result of the anatomical, physiological and histological characteristics [6]. The 
causes which have a role in the initiation of the pathological processes in the pulp can be :microbiological (bac-
teria and their toxins), chemical (medications, the materials used in dental fillings and the alcohol used to clean 
the dental cavity), mechanical (they can be: acute—insensitive work with instruments and chronic—bad habits, 
bruxism, inadequate orthodontic braces, hot or cold drinks, galvanic microcurrent, improper and frequent usage 
of vitalion) and iatrogenic, from which the most common are rough usage of the rotating instruments, prolonged 
drying of the cavities, artificial opening of the pulp and exc [7] [8]. 

Stashenko said that the infections of the bone structures and the soft tissues of the oral cavity most commonly 
have dental etiology but at the same time other factors such as the haematogenous, lymphatic and traumatic 
components can have an influence [9]. 

The apical periodontitis is a result of an endodontic infection and it is manifested in those moments when the 
immunological system of the host is activated from the microorganisms which invade from the root canals [10]. 
The evolution of the apical periodontitis is considered as a dynamic confrontation between the microbiological 
factors and the immunological mechanism of the host in the region between the infected radicular pulp and the 
periodontal ligament which results with a local inflammation, resorpsion of the hard tissue, destruction of the 
other periodental tissues and eventually forming of different histopathological categories of the apical periodon-
titis, frequently named as periapical lesions [10]. 

Very little attention is given to the need of pathohistological examination of the periapical tissues outside of 
hospitals. Many authors (9 - 13) have said that the periapical lesions which do not react to the conservative en-
dodontic treatment should undergo pathohistological verification. The guidelines from the American Association of 
Endodontists suggest that a pathohistological verification should always be done whenever we have enough tis-
sue which can be processed. One author who believes that the clinical diagnosis has a high percent of accuracy 
states that a careful systematic clinical diagnosis can differentiate the endodontic from the non-endodontic pa-
thological processes and that the routine sending of surgical material for pathohistological diagnosis does not 
have any advantage. The decision for taking material for a biopsy is made in the moment when we have a clini-
cal suspicion and we want to evade setting a wrong diagnosis, which can be evaded by sending the tissue for 
pathohistological verification [11]. 

Taking into consideration the stages of the inflammation of the dental pulp and surrounding structures and the 
everyday problems which we encounter in our dental offices and the dilemmas which come when we are deciding 
about a correct diagnosis, we set goals with which we can compare the clinical diagnosis and the pathohistological 
identification in chronic dental infections with microvascular proliferation in kids with permanent dentition. 

2. Purpose of the Study 
Due to the high number of the patients with chronic odontogenic infections and periapical changes and granu-
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lomas identified by retroalveolar x-ray, the purpose of our study was to compare the clinical diagnosis of chronic 
odontogenic infections and the pathohistological identification of this infections with microvascular proliferation 
in different group of children. 

3. Methods and Materials 
For the realization of our goals we included 36 children, age 10 - 15 years old, 20 girls and 16 boys, all of them 
with chronic apical processes and granulomas were indicated for extraction of the tooth because of the dental 
infections. All children were divided to 4 groups, depending from clinical diagnosis for which have been noti-
fied, examined and according to microvascular proliferation level found on histopathological preparations. The 
research has been finished in University Dental Clinical Center of Kosova, Prishtine, Kosove, period of January- 
September 2014. 

Before tooth extraction, a written consent was taken from the parents of the children who was noted in a spe-
cialized questioner. The research has been approved from Ethical Proffesional Committee of UDCCK (Univer-
sity Dental Clinical Center of Kosova). 

The number of children participating in this research is compatible with the results of the study. 

3.1. Pathohistological Examinations 
In the tooth in which there was a chronic processes and we suspected a granuloma, in which tooth we deter-
mined the existence of a granuloma with an x-ray, after the extraction of the tooth we took a piece of the tissue 
with a sterile scalpel and we placed it in formalin. These samples were sent to the Institute for Pathology where 
after 24 hours the samples were made into samples with a thickness of 4 mm. These samples were placed in 
special cassettes in which they stayed for another 24 hours, after which they were put in a Histokinet machine 
for another 24 hours. After this time the slides were put in paraffin so they can be prepared into samples with a 
thickness of 4 microns. These samples were then put into special dies in which they stayed for 30 minutes. After 
they dried they were covered with special covering glasses and the results were read by a pathologist. 

The pathohistological evaluation was done at the Institute for Pathology in the Medical Faculty in Prishtina. 

3.2. Statistical Analysis 
The analyses of the data were done in the statistical program Statistica 7.1. The association between the clinical 
diagnosis and the pathohistological diagnosis was tested with the x2 test/Fisher. A risk of inflammation, edema, 
hyperemia, microvascular proliferation, hemorrhage, and fibrosis was assessed with OR/Wald 95%Cl. The sig-
nificance was determined for p < 0.05. 

4. Results 
In Table 1, we can see the distribution of the data in correlation with the clinical diagnosis and the pathohisto-
logical diagnosis in the group of children with chronic apical processes and granulomas. From a total of 36 
children with chronic apical processes and granulomas, 9 (25%) of the children had chronic apical periodontitis, 
from which 6 (16.67%) of the children did not have microvascular proliferation and 2 (5.56%) of children had 
expressed microvascular proliferation. Total 16 (44.44%) children had chronic apical periodontitis with granu-
lomas from which 1 (2.78%) child did not have microvascular proliferation, 4 (11.11%) children had a low level 
microvascular proliferation, 6 (16.67%) children had a middle level microvascular proliferation and 5 (13.89%) 
children had a high level microvascular proliferation. 

A total of 6 (16.67%) children had chronic apical periodontitis with a fistula from which 5 (13.89%) children 
did not have microvascular proliferation and 1 (2.78%) child had a middle level microvascular proliferation. A 
total of 5 (13.89%) children had chronic apical periodontitis with parulis, from which 3 (8.33%) children did not 
have microvascular proliferation, 1 (2.78%) child had a low level microvascular proliferation and 1 (2.78%) child 
had a high level microvascular proliferation. The results showed that p > 0.05 Fisher exact/and that there is a cor-
relation between clinical diagnosis and pathohistological diagnosis respectively and microvascular proliferation. 

The data in Table 2 show the association between the chronic apical periodontitis and microvascular prolife-
ration. From a total of 36 children, chronic apical periodontitis had 9 (25.00%) children, from which 3 (8.33%) 
children had microvascular proliferation and 6 (16.67%) children did not have microvascular proliferation. A  
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Table 1. Clinical diagnosis & pathohistological diagnosis. 

 Diagnosis 
Microvascular proliferation 

Row total 
None Low Medium High 

Count Chronic apical periodontitis 6 0 3 0 9 

Total percent  16.67% 0.00% 8.33% 0.00% 25.00% 

Count Chronic apical periodontitis with a granuloma 1 2 11 2 16 

Total percent  2.78% 5.56% 30.56% 5.56% 44.44% 

Count Chronic apical periodontitis with a fistula 5 0 1 0 6 

Total percent  13.89% 0.00% 2.78% 0.00% 16.67% 

Count Chronic apical periodontitis with parulis 3 1 1 0 5 

Total percent  8.33% 2.78% 2.78% 0.00% 13.89% 

Count All groups 15 3 16 2 36 

Total percent  41.67% 8.33% 44.44% 5.56%  

 
Table 2. Chronic apical periodontitis & microvascular proliferation. 

Chronic apical periodontitis 
Microvascular proliferation 

Total 
Yes No 

Yes 3 6 9 

 8.333% 16.667% 25.000% 

No 18 9 27 

 50.000% 25.000% 75.000% 

Total 21 15 36 

 58.333% 41.667%  

 
total of 27 (75.00%) children had some other diagnosis, from which 18 (50.00%) children had microvascular 
proliferation and 9 (25.00%) children did not have microvascular proliferation. The results showed that p > 0.05 
(p = 0.09)/Fisher exact/and we can conclude that there is not a significant association between chronic apical pe-
riodontitis and microvascular proliferation. The children that had chronic apical periodontitis had a 0.25 times 
(OR = 0.25/Wald 95%Cl: 0.05 - 1.24) smaller risk of having microvascular proliferation in comparison to the 
children who had other diagnosis. 

The data in Table 3 show the association between the chronic apical periodontitis with a granuloma and mi-
crovascular proliferation. From a total of 36 children who had chronic apical periodontitis with a granuloma, 15 
(41.67%) children had microvascular proliferation and 1 (2.78%) child did not have microvascular proliferation. 
A total of 20 (55.56%) children had some other diagnosis, from which 6 (16.67%) children had microvascular 
proliferation and 14 (38.89%) children did not have microvascular proliferation. The results showed that p < 
0.001 (p = 0.0001)/Fisher exact/and that there is a significant association between chronic apical periodontitis 
with a granuloma and microvascular proliferation. The children who had chronic apical periodontitis with a 
granuloma had a 35 times (OR = 35/Wald 95%Cl: 3.73 - 328.38) higher risk of having microvascular prolifera-
tion in comparison to the other children who had other diagnosis. 

The data in Table 4 show the association between the chronic apical periodontitis with a fistula and micro-
vascular proliferation. From a total of 36 children, chronic apical periodontitis with a fistula had 6 (16.67%) 
children from which 1 (2.78%) child had microvascular proliferation and 5 (13.89%) children did not have mi-
crovascular proliferation. A total of 30 (83.33%) children had some other diagnosis from which 20 (55.56%) 
children had microvascular proliferation and 10 (27.78%) children did not have microvascular proliferation. The  
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results showed that p > 0.05 (p = 0.006)/Fisher exact/and that there is no significant association between chronic 
apical periodontitis with a fistula and microvascular proliferation. The children who had chronic apical peri-
odontitis with a fistula had a 0.10 times (OR = 0.10/Wald 95%Cl: 0.01 - 0.98) lower risk of having microvascu-
lar proliferation in comparison to the other children who had other diagnosis. 

The data in Table 5 show the association between the chronic apical periodontitis with parulis and microvas-
cular proliferation. From a total of 36 children, chronic apical periodontitis with parulis had 5 (13.89%) children 
from which 2 (5.56%) child had microvascular proliferation and 3 (8.33%) children did not have microvascular 
proliferation. A total of 31 (86.11%) children had some other diagnosis from which 19 (55.56%) children had 
microvascular proliferation and 12 (33.33%) children did not have microvascular proliferation. The results 
showed that p > 0/05 (p = 0.34)/Fisher exact/and that there is no significant association between chronic apical 
periodontitis with parulis and microvascular proliferation. The children who had chronic apical periodontitis 
with parulis had a 0.42 times (OR = 0.42/Wald 95%Cl: 0.06 - 2.90) lower risk of having microvascular prolife-
ration in comparison to the other children who had other diagnosis. 

 
Table 3. Chronic apical periodontitis with granulomas & microvascular proliferation. 

Chronic apical periodontitis with a granuloma 
Microvascular proliferation  

Total Yes No 

Yes 15 1 16 

 41.667% 2.778% 44.444% 

No 6 14 20 

 16.667% 38.889% 55.556% 

Total 21 15 36 

 58.333% 41.667%  

 
Table 4. Chronic apical periodontitis with a fistula & microvascular proliferation. 

Chronic apical periodontitis with a fistula 
Microvascular proliferation 

Total 
Yes No 

Yes 1 5 6 

 2.778% 13.889% 16.667% 

No 20 10 30 

 55.556% 27.778% 83.333% 

Total 21 15 36 

 58.333% 41.667%  

 
Table 5. Chronic apical periodontitis with parulis & microvascular proliferation. 

Chronic apical periodontitis with parulis 
Microvascular proliferation  

Total Yes No 

Yes 2 3 5 

 5.556% 8.333% 13.889% 

No 19 12 31 

 52.778% 33.333% 86.111% 

Total 21 15 36 

 58.333% 41.667%  
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5. Discussion 
The apical periodontitis is a inflammatory and destructive process of the periradicular tissue caused by etiologi-
cal agents which have endodontic origins. The apical periodontitis is most commonly caused by an endodontic 
infection. The primary pulp of the tooth is infected by the microflora after which it becomes necrotic. In the pulp 
we can find a mixed microflora in which the anaerobic bacteria predominate [12]. This polimicrobe community 
which is part of the root canal system has biological and pathogenic characteristics: antigenic, mitogenic, che-
motaxis, histolysis and activation of the hosts cells. The microbiological agents or their products in the root can-
al can spread to the surrounding periapical tissue [13]. When the host comes in contact with these agents it acti-
vates its defense mechanisms which are consisted from: a couple of types of cells, intercellular communicating 
molescules, antibody’s and effector molecules. When the hosts defense mechanism and the microbiological 
agents come into contact a great part of the periapical tissue is destroyed which results with the forming of the 
different types of apical periodontal lesions [14]. Besides the immunological defense mechanisms of the host, 
the body can not destroy the microbes which are located in the necrotic root canal which is outside the range of 
action of the immunological mechanism of the host. Knowing all of this we can conclude that the apical peri-
odontitis is not a self limiting disease [15]. 

The apical periodontitis is caused consequently by an endodontic infection and it is manifested in the mo-
ments when the immunological system of the host is activated from the microorganisms which are located in the 
root canals [16]. The evolution of the apical periodontitis is seen upon as a dynamic battle between the microbi-
ological factors and the immunological defense mechanisms of the host in the region between the infected radi-
cular pulp and the periodontal ligament which process results in a local inflammation, resorption of the hard tis-
sue, destruction of the other periodontal tissues and eventually forming different pathohistological categories of 
the apical periodontitis frequently named as periapical lesions [8]. The treatment for apical periodontitis, which 
in its bases is an infection of the root canal, is consisted of lowering the number of microbes in the root canal 
and prevention of a re-infection by filling the canals. The treatment has a high success rate, but still in some 
cases it can be unsuccessful [17]. The treatment is usually not successful in those cases where the treatment 
doesn’t meet the standards for control and elimination of the infection. In the cases where the standards are met 
and the procedures are followed carefully the treatment can still be unsuccessful. This is because the root canals 
have regions which can’t be cleaned and closed with the existing equipment, materials and techniques and the 
infection persists. In very little cases there are factors which are located in the inflamed periapical tissue. These 
factors do not allow the lesion to heal properly after the treatment [18]. 

The identification of the causative factors of the odontogenic infections of the primary and secondary teeth 
have been studied by many authors and in most cases they are classified as [12] [13] [19]: 

1) Microbiological (bacteria and their toxins) which can penetrate through the dentin channels as a result of 
caries, milolysis, coneiformed erosions, trauma or preparation, from periodontium in periodontopathic teeth, 
from foramen apicale, very rarely they spread through the blood and lymph, during pyemia, flu, miliar tubercu-
losis exc. 

2) Chemical (medicaments, materials used for fillings and the alcohol used to clean the dental cavity) 
3) Mechanical, which can be: acute—intensive work with instruments and chronic—bad habits, bruxism, in-

adequate orthodontic braces, hot or cold drinks, galvanic microcurrent, improper and frequent use of vatalion) 
4) Iatrogenic (rough usage of the rotating instruments, prolonged drying of the cavities, artificial opening of 

the pulp and exc.) 
As a predominant pathology which is a result from the chronic odontogenic infections, are considered those 

teeth which had chronic apical paradontitis followed by parulis which is a localized subgingival abscess in the 
alveolar bone which is connected with a canal (fistula) with the chronic periapical process of the primary tooth. 
The remaining roots from the primary dentition with apical processes are also considered as a relevant factor 
that is causing the dental infection [20]. 

When we take the permanent teeth into consideration, as causes for these infections we can list the following: 
chronic apical paradontitis with a fistula, fractured teeth with a fistula which is caused by caries or dental trauma, 
apical periodontitis verified with Rö, remaining gangrenous teeth with periapical processes and a fistula and 
secondary caries with periapical processes which are caused as a result of a unsuccessful treatment of the dental 
caries [14] [15]. 

The periapical lesions which are a result of the necrotic dental pulp are one of the most common pathological 
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situations which affect the alveolar bone. Although we can notice many cases of non-endodontic benign and 
malign lesions which are presented in the periapical region, still the most common are periapical granulomas, 
cysts or abscesses. The tissue from the periapical regions is sent for a pathohistological examination only in 
cases when we are not sure about the clinical diagnosis and it is not sent routinely for the already set clinical di-
agnosis [19]. The frequency of the clinical screening, which is done to see if there is benefit and also how big 
the benefit from the biopsy is, in correlation to setting the right diagnosis, isn’t known [21]. Some studies [21] 
[22] show that between 0.7% and 5% of the periapical biopsies result with pathohistological results which go in 
conclusion. These studies are almost identical with the study we carried out where from a total of 36 children 
with chronic apical changes and granulomas, 9 (25%) children had chronic apical paradontitis, from which 6 
(16.67%) children did not have inflammation, 1 (2.78%) child had a medium level of inflammation and 2 
(5.56%) children had severe inflammation. 

Total 16 (44.44%) children had chronic apical peridontitis with a granuloma from which 1 (2.78%) child did 
not have inflammation, 4 (11.11%) children had a low level of inflammation, 6 (16.67%) children had a medium 
level of inflammation, and 5 (13.89%) children had severe inflammation. A total of 6 (16.67%) children had chro- 
nic apical periodontitis with a fistula from which 5 (13.89%) children did not have inflamation and 1 (2.78%) 
child had a medium level of inflamation. 

Ricucci’s [23] studies are consisted of 106 biopsies taken with apicoectomy or after an extraction of the tooth 
from the root canals from the teeth with apical periodontitis (64 treated and 42 untreated) which were sent for 
pathohistological and pathobacteriological analysis and the results from the biopsies were in conclusion with the 
clinical diagnosis. 

In order to confirm the benefit of the histopathological examination as a confirmation of the clinical diagnosis 
of the odontogenic infection, Osawa [23] and col. routinely took biopsies from periradicular lesions of extracted 
teeth in 136 patients. The results confirmed the existence of periradicular lesions in 75 (55.2%) patients, the ex-
istence of a periapical abscess in 30 (22.8%) patients and the existence of granulomas in 23 (16.9%) patients. 
The conclusion was that there is a great correlation between the clinical and histopathological diagnosis. 

We should accent that the orofacial infections are common causes for visiting a dentist throughout the world. 
There is very little data about the clinical-epidemiological profiles which are published by dentist from the pri-
mary health care and for this reason we accented our focus on this problem. 

Taking into consideration the frequency of the odontogenic infections in children we hope that the results 
from our study will be a contribution to the dental community for confirming the right diagnosis of the chronic 
dental infections which are confirmed with pathohistological results 
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