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Abstract 
The research aims at emphasizing the interrelation between the social impact and the self-esteem of schoolchildren with dental crown 
fractures in the frontal group. Dental traumatic injuries are frequently met to schoolchildren, therefore, the prevention and interception of 
traumatic pathology within parents, teachers and children is more than necessary. Our statistical study intends to determine the prevalence 
of dental trauma to southwestern Romanian schoolchildren aged 6 to 14. The survey included a number of 1684 schoolchildren attending 
public schools, randomly chosen. Data were collected from October 2012 to December 2013. Clinical examination was conducted to assess 
the dental traumatic injuries. Age and gender distribution, etiological factors, risk factors and the cause of injuries were the parameters taken 
into consideration. The data collected was processed and analyzed using the SPSS (Statistical Package for the Social Sciences) statistical 
software. The overall prevalence of dental trauma was 4.63% amongst the subjects examined. The maxillary central incisor was the most 
commonly affected tooth (85.19% in boys and 97.87% in girls). We observed a significant statistical difference in the number of children with 
one, two or three fractured teeth from the urban and rural areas. The percentage of schoolchildren with crown fractures that we examined 
was of 3.09% in the urban area and 1.54% in the rural area. The traumatic injuries of the maxillary upper teeth were most prevalent. Since 
the dental trauma of incisors has a strong impact on the quality of life of children and their families, health preventive policies are needed in 
order to avoid psychological implications on the lifelong existence of children affected. 
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 Introduction 

The need of psychosocial acceptance has a major 
influence on the formation of the schoolchildren’s self-
perception. That is the reason why the social impact  
of pupils with dental crown fractures in the front group 
is extremely important for the development of their 
personality. Dental traumatic injuries are frequently met 
to schoolchildren; therefore, the prevention and inter-
ception of traumatic pathology within parents, teachers 
and children is more than necessary. There has been little 
research on the prevalence of dental trauma in comparison 
with the prevalence of dental caries. Dental trauma could 
be considered an important dental public health problem, 
because of its long-term consequences. There are few 
reports available on the epidemiology of traumatic dental 
injuries in schoolchildren in Romania [1, 2], as well as 
in other countries [1, 3–8]. 

Traumatic dental injuries are lesions that require 
special examination and a well conducted anamnesis in 
order to determine the proper diagnosis and find the right 

treatment rapidly. Polymorphism and the great variety of 
clinical forms that characterize dental–periodontal injuries 
make from each patient a unique case. The therapeutic 
attitude should include (beside this aspect) information 
from the various subjects of dental medicine such as: 
pedodontics, endodontics, orthodontics, periodontology, 
oral surgery. All these are necessary to ensure a correct 
oral rehabilitation of the patient [9]. In addition to pain 
and possible infection, the consequence of dental trauma 
(especially incisors) includes physical appearance damage, 
speech defects, and emotional impacts, thus affecting the 
child’s quality of life [3]. Traumatic dental injuries may 
occur anytime, at every moment of everyday life and may 
seriously affect the aesthetics of the face and the frontal 
teeth as well as the quality of life as a schoolchild [10]. 
Nevertheless, these injuries are most frequent in the 6 to 
14 age group, when game activities are most encountered. 
The reason for choosing this theme is the lack of 
significant data on dental traumatic injuries in Romania 
and of a proper analysis of the physical, psychic and 
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social impact of dental injuries on children, which may 
affect the development of their personality. The emotional 
impact on the child is big; sometimes, the child may 
become an introverted person, he/she may fell reluctant 
to smile, finding it difficult to adapt to the everyday life. 

From the histological and immunohistochemical point 
of view, the purpose of this study is to determine the 
phenotype of cells that participate in the immune response. 

 Patients, Materials and Methods 

This statistical study used the cross-sectional survey 
conducted in Dolj County of southwestern Romania, 
from October 2012 to December 2013, and included 1684 
schoolchildren aged 6 to 14, who were attending public 
schools. One thousand and sixty-one schoolchildren were 
from urban area (Craiova) and 623 schoolchildren from 
the surrounding rural areas of Craiova. The schoolchildren 
were divided in accordance with their place of origin, age, 
gender, lesion type and location, number of teeth affected. 
The clinical examinations were conducted in schools, using 
mouth mirrors and disposable tongue depressors. Only the 
objective findings at the examination were registered as 
traumatic injuries. During the survey, data collection was 
repeated on 5% of the sample to assess intra-examiner 
reproducibility. For the cases relevant to our study, photos 
of the injured zone were taken using a digital camera and 
the data were processed with the help of a computer. Data 
analysis was performed using the Fisher’s exact test, 
which is equivalent to the chi-square test. The precision 
of Fisher’s exact test may apply to a small group of 
patients (less than 100) for tables of incidence with a 
reduced number of categories (2×2, 3×2, 4×2, 3×3); this 
test is also valid for the situations in which the probable 
frequencies are under 5 or even 0. The study was approved 
by the Ethical Committee in Research of the University 
of Medicine and Pharmacy of Craiova (Protocol No. 57/ 
17.07.2012) and by Dolj County Public Health Department. 
All participants and their parents/legal guardians provided 
written informed consent. 

We took injured samples of gingival mucosa from three 
patients with gingival mucosa lesions in the immediate 
surrounding area of the fractured tooth, with a path that 
passed beyond the gingival neck, and we put them in a 
fixing solution of 10% formalin. 

All the three patients presented three days old dental 
fractures. 

The samples of gingival mucosa that we took were 
sent to be examined from the histological and immuno-
histochemical point of view at the Research Center for 
Microscopic Morphology and Immunology, University 
of Medicine and Pharmacy of Craiova. 

The samples of gingival mucosa were soaked in 
paraffin using the standard protocol of histopathology. 
Using Microm HM350 rotary microtome (equipped with 
water bath for the transfer of cross-sections), there were 
obtained 4 μm thick sections that were stained with 
Hematoxylin–Eosin (HE) and Goldner–Szekely (GS) 
trichrome. 

For the immunohistochemical study, the histological 
sections were taken on histological slides that had the 
surface covered with poly-L-lysine and were left in the 
thermostat at 370C for 24 hours. 

In order to emphasize the inflammatory reaction in the 
injured gingival mucosa, in the immunohistochemical study 
we used the following antibodies: CD3 (clone A0452, 
Dako, 1/150 dilution), to emphasize T-lymphocytes; CD20 
(clone M0755, Dako, 1/50 dilution), to emphasize B-
lymphocytes; CD68 (clone M0814, Dako, 1/200 dilution), 
to emphasize macrophages; CD34 (clone M7165, Dako, 
1/50 dilution), to emphasize blood vessels. 

Antibodies detection was done by using Streptavidin–
HRP™ (Horseradish peroxidase) technique and 3,3’-
Diaminobenzidine (DAB) as a detector of the immuno-
histochemical reaction. 

 Results 

One thousand and sixty-one schoolchildren were from 
urban area (Craiova) and 623 schoolchildren from the 
surrounding rural areas of Craiova. The results of the 
study showed that, at the level of the frontal group, the 
teeth affected by crown fractures without pulp exposure 
were the central incisors and lateral superior and inferior 
incisors. There were no signs of injuries in the incisal 
third of the canines. 

The percentage of traumatic crown fractures (according 
to the place of origin) to schoolchildren was of 3.09% in 
the urban area and 1.54% in the rural area. In the urban 
area, 1061 schoolchildren (ages 6 to 14) were examined 
(542 boys and 519 girls); 25 girls and 27 boys presented 
traumatic dental injuries. In the rural area, 623 school-
children were examined (322 boys and 301 girls); 13 girls 
and 13 boys presented traumatic dental injuries. The 
information was centralized in Tables 1 and 2. 

Table 1 – Distribution of the number of children with 
crown fractures according with gender 

Patients Males Females 

Total No. of children 864 820 

Children with fractures 40 38 

% with fractures 4.63 4.63 

Table 2 – Distribution of the total number of children 
with crown fractures according with their place of 
origin 

Patients Urban Rural 

Total No. of children 1061 623 

Children with fractures 52 26 

% with fractures 4.90 4.17 

The percentage of girls and boys affected by crown 
fractures was not significantly different between rural 
and urban schoolchildren. Tables 1–3 present the data 
processed according to the place of origin of the children, 
their gender, age and number of crown fractures. 

There was not observed a significant difference in 
the appearance of crown fractures to different age groups 
according with gender (Table 4). 

We could not identify a significant difference in the 
appearance of crown fractures to different age groups 
according with the place of origin (Table 5). 

We could not identify a significant difference of the 
number of fractured teeth according with the gender 
(Table 6). 

We identified a statistically significant difference in 
the number of children with crown fractures to one, two 
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or three teeth from the urban area in comparison to the 
rural one. The number of children with crown fractures 
to one, two or three teeth is bigger in the urban area than 
in the rural one (Figure 1, Table 7). 

Table 3 – Number of schoolchildren with crown frac-
tures according with age, gender and place of origin 

Urban Rural 

Gender Gender 
Age 

[years] 
Males Females 

Total 
Males Females

Total

7–10 4 4 8 4 4 8 

11–13 14 16 30 5 5 10 

14 9 5 14 4 4 8 

Total 27 25 52 13 13 26 

Table 4 – Total number of schoolchildren with crown 
fractures and their percentage distribution according 
with age and gender 

No. of cases Percentage Age  
[years] Males Females Males Females 

7–10 8 8 20% 21.05% 

11–13 19 21 47.5% 55.26% 

14 13 9 32.5% 23.68% 

Total 40 38 100% 100% 

Fisher’s exact test: p=0.6901 (NS – not significant). 

Table 5 – Percentage distribution of schoolchildren 
with crown fractures according to age and place of 
origin 

No. of cases Percentage Age  
[years] Urban Rural Urban Rural 

7–10 8 8 15.38% 30.77% 

11–13 30 10 57.69% 38.46% 

14 14 8 26.92% 30.77% 

Total 52 26 100% 100% 

Fisher’s exact test: p=0.1859 (NS – not significant). 

Table 6 – Total number of schoolchildren with crown 
fractures to one, two or three teeth and their percentage 
distribution according to gender 

No. of cases Percentage No. of fractured 
teeth Males Females Males Females

1 27 29 67.5% 76.32%

2 12 9 30% 23.68%

3 1 0 2.5% 0% 

Total 40 38 100% 100% 
Total No. of 

fractured teeth 
54 47 – – 

Fisher’s exact test: p=0.529 (NS – not significant). 

 
Figure 1 – The percentage distribution of school-
children with crown fractures to one, two or three 
teeth in accordance with their place of origin. 

Table 7 – Total number of schoolchildren with crown 
fractures to one, two or three teeth according with their 
place of origin and their percentage distribution 

No. of cases Percentage No. of fractured 
teeth Urban Rural Urban Rural 

1 33 23 63.46% 88.46% 

2 18 3 34.62% 11.54% 

3 1 0 1.92% 0% 

Total 52 26 100% 100% 
Total No. of 

fractured teeth 
72 29 – – 

Fisher’s exact test: p=0.0395 (S – significant). 

Our study also centered on the tooth involved in the 
crown injury. The most affected teeth were the upper 
central incisors both in the urban area and the rural one 
(Table 8). 

We identified a statistically significant difference in 
the number of boys and girls that reported fractures to 
the upper central incisors in comparison with the other 
incisors (Table 9). 

Table 8 – Numerical and percentage distribution of 
boys and girls with crown fractures to 1.1/2.1 in 
comparison with the other incisors 

No. of cases Percentage Affected 
incisors Males Females Males Females 

1.1/2.1 46 46 85.19% 97.87% 

Other incisors 8 1 14.81% 2.13% 

Total incisors 54 47 100% 100% 

Fisher’s exact test: p=0.0347 (S – significant). 

Table 9 – Numerical and percentage distribution of all 
schoolchildren (according with their place of origin) 
with crown fractures to 1.1/2.1 in comparison with 
the other incisors 

No. of cases Percentage Affected 
incisors Urban Rural Urban Rural 

1.1/2.1 65 27 90.28% 93.1% 

Other incisors 7 2 9.72% 6.9% 

Total incisors 72 29 100% 100% 

Fisher’s exact test: p=0.4934 (NS – not significant). 

We could not identify a statistically significant difference 
of schoolchildren with crown fractures to upper central 
incisors or/and other incisors in the urban and rural areas. 
Another goal of the study was to identify the topography 
of traumatic injuries focusing on crown morphology. 
Trauma affected especially the hard tissue of the incisal 
third: either the incisal mesial angle or the incisal distal 
angle, or the incisal edge. We noticed a high incidence of 
trauma in the incisal edge. Thermal and electric vitality 
tests were positive the teeth maintaining their vitality. We 
could not identify a significant difference in the type of 
fractures to boys or girls (Table 10). 

We could not identify a significant difference in the 
type of fractures according with the place of origin 
(Table 11). 

We identified a statistically significant difference in 
the number of boys and girls that reported fractures to 
the maxillary (Max) in comparison to the fractures to 
the mandible (Mand) (Table 12, Figure 2). 

We could not identify a statistically significant 
difference of the affected hemiarch according to the 
gender (Table 13). 
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We could not identify a statistically significant 
difference of the affected sector according to the place 
of origin (Table 14). 

Table 10 – Crown fractures topography to school-
children according to their gender 

No. of cases Percentage Crown fractures 
topography Males Females Males Females

Mesial incisal angle 9 4 16.67% 8.33% 

Distal incisal angle 10 7 18.52% 14.58% 

Incisal edge 35 37 64.81% 77.08% 

Total fractures 54 48 100% 100% 

Fisher’s exact test: p=0.3476 (NS – not significant). 

Table 11 – Crown fractures topography to school-
children according to their place of origin 

No. of cases Percentage Crown fractures 
topography Urban Rural Urban Rural 

Mesial incisal angle 11 2 15.07% 6.9% 

Distal incisal angle 10 7 13.7% 24.14% 

Incisal edge 52 20 71.23% 68.97% 

Total fractures 73 29 100% 100% 

Fisher’s exact test: p=0.3286 (NS – not significant). 

 
Figure 2 – The numerical and percentage distribution 
of all schoolchildren with fractured incisors according 
to gender and affected maxillary. 

Table 12 – Numerical distribution of schoolchildren 
with fractured incisors according to their gender and 
the affected maxillary 

No. of cases Percentage Affected  
maxillary Males Females Males Females 

Maxillary 49 47 90.74% 100% 

Mandible 5 0 9.26% 0% 

Total teeth 54 47 100% 100% 

Fisher’s exact test: p=0.0399 (S – significant). 

Table 13 – Numerical distribution of schoolchildren 
according to gender and affected hemiarch 

No. of cases Percentage Affected 
hemiarch Males Females Males Females

Right 23 22 42.59% 46.81% 

Left 31 25 57.41% 53.19% 

Total teeth 54 47 100% 100% 

Table 14 – Numerical distribution of schoolchildren 
according to their place of origin, gender and the 
affected hemiarch 

No. of cases Percentage Affected 
hemiarch Urban Rural Urban Rural 

Right 29 16 40.28% 55.17% 

Left 43 13 59.72% 44.83% 

Total teeth 72 29 100% 100% 

Fisher’s exact test: p=0.1269 (NS – not significant). 

As a result of our discussions with the schoolchildren 
and their relatives, we found out that most crown dental 
injuries occurred during games or sporting activities. 
Likewise, we also noticed the lack of knowledge to 
schoolchildren or their relatives on the consequences of 
crown fractures that might appear in time, possibly 
modifying the dental pulp and even leading to pulp, 
alveolar and occlusion complications. Most schoolchildren 
could not benefit of a restoration of the injured teeth; 
this would be done later on. 

Below there are two clinical aspects which show the 
fact that the crown traumatic injuries led to the damage 
of the interdental contact area and therefore to the modi-
fication of the cervical embrasure (Figures 3 and 4). 
 

 
Figure 3 – Crown fracture  

of mesial angle to 2.1. 
Figure 4 – Crown 

fracture to 1.1 and 4.1 
wipes off the contact 
area, affecting the 
interdental papilla. 

 

In these situations, there may appear modifications 
at the level of the gingival mucosa and of the interdental 
papilla, which have been analyzed from the histological 
point of view. 

The histological examination of the samples prepared 
this way, showed the existence of necrotic material in the 
“lamina propria” sometimes with an infiltration in the 
gingival epithelium (Figures 5 and 6). 

The necrosis of some areas was followed by micro-
hemorrhages with hematic infiltrations, with cells only 
partially or totally altered in accordance with the age of 
the lesion (Figures 7 and 8). 

Another case presented areas of extended necrosis of 
the superficial periodontium, hemorrhage, vascular con-
gestion and capillary angiogenesis (Figure 9). 

The immunohistochemical study allowed us to remark 
the presence of a great number of CD3-positive T-lympho-
cytes in the injured gingival periodontium. This proves 
that the immunoreaction of cellular type is rapid and 
intense (Figure 10). 

B-lymphocytes were also present in the injured peri-
odontium but their number was smaller than T-lympho-
cytes (Figure 11). 

We noticed that, from the cells of the immune system 
found in the injured path, macrophages were the most 
numerous of all; they presented a rich vacuolar, granular 
cytoplasm because of the phagocytosis process of the 
injured periodontal tissue (Figure 12). 

The immunohistochemical assessment of the angio-
genesis process showed the presence of a relatively high 
number of newly formed capillaries in the injured peri-
odontium. The vascular microdensity was related to the 
age of the lesions in the sense that older injuries pre-
sented a higher microvascular density than the recent ones 
(Figure 13). 
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Figure 5 – The area of tissue necrosis extended to the 
level of superficial periodontium. HE staining, ×200. 

Figure 6 – Microscopic image of an area of necrosis, 
which affects both the superficial lamina and the deep 
part of the gingival epithelium. HE staining, ×200. 

 

Figure 7 – Microscopic image which reveals the presence 
of some micro hemorrhages with partially injured red 
blood cells and areas of necrosis in the superficial peri-
odontium of a child with a three-day-old injury. HE 
staining, ×100. 

Figure 8 – Gingival chorion with extended areas of 
hemorrhages, with intact red blood cells, which come 
from a 24-hour injury. HE staining, ×100. 

 

Figure 9 – Image of necrosis of the superficial peri-
odontium associated with hemorrhage. Vascular con-
gestion and incipient processes of angiogenesis. GS 
trichrome staining, ×100. 

Figure 10 – CD3+ T-lymphocytes in big quantities in 
the superficial injured periodontium, three days after 
the traumatic event. Immunostaining with anti-CD3 
antibody, ×200. 
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Figure 11 – Microscopic image at the level of superficial 
injured periodontium, which presents a relatively small 
number of B-lymphocytes, three days after the traumatic 
event. Immunostaining with anti-CD20 antibody, ×200. 

Figure 12 – Macrophages with abundant, vacuolar, gra-
nular cytoplasm and an eccentric nucleus; they were 
present in the injured gingival chorion, three days after 
the traumatic event. Immunostaining with anti-CD68 
antibody, ×400. 

 

 
Figure 13 – A big number of angiogenesis vessels in 
the superficial injured parodontium, three days after 
the traumatic event. Immunostaining with anti-CD34 
antibody, ×200. 

 Discussion 

The modern methods of diagnosis and treatment allow 
us to be optimistic with regard to the successful treatment 
of the most severe forms of dental injuries. The age stage 
in which the dental problem occurs is essential in the 
psychomotor development of the child and of his/her 
type of personality. Childhood and adolescence are not 
homogeneous that’s why we can say that children between 
6 and 14 years old are different from the rest of the age 
groups because they need a special therapeutic attitude. 
Children between 6 and 14 years old are not mature 
enough from the biopsychosocial point of view. The 
human body is only at the beginning of the maturity 
stage, the health condition is vulnerable and the capacity 
of defense and adaptation is quite doubtful. The complex 
problem generated by the presence of a possible frontal 
edentulism to patients aged 6 to 14 is of high interest for 
practitioners and researchers who are interested in making 
up a specific therapeutic management for these patients 
without taking into consideration the morphofunctional 
features of the age stage [11–14]. 

Traumatic dental injuries have an important impact 
on the quality of life of the whole family [15, 16]. Our 
research aims at bringing new data in the specialized 
literature, since the epidemiology of traumatic dental 
injuries in permanent teeth among schoolchildren ages  
6 to 14 has not been studied too much, especially in the 
southwestern part of Romania [1–8]. 

Dental fractures do not only affect the aesthetics of 
face or the normal mastication function. Most of all, such 
fractures can lead to difficulties in the pronunciation of 
certain words or phrases. Sometimes, children that suffer 
from traumatic dental injuries find it hard to make them 
understood in the native language. When it comes to the 
acquisition of a foreign language (English in the case of 
the children that were part of this research), speech distur-
bance is even more obvious. In case of the central incisors 
are lost or fractured, the child will have to make an addi-
tional effort to master a correct pronunciation in Romanian 
or English. According to Greene, “a child, whose speech 
has been distinct or clear, will suddenly become unable 
to pronounce certain sounds correctly ... with the loss of 
the lower central incisors the sounds of s, z, sh, ch, etc. 
will become defective. By the subsequent loss of the upper 
central incisors, there is an increase in the disturbance of 
speech; for, in addition to the above sounds being defective, 
the pronunciation of f, v, also becomes indistinct” [17]. 

Thus, such a situation can lead to serious speech 
problems; the child may become annoyed and may  
feel reluctant to speak, to verbally interact with his/her 
classmates. The main idea is that there is a strong 
connection between teeth and speech; moreover, dental 
accidents can affect a child’s participation in class, his/her 
verbal abilities in the native language or a foreign one. 

Likewise, the research revealed the fact that girls are 
more affected by these fractures from the psychosocial 
point of view than boys. 

In Romania, the prevalence of dental traumatic injuries 
varies from 14.65% in Bucharest in 1989 to 24.5% in 
Târgu Mureş between 2002 and 2011 [1]. In other countries, 
like India or Jordan, the prevalence varies from 10.13% 
to 14.5% [3, 18, 19]. Compared to these studies, we found 
a prevalence of 4.63%. A similar result was obtained by 
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Noori & Al-Obaidi in Iraq. In their study, the prevalence 
of dental trauma was 6.1% [7]. Also, in South Africa, 
the prevalence of dental trauma in schoolchildren aged 
11–12 years was 6.4% [20]. 

In the UK, the percentage of population experiencing 
trauma to the front teeth in 1993 was 5% for children aged 
between 7–10 years old and 18% for the children aged 
10–18 years old [21]. 

In the case of the gingival tissue affected by the injury, 
the first defensive line is the junctional epithelium. When 
this one is marked by a periodontal trauma, it starts to 
degenerate and the disease to advance. 

According to Teng, the acquired immune response 
involves T-lymphocytes, B-lymphocytes and also inflam-
matory mediators, the same phenotype results in the 
present study as well [4, 14]. 

While T-lymphocytes represent the predominant inflam-
matory cells in early and stable periodontal lesions, B-
lymphocytes and plasma cells predominate in advanced 
and progressive lesions [8]. 

Macrophages represent other important and big cells 
involved in the host defense against bacterial aggression, 
accounting for about 5–30% of the inflammatory infiltrate 
found in periodontal lesions [8]. 

We consider the results of the present study to be 
effective in the orientation of management regarding the 
prevention of traumatic dental injuries. The management 
of crown injuries prevention should be centered on the 
elaboration of a health policy according to the age and 
the psychological profile of schoolchildren and to the 
information offered by the patient’s family with regard 
to the urgent medical assistance in dentistry. 

 Conclusions 

The prevalence of patients with dental traumatic injuries 
in the Dolj County leads to the elaboration of an epide-
miological pattern with a strong impact in the practice of 
dentistry. From the topographic point of view, the pre-
valence of crown fractures was bigger in the urban area 
than in the rural one. Incisal edge injuries were most pre-
valent, followed by distal incisal angle and mesial incisal 
angle destructions. The microscopic study of the samples of 
injured gum showed the presence of some areas of necrosis 
associated with hemorrhage and vascular congestion. The 
immunohistochemical study proved the existence of a large 
number of macrophages, T-lymphocytes, vessels of angio-
genesis and a moderate number of B-lymphocytes. 
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