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Abstract: The total number of the assessed teeth on Cone-beam computed tomography(CBCT) x-ray images of the test patients in our 
investigation is 528 frontal teeth (176 central incisors, 176 lateral incisors and 176 canines). In every one of the assessed teeth are made 
two measurements in mm – measurement of the height of the facial and the height of the palatal alveolar bone plate. The reference 
points for these two measurements are the most apical point of the apex of the root and the most coronary point of the marginal alveolar 
edge on the vestibular and palatal side. The analysis of the results showed that there is no significant difference between the mean hight 
of labial and palatal bone. 
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1. Introduction 
 
Nowadays, in the contemporary dental medicine, the 
aesthetic requirements of the pacient and dentist for 
treatment plan and dental treatment, increase more and 
more. The characteristics of the gingival and bone 
architectonics have a decisive meaning for the aesthetic risk 
of the dental treatment, as well as for the conservative and 
surgical treatment of the periodontal diseases and for the 
dental implant therapy.  
 
Dental implants are used often in the contemporary dental 
treatment for the restoration of the loss of frontal teeth in the 
aesthetic zone of the maxilla. Implant therapy in the anterior 
maxilla is considered an advanced or complex procedure 
and requires comprehensive preoperative planning and 
precise surgical execution. The continuous researches in this 
area suggest different treatment options to the clinicians, that 
facilitate implant therapy in the cases of alveolar bone 
deficiency in the aesthetic zone of the maxilla. The height 
and the thickness of the alveolar bone plate are decisive in 
the preoperative planning. 
 
 The primary stability of the implant depends a lot on the 
quantity of the present alveolar bone. That is why it is very 
important to be considerd the width of the alveolar ridge and 
the height of the bucal and palatal alveolar bone plate before 
planninig implat therapy in the aesthetic zone of the maxilla. 
 
Тhe implant therapy is possible only after precise clinical 
and radiographic assessment of the area, that would gonna 
be restored. The exact assessment of the height, width and 
angulation of the bone is important for the correct treatment 
planning, which hand to correct determination of the 
prognosis and reduce the aesthetic risk. 
 
2. Literature Survey 

 
The most used -x-ray methods for determination of the 
alveolar bone level in dental practice are the intraoral peri-
apical radiography (IOPR) and the panoramic radiography 

(OPG). Eickholz and Hausmann showed that radiographic 
assessment using peri-apical radiographs tends to 
underestimate the amount of bone loss by 1.41 ± 2.58 
mm.Furthermore in the IOPR and OPG, there is overlap of 
the images, especially of the area of the facial and palatal 
alveolar bone plate, which does not allow to be assessed the 
height of the vestibular and palatal alveolar bone. It is not 
possible to be assessed the width of the alveolar ridge with 
these radiographic methods.(2) 
 
Cone-beam computed tomography (CBCT) is a technology 
that is necessary for the correct 3-dimensional diagnostic of 
the anatomic characteristics of the alveolar bone in the 
aesthetic zone of the maxilla, because it presents in details 
the anatomic features and the resorptive changes in the 
alveolar bone in comparison with the IOPR and OPG. (1)  
 
In comparison with the conventional radiographic methods, 
the use of CBCT technology has proved priority in the 
diagnostic of the periodontal diseases and in the 
preoperative planning of implant therapy, because it gives an 
advantage, that the examined area can be assessed and 
analysed 3-dimensional.(3) 
 
The x-ray images, received by the CBCT have bigger 
resolution in comparison with these, received by the 
conventional radiographic methods. The CBCT gives 3-
dimensional x-ray image of the assessed area and in relation 
with the alveolar bone it is more detailed in comparison with 
the 2-dimensional panoramic radiography and IOPR, that 
may lead to difficulty in the assessment of the level of the 
facial and the palatal alveolar bone, because of the 
overlapping of the images of anatomic characteristics of the 
bone. That may lead to errors in identifying reliable 
anatomical reference point in the diagnostics. It is not 
possible to be determined the height and the thickness of the 
vestibular and palatal alveolar bone with the panoramic 
radiography. (4) 
 
CBCT has 80-100% sensitivity in examination and 
determination of the alveolar bone loss, until the 
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conventional radiographic methods show about 63-67% 
sensitivity. (5) 
 
CBCT is variant of the traditional cone tomography (CT), 
but has some advantages such as the reduce radiation 
exposure and low cost in comparison with the conventional 
CT. (6) 
 
In implant therapy due to the CBCT can be taken a decision 
for most proper place for the implant, the proper size of the 
implant and the process of osseointegration can be followed 
in time. Not only due to CBCT can be escaped a lot of 
complications during the surgical manipulation, but also in 
some situations can be minimized the necessity of additional 
procedures like bone or soft tissue augmentation. (7) 
 
3. Material and Methods 
 
The aim of this epidemiological study is to be determine the 
height of vestibular and palatal alveolar bone plate of the 
maxillary frontal teeth in the aesthetic zone of the upper jaw. 
Also to be generalized the variations in the height of the 
facial and palatal alveolar bone wall in these teeth, to be 
compared and generalized the differences between the 
measurements in the case of right and left maxillary frontal 
teeth, and the differences in measurements between males 
and females. To determine the significance of these 
variations for the aesthetic risk for implant therapy in this 
zone. 
 
The study includes only upper frontal teeth in the aesthetic 
zone of the maxilla of 88 individuals, assessed over the base 
of their radiographic images, received by CBCT. 
 
In the test group are included patients who respond to the 
following criteria: 
 all participants in the study have permanent dentition in 

the frontal sextant of the maxilla 
 all of them have intact upper frontal teeth – there is no 

missing or decayed teeth in the upper frontal sextant 
 there is no prosthetically restored upper frontal teeth with 

crowns or bridges 
 in the radiographic image of all of the participants in the 

test group, there are no resorptive pathological changes in 
the zone of the interdental alveolar bone  

 
From the test group are excluded: 
 CBCT images of patients who have missing frontal upper 

teeth 
 CBCT images of patients with present primary frontal 

upper teeth 
 CBCT images of patients whose frontal upper teeth in the 

zone of the maxilla are restored with crowns or bridges 
 CBCT images of patient who have brackets and as well 
 CBCT images of patients with periodontal diseases and 

respectively pathological resorption of the alveolar bone 
in the aesthetic zone of the maxilla  

 
In the test group there are totally 88 patients (36 males and 
52 females) on the age between 17 and 68 years old (average 
age 39 years). The sex distribution shows 59, 1% females 
and 40, 9 males. 

 

 
Figure 1: Distribution of the test group to males and 

females 
 
The total number of the teeth, which are included in the 
study and which alveolar bone is analyzed on the CBCT 
radiographic images, is 528 maxillary frontal teeth (176 
central incisors, 176 lateral incisors and 176 canines). 
 

 
Figure 2: Distribution on groups of the assessed frontal 

maxillary teeth 
 

 The CBCT radiographic images that are used, are from data 
base of Medical University of Varna and are made in period 
between January 2015 and June 2015. The name, age and 
sex of each patient are registered in the data base. With the 
help of the software of the CBCT are assessed and analyzed 
the height of the vestibular and height of palatal alveolar 
cortical bone plate of upper frontal teeth. The CBCT that we 
used for this epidemiological study is Planmeca, Promax 3D 
Max, Findland с 96 kV and 12 mA.  
 
There are made two measurements to all of the assessed 
upper frontal teeth. On CBCT images to all of the assessed 
teeth first we measure the height of the vestibular alveolar 
bone plate and after that the height of the palatal one. The 
measurement is done through the center of the sagittal plane 
of each of the frontal upper teeth. As referent points are used 
the apex of the tooth root and the most coronary point of the 
alveolar marginal edge, respectively of the vestibular and 
palatal one alveolar bone plate. The distance from the most 
apical point of the root and the most coronary point of the 
vestibular and palatal marginal alveolar edge is measured in 
mm to all of the assessed maxillary frontal teeth.  
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Figure 3: Assessment of the height of the facial and palatal 

alveolar bone plate of central incisor  
 

 
Figure 4: Assessment of the height of the facial and palatal 

alveolar bone plate of lateral incisor 
 

 
Figure 5: Assessment of the height of the facial and palatal 

alveolar bone plate of canine 
 
The names, the age and the sex of the participants in the 
study and the results from measurements for each of the 
assessed frontal teeth from tooth 13 to tooth 23 are saved in 
a table. For the analysis of CBCT images is used 3d 
software Romexis (Planmeca, Promax 3D, Findland). 
 
4. Results 
 
The results from the study indicative that in the central 
incisors, the mean height of the vestibular alveolar bone 
plate is 10,64 mm and vary between 6,02 – 14,56 mm, and 
the mean height of the palatal one is 11,68 and vary between 
6,36-15,59 mm. 
 
For comparison the results for the lateral incisors show, the 
mean height of the vestibular alveolar bone plate is 11,11 
mm and vary between 6,79 – 16,01 mm, and the mean 
height of the palatal one is 11,23 mm and vary between 
6,60-16,21 mm. 
 
For the canines the results indicate, that the mean height of 
the vestibular alveolar bone plate is 13,87 mm and vary 

between 7,64 – 21,40 mm, and the mean height of the 
palatal one is 14,39 mm and vary between 6,85-21,44 mm. 
 
In the aesthetic zone of the maxilla, the height of the facial 
and palatal alveolar bone plate is biggest in the maxillary 
canines. In one study Goodacre determine that when plan 
implant therapy in the aesthetic zone of the maxilla, the 
height of the alveolar bone must be ≥ 10 mm, because the 
different implants with length ≥ 10 mm show long-term 
stability in comparison with the shorter implants. (8) 
 
In this connection in our measurements and when we 
determine the distribution of the height of the vestibular 
alveolar bone plate, we used the limit value 10 mm and that 
is why our results are generalized in two groups: 
respectively with height of the alveolar bone under 10 mm 
and results with height of alveolar bone over 10 mm. 
 

 
Central Incisors 

 
Figure 6: Distribution of the height of the facial alveolar 
bone above and under 10 mm in the different groups of 

maxillary frontal teeth  
 

 
Figure 7: Generalized results of the distribution of the 

height of the facial alveolar above and under 10 mm in all 
groups of the maxillary frontal teeth 

 
 The height of the facial alveolar bone plate become higher 
in direction from the central incisors to lateral incisors and 
canines.  
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Central incisors 

 
Figure 8: Distribution of the height of the palatal alveolar 

bone plate under and above 10 mm in the different groups of 
maxillary frontal teeth 

 

 
Figure 9: Generalized results of the distribution of the 

height of the palatal alveolar above and under 10 mm in all 
groups of the maxillary frontal teeth 

 
The height of the palatal alveolar bone plate become higher 
in direction from the lateral incisors through the central 
incisors and it is highest in the maxillary canines. The data 
of the hold study with the measurements of the height of 
facial and palatal alveolar bone plate in the maxillary frontal 
teeth are generalized in the following table 1: 
 

Table 1: Mean values of the height of the facial and 
palalatal alveolar bone in the maxillary frontal teeth  

 Central Incisors  
(n=176) 

Lateral Incisors 
 (n=176) 

Canines 
 (n=176) 

facial palatal facial palatal facial palatal 
Mean value 10,64 11,68 11,11 11,23 13,87 14,39 
minimum 6,02 6,36 6,79 6,6 7,64 6,85 
maximum 14,99 15,59 16,01 16,21 21,4 22,89 

 
 
 
 
 
 
 

Table 2: Comparison of the mean values of the height of the 
facial and palatal alveolar bone plate in the frontal maxillary 

teeth in the left and right half of the dentition  
  
  

central incisors 
 (n=176) 

lateral incisors 
 (n=176) 

Canines 
 (n=176) 

right left right left right left 
facial 10,67 10,61 11,19 11,03 14,04 13,69 
palatal 11,66 11,7 11,29 11,17 14,41 14,38 

 
 The data in table 2 are indicative that there are no statistic 
differences between the height of the facial and palatal 
alveolar bone plate of the maxillary frontal teeth from one 
group, respectively in the left and right half of the dentition 
of the upper jaw.  

 
Тable 3: Comparison of the mean values of the height of the 
facial and palatal alveolar bone plate in the frontal maxillary 

teeth in males and females  
 central incisors 

(n=176) 
lateral incisors 

(n=176) 
Canines 
(n=176) 

 females males females males females males 
facial 10,44 10,93 10,87 11,61 12,93 15,22 
palatal 11,26 12,29 10,85 11,95 13,35 15,90 

 
The data in table 3 are indicative, that the height of the facial 
and palatal alveolar bone plate is higher in all maxillary 
frontal teeth of males and the differences are most 
considerable in the zone of the canines. In males and 
females the mean height of the facial alveolar bone wall 
become higher in direction from the central incisors to 
canines. In comparison, in males and females, the mean 
value of the height of the palatal alveolar bone plate become 
higher in direction from the lateral incisors through the 
central incisors and it is highest in the maxillary canines. 
 
5. Conclusion 
 
There is no significant difference between the mean hight of 
labial and palatal bone. 
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