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ABSTRACT 

Aim of the study: Implant surgery and implant prosthesis have become the ideal solution for replacing missing 

teeth. For the success of the implants, it is essential to determine the quality and quantity of the host bone, the most 

indicated means of investigation being dental cone-beam computed tomography (CBCT). Material and method: 

Our study was performed on 100 adult patients with a mean age of 48.5±23.5. We determined the frequency of 

edentations depending on age and patients’ sex. Dental CBCTs were used to determine the bone height, width, 

density, and the dimension of eventually present concavity of the buccal cortical bone. We used Pearson coefficients 

for correlations between the bone height and density, respectively bone width, and density. Results: The results 

showed that most of the patients in need of dental implants are men and the frequency of edentations increases with 

age. Between 20% and 44% of patients have the concavity of buccal plate with the deep of 1 mm. The predominant 

bone density type was D3 in frontal maxilla and lateral mandible, D2 in frontal mandible, and D4 in lateral maxilla. 

The maximum bone heigh was in the frontal maxilla (13.0±2.2 mm) and the maximum bone width was in the lateral 

mandible (8.7±3.6). We found weak positive correlations between the bone height and bone density in the anterior 

maxilla (r=0.256, p=0.042) and anterior mandible (r=0.204, p=0.048), and between the bone width and bone density 

in the anterior maxilla (r=0.308, p=0.046) but no other positive correlations were found. Conclusions: as far as we 

cannot determine strong correlations between the bone dimensions and bone density, CBCT appears to be the only 

tool we have to determine the real bone offer for dental implants. 
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INTRODUCTION. 
Cone Beam Computed Tomography (CBCT) 

is an advanced complementary imaging 

method considered the gold standard today, 

through which the 3D reconstruction of hard 

bone and dental structures could be exactly 

visualized and measured. This paper aims to 

highlight the need to use CBCT investigations 

to evaluate the bone supply in terms of quality 

and quantity of the implant sites, following all 

anatomical structures, maintaining their 

integrity, and determine their average size for 

predictable implant prosthetic rehabilitation. 

CBCT investigation should be done by 

choosing the smallest scan area that provides 

the maximum available information needed. 

The computer simulation of the implant 

positioning concerning the neighboring 

anatomical formations can be done by using 

dental CBCT, taking into account the 

indications of subsequent prosthetic 

rehabilitation, and the aesthetic desires of 

patients [1]. Using CBCT, high-quality details 

are detected at an impressive resolution with a 
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very short exposure time - up to 60 seconds 

and a much lower irradiation dose (68 µSv) 

compared to the classic CT (600 µSv). The 

current trend is the association of CBCT 

investigation with optical images to increase 

the quality of 3D reconstruction, an important 

aspect of complex surgical treatments. 

In our study, we aimed to determine the mean 

dimensions of the edentulous bone in different 

areas of the maxilla and the mandible and to 

find some correlations between the bone 

height and weight, and the bone density. The 

bone dimensions were determined in mm and 

the bone density in HU (Hounsfield units) and 

for graphical representation, and an easier 

classification and understanding, even 

according to Misch and Kircos D1-D5 

classification [2]. D1 corresponds to values in 

HU greater than 1250, D2 has 850–1250 HU, 

D3 has 350–850 HU, D4 has 150–350 HU, 

and D5 less than 150 HU [3]. When teeth are 

present, D1 is generally found in the anterior 

mandible, D2 in the anterior maxilla and the 

posterior mandible, D3 is found primarily in 

the posterior maxilla and mandible, and D4 in 

the tuberosity region [4]. The presence of the 

concavity of the buccal cortical plate 

predispose to the failure of implant insertion 

and stability, so our research focused even on 

the determination and measure of this 

edentulous bone parameter [5]. 

MATERIAL AND METHOD 

The study group consisted of 100 patients who 

approved by giving their informed consent the 

collection, processing, and use of their 

personal medical information to perform this 

work. 

Participants in this study are patients who 

have had teeth missing for at least six months 

due to carious, traumatic, or periodontal 

disease. The selected group included patients 

requiring implant-prosthetic treatment, aged 

between 25 and 72 years, mean age 48.5±23.5. 

We asked all patients for a CBCT paraclinical 

examination. 

Using CBCT, the bone supply was examined 

at the level of each implant site, corresponding 

to each tooth at the maxillary and mandibular 

level. 

RESULTS 

Of the total number of patients who undergone 

for implant-prosthetic rehabilitation of the 

edentulous arches and had at least one 

edentation, a percentage of 57% was 

represented by male patients, and 43% were 

female patients (figure 1). 

 

Fig. 1 Percentage distribution of edentulous 

patients by sex 

By analyzing the number of patients with at 

least one edentation, there is an increase in the 

frequency of edentations with age (figure 2).  

 

Fig. 2 Distribution of edentulous patients by 

age groups 

Following the analysis of the patients in the 

study group, there is an increase in the number 

of missing dental units, related to their age 

(figure 3). 
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Fig. 3 Distribution of missing teeth, 

according to age 

Following CBCT analysis, the average 

maxillary bone height corresponding to each 

missing tooth was calculated (figure 4).

 

Fig. 4 The average height of the edentulous 

maxillary alveolar bone 

After the CBCT scan, the average bone height 

corresponding to each missing mandibular 

tooth was calculated (figure 5).  

 

Fig. 5 The average height of the edentulous 

mandibular alveolar bone 

Using the virtual ruler from the CBCT 

analysis software, the average crest width 

depending on the position of the missing teeth 

was calculated at the maxillary and 

mandibular levels (figures 6,7). 

 

Fig. 6 The average width of the edentulous 

maxillary alveolar bone 

Fig. 7 The average width of the edentulous 

mandibular alveolar bone 

The CBCT analysis of the frontal maxillary 

edentulous alveolar bones showed the 

presence in 31% of cases (28 patients) and the 

absence in 69% (72 patients) of the supra-

coronary concavity of the buccal cortical 

plate. Following the study of patients with the 

supra-coronary concavity of the buccal 

cortical plate at the maxillary level in the 

frontal area (31%), three categories of depth 

were detected: 53% of them had up to 1 mm in 

depth, 29% up to 2 mm and only 18% more 

than 2mm. 

The presence of the supra-coronary concavity 

of the lateral maxillary buccal cortical plate 
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was found in 20% of cases and was absent for 

the rest of 80%. Among the patients of the 

group who presented supra-coronary 

concavity of the maxillary buccal plate in the 

lateral area, three categories were highlighted, 

depending on its depth, being mainly a depth 

up to 1 mm: 60% up to 1mm, 25% up to 2mm 

and only 15% more than 2mm. The CBCT 

analysis of the edentulous mandibular ridges 

from the frontal area was performed to detect 

the presence or absence of infra-coronary 

concavity of the buccal cortical plate. In 72 % 

of cases, the infra-coronary concavity was 

absent, and in 32% it was present. By the 

measurements made through the CBCT 

software, the depth of the infra-coronary 

concavity of the mandibular buccal cortical 

plate in the frontal area was highlighted. Three 

categories of its depth were detected: 50% had 

up to 1mm in depth, 32% had up to 2 mm and 

only 18% had more than 2 mm. Through 

CBCT, the presence of infra-coronary 

concavity of the lateral mandibular buccal 

plate was monitored in the group of patients. 

In patients with the infra-coronary concavity 

of the mandibular buccal plate in the lateral 

area, its depth was highlighted. 52% of those 

patients in which it was present had it up to 1 

mm in depth, 27% up to 2 mm, and only 21% 

more than 2 mm. 

By studying CBCT scans of patients in the 

study group, it was possible to determine bone 

density at the maxillary and mandibular levels 

in the frontal and lateral areas (figure 8-11). 

 

Fig. 8 Maxillary bone density, frontal area 

 

Fig. 9 Maxillary bone density, lateral areas

 

Fig. 10 Mandibular bone density, frontal 

area 

Fig. 11 Mandibular bone density, lateral 

areas 

We wanted to find correlations between bone 

density and bone height and width, so we used 

the Pearson correlation coefficients (r) for the 

four regions of the jawbone. The statistical 

results are presented in Tables 1, 2. 
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Table 1. Correlations between bone density and bone height 

Edentulous bone Bone density (HU) Bone height (mm) 
Pearson Correlation Coefficient 

r p 

Maxillary anterior 523±127 12.3±4.1 0.256 0.042 

Maxillary lateral 276±148 7.3±3.4 -0.209 0.546 

Mandibular anterior 860±178 13.0±2.2 0.204 0.048 

Mandibular lateral 415±230 8.7±3.6 -0.102 0.323 

 

Table 2. Correlations between bone density and bone width 

Edentulous bone Bone density (HU) Bone width (mm) 
Pearson Correlation Coefficient 

r p 

Maxillary anterior 523±127 5.4±3.6 0.308 0.046 

Maxillary lateral 276±148 6.7±4.4 -0.038 0.626 

Mandibular anterior 860±178 4.9±3.1 -0.186 0.078 

Mandibular lateral 415±230 7.1±3.8 -0.007 0.754 

 

DISCUSSIONS 

By the results obtained based on the study of 

the group of patients, we found that male 

patients have a higher number of edentations 

that require implant-prosthetic rehabilitation 

(57%), compared to female patients. Most of 

the time, the increased number of edentations 

present in men is due to vicious habits, 

accidents, not paying special attention to oral 

hygiene, and fewer concerns about dental 

appearance [1,6]. However, the awareness of 

the importance of restoring the entire orofacial 

system determined the patients of the study 

group to accept the proposed treatment plan, 

namely implant prosthetic rehabilitation 

provided they give up vicious habits and their 

dispensary. Also, the frequency and number of 

edentations increase with age due to various 

intrinsic and/or extrinsic factors [7]. 

Regarding the bone supply, the doctor must 

think at all aspects necessary for implant 

treatment, such as height, width, bone defects, 

bone density, implant insertion angle, 

anatomical formations of the neighborhood, 

and distance from neighboring teeth. 

The height of the edentulous bone was the 

biggest in the frontal mandible (13.0±2.2), 

followed by the frontal maxilla (12.3±4.1), the 

lateral mandible (8.7±3.6), and lateral maxilla 

(7.3±3.4). The decrease of edentulous sites 

height in maxilla and mandible was proved by 

many studies that used panoramic radiographs 

or CBCTs [8-10]. Another factor analyzed 

was the width of each implant site, a 

parameter of great importance for the implant 

caliber that estimates the need for horizontal 

bone addition; the remaining buccal and oral 

bone thickness should be at least 1.5 mm. The 

width of the edentulous bone was the biggest 

in the lateral mandible (7.1±3.8), followed by 

lateral maxilla (6.7±4.4), frontal maxilla 

(5.4±3.6), and frontal mandible (4.9±3.1). 

Concerning the presence of super-coronary 

concavity of the buccal plates present at both 

maxillary and mandibular levels, in the frontal 

and lateral areas, we concluded by our 

research that between 20%  and 44% of 

patients have these depressions with 

predominantly deep of 1 mm.  

At the maxillary level in the frontal area, 56% 

of the patients in the study group presented 
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bone with D3 density. The results of the 

personal study showed that there is a 

correlation between the percentage data 

obtained in the study with respect to the 

statistical data mentioned in the literature 

[11,12]. At the maxillary level in the lateral 

area, we found the preponderance of D4 bone 

density, similar to the literature [7,8]. Within 

the mandibular frontal area, the results 

obtained from the study demonstrated the 

presence of an increased bone density - type 

D2 in most cases. The concordance between 

the results obtained in the personal study and 

the data regarding the bone densities 

mentioned in the literature confirms that the 

average density in the lateral mandibular 

region (D3) has been correctly determined in 

our research [11-13].  

The mean bone density of implant sites was 

highest in the anterior mandible (860±178), 

followed by anterior maxilla (523±127), 

lateral mandibular areas (415±230), and lateral 

maxilla ones (276±148). Our results were 

similar to those found by Wang SH et al., Hao 

Y et al. [13,14]. 

Almasoud et al. [15] found similar results: the 

highest bone density at the edentulous 

mandibular sites was at 776.5 ± 65.7 HU in 

the anterior area and 502.2 ± 224.2 HU in the 

posterior areas. 

We found weak positive correlations between 

the bone height and bone density in the 

anterior maxilla (r=0.256, p=0.042) and 

anterior mandible (r=0.204, p=0.048), other 

examined regions had no positive correlations 

between the bone height and bone density. 

There was a weak correlation between the 

bone width and bone density in the anterior 

maxilla (r=0.308, p=0.046), but no other 

positive correlations were found for the other 

examined bone areas. Our results were similar 

with those found by Wang SH et al. [13]. 

Using the CBCT technique demonstrated 

better results than traditional panoramic 

radiographs in measuring the dimensions of 

implant sites, but the difference between those 

two investigation types proved no significant 

difference regarding bone density 

measurements [12]. 

CBCT could also be a method to increase the 

patient's confidence in our professional 

qualities, the endowment of the office, and the 

precise preparation of the clinical case being 

reasons to decrease the anxiety related to the 

subsequent surgery [16]. 

CONCLUSIONS 

Most of the edentulous patients in need of 

dental implants are men and the frequency of 

edentations increases with age. The mean 

bone density of implant sites was highest in 

the anterior mandible, followed by the anterior 

maxilla, lateral mandibular areas, and lateral 

maxilla ones. The present study demonstrated 

weak correlations between the bone 

dimensions and bone density, so CBCT 

appears to be the only tool we could use to 

determine the real bone offer for dental 

implants. The CBCT-type investigation is 

indispensable for complex and complete oral 

implant-prosthetic rehabilitation because 

every clinical case is unique and has 

individual particularities regarding bone 

supply. 
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