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Abstract 
The maxillary sinus floor is a key anatomical obstacle for implant procedures carried out in the posterior 

maxilla. The aim of this study was the quantitative and qualitative evaluation of the available bone for dental 

implant placement in the maxillary premolar region. 

Material and Methods: Using cone beam computed tomography (CBCT) scans, we analyzed a group of 31 

patients, 10 men and 21 women, aged between 40-70 years, who presented edentulous spans in the premolar 

region of the maxilla. The study was carried out in accordance with the legislation in force. The radiographic 

measurements were processed in Stata/MP13 software package using Student’s t-test, ANOVA test and 

Kruskal-Wallis test.  

Results: The average width of the available bone in the region of the maxillary first premolar was 6.44 mm, 

and in the region of the second premolar it was 7.30 mm. The average height of available bone in the area of 

the first premolar was 11.78 mm, and in the area of the second premolar it was 11.25 mm. The most common 

bone density was D3, in 74.19% of cases. Conclusions: The bone density of the maxillary premolar region is 

lower, and the average dimensions of the available bone are favorable for implant placement in subantral 

class 1 (SAC 1).   

Keywords: posterior maxilla, CBCT, available bone, quantitative and qualitative analyses, 

implant-supported oral rehabilitation 

 

Introduction 

Implant-supported oral 

rehabilitation has become a very frequent 

therapeutic alternative in the daily 

practice of dental medicine. Dental 

implant therapy has gained a lot of 

popularity in modern dentistry; the 

success of this therapeutic procedure 

depends on the quantity and quality of the 

available bone, on the presence of 

anatomical obstacles, on the surgical 

technique and on the subsequent implant 

loading protocol [1, 2]. 

The available bone is particularly 

important in implant dentistry. It 

encompasses the external architecture or 

volume of the edentulous area targeted 

for a future implant (the bone quantity) 

which has an internal structure described 

by the term bone density. Bone density 

characterizes bone quality and reflects 

bone strength. Bone density influences 
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the amount of bone in contact with the 

implant surface. The internal and external 

architecture of the available bone controls 

both osseointegration and loading of 

dental implants. Preoperative evaluation 

of these features is mandatory in any 

candidate for implant-supported oral 

rehabilitation, determining long-term 

therapeutic success [1-4]. 

The available bone is appreciated 

both quantitatively and qualitatively. 

From a quantitative point of view, the 

distance from the crest of the alveolar 

ridge to the anatomical obstacles must be 

gauged. This can be done 

radiographically. Radiographic 

examination is very important because it 

provides the most numerous details about 

the amount and quality of the available 

bone. There are multiple imaging means 

available today, and a complete 

radiographic evaluation should enable the 

identification of existing lesions, the 

location of anatomical structures, the 

evaluation of bone morphology, 

including the alveolar ridges, the bone 

defects, the integrity of cortical bone and 

the bone height orientation axis. Cone 

Beam Computed Tomography (CBCT) 

measurements are more precise and 

provide the clinician with all the 

information necessary for implant-

supported oral rehabilitation [2, 5].    

The maxillary sinus has a close 

anatomical relationship with the roots of 

maxillary posterior teeth [6] and it 

represents the main anatomical obstacle 

in the implant-prosthetic treatment of the 

edentulous maxilla [2, 7]. The incisive 

canal, located in the mid-line of the 

alveolar process, and the floor of the 

nasal fossa, located at a distance from the 

dental root apices, are merely 

neighboring anatomical elements that the 

dentist must take into account [2, 4].          

The mandibular anatomical 

obstacles in oral implantology are the 

mandibular canal, the mental canal and 

the mental foramen [8-10]. We believe 

that, alongside with the already 

mentioned anatomical obstacles, the 

alveolar bone defects such as 

fenestrations or dehiscences can 

complicate the implant-prosthetic 

treatment [11]. 

The aim of this study was to 

evaluate the available bone from the 

maxillary premolar area, in relation to the 

time interval since tooth loss, so as to 

improve the therapeutic performance with 

long-term dental implants in deficient 

areas.  

 

Material and methods 

We analyzed and evaluated by 

CBCT a group of 31 patients, 10 men and 

21 women, aged between 40-70 years, 

who presented edentulous sites in the 

maxillary premolar area. All documents 

related to these patients were studied in 

the archive of a private Dental Clinic, 

where they were evaluated, diagnosed 

and treated.     

The study was carried out in 

compliance with the national and 

international legislation in force 

regarding the ethics of scientific research 

on human subjects. From each patient, 

informed consent was obtained in 

advance, in writing, for the use of 

personal radiographic data in scientific 

research, ensuring anonymization. 

A NewTom VGi Evo imaging 

device was used for the CBCT. The 

technical characteristics were: 110 kV, 1–

20 mA, between 3.5–4.3 seconds X-ray 
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exposure time, the scanning process 

during a period of 18 seconds, and 

effective dose of around 100 μSV. Data 

were processed using NNT ver. 11 

software on a computer. The 

measurements were expressed in 

millimeters at scale of 1:1.   

Prior to implant placement, the 

following features of the edentulous 

maxillary premolar region were 

investigated and statistically processed: 

width, height and density of available 

bone, bilaterally. The radiographic 

measurements were statistically 

processed in Stata/MP13 software 

package using Student's t-test, ANOVA 

test and Kruskal-Wallis test. A p-value 

≤0.05 was considered statistically 

significant. 

Results and discussions    

Table 1 - Distribution of patients according to age and sex 

Age and sex of patients 

   Age (years) 

Sex N % Mean SD Minimum Median Maximum 

Women 24 77.42 52.50 9.39 40 53.5 70 

Men  7 22.58 53.71 7.02 47 52 67 

Total 31 100 52.77 8.82 40 53 70 

Student's t-test women vs. men; p = 0.7166 

N: No. of patients; SD: Standard deviation.  

 

According to the data in the table 1, we can say that the addressability of women to 

the treatment with dental implants was much higher, 77.42%, than that of men, which was 

22.58%. The average age for women was 52.5 ± 9.39 years, and for men 53.71 ± 7.02 

years; such differences are not statistically significant (p = 0.7166). 

 

Table 2 - The studied areas distributed by sex, expressed as percentage  

The studied area depending on sex 

The studied area Women Men  Total lot 

 N % N % N % 

Right maxillary first premolar 11 17.74 2 3.23 13 20.97 

Right maxillary second premolar 13 20.97 5 8.06 18 29.03 

Left maxillary first premolar 13 20.97 2 3,23 15 24.19 

Left maxillary second premolar 11 17.74 5 8.06 16 25.81 

Total 48 77.42 14 22.58 62 100 

Kruskal-WallisTest; p = 0.5308 

N: No. of patients. 

 

According to the data presented in 

table 2, of the total number of cases, the 

first premolar area represented 45.16%, 

and the second premolar area represented 

54.84%, which shows a higher 

prevalence, by 9.68%, of the second 

premolar edentulous sites as compared to 

the first premolar edentulous sites. The 
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distribution of the studied areas according 

to the sex of the subjects does not differ 

statistically significantly (p = 0.5308).   

 

Table 3 - The width of the available bone according to the studied area 

   Width of the available bone (mm) 

Studied area N % Mean SD Minimum Median Maximum 

Right maxillary first premolar 13 20.97 6.35 1.23 4.4 6.5 8.2 

Right maxillary second premolar 18 29.03 6.97 1.15 4.4 6.9 9 

Left maxillary first premolar 15 24.19 6.53 1.06 4.2 6.7 8 

Left maxillary second premolar 16 25.81 7.64 0.91 6.2 7.35 9.6 

Total  62 100 6.91 1.17 4.2 6.95 9.6 

ANOVA Test  between the right maxilla vs. the left; p = 0.1096 

ANOVA Test  between the first premolar vs. the second premolar; p =  0.0029 

ANOVA Test between the four areas; p = 0.0049 

N: No. of findings; SD: Standard deviation. 

As the data in the table 3 indicate, 

the available bone width in the area of the 

first premolar varies between 4.2 – 8.2 

mm and has an average value of 6.44 

mm, and in the area of the second 

premolar it varies between 4.4 – 9.6 mm 

and has an average value of 7.30 mm; the 

dimensions are close left vs right, and the 

differences are smaller than 1 mm. The 

greater width of the available bone in the 

area of the second premolar is observed. 

We consider that the available bone width 

in the maxillary premolar area is 

dimensionally acceptable for implant 

placement. The average width of the 

available bone differs statistically 

significantly (p = 0.0029) in the area of 

the first premolar as compared to the area 

of the second premolar. There are no 

significant differences left vs right (p = 

0.1096). As about the width of the 

available bone, it can be stated that the 

studied areas differ statistically 

significantly from each other (p = 

0.0049).   

 

Table 4 - The height of the available bone according to the studied area  

   Height of available bone (mm) 

Studied area N % Mean SD Minimum Median Maximum 

Right maxillary first premolar 13 20.97 11.39 1.51 8.1 11.6 12.9 

Right maxillary second premolar 18 29.03 11.67 1.63 8.6 11.45 14.6 

Left maxillary first premolar 15 24.19 12.17 1.86 8.4 12.2 14.8 

Left maxillary second premolar 16 25.81 10.84 2.31 6.1 11.1 15.7 

Total  62 100 11.52 1.88 6.1 11.5 15.7 

ANOVA Test  between the right maxilla vs. the left;  p = 0.8324 

ANOVA Test  between the first premolar vs. the second premolar; p =  0.2732 

ANOVA Test between the four groups; p = 0.5406    

N: No. of findings; SD: Standard deviation. 

As shown in table 4, the height of 

available bone in the area of the first 

premolar varies between 8.1 – 14.8 mm 

and has an average value of 11.78 mm, 



Romanian Journal of Oral Rehabilitation 

Vol. 14, No.3 July-August 2022 

 

100 

 

and in the area of the second premolar it 

varies between 6.1 – 15.7 mm and has an 

average value of 11.25 mm; the 

dimensions are close left vs right. The 

greater height of the available bone in the 

area of the first premolar is observed. We 

also consider that the height of the 

available bone in the maxillary premolar 

area is dimensionally acceptable for 

implant placement. The differences are 

not statistically significant, either left vs 

right, or between the first and second 

premolars, or between the mean results.   

 

Table 5 – The width of the available bone in relation to the bone density 

determined graphically 

   Width of the available bone (mm) 

Density N % Mean SD Minimum Median Maximum 

D2 4 6.45 6.88 0.26 6.5 6.95 7.1 

D3 46 74.19 7.09 1.16 4.4 7.15 9.6 

D4 12 19.35 6.22 1.18 4.2 6.4 8 

Total  62 100 6.91 1.17 4.2 6.95 9.6 

ANOVA Test between the three groups of bone density; P = 0.0683   

N: No. of findings; SD: Standard deviation.  

Table 6 - The height of the available bone in relation to the bone density 

determined graphically 

   The height of available bone (mm) 

Density N % Mean SD Minimum Median Maximum 

D2 4 6.45 12.00 0.41 11.4 12.15 12.3 

D3 46 74.19 11.27 1.99 6.1 11.35 15.7 

D4 12 19.35 12.29 1.52 10.1 12.15 14.6 

Total  62 100 11.52 1.88 6.1 11.5 15.7 

ANOVA Test between the three groups of bone density; p = 0.2170 

N: No. of findings; SD: Standard deviation. 

As data in the tables 5 and 6 illustrate, neither the average width nor the average 

height of the alveolar ridge depends on bone density. The means of the results do not differ 

statistically significantly from each other.     

 

Table 7 - The studied area according to the bone density determined graphically  

 Bone density 

Studied area 

D2 D3 D4 Total 

N % N % N % N % 

Right maxillary first premolar 0 0 11 23.9 2 16.7 13 21.0 

Right maxillary second premolar 2 50 12 26.1 4 33.3 18 29.0 

Left maxillary first premolar 1 25 9 19.6 5 41.7 15 24.2 

Left maxillary second premolar 1 25 14 30.4 1 8.3 16 25.8 

Total 4 100 46 100 12 100 62 100 

Kruskal-Wallis Test; p =  0.8594 

N: No. of findings.   
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Table 7 shows the graphic 

determination of the available bone 

density in the studied areas. Overall, the 

prevalence of D2 density was the lowest 

(6.45%). D2 density was more frequently 

encountered in the area of the second 

premolar, than in the area of the first 

premolar (75% as compared to 25%). D4 

density was determined in a total 

percentage of 19.35%, and it had a higher 

prevalence in the first premolar area than 

in the second premolar area (58.4% 

versus 41.6%). D3 density registered the 

highest overall prevalence (74.19%) and 

it was more frequently encountered in the 

area of the second premolar, than in the 

area of the first premolar (56.5% versus 

43.5%). These results show, as a whole, 

that the edentulous area corresponding to 

the second premolar has a higher density 

than the edentulous area corresponding to 

the first premolar, an aspect that 

contradicts the frequent statement in the 

literature according to which the bone 

density of the edentulous maxilla 

decreases from the anterior towards the 

posterior side.     

After centralizing and processing of 

the obtained data, the results were 

evaluated in relation to Misch’s 

classification regarding the dimensions of 

the available bone located under the floor 

of the maxillary sinus [1]. Thus we 

determined that the majority of cases, 26 

(83.87%), fell into subantral class 1 (SAC 

1), figure 1, characterized by a bone 

height of at least 10 mm and a bone width 

of at least 5 mm, specifying that the 

edentulous areas were not prosthetically 

restored and no more than 5 years had 

passed since losing the teeth. 

 

 
Fig. 1. CBCT: Subantral class 1 (SAC 1). 

 

The rest of the cases, 5 (16.13%), fell into subantral class 2 (SAC 2) which assumes a 

bone height of 5-10 mm, a division in which the edentulous areas were not prosthetically 

restored and the time interval since the loss of teeth was 5-10 years, figure 2. 
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Fig. 2. CBCT: Subantral class 2 (SAC 2). 

 

The maxillary premolar region is a 

problem area for implant-supported oral 

rehabilitation, in point of bone density 

and quality, which have to be determined 

prior to implant placement. Bone quality 

directly influences the primary stability 

of the dental implant [12] and is a 

prerequisite of dental implant 

osseointegration [1]. In this study, bone 

density was evaluated according to 

Misch's classification [1].  

For the success of implant-

supported oral rehabilitation, CBCT is an 

indispensable paraclinical investigation 

for bone density assessment of dental 

implant recipient sites mainly in cases 

where the existence of low bone density 

is suspected.   

Even if they differ from one unit to 

another, radiation exposures during 

CBCT examinations are lower than the 

radiation values produced by CT-type 

examinations [13-16].   

The effective radiation dose for 

early CBCT machines was between 6 and 

477 microSv [17]. In a 2015 meta-

analysis of published data concerning 

‘dental CBCT’, the reported effective 

doses for adults were: 46 to 1073 mSv for 

large fields of view (FOVs), 9 to 560 

mSv for medium FOVs and 5 to 652 mSv 

for small FOVs [18]. Issues that need to 

be considered are the training of the 

people taking and interpreting the images, 

as well as providing the means to further 

reduce patient exposure [17].         

The available bone and the 

relationships between the different bone 

structures can only be determined by 

three-dimensional analysis, made 

possible by the data processing software 

provided by CBCT technology [13, 15].      

A competent dentist should possess 

radiographic interpretation skills in order 

to identify normal structures [5]. In 

addition, s/he must be able to 

differentiate the deviations from the 

shape and density of bone structures 

available for future implant placement [5, 

19].   

The results of this study could be 

used to develop an experimental human 

model in order to evaluate the integration 

of dental implants, in line with our 

previous work on elaborating an 

experimental animal model [20] 

consistent with such requirements.         

 

Conclusions 

The obtained results show the 

average, minimum and maximum values 

regarding the dimensions of the available 
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bone, as well as the bone density in the 

maxillary premolar area, which are 

important data for the preoperative 

evaluation in the implant-prosthetic 

treatment.  

We consider the maxillary premolar 

area as deficient for oral implantology 

due to the lower density of the available 

bone and due to the proximity of the 

maxillary sinus floor. 
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