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Introduction 

In recent years, dental implant has become a common 
treatment option with its high success rate. 
Nowadays, a certain number of dental implants are 
placed in patients every year with tolerable 
complications (1). For healthy maintenance of dental 
implants, patients should have a sufficient amount of 
and appropriate bone. However, as is known, a 
reduction occurs in residual bone dimension 
following remodeling after tooth extraction (2). 
Alveolar crest resorption after tooth extraction is 
usually observed in the horizontal plane and on the 
facial side. Meanwhile, a decrease in the height of 
alveolar crest is also observed. During this resorption 
process, the crests are repositioned to a more lingual 
position. The residual crest undergoes atrophy more 
rapidly in the first 6 months, which continues at a 
slower rate throughout life. Morphological changes in 
crest after tooth extraction were evaluated by 
cephalometric measurements, study models, 
radiographic analyses and direct measurements of the 
crest. Because of these reasons, the clinician should 
have experience with the healing process and the 

repositioning changes observed in crest after tooth 
extraction (3-5). 

The distance between the crest ridge and the 
mandibular canal is reduced to a few millimeters due 
to atrophy occuring in edentulous crests over time. In 
this case, nerve injury is inevitable in implant 
interventions carried out without taking precaution. 
Procedures, such as grafting and nerve repositioning, 
are used to prevent possible nerve injuries (6). In 
order to avoid such interventional procedures, some 
clinicians use shorter implants (7, 8). 

The implant operator may use techniques such as 
crest expansion methods, sandwich osteotomy, and 
alveolar distraction osteogenesis to achieve a healthy 
bone thickness of minimum 1 mm around the 
implant. Although the abovementioned methods are 
effective, they may cause morbidity in the donor site 
(9, 10). In crestal bone augmentation technique, a 
healthy bone area is formed for implant application 
by creating a greenstick fracture on the buccal bone in 
the area to be used for implant surgery in both maxilla 
and mandible with inadequate bone dimensions (11, 
12). 

 

ABSTRACT 

In this study, alveolar crest height (CH) and width (CW) in patients with edentulous mandible were measured, also the impact of 
gender and age factors on  obtained values were evaluated. 
Cone beam computed tomography (CBCT) images of 39 males and 38 females were analyzed retrospectively. CH and CW at 10 mm 
distal of right mental foramen of patients were measured on sectional images. Independent sample T-test and One-way ANOVA test 
were used for statistical analysis. 
In  CH measurements, there was no significant difference between males and females (p= 0.058). However, males had significantly 
higher CW values compared to females (p=0.039). Considering age criteria, it was understood that age of patient have no significant 
effect on CW (p=0.586) and CH (p=0.465). 
In this study, males just had  significantly higher CW values. Besides, age factor had no significant effect on crest dimensions and it 
was concluded that each patient should be evaluated in itself during dental implant replacement regardless of age and gender. 
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Fig. 1. 10 mm distal of right mental foramen on panoramic 
reconstruction view of cone beam computed tomography 
(A). Marked right mental foramen on coronal section image 
(B). Measurement of alveolar crest dimensions on coronal 
section image (C). (mental foramens were marked with 
black arrows) 

Before dental implant surgery, alveolar CH may be 
pre-assessed by two-dimensional imaging techniques. 
However, magnification of panoramic radiography or 
measurement instability in bisecting angle technique 
of periapical radiography cannot provide accurate 
linear values. Therefore, applying to CBCT for three-
dimensional evaluation is more sensible. CBCT 
provide image-guided dental implant surgery and 
clinician can perform implant surgery comfortably, so 
possible surgery complications can be avoided (13, 
14). 

The study was conducted to analyze the values of 
crest dimensions in patients with edentulous mandible 
and the correlation between the determined values 
and age and gender factors. By means of the study, 
the mean values, offering a prediction to clinicians 
before implant procedures in patients with edentulous 
mandible, can be provided. 

Materials and Methods 

G*power, version 3.1.9.2 (Franz Faul, Universität 
Kiel, Germany) software was used to perform a priori 
power analysis. 58 patients would be enough to 
obtain significant difference with 80% confidence, 
20% type I error, 80.63% test power and 0.567 effect 
size. Therefore, total 77 patients were included in this 
study. The study was conducted retrospectively and 
the pre-taken CBCT  images of 39 male and 38 
female patients with edentulous mandible aged 48-85 
years were used. CH at 10 mm distal of the right 
mental foramen and alveolar CW at 3 mm apical of 

the crest ridge in the same area were measured on 
coronal section of CBCT images (Figure 1). 
Measurements of crest dimensions were performed 
on coronal section by an oral and maxillofacial 
radiologist who has been analyzing CBCT images for 
3 years. In CBCT images included in the study, 
images with bone lesion in the relevant site and of 
poor quality were not included in this study. This 
study was started after the University ethics 
committee approval was obtained for this study 
(approval number: YYU-2017/11/29-06). 

The CBCT images of the patients were scanned with 
KaVo 3D eXam (Biberach, Germany) tomography 
equipment and eXamVision (KaVo Dental GmbH, 
Biberach, Germany) software was used to analyze the 
images. In this study, scan area of 16 × 13 cm, voxel 
resolution of 0.4 mm, scan time of 8.9 seconds, scan 
parameters of 18.54 mAs and 120 kVp were used. 

SPSS (IBM SPSS Statistics 20.0; IBM Co., USA) 
software was used for the statistical analysis. Student’s 
t-test and one-way ANOVA test were applied to 
assess the values. In order to estimate the reliability of 
single referee, the CH and CW values of 15 patients 
were re-measured in a period of 2 months and 
intraclass correlation coefficient (ICC) was 
determined. Moreover, the correlation between 
patient's age and crest dimensions was analyzed using 
the Pearson's correlation coefficient test. 

Results 

The mean CW values were measured as 6.66±2.29 
mm in males and as 5.67±1.81 mm in females. The 
mean CH values were measured as 8.21±4.25 and as 
6.54±3.29 in males and females, respectively. When 
the mean values obtained were compared by gender, 
no significant difference were observed in CH 
(p=0.058), whereas the mean of CW were 
significantly higher in males (p=0.039) (Table 1). 
Given the mean CW and CH values among the age 
groups of 48 and 85 years, no significant difference 
was observed among the groups (p=0.586, p=0.465, 
respectively) (Table 2, 3).  

When the re-measured data of the patients were 
evaluated, it was found that there was an excellent 
reliability (ICC=0.972) between the CH values and 
good reliability (ICC=0.814) between the CW values. 
Given the correlation between patient's age and CW 
(r=-0.047, p=0.687) and CH (r=-0.109, p=0.346), it 
was found that there was a very weak negative and 
insignificant correlation. 
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Table 1. Comparison of crest width and height values according to gender 

 Gender Mean±SD T test (p value) 

CW (mm) 
Male 6.66±2.29★ 

0.039 
Female 5.67±1.81 

CH (mm) 
Male 8.21±4.25 

0.058 
Female 6.54±3.29 

★p˂ 0.05; SD, Standard deviation; CW, crest width; CH, crest height 

 

Table 2. Comparison of crest width values according to age groups 

Group (Age range)  N Mean±SD ANOVA test (p value) 

48-59  25 6.16±2.04A  
0.586 60-69   24 6.51±1.93A 

70-85  28 5.89±2.34A 
A: There is no difference among same letters; N, number; SD, standard deviation 

 

Table 3. Comparison of crest height values according to age groups 

Group (Age range)  N Mean±SD ANOVA test (p value) 

48-59  25 7.35±4.20A  

0.465 60-69   24 8.12±3.50A 

70-85  28 6.78±3.91A 

A: There is no difference among same letters; N, number; SD, standard deviation 

Discussion 

Alveolar crest height in patients may be affected by 
morphological abnormalities such as deep bite, lateral 
open bite, and cheek sucking (15, 16). Moreover, a 
study (17) reported that different skeletal types, for 
example, long face or short face syndrome may affect 
the CH in patients with edentulous mandible. 
However, the presence of such anomalies in the 
patients was not examined in the study and only the 
patients with an appropriate amount of alveolar crest 
were included in the study. 

Today, mental foramen and mandibular canal 
measurements are also made with panoramic 
radiographs in dental implant planning. With this 
technique, the mandibular canal is not always noticed 
in patients, because the ossifying osseous structure 
surrounding the nerve may disappear as it gets closer 
to the mental foramen (18). As is known, CBCT, 
which is allowing measurement precision and detailed 
examination of the mandibular canal structure with 
cross-sectional images, is quite helpful for dentists in 
critical cases. Moreover, coronal and axial cross-
sectional images that cannot be obtained by 
panoramic radiography can be used to have a chance 
to measure alveolar CW. 

In a study by Bressan et al. (19) on patients with 
edentulous mandible, the CH values were measured 
significantly higher in males, while mean CW values 
did not differ significantly according to gender. In 

addition, it was found that age factor did not affect 
crest dimensions. In the study, only the CW of males 
were significantly higher than the mean values of 
females with 0.99 mm, and that patient's age had no 
effect on crest dimensions. In a study (20) 
investigating crest measurements by CBCT it was 
found that males had significantly higher values than 
females in mandibular CW measurements of dentate 
patients aged 13-27 years, and that increased age 
caused an increase in the CW values. Interpreting the 
results of such studies, it is clear that the selected 
patient age group or whether patients' jaws in the 
study are dentate or edentulous affects the correlation 
between crest dimensions and age and gender factors. 
In the study by Soikkonen et al. (21), alveolar crest 
resorption was significantly greater in females, and it 
was suggested that this resorption arised due to loss 
of estrogen in the postmenopausal period and loss of 
calcium in bone developing in hyperparathyroidism. 
Considering the results of various studies, it was 
found that the mean values of CH did not differ 
significantly according to the age groups, in line with 
the study (19, 21, 22). Zhang et al. (23) measured 
alveolar crests of 59 male and female patients in 
dentate and edentulous patterns. They reported that 
males had significantly thicker CW than females, and 
that the age factor had no significant effect on CW, 
which is compatible with the present study. 
Pramstaller et al. (24) used CT images of 24 patients, 
it was found that the CW and CH values of 
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edentulous patients did not differ significantly 
between male and female patients. The limitations of 
the study are the absence of data on the patients' 
systemic diseases, no knowledge of the patients' 
duration of edentulousness, and the inclusion of only 
patients in a particular region. In addition to this 
study, it will be useful to analyze the correlation 
between systemic disease and crest dimensions by 
means of a study measuring the edentulous crest 
dimensions of patients with different systemic 
patients and determining which disease has a 
significant effect on crest dimensions. 

Since the study was retrospective, the male/female 
patients' possible systemic diseases or habits, such as 
smoking, could not be included. Therefore, the 
effects of the mentioned factors on crest dimensions 
can be evaluated in a different study. In this study, it 
was found that advanced age did not affect crest 
dimensions, and the CW of males were significantly 
higher than the mean values of females. Also, the 
crest dimensions of each patient should be evaluated 
by three-dimensional imaging techniques before 
dental implant surgery. 
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