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Abstract: Recent studies have reported a relationship between vitamin D level, bone tissue and periodontitis. The aim of study was 
to determine mandibular osteometric indices in patients with periodontitis depending on the level of vitamin D. We have examined 95 
patients with periodontitis. Patients were divided into 3 groups according to 25-hydroxyvitamin-D concentration in plasma. All patients 
were examined to determine vitamin D level and mandibular osteometric indices. Mandibular height in the canine area in patients with 
vitamin D sufficiency was the lowest and was 27.33(25.15-29.02)mm. Mandibular height in patients with vitamin D deficiency and 
insufficiency was 28.04(25.91-29.78)mm and 29.03(26.70-31.21)mm, respectively. Mandibular body height in the canine area in patients 
with GP and vitamin D deficiency, insufficiency and sufficiency was 16.68(14.95-18.45)mm, 17.34(15.74-19.42)mm and 15.93(14.65-
17.23)mm, respectively and alveolar bone height in canine area was 11.55(9.53-12.85)mm, 11.21(10.00-13.81)mm and 11.21(9.69-
12.75)mm, respectively. Thus, the increase of mandibular height in patients with periodontitis who had vitamin D deficiency and 
insufficiency occurred by the increase of mandibular body height. 
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———————————————————— 

INTRODUCTION         

Vitamin D plays an important role in prevention of 

many diseases, including rickets, osteoporosis, both types 

of diabetes mellitus and others [1-4]. Its deficiency and 

insufficiency are widespread in Ukraine and worldwide [5-

7]. Periodontitis is also widespread throughout the world. 

It is characterized by inflammation in the periodontal tis-

sues, alveolar bone loss, resulting in the occurrence of 

tooth mobility and tooth loss. Some studies showed an 

increase in mandibular body in patients with periodontitis 

[8,9]. In particular, Mazur demonstrated that the height of 

mandible body increased in an experimental model in rats 

with periodontitis. This happened as a result of the alveo-

lar bone loss. The incidence of vitamin D deficiency and 

periodontitis determines the relevance of studying their 

relationship. Many authors noted the existence of that 

relationship [10-13]. 
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In particular, Dietrich et al. showed a negative correla-

tion between 25-hydroxyvitamin-D3 concentration and 

periodontal disease in men and women aged 50 years (the 

greater 25-hydroxyvitamin-D3 concentration, the lower the 

level of clinical attachment loss) [10]. Studying the rela-

tionship between 25-hydroxyvitamin-D (25(OH)D) concen-

tration and periodontal disease in women during pregnancy 

Boggess et al. concluded that periodontal disease in preg-

nant women was associated with 25(OH)D levels below 75 

nmol/L [12]. 

2 PURPOSES, SUBJECTS and METHODS: 

2.1 Purpose 

The aim of study was to determine mandibular osteometric 

indices in patients with periodontitis depending on the 

level of vitamin D. 

2.2 Subjects  

The study involved 95 (60 women (63.2%) and 35 

men (36.8%, mean age 43.21 ± 11.77 (M ± SD) years) 

patients with periodontitis  who were examined within 

the period from March 2012 to January 2016. The 
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patients were divided into 3 groups according to plasma 

25(OH)D concentration. Group 1 included 21 patients 

with vitamin D sufficiency. Group 2 consisted of 40 

patients with vitamin D insufficiency. Group 3 included 

34 patients with vitamin D deficiency. The distribution 

of patients into the groups depending on the level of 

vitamin D is presented in Table 1. 

Table 1.  

Patients distribution into groups depending on the level 
of vitamin D (vitamin D level, the number of 
patients and age of patients in groups)  

Groups 

Number 

of 

patients, 

n 

Number 

of 

patients, 

% 

Age 

Me (IQR) 

Vitamin D 

level 

(ng/mL) 

Me (IQR) 

Group 1 

(vitamin 

sufficiency) 

21 22.1 

42.00 

(31.50-

53.00) 

35.90 

(32.43-

40.45) 

Group 2 

(vitamin D 

insufficiency) 

40 42.1 

42.00 

(33.75-

50.75) 

23.52 

(21.33-

26.17) 

Group 3 

(vitamin D 

deficiency) 

34 35.8 

42.00 

(31.75-

48.25) 

15.08 

(12.11-

17.79) 

2.3 Methods 

Diagnosis of periodontitis was established according to 

the Danilevsky classification (1998). [14]. Clinical 

examination methods included the presence of gums 

bleeding, periodontal pockets and clinical attachment 

loss (periodontal probe using) determination. Other 

means included radiological methods of examination 

(panoramic radiographs) and osteometric methods.  

To determine the relationship between 25(OH)D level 

and compensatory mechanisms in mandible the study 

implied determination of mandibular height, mandibular 

body height, alveolar bone height in canine area and 

mandibular cortical width [15]. Mandibular body height 

was defined as the length of the perpendicular lowered 

from the canine root apex to the bottom of the 

mandibular cortical plate. Mandibular body was 

measured on both sides of the mandible, and their 

average value was calculated statistically. The height of 

the mandible was determined in two parts of the 

mandible: in the canine area and in the mental foramen 

area. Mandibular height in the canine areas was defined 

as the length of the perpendicular lowered from the top 

of mandibular alveolar bone in canine areas to the 

bottom of the mandibular cortical plate. Mandibular 

height in canine area was measured on both sides of the 

mandible, and their average value was calculated 

statistically. Mandibular height in mental foramen area 

was defined as the length of the perpendicular lowered 

from the top of mandibular alveolar bone to the bottom 

of the mandibular cortical plate through the middle of 

mental foramen. Mandibular height in mental foramen 

area was measured on both sides of the mandible, and 

their average value was calculated statistically. 

Mandibular alveolar bone height in canine area was 

defined as the length of the perpendicular lowered from 

the top of mandibular alveolar bone to the canine root 

apex. Mandibular alveolar bone height was measured on 

both sides of the mandible, and their average value was 

calculated statistically. Mandibular cortical width was 

defined as the length of the perpendicular lowered from 

the top of mandibular cortical plate to the bottom of 

mandibular cortical plate below the mental foramen. 

Mandibular cortical width was measured on both sides 

of the mandible, and their average value was calculated 

statistically.  The methods for measuring of mandibular 

height in canine area and in mental foramen area, 

mandibular body height, alveolar bone height in canine 

area and mandibular cortical width are presented in 

Figure 1. 

To verify the diagnosis of vitamin D deficiency and 

insufficiency we used classification (2011) adopted by the 

International Institute of Medicine and Endocrine Society 

Clinical Practice Guideline. According to this classification 

vitamin D deficiency was observed when vitamin D level 

was less than 20 ng/mL, insufficiency when vitamin D level 

was from 20 to 30 ng/mL and sufficiency when vitamin D 

level was from 30 to 50 ng/mL [16]. 
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Figure 1. Methods for measuring of mandibular height in canine area 

and in mental foramen area, mandibular body height, alveolar bone 

height and mandibular cortical width (1 - mandible height in canine 

areas; 2 - mandibular height in mental foramen area; 3 - mandibular 

body height; 4 - alveolar bone height in canine area; 5 - mandibular 

cortical width) 

Statistical analysis was performed using statistical software 
package (SPSS version 20). 
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3 RESULTS AND DISCUSSION 

To determine mandibular osteometric indices in patients 

with periodontitis depending on the level of vitamin D we 

measured mandibular height in canine area and in mental 

foramen area, mandibular body height and alveolar bone 

height in canine area. The results of the study 

demonstrated that the lowest mandibular height in the 

canine area was observed in patients with periodontitis 

and vitamin D sufficiency. Mandibular height in the canine 

area in patients with vitamin D insufficiency was 

significantly higher than in patients with vitamin D 

sufficiency (p = 0.054). In the study of mandibular body 

height the patients with vitamin D sufficiency were found 

to have the lowest mandibular body height in the canine 

area and it constituted 15.93 (14.65-17.23) mm. 

Mandibular body height in the canine area in patients with 

vitamin D  insufficiency was significantly higher than in 

patients with vitamin D  sufficiency (p = 0.049). There was 

no significant difference between alveolar bone height in 

canine area in patients with periodontitis depending on the 

level of vitamin D (p > 0.05). The values of osteometric 

indices (mandibular height in canine area and in mental 

foramen area, mandibular body height and alveolar bone 

height in canine area) in patients with periodontitis 

depending on the level of vitamin D and their statistical 

comparison are presented in Table 2. 

Table 2. 

Values of osteometric indices (mandibular height in 

canine area and in mental foramen area, mandibular 

body height and alveolar bone height in canine area) in 

patients with periodontitis depending on the level of 

vitamin D 

 

Index 

Vitamin D level Comparison 

Sufficiency Insufficiency Deficiency 
Gp. р 

Me (IQR) Me (IQR) Me (IQR) 

Mandibular 

height in ca-

nine area, mm 

27.33 

(25.15-29.02) 

29.03 

(26.70-31.21) 

28.04 

(25.91-29.78) 

1-2 0.054 

1-3 0.319 

2-3 0.222 

Mandibular 

body height, 

mm 

15.93 

(14.65-17.23) 

17.34 

(15.74-19.42) 

16.68 

(14.95-18.45) 

1-2 0.049* 

1-3 0.350 

2-3 0.269 

Alveolar bone 

height in ca-

nine area, mm 

11.21 

(9.69-12.75) 

11.21 

(10.00-13.81) 

11.55 

(9.53-12.85) 

1-2 0.635 

1-3 0.609 

2-3 0.883 

* Significant differences between the groups 

 

The results of the study of mandibular height in mental 

foramen area demonstrated that the lowest mandibular 

height in mental foramen area was observed in patients 

with periodontitis that have vitamin D sufficiency and was 

26.03(23,65-27,68) mm. In patients with vitamin D 

deficiency and insufficiency mandibular height in mental 

foramen area was 28.03(25.90-31.17) mm and 26.56(24.45-

28.38) mm respectively. Mandibular height in mental 

foramen area in patients with vitamin D insufficiency was 

significantly higher than in patients with vitamin D 

sufficiency (p = 0.010). There was no significant difference 

between mandibular cortical width in patients with 

periodontitis depending on the level of vitamin D (p > 

0.05). The values of mandibular height in mental foramen 

area and mandibular cortical width in patients with 

periodontitis depending on the level of vitamin D and their 

statistical comparison are presented in Table 3.  

Therefore the results of the study showed that 

mandibular height in mental foramen area and in canine 

area were the lowest in patients with periodontitis that 

have vitamin D sufficiency. 
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Table 3. 

Values of osteometric indices (mandibular height in 

canine area and in mental foramen area, mandibular 

body height and alveolar bone height in canine area) in 

patients with periodontitis depending on the level of 

vitamin D 

 

Index 

Vitamin D level Comparison 

Sufficiency Insufficiency Deficiency 
Gp. р 

Me (IQR) Me (IQR) Me (IQR) 

Mandibular 

height in 

mental fora-

men area, mm 

26.03 

(23.65-

27.68) 

28.03 

(25.90-

31.17) 

26.56 

(24.45-

28.38) 

1-2 0.010* 

1-3 0.188 

2-3 
0.175 

Mandibular 

cortical width, 

mm 

3.64 

(3.16-4.16) 

3.44 

(2.87-4.18) 

3.83 

(3.07-4.30) 

1-2 0.403 

1-3 0.749 

2-3 0.270 

* Significant differences between the groups 

 
Increasing of mandibular height in patients with 

periodontitis that had vitamin D deficiency and 

insufficiency was due to a compensatory increase of 

mandibular body height. This increase might occur as a 

compensatory mechanism of the mandible to chewing that 

load by the loss of alveolar bone of mandible. This can be 

due to the increase of bone metabolic activity that occurs 

on the background of vitamin D deficiency and 

insufficiency [17]. 

 

4  CONCLUSIONS 

1. The relationship between vitamin D level and man-

dibular osteometric indices in patients with periodontitis 

exists. 

2. The lowest mandibular height in mental foramen area 

and in canine area was observed in patients with periodon-

titis that occurs on the background of vitamin D sufficien-

cy. 

3. The increase of mandibular height in patients with 

periodontitis who had vitamin D deficiency and insufficien-

cy occurred by the increase of mandibular body height. 
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