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Summary
Background and objective. The aim of this study was 
morphological analysis of the cortical layer in the 
mandibular base distally from the mental foramen 
for determination of the mandibular cortical index 
in the Lithuanian young and middle-aged individu-
als according to gender, age, general health status, 
used medicine. 
Materials and methods. The study included 216 ran-
domly selected subjects aged 19 to 50 years. A qu-
estionnaire was used to collect data on subjects’ age, 
gender, sociodemographic status, diseases, and used 
medicines, harmful habits. Skeletal bone status was 
examined according One – Minute test, panoramic 
radiography was performed, and panoramic radio-
graphic images were analyzed to determine the man-
dibular cortical index. According to the classification 
by Klemetti, subjects were divided into 3 index morp-
hological groups: C1, C2, and C3. Analysis was car-
ried out by mentioned factors. 
Results. There was a significant relationship between 
mandibular cortical index and subject’s age (F=4.54; 
df=2; p=0.01), gender (χ2=16.22; df=2; p<0.01), thy-
roid diseases (p=0.05), hormonal preparation use 
(p<0.01), cigarette smoking (p<0.01). 
Conclusions: The study data confirmed the hypothe-
sis that morphological changes in the cortical layer 
at the mandibular base were found among young and 
middle aged individuals with normal skeletal bone 
status and were significantly associated with subject’s 
age, gender, and other factors such as cigarette smo-
king, diseases having an influence on bone metabo-
lism, used medicines. 

Introduction 
Literature data show that people attend dental practices 

more frequently than family medicine clinics, and panoramic 
radiography performed for diagnostic purposes is one of the 
most commonly performed radiological investigations in 
dental practice [1, 2]. Panoramic radiography carried out for 
the development of primary dental treatment plan allows to 
evaluate patient’s periodontal status, cariogenic and periapi-
cal lesions, quality of endodontic treatment; to preliminary 
investigate jaws before implant placement; and to evaluate 
cortical and trabecular bone tissue. However, changes in the 
cortical layer of the jaws can occur not only due to dental 
reasons such as tooth loss, altered occlusal and chewing 
function, rotations of the mandible, altered muscle-to-bone 
alignments, and changes in locations of muscle attachments 
in the mandible, but also due to physiological differences in 
bone remodeling, individual’s diet, inheritance factors, meta-
bolic and other diseases, used medicines, or can differently 
manifest in subjects of a different gender [3, 4]. 

The need for panoramic radiography is constantly incre-
asing, and currently this method can be applied in order to 
diagnose diseases of skeletal bone tissue, i.e., osteopenia and 
osteoporosis (OP), or to detect calcification of the external 
carotid artery and osteogenesis imperfecta [5-7]. Changes 
in the cortical layer of the mandibular base on panoramic 
radiographic image have been studied across the world for a 
long time and knowledge as well as experience is employed 
in general medical clinical practice by comparing the changes 
in skeletal bone tissue of different bones [4, 8-13]. Recently, 
special attention has been paid to research on the mandibular 
cortex of healthy and osteopenia subjects of different age and 
gender according to panoramic radiomorphometric indices 
in different races and populations [4, 11, 14, 15, 16, 17, 
18], and most commonly such research is linked to skeletal 
bone mineral density. Diagnostic evaluation of changes in 
both skeletal and mandibular bone tissue remains relevant 
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in dental and medical practice in Lithuania as well [3, 19]. 
Mandibular cortical index (MCI) is a qualitative radio-

morphometric index that evaluates changes in the cortical 
layer of the mandibular base distally from the mental fora-
men and is linked to changes in skeletal bone mineral den-
sity [11, 20]. Research shows that bone mass, density, and 
dynamic processes in women and men differ [16]. Most of 
the studies, related to osteoporosis prevention and treatment, 
on MCI changes have investigated the elderly population 
and women more frequently than men, because changes in 
women’s bone tissue are more rapid and especially become 
active during the postmenopausal period [3, 21]. In this study 
we formulated and attempted to confirm the hypothesis that 
not only metabolic diseases (such as OP) affect the bone 
but the resorption and porosity of the mandibular cortical 
layer and formation of endosteal cortical residues can ap-
pear because of different reasons in young and middle-aged 
individuals who do not have any symptoms characteristic 
of metabolic bone diseases and have normal skeletal bone 
mineral density, and do not belong to the risk group. 

The aim of the study was to evaluate the cortical layer 
of the mandibular base distally from the mental foramen 
according to Klemetti [20] seen on panoramic radiograms of 
19–50-year-old subjects, considering subjects’ age, gender, 
diseases, used medicines.  

Materials and methods
The study was carried out in the Clinic of Dental and Oral 

Diseases and the Clinic of Dental and Maxillofacial Ortho-
pedics, Lithuanian University of Health Sciences (LUHS), 
Kaunas, Lithuania. Kaunas Regional Biomedical Research 
Ethics Commitee approved this study (No.  BE-2-3). A total 
of 19- to 50-year-old 216 subjects who attended the Clinic of 
Dental and Maxillofacial Orthopedics, Lithuanian University 
of Health Sciences, and who underwent dental panoramic 
radiography due to diagnostic purposes were invited to take 
part in the study. The subjects were selected based on the set 
criteria to be included in the study: age from 19 to 50 years, 
good general health and oral health status, no dental surgical 
procedures at the mental foramen of the mandible within 6 
months before the study, presence of teeth in the alveolar 
ridge in the region of the mental foramen and their antago-
nists in the maxilla (mechanical bone load is ensured), and 
no implants in this region. In order to obtain more extensive 
study results, smokers were not excluded from the study. The 
main exclusion criteria were as follow: a lack of motivation 
to participate in the study, surgical dental treatment, and 
dental implantation in the mandible, and insufficient quality 
of panoramic radiographic images, One – Minute test results 
by the International Osteoporosis Foundation [22].

A questionnaire was prepared according International 
Osteoporosis Foundation (IOF) One - Minute test to deter-
mine skeletal bone status and was employed to collect data 
on social characteristics, gender, age, place of residence, 
education, oral health; causes, severity, and duration of gum 
bleeding; tooth loss by chronic periodontitis; dental surgery 
(implantation, tooth extraction, flap surgery, etc.); jaw and 
skeletal fractures due to non-severe trauma. The questions 
were used for gathering the data on the daily level of physical 
activity; diseases having an influence on bone metabolism 
(diabetes mellitus,  hyperthyroidism, hypothyroidism, hy-
perparathyroidism, rheumatoid arthritis, osteoporosis); used 
calcium supplements, hormonal preparations, bisphosphona-
tes, corticosteroids, vitamin D; bone mineral density testing; 
age at which women experienced menopause; and harmful 
habits (cigarette smoking).

2.1. Panoramic radiography
Morphological changes in cortical bone layer of the 

mandibular base were analyzed on panoramic radiograms, 
which were taken for diagnostic and treatment purposes at 
the Clinic of Dental and Maxillofacial Orthopedics, LUHS. 
Panoramic radiography was performed by an X-ray techni-
cian and the dentist who carried out this study. Panoramic 
X-ray machine CS 9000/CS 9000 3D (2013, USA) and Den-
tal Imaging Software 6.14.7 were used (Carestream Health, 
Inc., 2014) in the study. Depending on the subject’s build, 
exposure time was 4 to 16 s; anode current, 8 to 10 mA; 
anode voltage, 68 to 74 kV, and irradiation dose, 130 μGy/h. 
Panoramic radiograms were taken by complying with device 
operating instructions and positioning methodology accor-
ding to the requirements by Dutra et al. [15]. Panoramic 
radiograms were coded based on the questionnaire code of 
the subject and were analyzed with image analysis and edi-
ting program Digimizer v.4.6.1 (2016). 

1.2.	  Analysis of mandibular cortical index
Based on the classification by Klemetti [20], the appea-

rance of the cortical bone layer distal from the mental fora-
men on both sides of the mandible was analyzed. According 
to the morphological changes, the subjects were divided into 
3 groups: C1, the endosteal margin of the mandibular cortex 
is sharp and even; C2, the endosteal margin of the cortex 

         Group C1                 Group C2                  Group C3

Figure 1. Morphological groups according Klemetti (C1; C2; C3).



118

shows semilunar defects (lacunar resorption) or seems to 
form 1 to 3 layers of endosteal cortical residues; and C3, the 
cortical layer forms heavy endosteal cortical residues and is 
clearly porous (Figure 1.) [20]. 

In order to ensure study precision and to evaluate agree-
ment (κ coefficient), MCI was assessed by 3 researchers 
(main researcher and two independent researchers).

1.3.	  Statistical analysis
The software SPSS 22.0 was used for analyzing data. 

Quantitative variables are expressed as mean with standard 
deviation and median with 25%-75% percentiles. For sta-
tistical hypotheses testing, the significance level was set at 
0.05. The Kolmogorov-Smirnov test was applied to check 
the normality of distribution of quantitative variables. Qu-
antitative variables between two groups were compared with 
the parametric Student t and nonparametric Mann-Whitney 
test, while among three groups, parametric and nonparame-

tric dispersion analysis (ANOVA and Kruskal-Wallis test).
To determine a relationship between qualitative variables, 

the chi-squared (χ2) criterion was employed. Relationships 
between variables were evaluated with Spearman corre-
lation analysis. Receiver operating characteristic (ROC) 
curve analysis was used to determine a threshold value for 
respondents’ age; the area under the ROC curve (AUC) was 
calculated as well. To develop prognostic models, binary 
logistic regression analysis was applied. A sample size was 
calculated during a pilot study (n=110). Power of the study 
was set at β=0.8 and significance level, at α=0.05.

Results
The study enrolled 216 respondents aged from 19 to 

50 years; of them, there were 150 (69.4%) women and 66 
(30.6%) men. The mean age of the total study population 
was 34.1 (8.4) years; the mean age of women and men was 
34.6 (8.6) and 32.7 (8.1) years, respectively. A total of 193 
(89.4%) respondents lived in the urban area and 155 (71.8%) 
had higher education. 

Panoramic radiographic images were analyzed and MCI 
assessment was done by the main and two independent in-
vestigators, and agreement between them was evaluated by 
Cohen kappa. κ between the first and the second investi-
gators was 0.93 (p<0.01); between second and third, 0.92 

MCI group                                      Gender
                                        Women n (%)         Men n (%)

C1                                     28 (18.7)*                       3 (4.5)*

C2                                     88 (58.7)                32 (48.5)
C3                                     34 (22.7)**                    31 (47.0)**

         χ2=16.219; df=2; p<0.001;  *p=0.007 ;  **p<0.001

MCI 
group     Women            Men       Women                        Men
             Age, mean (SD), years  Age, median (25%-75%), years

C1     31.5 (7.5)     31.0 (2.6)  31.0 (25.0-37.0)  31.0 (29.0-34.0)

C2     34.0 (8.5)     31.9 (7.2)  34.0 (26.0-41.8)  31.0 (27.0-35.0)
C3     38.8 (8.1)* 33.8 (9.3)* 40.5 (34.0-44.3) 34.0 (24.0-42.0)
                                           *p=0.03

MCI group    n (%)                            Age, years
                                          Mean (SD)          Median (25%-75%)
C1              31 (14.4)      31.4 (7.1)*              31.0 (25.0-37.0) 

C2              120 (55.6)    33.5 (8.2)**            32.5 (26.0-41.0) 

C3              65 (30.0)      36.4 (9.0)*,**         39.0 (29.0-43.5) 

                 χ2=8.831, df=2, p=0.014; *p=0.007, **p=0.023

Table 1. Distribution of the study population by gender and MCI 
morphological groups.
Values are number (percentage). p value was determined by the nonparametric Pe-
arson chi-square test; MCI, mandibular cortical index; C1, C2, C3, morphological 
MCI groups.

Table 2. Respondents’ age by MCI morphological groups.
p value was determined by the nonparametric Kruskal-Wallis and Mann-Whitney 
tests, MCI, mandibular cortical     index; C1, C2, and C3, morphological MCI groups. 

Table 3. Respondents’ age by MCI morphological groups and 
gender.
p value was determined by the nonparametric Mann-Whitney test; MCI, mandibular 
cortical index; C1, C2, and C3, morphological MCI groups.

Figure 2. ROC curve for identifying a threshold value for age 
in women, considering MCI categories AUC, 68.4%; sensitivity 
67.6%; specificity, 69.0%.
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(p<0.01); and between first and third; 0.90 (p<0.01). 
3.1. Analysis of mandibular cortical index
The results of our study showed that subjects’ gender 

was significantly associated with the morphological MCI 
groups: the appearance of C1 category was more charac-
teristic of the female gender, and the cortical layer of male 
subjects formed heavy endosteal cortical residues and was 
clearly porous more frequently, i.e., had the appearance of 
C3 category (Table 1). Binary logistic regression analysis 
revealed that men were 3 times as likely to be assigned to 
group C3 (OR=3.022; 95% CI, 1.632-5.596).

Respondents’ age by MCI groups is shown in Table 2. 
The respondents in Groups C1 and C2 were significantly 

younger than their counterparts in Group C3.
Table 3 shows that in Group C3, men were signifi-

cantly younger than women.  ROC curve analysis showed 
a threshold value for age in the female study population to 
be 38.5 years (Figure 2.). 

There were 36 (31.0%) women in Groups C1 and C2 
as well as 23 (67.6%) women in Group C3, who were aged 
>38.5 years (p<0.001). Binary logistic regression analysis 
revealed that women aged >38.5 years were nearly 5 times 
as likely to be assigned to Group C3 (OR=4.646; 95% CI, 
2.048-10.541). There were 5 (14.3%) men aged >38.5 ye-
ars in Groups C1 and C2 as well as 11 (35.5%) in Group 
C3 (p=0.045), and the odds of having the appearance of 
C3 category was 3 times greater for men aged >38.5 years 
(OR=3.3; 95% CI, 0.995-10.946). 

None of the men had thyroid diseases, rheumatoid arthri-
tis, diabetes mellitus. The prevalence of these diseases among 
women was as follows: 11(7.3%) had thyroid diseases; 3 
(2.0%) rheumatoid arthritis; 2 (1.3%), diabetes mellitus. Five 

(4.3%) women in Groups C1 and C2 as well as 6 (17.6%) 
women in Group C3 had thyroid diseases (p=0.009). Wo-
men with thyroid diseases were at a nearly 5-fold greater 
risk of being assigned to Group C3 (OR=4.757; 95% CI, 
1.353-16.723). One (0.9%) woman in Groups C1 and C2 
as well as 2 (5.9%) in Group C3 had rheumatoid arthritis 
(p=0.129). Diabetes mellitus was present in 1 (0.9%) wo-
man in Groups C1 and C2 as well as in 1 (2.9%) women 
in Group C3 (p=0.403). Other diseases were recorded in 5 
(4.3%) women in Groups C1 and C2 as well as 1 (2.9%) in 
Group C3 (p=0.72).

Hormonal preparations were used only by women: 4 
(3.4%) women in Groups C1 and C2 as well as 6 (17.6%) in 
Group C3 used them (p=0.004). Women who used hormonal 
preparations were almost 4 times as likely to be assigned to 
Group 3 (OR=3.737; 95% CI, 1.018-13.723). Four (1.9%) 
subjects reported using calcium supplements: 3 (2.0%) in 
Groups C1 and C2 as well as 1 (1.5%) in Group C3 (p=1.0). 
Vitamin D was used by 19 (8.8%) respondents: 12 (7.9%) 
in Groups C1 and C2 as well as 7 (10.8%) in Group C3 
(p=0.502).

Tooth loss by chronic periodontitis was recorded in 19 
(8.9%) respondents: 9 (6.0%) in Groups C1 and C2 as well 
as 10 (15.4%) in Group C3 (p=0.027). Analysis by gender 
revealed that 14 (9.4%) women and 5 (7.7%) men lost their 
teeth (p=0.687). Female and male respondents who lost their 
teeth were at almost 3-fold greater risk of developing the 
appearance of C3 category (OR=2.828; 9% CI, 1.091-7.335). 
Women who lost their teeth were 4 times as likely to be 
assigned to Group C3 (OR=4.0; 95% CI, 1.293-12.374).

Variable                          OR (95% CI)                             p
Age of >38.5 years       3.905 (1.962-7.772)                    <0.001
Tooth loss                     2.652 (0.932-7.545)                      0.067
Cigarette smoking        1.685 (0.761-3.73)                        0.198
Male gender                 4.169 (2.043-8.508)                    <0.001
 Constant = –2.37; p<0.001. Model Overall Percentage 72.9%
Final model 1
Tooth loss                    2.715 (1.034-7.132)                       0.043
Cigarette smoking       2.147 (1.049-4.393)                       0.0375
 Constant = –1.088; p<0.001. Model Overall Percentage 71.0%

Final model 2
Male gender                 3.253 (1.73-6.114)                       <0.001
Tooth loss                    3.224 (1.198-8.674)                        0.02
Constant = –1.357; p<0.001. Model Overall Percentage 70.1%

Variable                          OR (95% CI)                             p
Age of >38.5 years      4.351 (1.815-10.427)                  0.001
Tooth loss                    3.781 (1.105-12.938)                  0.034
Thyroid diseases          3.553 (0.826-15.274)                 0.088
Hormone use                5.671 (1.168-27.541)                  0.031
 Constant = –2.37; p<0.001. Model Overall Percentage 79.9%
Final model 1
Age of >38.5 years       4.257 (1.817-9.975)                    0.001
Tooth loss                     3.639 (1.096-12.086)                  0.035
Thyroid diseases           4.606 (1.211-17.522)                   0.025
 Constant = –2.37; p<0.001. Model Overall Percentage 80.5%

Final model 2
Age of >38.5 years        4.454 (1.881-10.545)                0.001
Tooth loss                      3.777 (1.091-13.073)                0.036
Hormonal preparation use  6.862 (1.585-29.7)                 <0.001
 Constant = –2.37; p<0.001. Model Overall Percentage 78.5%

Table 4. Multivariate binary logistic regression analysis model 
showing predictors of the appearance of C3 category

Table 5. Multivariate binary logistic regression analysis model 
showing predictors of the appearance of C3 category among women 
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There were 40 (18.5%) smokers in the overall study po-
pulation:  20 (13.3%) women and 20 (30.3%) men (p=0.003). 
Group C1 had 2 (6.5%) smoking persons; Group C2, 20 
(16.7%), and Group C3, 18 (27.7%). The percentage of smo-
kers in Group C3 was significantly greater than in Groups 
1 and 2 (18 (27.7%) vs. 22 (14.6%), p=0.023). Being a ci-
garette smoker was associated with a 2-fold greater risk of 
developing the appearance of C3 category (OR=2.246, 95% 
CI, 1.108-4.553).

1.4.	 Prognostic analysis 
Table 4 presents the binary logistic regression analysis 

model. Gender, age, cigarette smoking, and tooth loss were 
univariate binary logistic regression analysis predictors signi-
ficantly associated with the appearance of MCI C3 category. 

Spearman correlation analysis showed that gender signifi-
cantly correlated with cigarette smoking (r=0.201, p=0.003) 
and age groups (r=0.146, p=0.032). After screening for fea-
ture multicollinearity, final multivariate prognostic models 
(1, 2) were developed (Table 4).

Comparative analysis revealed that among women, age, 
hormone use, thyroid diseases, and tooth loss were signifi-
cant predictors for developing the appearance of C3 category. 
There was a significant correlation between the presence 
of thyroid diseases and hormone use (Spearman r=0.232, 
p=0.004). After screening for feature multicollinearity, final 
prognostic models (1, 2) were developed for the female study 
population (Table 5).

Discussion
Studies have shown that MCI, mostly linked to age- and 

osteoporosis-related changes in the mandibular cortical layer, 
is being evaluated more commonly in postmenopausal wo-
men (around the age of 50 years), and with advancing age, 
MCI category has a tendency to change [23-25]. Numerous 
panoramic radiomorphometric indices of the mandible and 
their relationships with skeletal bone mineral density as well 
as subjects’ age and gender have been evaluated in different 
populations [12]. The questions if changes in the mandibular 
cortical layer may manifest, but may not be seen, in young 
and middle-aged subjects who are healthy and do not have 
major complaints due to metabolic bone diseases and reduced 
bone mineral density, and what causes may lead to these 
changes could be addressed. In this study, we attempted 
not only to analyze sociodemographic factors, harmful ha-
bits, and used medications, but also to subjectively evaluate 
periodontal status and to select only those subjects with an 
adequate mandibular function the area being investigated.

In this study the majority of the respondents had higher 
education and reported taking care of oral health. Nearly 
60% of the respondents indicated the gingiva bleeding; some 

reported tooth loss by periodontal disease. This points out 
that there were subjects with different periodontal status in 
the studied group; however, the subjects enrolled in the study 
had teeth in the area for MCI determination and had adequate 
functional load in the mandible, which is important in studies 
on bone tissue. Physical load on bones of the skeletal system 
and occlusal forces on the jaws help maintain normal bone 
mass, and altered functional activity leads to changes in 
metabolic processes and structure of the bone [26, 27]. While 
investigating bone tissue, occasionally attention to indivi-
dual’s diet (consumption of dairy products, use of vitamin 
D and calcium) and physical activity is paid [3, 28-31]. The 
subjects included in this study did not have high levels of 
daily physical activity and did not consume dairy products 
as well as did not use calcium supplements and vitamin D 
frequently. All these features were not significantly related 
to subjects’ age, gender, education, place of residence. 

After analysis of MCI morphological data, we found that 
an even and regular cortical endosteal margin (C1 category) 
was more typical for women, and the cortical layer with nu-
merous endosteal residues and its porosity (C3 category), for 
men. This contradicts the findings of the study by Bajoria et 
al., who reported more extensive changes in the mandibular 
cortical layer to be characteristic of the female gender [23]. 
It might be speculated that these differences could be caused 
by different distribution by gender across the studies.

Analysis of associations between MCI and respondents’ 
age showed that with advancing subjects’ age, MCI category 
increased significantly as well. These results are in agreement 
with the findings of the studies by Khojastehpour et al., 
Gulsahi et al., and Kavitha et al. [8, 11, 32]. The study by 
Kavitha et al. included the subjects with a wider age range, 
but the mean age of subjects with severely eroded cortices 
(C3 category) was also significantly greater than the mean 
age of subjects with mildly or moderately eroded (C2 cate-
gory) and normal (C1 category) cortical layer. 

Associations between MCI and age were investigated in 
the study by Govindraju and Chandra [33]. Our research as 
well as the above-mentioned study found that MCI categories 
were significantly related to subjects’ age and gender. Govin-
draju and Chandra recruited 21- to 60-year-old subjects in 
their study and reported that the appearance of C1 category 
was more common among younger men and women, while 
the appearance of C2 and C3 categories was predominantly 
seen among older women: C2 category in 26-30-year-old 
female group and 31-35-year-old male group, C3 category 
in women around age of 41 age and in men around age of 51 
years [33]. The results of our study regarding C1 category 
support the findings of this study and the results regarding 
C2 category correspond partly, but the age of men with C3 
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category was considerably lower.
Smoking was not an exclusion criterion in this study; the-

refore, it enrolled smokers as well. While analyzing the data, 
associations between MCI category and cigarette smoking 
were search. The present study showed that morphological 
changes in the cortical layer of the mandible were signi-
ficantly associated with cigarette smoking: smokers more 
frequently appeared to be assigned to Group C3. However, 
we were unable to find previous studies on associations 
between these variables thus making comparison to the re-
sults reported by other authors impossible.

The present study found that thyroid diseases were more 
prevalent among older women. Moreover, associations 
between morphological changes in the cortical layer of the 
mandible and thyroid diseases were determined – women 
with thyroid diseases were at greater risk of developing the 
appearance characteristic of C3 category. It has been re-
ported that altered thyroid functions can cause secondary 
osteoporosis [34]. The results of our study allows to make 
presumption that in such case MCI-related changes in the 
presence of thyroid diseases are possible, and it was confir-
med by the results of logistic regression analysis. However, 
a larger scale study is needed for more extensive analysis 
of the issue being investigated. 

In our study, there were subjects with rheumatoid arthri-
tis, diabetes mellitus, and osteoporosis. However, the sample 
sizes of subjects with a particular disease were too small in 
order to determine significant relationships with the MCI or 
see tendencies. Limeira at al. analyzed MCI among indivi-
duals with type 1 Diabetes Mellitus. The authors declared 
mandibular cortical alterations in all age groups and in the 
both genders [35]. Moreover, we failed to prove an influence 
of vitamin D and calcium use on MCI category: subjects who 
used vitamin D and calcium belonged to all three morpholo-
gical MCI groups and sample sizes were small. We did not 
find any studies analyzing analogous associations with the 
above-mentioned features. 

 In addition, this study enrolled subjects who used hor-
monal preparations and in our case, only women, having the 
appearance of C2 and C3 categories, used hormonal prepa-
rations. There was a significant association between thyroid 
diseases and hormonal preparation use, but we advocate that 
considering subjects’ (female) age, also, the presumption of 
oral contraceptive use should not be ruled out. We think that 
these results can be questionable because there are studies re-
porting that oral contraceptives have a positive effect on bone 
mineral density [36, 37]. In our study, comparative (logistic 
regression) analysis revealed that hormonal preparation use 
was associated with the odds of being assigned to group C3.

 

Conclusions 
The study data confirmed the hypothesis that morpho-

logical changes in the cortical layer at the mandibular base 
were found among young and middle aged individuals with 
normal skeletal bone status according One – Minute test and 
were significantly associated with subject’s age, gender, 
and other factors such as cigarette smoking, diseases, used 
medicines.
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APATINIO ŽANDIKAULIO TANKIOSIOS KAULINĖS 
MEDŽIAGOS INDEKSO RADIOMORFOMETRI-
NIS VERTINIMAS TARP JAUNO IR VIDUTINIO 

AMŽIAUS LIETUVIŲ
R. Laurinčikas, E. Jagelavičienė, A. Ratkevičienė, 

D. Grinkevičienė
Raktažodžiai: apatinis žandikaulis, apatinio žandikaulio tan-

kiosios kaulinės medžiagos indeksas, panoraminė radiografija, 
osteoporozė.

Santrauka
Apatinio žandikaulio pamato tankiosios kaulinės medžiagos 

indeksas (MCI) yra kokybinis rodiklis, kuriuo vertinami pokyčiai 

už smakrinės angos ir siejami su skeleto kaulų mineralų tankio 
pokyčiais. Tyrimai rodo, kad vyrai ir moterys kauluose turi skirtingą 
kaulinę masę, tankį ir dinaminius procesus. Dauguma atliktų apa-
tinio žandikaulio pamato tankiosios kaulinės medžiagos pokyčių 
tyrimų, susijusių su osteoporozės profilaktika ir gydymu, nagrinėja 
vyresnio amžiaus populiacijos dalį, dažniau moterų, nei vyrų, nes 
jų organizme kaulinės medžiagos pokyčiai yra greitesni ir ryškesni, 
o ypač suaktyvėja pomenopauziniu periodu. Šiame tyrime keliame 
ir siekiame patvirtinti hipotezę, kad ne tik metabolinės ligos (to-
kios, kaip osteoporozė) gali paveikti kaulą, bet tankiosios kaulinės 
medžiagos rezorbcija ir išsisluoksniavimas gali atsirasti dėl skir-
tingų priežasčių jauno ir vidutinio amžiaus individams, neturintiems 
jokių metabolinėms kaulų ligoms būdingų simptomų, esant norma-
liam kaulų mineralų tankiui bei nepriklausantiems rizikos grupei. 
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