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In practically healthy men of the central region of Ukraine, the largest number of statistically significant or tendencies 

to differences in the linear computational-tomographic size of premolar teeth and their roots was established by comparing 

dolichocephals and mesocephals with brachycephals and hyperbrachycephals. Brachycephals and hyperbrachycephals show the 

highest values of both vertical and transverse sizes of premolar teeth compared to those of other craniotypes (mainly due to the 

vestibule-lingual and mesiodistal dimensions of the crown and neck of the tooth). Between men dolichocephals and 

mesocephals, in general, no statistically significant or tendency differences of computer-tomographic size of premolar teeth and 

their roots were found. 

Key words: premolar teeth, computer tomography, practically healthy men, craniotypological features, central region 

of Ukraine. 

 

The dimensions of premolar teeth belong to the most objective criteria for the diagnosis and 

planning of orthodontic treatment. Determining the ideal size of the teeth remains a difficult task due to 

individual variations and erosion with the age of the proximal surface of the teeth [10, 17]. To determine 

the correct individual size of teeth, physicians have been suggested to use the mathematical theorem - the 

"golden section" [9]. However, it later became known that for dentistry the use of the golden proportion 

is too tough. For example, if strict adherence to it can be observed excessive narrowness of jaw arches 

and compression of lateral segments of teeth [8, 16]. 

It should be noted that the vertical and transverse dimensions of the teeth depend not only on the 

size of the jaws and dental arches, but also on the parameters of the craniofacial complex. Studying the 

parameters of premolar teeth in persons of different craniotypes can be successfully applied in their 

modeling during restoration. Their values can serve as useful benchmarks for the diagnosis and planning 

of treatment for upper and lower jaw teeth [4, 11]. However, such important and clinically significant 

aspects of dental aesthetics and orthodontics as the ratio of parameters of small angular teeth to the type 

of skull are practically not presented in scientific sources. 

Research purpose – to determine the features of linear computer-tomographic sizes of premolar 

teeth and their roots in practically healthy men of different craniotypes, residents of the central region of 

Ukraine. 

Мaterial and methods. On the basis of the medical center "Vinintermed LTD", 64 somatically 

healthy men aged from 19 to 35 years from the central region of Ukraine (residents from Vinnitsa, 

Cherkasy, Kirovograd, Poltava and Dnipropetrovsk regions) conducted a cone-ray computer tomography 

with the help of a dental cone-ray tomograph Veraviewepocs-3D (Morita, Japan). The volume of a three-

dimensional image is a cylinder of 8x8 cm, a layer thickness of 0,2/0,125 mm, an irradiation dose of 

0,011-0,048 mSv, a voltage and current strength of 60-90kV/2-10mA. The study of a three-dimensional 

model of bone structures of the tooth-jaw complex was carried out in the i-Dixel One Volume Viewer 

(Ver.1.5.0, J Morita Mfg. Cor.) [2, 13]. 

Bioethics Committee of National Pirogov Memorial Medical University (protocol № 8 dated 

10.09.2013) found that the studies fully met ethical and moral-legal requirements in accordance with the 

Order of the Ministry of Health of Ukraine № 281 of November 1, 2000 and do not contradict the basic 

bioethical norms of the Helsinki Declaration, the Council of the Convention Europe on Human Rights 

and Biomedicine (1977). 

On cone-ray computer tomograms premolar teeth of the upper and lower jaws were measured: 

the length of the tooth; the length of palatal and cheek's roots of premolar teeth of the upper and lower 

jaw; height of tooth crown; vestibule-lingual dimensions of the crown and neck of the tooth; mesio-distal 

dimensions of the crown and neck of the tooth [15]. 

The cephalometric study consisted of determining the parameters of the cerebral and facial 

sections of the head with the help of a large sliding compass with a scale in the real size of the Martin 

system and soft centimeter ribbon. Cephalometric studies were conducted taking into account the 

generally accepted recommendations and anatomical points [1, 3]. The shape of the head was determined 
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by the formula ms_ms * 100 / g_op, where ms_ms - the largest head width (occipital diameter); g_op - 

the largest length of the head (distance from glabella to opistocranion) [18]. Up to a value of 75.9 men 

attributed to dolichocephals; 76.0-80.9 - to mesocephals; 81.0-85.4 - for brachycephals; 85.5 and more - 

to hyperbrachycephals. The following distribution is established: dolichocephals - 11; mesocephals - 16; 

brachycephals - 25; hyperbrachycephals - 12. 

Statistical processing of the obtained results was carried out using the statistical software package 

"Statistica 6.1" using nonparametric methods. 

Results and its discussion. When comparing linear computer-tomographic sizes of premolar 

teeth and their roots between practically healthy men of different craniotypes, the inhabitants of the 

central region of Ukraine established the following differences: in men dolichocephals compared with 

brachycephals: - the height of the crown of the upper right and left first premolar teeth is statistically 

significantly lower (correspondingly 6.85 ± 0.86 and 7.46 ± 0.90; 6.87 ± 0.94 and 7.55 ± 0.95; p <0.05 in 

both cases);  vestibule-lingual size of the crown of the lower left second premolar tooth is statistically 

significantly smaller (7.82 ± 1.04 and 8.46 ± 0.72, respectively, p <0.05, respectively), and the mesio-

distal size of the neck of a similar tooth has a pronounced tendency to lower values (respectively, 5.22 ± 

0.68 and 5.64 ± 0.26; p = 0.059); vestibule-lingual size of the neck of the lower left first premolar tooth is 

statistically significantly smaller (6.7 ± 1.17 and 7.26 ± 0.71, respectively; p <0.05), and the mesio-distal 

size of the cervix of a similar tooth has a pronounced tendency to lower values (correspondingly, 5.10 ± 

0.73 and 5.16 ± 0.62; p = 0.057); mesio-distal size of the cervix of the lower first right premolar tooth is 

statistically significantly smaller (correspondingly, 5,04 ± 0,76 and 5,75 ± 0,76; p <0,05); the vestibule-

lingual size and the mesio-distal size of the crown of the lower right second premolar tooth are 

statistically significantly smaller (correspondingly, 7.86 ± 0.89 and 8.47 ± 0.71; 6.74 ± 0.70 and 7.20 ± 

0,48; p <0.05 in both cases), and the height of the crown and the mesio-distal size of the neck of a similar 

tooth tend to lower values (correspondingly 6.63 ± 1.08 and 7.21 ± 0.52; 5.22 ± 0.72 and 5.67 ± 0.28; p = 

0.071 and p = 0.056); - in males of dolichocephals in comparison with hyperbrachycephals: vestibule-

lingual size of cervix of upper right second premolar tooth is statistically significantly lower 

(correspondingly, 7.48 ± 1.63 and 8.99 ± 0.59; p <0.05), and vestibule-lingual crown size of a similar 

tooth tends to be smaller (8.61 ± 1.27 and 9.49 ± 0.73 respectively; p = 0.069); vestibule-lingual size of 

the neck of the upper left second premolar tooth is statistically significantly lower (correspondingly, 7.43 

± 1.60 and 8.60 ± 1.30; p <0.05), and the vestibule-lingual crown size of a similar tooth has a slight 

tendency to a lower value (correspondingly, 8.57 ± 1.27 and 9.42 ± 0.93; p = 0.074); vestibule-language 

dimensions of the neck and crowns of the lower left second premolar tooth are statistically significantly 

lower (correspondingly 6.73 ± 1.52 and 7.82 ± 0.63; 7.82 ± 1.04 and 9.42 ± 0.93; p <0.05), while the 

mesio-distal size of the neck of a similar tooth tends to be lower (correspondingly, 5.22 ± 0.68 and 5.69 ± 

0.39; p = 0.068); the vestibule-lingual size of the neck of the lower first premolar tooth is statistically 

significantly lower (6.56 ± 1.11 and 7.35 ± 0.55, respectively; p <0.05 respectively), and the vestibule-

lingual crown size of a similar tooth tends to be smaller values (respectively, 7.42 ± 1.02 and 8.15 ± 0.59; 

p = 0.069); the vestibule-lingual crown size of the lower right second premolar tooth has a pronounced 

tendency to lower values (correspondingly 7.86 ± 0.89 and 8.58 ± 0.62; p = 0.056), and the mesio-distal 

size of the crown of the lower right second premolar tooth has a slight tendency to lower values 

(correspondingly, 6.74 ± 0.70 and 7.10 ± 0.35; p = 0.079); - in men mesocephals in comparison with 

brachycephals: vestibule-lingual size of the cervix and crowns of the upper right first premolar tooth is 

statistically significantly smaller (7.86 ± 1.40 and 8.67 ± 0.85 respectively; 8.75 ± 1.15 and 9,50 ± 0.79; p 

<0.05-0.01); the mesio-distal size of the crown and neck of the upper right first premolar tooth is 

statistically significantly smaller (correspondingly, 6.32 ± 0.56 and 6.77 ± 0.56; 4.93 ± 0.54 and 5.13 ± 

0.42; p <0.05-0.01); vestibule-lingual size of the crown and neck of the upper left first premolar tooth is 

statistically significantly smaller (8,73 ± 1,24 and 9,51 ± 0,83 respectively; 7,86 ± 1,40 and 8,70 ± 0,88; p 

<0.05), and the height of the crown of the one-name tooth tends to lower values (correspondingly 6.82 ± 

1.24 and 7.55 ± 0.95, p = 0.061); the mesio-distal size of the crown and neck of the upper left first 

premolar tooth is statistically significantly smaller (correspondingly 6.24 ± 0.54 and 6.72 ± 0.48; 4.74 ± 

0.46 and 5.11 ± 0.47; p <0.05-0.01); vestibule-lingual crown size of the lower left second premolar tooth 

is statistically significantly smaller (7.93 ± 0.82 and 8.47 ± 0.72, respectively; p <0.05), and the 

vestibule-lingual size of the neck of a similar tooth has a significant tendency to lower values 

(correspondingly, 6.94 ± 1.18 and 7.58 ± 0.76; p = 0.053); the height of the crown, the mesio-distal size 

of the crown and neck of the lower left second premolar tooth are statistically significantly lower 

(correspondingly, 6.60 ± 1.00 and 7.36 ± 0.53; 6.64 ± 0.82 and 7.18 ± 0,44; 5.33 ± 0.42 and 6.64 ± 0.26; 

p <0.05-0.01); vestibule-lingual and mesio-distal dimensions of the neck and similar sizes of the crown 
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and the lower left of the first premolar tooth are statistically significantly smaller (respectively 6.48 ± 

0.82 and 7.26 ± 0.71; 5.16 ± 0.82 and 5,75 ± 0.77; 7.45 ± 0.61 and 8.04 ± 0.61; 6.48 ± 0.67 and 6.99 ± 

0.56; p <0.05-0.01); vestibule-lingual and mesio-distal dimensions of the neck and similar sizes of crown 

and lower right first premolar tooth are statistically significantly smaller (correspondingly, 6.52 ± 0.81 

and 7.16 ± 0.69; 5.13 ± 0.57 and 5 , 62 ± 0.51; 7.34 ± 0.70 and 8.04 ± 0.60; 6.44 ± 0.64 and 6.98 ± 0.53; 

p <0.05-0.01); vestibule-lingual and mesio-distal dimensions of the neck and similar sizes of crown and 

lower right second premolar tooth are statistically significantly smaller (respectively 6.91 ± 0.07 and 7.63 

± 0.77; 5.33 ± 0.46 and 5,67 ± 0.28; 7.95 ± 0.63 and 8.47 ± 0.71; 6.78 ± 0.72 and 7.29 ± 0.40, p <0.05-

0.01); - in men mesocephals in comparison with hyperbrachycephals: the vestibule-lingual size of the 

cervix and crowns of the upper right second premolar tooth tend to lower values (correspondingly 7.80 ± 

1.45 and 8.91 ± 0.58; 8.71 ± 1.18 and 9.49 ± 0.73; p = 0.060 and p = 0.078); the height of the upper left 

first premolar tooth and the mesio-distal crown size of a similar tooth are statistically significantly lower 

(respectively, 20.45 ± 1.64 and 21.90 ± 1.44; 6.24 ± 0.54 and 6.62 ± 0, 22; p <0.05-0.01); the vestibule-

lingual size of the neck and crowns of the lower left second premolar tooth is statistically significantly 

lower (6.94 ± 1.18 and 7.82 ± 0.63; 7.93 ± 0.82 and 8.66 ± 0.55 respectively; p <0.05-0.01); the height of 

the lower left second premolar tooth, the height of its crown tends to lower values (respectively 22.41 ± 

2.14 and 23.88 ± 1.43; 6.60 ± 1.00 and 7.24 ± 0.77; p = 0,051 and p = 0,063); the mesio-distal size of the 

neck of the lower left second premolar tooth is statistically significantly lower (correspondingly 6.60 ± 

1.00 and 7.36 ± 0.53; p <0.05-0.01); vestibule-lingual size of the cervix and crowns of the lower left first 

premolar tooth is statistically significantly lower (correspondingly 6.48 ± 0.82 and 7.34 ± 0.57; 7.93 ± 

0.82 and 8.13 ± 0.57; p <0.01 in both cases); the vestibule-lingual size of the neck and crowns, the mesio-

distal dimension of the lower right first premolar tooth is statistically significantly lower 

(correspondingly, 6.52 ± 0.81 and 7.35 ± 0.55; 7.34 ± 0.70 and 8.15 ± 0,59; 6.48 ± 0.67 and 6.97 ± 0.24; 

p <0.05-0.01); the vestibule-lingual size of the cervix and crowns of the lower right second premolar 

tooth is statistically significantly lower (correspondingly 6.91 ± 1.07 and 7.88 ± 0.63; 7.95 ± 0.63 and 

8.58 ± 0.62; p <0.05 in both cases). 

According to the results of a number of papers [5-7, 12, 14], there are covariates between the 

dimensions of angular teeth and cephalometric indices and skull in general, which is explained by their 

phylogenetic, ontogenetic and morpho-functional unity. In individuals of different craniotypes, the 

correlations differed both in strength and in the direction that justifies the existence of private 

odontometric morphological variants and the feasibility of separation of the subjects by the type of skull. 

Moreover, in most works between representatives of extreme craniotypes more statistically significant 

differences in the size of corner teeth are established. 

We also have set the largest number of statistically significant or tendencies of craniotypological 

differences in the linear computational-tomographic sizes of premolars teeth and their roots when 

comparing practically healthy men of the central region of Ukraine with dolichocephals and mesocephals, 

with brachycephals and hyperbrachycephals. Between men dolichocephals and mesocephals, in general, 

no statistically significant or tendency differences of computer-tomographic size of premolar teeth and 

their roots were found. Brachycephals and hyperbrachycephals show the highest values of both vertical 

and transverse sizes of small angular teeth in comparison with men dolichocephals and mesocephals 

(mainly due to vestibule-lingual and mesiodistal dimensions of the crown and neck of the tooth). 

The results obtained by us confirm the scientific data that the linear dimensions of premolar teeth 

have craniotypological differences, which is important for orthodontists in the planning of individualized 

treatment of pathological abnormalities of these anatomical formations. Also promising is the study of 

covariances of linear computational-tomographic sizes of premolar teeth and their roots with 

cephalometric indices in practically healthy men of Ukraine, which will facilitate the development and 

determination of indications for the choice of methods of orthodontic treatment for representatives of 

different craniotypes. 
 

Conclusions 

1. In practically healthy men inhabitants of the central region of Ukraine with brachycephalic and 

hyperbrachycephalic forms of the skull, the greatest values of the vestibule-lingual and mesiodistal 

dimensions of the crown and neck, as well as the height of the crown of premolar teeth, were determined 

in comparison with the representatives of the dolichocephalic and mesocephalic form of the skull. 

2. Between practically healthy men dolichocephals and mesocephals did not establish any statistically 

significant or tendency differences of premolar teeth and their roots. 
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ВІДМІННОСТІ КОМП’ЮТЕРНО-ТОМОГРА-

ФІЧНИХ РОЗМІРІВ МАЛИХ КУТНІХ ЗУБІВ ТА ЇХ 

КОРЕНІВ У ПРАКТИЧНО ЗДОРОВИХ ЧОЛОВІКІВ 

РІЗНИХ КРАНІОТИПІВ, МЕШКАНЦІВ 

ЦЕНТРАЛЬНОГО РЕГІОНУ УКРАЇНИ 

Шінкарук-Диковицька М. М., Орловський В. О., 

Гаврилюк А. О., Даценко Г. В., Закалата Т. Р. 

ОТЛИЧИЯ КОМПЬЮТЕРНО-ТОМОГРАФИЧЕСКИХ 

РАЗМЕРОВ МАЛЫХ КОРЕННЫХ ЗУБОВ И ИХ 

КОРНЕЙ У ПРАКТИЧЕСКИ ЗДОРОВЫХ МУЖЧИН 

ВСЕХ КРАНИОТИПИВ, ЖИТЕЛЕЙ 

ЦЕНТРАЛЬНОГО РЕГИОНА УКРАИНЫ 

Шинкарук-Диковицкая М. М., Орловский В. А., 

Гаврилюк А. А., Даценко Г.В., Закалата Т. Г. 

In practically healthy men of the central region of 

Ukraine, the largest number of statistically significant or 

tendencies to differences in the linear computational-

tomographic size of premolar teeth and their roots was 

established by comparing dolichocephals and mesocephals 

with brachycephals and hyperbrachycephals. Brachycephals 

and hyperbrachycephals show the highest values of both 

vertical and transverse sizes of premolar teeth compared to 

those of other craniotypes (mainly due to the vestibule-

lingual and mesiodistal dimensions of the crown and neck of 

the tooth). Between men dolichocephals and mesocephals, in 

general, no statistically significant or tendency differences of 

computer-tomographic size of premolar teeth and their roots 

were found. 

Key words: premolar teeth, computer tomography, 

practically healthy men, craniotypological features, central 

region of Ukraine. 

У практически здоровых мужчин центрального региона 

Украины наибольшее количество статистически значимых 

(или тенденцій) различий в линейном расчетно-

томографическом размере премоляров и их корней было 

установлено путем сравнения долихоцефалов и мезоцефалов с 

брахицефалами и гипербрахицефалами. Брахицефалы и 

гипербрахицефалы показывают наивысшие значения как 

вертикальных, так и поперечных размеров премоляров зубов 

по сравнению с другими краниотипами (в основном из-за 

вестибуло-язычных и мезиодистальных размеров коронки и 

шейки зуба). Между мужчинами долихоцефалами и 

мезоцефалами вообще не обнаружено статистически 

значимых или тенденционных различий компьютерно-

томографического размера премоляров и их корней. 

Ключевые слова: премоляры, компьютерная 

томография, практически здоровые мужчины, 

краниотипологические особенности, центральный регион 

Украины. 
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