
AZERBAIJAN REPUBLIC 

On the rights of the manuscript 

ABSTRACT 

of the dissertation for the degree of Doctor of Philosophy 

ASYMMETRY OF THE FACIAL PART OF THE SKULL  AT 

DIFFERENT AGES OF THE POSTNATAL DEVELOPMENT 

Specialty: 3241. 01 «Human Anatomy» 

Field of science: «Medical sciences» 

Applicant: Sabina Aydin  Aliyeva 

Baku – 2021



The work was performed at Azerbaijan Medical University 

Department of Human Anatomy and Medical Terminology. 

Head of science:  Honored Scientist, foreign member of RAS, 

Doctor of Medical Sciences, professor 

Vaqif Bilas  oglu  Şadlinski 

Official opponents:  Doctor of Medical Sciences, associate professor 

Edgar Sabirovich Kafarov 

Doctor of Philosophy in Medical Sciences 

Narmina Razim gizi Jabbarova 

Doctor of Philosophy in Medical Sciences 

Tarana Soltan gizi Sultanova 

Dissertation council FD 2.08 of Supreme Attestation Commission 

under the President of the Republic of Azerbaijan operating at 

Azerbaijan Medical University 

Chairman of the Dissertation council: 

Vice of chairman of the Dissertation council 

Doctor of Medical Sciences, professor 

_________________ Eldar Kocheri  oglu  Gasimov 

Scientific secretary of the Dissertation council: 

 Doctor of Medical Sciences, professor 

_________________  Balakishi Mamadali oglu Huseynov 

Chairman of the scientific seminar: 

Doctor of Medical Sciences, professor 

 ________________  Nariman Tofiq oglu Movsumov 



 

______________________________________________________________________________________________________ 

1.Шадлинский, В.Б., Мустафаева, Н.А., Караева, С.Д. (Shadlinskiy, V.B., 

Mustafaeva N.A., Karaeva S.D.) Индивидуальные особенности подглазничного 

канала, одноимённого отверстия и нижней  глазничной щели // – Самара: 
Морфологические ведомости, –2016. №1, – с.91-96. 
2.Богатырьков, Д.В., Богатырьков, М.В., Волчек, Д.А.  (Bogatyr'kov, D.V., 

Bogatyr'kov, M.V., Volchek, D.A. ) Асимметрии лица. Диагностика и лечение 

// – Москва: Клиническая стоматология,– 2003. № 2, – с.62-65.  

3.Мировая статистика здравоохранения. 2010 год: (Всемирная органи-зация 

здравоохранения) – Женева: – 2010, – 177с. 

3 

GENERAL REVIEW OF THE WORK 

 

The actuality of the subject. Asymmetry is characteristic of 

the modern human face and is one of the signs that reveal its          

individuality. Nowadays, information about facial asymmetry is 

using to create highly reliable protection systems. However, in 

modern times, the active study of facial asymmetry is only at an early 

stage. 

Changes in both the soft tissues of the face and the skull cause 

asymmetry. Numerous studies devoted to the soft tissues of the face, 

little has been learned about the changes in the bone structures of the 

face in different shapes of the skull and at different ages.1 

Although the diagnosis of facial asymmetry does not pose     

serious difficulties, scientists differ on its etiology. 

Asymmetry of the facial part of the skull is mainly observed in 

people with injuries and developmental defects.  

According to Bogatyr'kov D.V., Bogatyr'kov M.V., Volchek 

D.A. (2003)2, facial asymmetry occurs in 1.3-2% of cases and 

accounts for 25% of pathologies of the maxillofacial region. 

Complications leading to facial asymmetry are observed in 15-25% 

of cases after such injuries. 

Another factor that causes asymmetry is facial anomalies and 

deformities. According to the World Health Organization, the       

development of facial skulls is the third most common anomaly, with 

facial growth in 7% of live births.  

Another factor that causes asymmetry is facial anomalies and 

deformities. According to the World Health Organization, the devel 
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opmental defects of the skull are the third most common anomalies 

and deformations causing deformation are observed.3 

Causes of facial asymmetry include heredity, unilateral          

dyfution of the masticatory muscles, uneven development of the 

skull, premature loss of milk or permanent teeth, one-sided chewing, 

incorrect dentition, and bad habits.4,5 

Some aspects of facial asymmetry have not been adequately 

studied. The facial area has been learned only at any age, taken 

separately from the postnatal development.6 

In contrast to previous studies, the asymmetry of the facial part 

of the skull was studied sequentially at different ages of postnatal 

development (early childhood, childhood, adolescence, youth, I and 

II adulthood, old age). 

Thus, all of the above provided a basis for defining the goals 

and objectives of the research. 

The study aimed to study the degree of asymmetry in the    

different shapes of facial skulls related to specific age periods of   

extrauterine human development. 

The objectives of the research include: 

1. To clarify the shapes of the facial area in the studied skulls. 

2. To study the effectiveness of the craniometric "Fan" method 

in detecting asymmetry in the skulls of different shapes. 

3. To determine the degree of expression of the asymmetry of 

the facial skull at different ages of extrauterine development.  

4. To clarify the sexual characteristics of asymmetry in         

different forms of the facial skull. 

5. To determine the role of the eye sockets, outer nose, and 

maxilla in the formation of facial asymmetry.  
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6. To evaluate the possibilities of modern examination methods 

of radiation diagnostics in detecting asymmetry of the facial part of 

the skull. 

Research methods. The study used craniometric methods to 

study the brain and facial skull, determine asymmetry in the facial 

skull, determine facial asymmetry in the photograph (photometric 

analysis), X-ray, computer, and magnetic resonance imaging 

examinations. The study results were calculated using the MS 

EXCEL-2016 and SPSS-22 software packages using the variational 

statistical method. 

The main provisions of the defense: 

1. Based on complex morphological studies, the craniological 

dimensions on the right and left sides of the face were accurately 

compared in its "upper," "middle," and "lower" parts. The essential 

craniometric features in determining the asymmetry are the distances 

between the nasion and zygion in the “upper fan," the distance 

between the zygion and the lateral margin of apertura piriformis in 

the “lateral fan," and the distance between the prostion and the lateral 

margin of apertura piriformis in the “lower fan." 

2. There are specific correlations between the asymmetry of the 

facial region of the skull and the shape of the facial skull. Thus, in 

the "Upper fan," left-sided asymmetry is observed in the skulls of 

broad-faced women and men, right-sided asymmetry in the skulls of 

middle-faced women, long-faced male skulls, and left-sided 

asymmetry in the skulls of long-faced women. In the "side fan," left-

sided asymmetry was found in long-faced female skulls, long, 

medium, and wide-faced male skulls, and both left and right-sided 

asymmetry was found in broad and middle-faced female skulls. Both 

left-sided and right-sided asymmetries were observed in the facial 

skulls of all three shapes in the "lower fan." 

3. Sex differences in the linear dimensions of the facial skull 

are noted on all three fans. Thus, the asymmetry in the craniometric 

dimensions of male skulls is better expressed than in women. 

4. The degree of expression of the asymmetry of the facial 

skull varies at different ages of postnatal development. Thus, the
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asymmetry is weak in the skulls of early childhood, relatively good 

in children aged 4-12 years, adolescents, youth, adolescence I and II, 

and more pronounced in the elderly than in other ages of postnatal 

development.  

The scientific novelty of the work: For the first time, the 

study compared the morphometric dimensions on the right and left 

sides of human skulls of early childhood, childhood, adolescence, 

youth, I and II adulthood, old age, and both sexes, and at what age or 

acute observation was determined, the degree of expression of 

asymmetry in the skulls of different shapes was determined, the 

degree of effectiveness of the craniometric "Fan" method in detecting 

asymmetry in the skulls of different shapes was clarified, sex 

differences were found in the distances of the upper, lower and 

lateral fans.  

The theoretical and practical significance of the research: 

The study's theoretical significance is determined by the fact that the 

obtained results will further enrich the knowledge of the anatomy of 

the facial skeleton, expand the existing ideas about the regularities of 

the formation of facial asymmetry. 

The study's practical significance is that the evidence obtained 

on the asymmetry of the bony structures of the face can be used as a 

normative indicator in the violation of the integrity of the facial area 

at different ages of postnatal development. Data on the age 

characteristics of the morphometric dimensions of the facial part of 

the skull may allow early detection of asymmetry in this area. 

Information on the relationship between bone asymmetry and the 

shape of the facial part of the skull may be necessary to evaluate the 

final results of orthodontic treatments and determine the correct size 

of transplants during facial hypercorrection. The data  obtained from 

the study of radiation diagnostic methods can be used  to determine 

the degree of effectiveness of facial asymmetry at different ages of 

postnatal  human development.  

Approbation of dissertation materials. The main results of 

the dissertation work were presented at the XXII Republican 

Scientific
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Conference of Doctoral Students. Young Researchers dedicated to 

the 100th anniversary of the Azerbaijan People's Republic (Baku, 

2018), at the International Scientific-Practical Conference 

"Конституциональная анатомия, и приложения" (Moscow, 2019), 

at the International Scientific-Practical Conference dedicated to the 

100th anniversary of the Department of Human Anatomy and 

Medical Terminology of the Azerbaijan Medical University (2019), 

at the joint meeting of the staff of the Departments of Human 

Anatomy and Medical Terminology, Department of Radiation 

Diagnostics and Radiation Therapy (Baku 2021), as discussed at the 

scientific seminar of the Dissertation Council FD 2.08 under the 

Azerbaijan Medical University of the Higher Attestation 

Commission under the President of the Republic of Azerbaijan 

(Baku, 2021). 

Application of results. The results obtained in the study were 

applied in practice at the Departments of Human Anatomy and 

Medical Terminology, Forensic Medicine, Oral and Maxillofacial 

Surgery of the Azerbaijan Medical University. 

Printed works. Eighteen scientific works (9 journal articles, 

eight conference materials, one thesis) were published on the topic of 

the dissertation. 2 journal articles in foreign press ("Журнал 

Анатомии и Гистопатологии " - Voronezh, " Морфологические 

ведомости" - Samara) was published. 2 (republics) were published 

in periodicals included in the international summary and indexing 

systems (SCOPUS, РИНЦ).  

Volume and structure of the dissertation. The dissertation is 

interpreted in a 166-page (196209 characters) computer text and is 

based on “Introduction” (volume: 11273 characters), "The main 

content of the dissertation" (volume: 141645 characters), 

Conclusion” (volume: 39933 characters), “Results” (volume: 2039 

characters), “Practical recommendations” (volume: 1319 characters) 

and list of used literature consists of.   

The section "The main content of the dissertation" is divided 

into three chapters: Chapter I. "Literature review" (volume: 59468 

characters), chapter II. "Materials and methods" (volume:
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14267 characters), chapter III. "Results of the study" (volume: 67910 

characters).  

The bibliography includes 172 sources, including 15 in 

Azerbaijani, 84 in Russian, and 73 in other foreign languages.  

 

 

MATERIALS AND METHODS OF RESEARCH 

 

The study material consisted of 120 certified human skulls, 

specially selected from the craniological collection of the Museum of 

the Department of Human Anatomy and Medical Terminology of the 

Azerbaijan Medical University, belonging to different ages of both 

types of postnatal development and both sexes, no injuries or 

deformations (table).  

 

Table 

Distribution of research material by age and sex 

 

Age periods 
Sex  

Total 
Men Women 

Early childhood (1-3 years) - - 10 

Childhood (4-12 years) - - 15 

Adolescence (13-16 years)  11 7 18 

Youth period (17-21 years) 10 10 20 

I adult period (22-35 years) 9 10 19 

II adult period (36-60 years) 17 15 32 

Senile period (61-74 years)  3 3 6 

Total 50 45 120 
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In addition to the above, 12 radiographs, 20 computer and eight 

magnetic resonance tomograms performed at the Teaching Surgery 

Clinic of the Azerbaijan Medical University were analyzed. In 

addition, photographs of 16 people were studied using the Golden 

Ratio Face computer program, which is designed to study facial 

asymmetry.  

The study used brain and facial dimensions, a study of facial 

asymmetry, determination of facial asymmetry in photographs 

(photometric analysis), X-ray, computer, and magnetic resonance 

imaging methods. 

All measurements in the skull are based on instruments widely 

used in modern craniology - sliding compass, goniometer, ruler, etc., 

was carried out through. The overall dimensions of the face and brain 

were determined using a sliding compass and a goniometer. 

The central part of the study was generally accepted and 

proposed by Martin R. (1928)7, and then carried out by craniometric 

method, improved by Alekseyev V.P.  (1966),8. This method allows a 

comprehensive anthropological study of the skull as a whole or parts 

of it. 

The study first determined the basic dimensions of the face and 

brain. Commonly accepted craniometric points were used during the 

measurements.  

The length, width, and height of the skull were measured. 

Determine the shape of the brain, its width, and height indices were 

determined.  

According to the width index, three types of skulls are 

distinguished: 1) Dolichocrane - long skull; 2) Mesocran - the middle 

skull; 3) Brachycran - a broad skull. The width index is   less than 

75.0 in dolichocran skulls, between 75-79.9 in mesocranal skulls, and 

more than 80 in brachycrane skulls. According to the height index, 

three types of skulls are distinguished: 1. Hameokran – low (flat)
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skull (height index of the skull up to 60.9). 2. Orthocrane - medium 

height skull (skull height index up to 70.9). 3. Hypsicran - high skull 

(skull height index more than 75.0).  

Using the craniological points of the facial skull, its width 

(distance between the outermost points (zygion) of the cheekbones), 

morphological height (distance between nazion and gnation), and 

height (distance between nazion and prostion) were measured. 

Determine the shape of the facial skull, its morphological and 

upper indices were determined. Morphological face index calculated 

the percentage of the distance between the nasion and gnation to the 

distance between the zygion points. However, it was impossible to 

calculate the morphological facial index in most cases because most 

of the skulls studied (97 skulls) did not have a jawbone.   

The upper face index is calculated as the percentage of the 

distance from the middle of the fronto-nasal suture (nasion point) to 

the most protruding point (prostion point) on the anterior surface of 

the maxillary bone to the distance between the farthest points of the 

cheekbones (zygion points). According to R. Martin's (1928)7 

classification, there are three forms of the facial skull according to 

the upper face index: 1) wide-faced (euryen), upper face index less 

than 50, 2) medium-faced (mezen) upper face index 50 to 54, Up to 

9, 3) long-faced (lepten) upper face index is more than 55.  

Asymmetry in the facial skull was studied with the "Fan 

method." According to this method, three craniometric points on the 

facial part of the skull are taken as a basis: 1. Nasion (N) – the point 

is connecting the frontal suture with the nasal seam; 2. Prostion (Pr) - 

the protruding point of the broad alveolar ridge; 3. Zygion  (Zyg) - 

the most protruding point of the cheekbone.9  

The facial skull is divided into "upper," "lower," and "lateral 

fans," starting from these points and ending at the surrounding 

craniometric points.  
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The “Upper Fan,"  consist of standard distance between the 

nasion and frontoparietal point (N-Ft), between nasion and lateral 

margin of apertura piriformis (N-Pl), between nasion, and infraorbital 

foramen (N-Fio), between nasion and zygion (N-Zyg), and non-

standard distances starting from nasion. 

The "Lower Fan," consist of stsndard distance the prostion and 

dacryon (a point on the medial wall of the eye socket where the upper 

end of the lacrimal bone comb touches the frontolacrimal suture) (Pr-

D), prostion and lateral margin of apertura piriformis (Pr-Pl), 

prostion infraorbital foramen (Pr-Fio), between prostion and zygion 

(Pr-Zyg) and some non-standard distances starting from prostion. 

The "Lateral fan" consists of standard distances between the 

zygon and the dacryon (Zyg-D), between the zygion and the lateral 

margin of apertura piriformis (Zyg-Pl), between the zygion and the 

infraorbital foramen (Zyg-Fio), and non-standard distances starting 

from zygion. 

In addition to craniological measurements, computer, magnetic 

resonance tomograms, and radiographs were morphologically 

analyzed, and the asymmetry of the facial area in photographs was 

studied using the “Golden Ratio Face” computer program. 

Following the general rules for medical and biological 

research, the quantitative indicators of the research work were 

statistically developed and analyzed.  

The measurements obtained in the studies are specially 

compiled into a prepared statistical map and analyzed by 

biostatistical methods: variation and discriminant analysis.  

The indicators on the card are divided into groups and 

subgroups according to the selection criteria (gender, age group, etc.) 

and in each row to evaluate the comparisons both average (M, σ ±,  ±

m, 95% EI) and average structure (min, max, As, Ex, rank) indicators 

were assigned.  

Given the fact that the distribution of rows does not follow the 

law of normal distribution, comparisons were made with the U- 
Mann-Whitney criterion. The χ2-Pearson criterion was used to 

compare the quality indicators in the study series.  
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Calculations were performed in MS EXCEL-2016 and SPSS-

22 statistical package programs.10 

The variations of the indicators were estimated by the 

magnitude of the coefficient of variation (VA). If AND does not 

exceed 10% - the variation is weak, if it is between 11 - 25% - 

medium, if it exceeds 25% - much, and when> 50% - is considered 

asymmetric. 

To study the normal range of anatomical variability, when the 

value of the range of variation is in the range M  ±o, this sign is the 

average of the magnitude, M ±a - M ±2a, the variation or signs - the 

average magnitude of the sign is less than the limit, M  ±2o is 

considered a sharp deviation from the average size.  

The final results obtained from craniometric measurements 

were recorded, and photographs of skulls were taken. Tables and 

diagrams were used to illustrate the evidence obtained in the 

dissertation.   

The text of the dissertation contains 25 tables, 12 diagrams, 17 

photos. 

 

 

RESEARCH RESULTS AND THEIR DISCUSSION 

  

The development of radiological diagnostics, cosmetology, 

plastic, and maxillofacial surgery in modern times requires research 

with new comprehensive morphological evidence.11 

For this reason, extensive craniological research has been 

conducted, taking into account the shape of the cranial and facial 

skull.  

The results of determining the shape of the facial section in the
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studied skulls showed that 34 out of 120 skulls (28.3%) have a long 

face, 63 (62.5%) have a medium face, and 23 (19.2%) have a wide 

face.  

The 'Fan" craniological method was used to determine the 

asymmetry in the facial skull. According to this method, the 

indicators of the facial skull were divided into "Upper," "Lower," and 

"Lateral" fans and its linear dimensions starting from the points of 

Nasion (N), Prostion (Pr), and Zygion (Zyg) were estimated. 

It was found that the distances between the nasion and zygion 

in the “Upper fan," the distance between the zygon and the lateral 

margin of apertura piriformis in the “Lateral fan," and the prostion 

and the lateral margin of apertura piriformis in the “Lower fan” are 

the essential craniometric measurements in estimating asymmetry.  

According to Hwang H. (2012)12,  the zygion point is where the 

facial muscles are connected. Measurement differences in the 

distances starting from this point are related to the functional 

asymmetry of the facial muscles. 

The study of asymmetry in the "Upper fan" on the skulls of 

different shapes showed that a woman with a wide face in the skulls 

right-sided asymmetry is observed in the distance between the nasion 

and the infraorbital foramen, Distance between the nasion and lateral 

margin of apertura piriformis, and zygion the left asymmetry is 

observed.  

Right-sided asymmetry was observed in medium-faced female 

skulls other than the distances between the nasion and the 

frontoparietal point. 

In long-faced female skulls, asymmetry is observed between 

the nasion and infraorbital foramen, between the nasion and lateral 

margin of apertura piriformis, and the zygion right-side asymmetry 

was observed.  

At all distances studied in broad-faced male skulls, only left- 

sided asymmetry is detected. 
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In the skulls of middle-faced men, left asymmetry was noted at 

a distance between the nasion and the zygion and right asymmetry at 

other distances. 

In long-faced male skulls, only right-sided asymmetry was 

observed at all distances. 

A statistically significant sex difference in all sizes of the upper 

fan studied was observed on the left-side (-8 in females, -0.47 in 

males) in the distance between the nasion and the zygon in the broad-

face skulls. 

According to Baybakov S.E. (2008)13, asymmetry in the 

"Upper fan" localization zone can be caused by two factors. The first 

factor is associated with functional asymmetry of the brain and facial 

skull and is a feature of its morphogenesis .  

 Study craniometric parameters of the "Lateral fan" showed a 

right-sided asymmetry in wide-faced female skulls in the distance 

between the zygion and the infraorbital foramen and the zygion and 

the dacryon the left-sided asymmetry in the distance between the 

zygion and the lateral margin of apertura piriformis and prostion.  

In middle-faced female skulls, left-sided asymmetry was 

observed in the distances between the zygion and the lateral margin 

of apertura piriformis and the dacryon, and right-sided asymmetry in 

the distances between the zygion and infraorbital foramen and the 

zygion and prostion. 

In long-faced female skulls, right-sided asymmetry was noted 

at the distances between the zygion and the lateral margin of apertura 

piriformis and left-sided asymmetry at the remaining distances on the 

ground. 

In broad-faced male skulls, only left-sided asymmetry is 

observed at all distances. Skulls middle-faced men's left asymmetry 

was observed at distances other than the zygion and the lateral 

margin of apertura piriformis. In long-faced male skulls, as in broad-

faced male skulls, only left-sided asymmetry is observed at all.
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distances. 

According to Dubovik E.I. (2009)14, the most considerable left-

handed asymmetry, the "Lateral Fan," is based on the distance from 

the lateral margin of apertura piriformis in the lepten-shaped skulls of 

women. Left-sided asymmetry is observed in leptorins at subspinal-

anterior-molar, subspinal-infraorbital, subspinal-nasomaxillary 

distances. Distance point of inclination to the lateral margin of 

apertura piriformis, there is a significant ethically right-sided 

asymmetry in the distance between the incisor-nose-apple, which is 

found in the skulls of long-faced women.  

 Results measurements taken "Lower Fan" on the skulls of 

different shapes show that in broad-faced female skulls, there is a left 

asymmetry in the distances between the prostion and frontoparietal, 

point, the prostion and zygion point, the prostion and the dacryon 

point, and the prostion and infraorbital foramen point 

In medium-faced female skulls, right-sided asymmetry 

observed distances prostion and the infraorbital foramen, the distance 

between the prostion frontoparietal and the zygion on the left, the 

distance between the prostion and the lateral margin of apertura 

piriformis, the prostion and the dacryon, the, and the frontoparietal.  

In the skulls of long-faced women, there is a right-sided 

asymmetry in the distance between the prostion and the lateral 

margin of apertura piriformis and a left asymmetry at other distances. 

In broad-faced male skulls, left-sided asymmetry was observed 

in the distances between the prostion and the frontoparietal point, the 

infraorbital foramen, the lateral margin of apertura piriformis, and the 

right asymmetry in the distances between the prostion and zygion 

and dacryon. In the skulls of middle-faced men, left-handed 

asymmetry was observed in the distances between the prostion and 

the frontoparietal, dacryon, infraorbital foramen, lateral margin of 

apertura piriformis, and right-sided asymmetry in the distances 

between the prostion and zygion. 
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 However, there was no asymmetry in the distance between the 

prostion and the frontoparietal in long-faced male skulls. Instead, 

left-sided asymmetry found distances between the prostion and 

zygion and dacryon, and right-sided asymmetry in the distances 

between the prostion and the infraorbital foramen and the lateral 

margin of apertura piriformis. 

According to An S.V. (1999)15, right-sided asymmetry occurs 

in 95% of cases associated with excessive tone of the facial muscles 

on the right side of the face. 

Baybakov has proved it, S.E. (2008),13 and Gayvoronskiy I.V., 

Dubovik E.I., Kraynik I.V. (2009)9 that the asymmetry in the "Lower 

fan" is due to the characteristics of the tone of the muscles of the 

nose, cheeks, cheekbones and the morphogenesis of the facial skull.  

Significant sexual differences were observed in the "Upper fan" 

in the distance between the nasion and the lateral margin of apertura 

piriformis in the middle-faced skulls in the side fan and the distance 

between the prostion and the lateral margin of apertura piriformis in 

the long-faced skulls in the “Lower fan” was observed. 

In the "Lateral fan," distance zygion and lateral margin apertura 

piriformis were observed in the middle-faced skulls, and in the 

"lower fan," the distance between the prostion and the lateral margin 

of apertura piriformis in the long-faced skulls was observed.  

According to Mustafayeva N.A. (2016)16, the transverse 

dimension of the infroorbital foramen was 1.09 times on the right, 

1.11 times on the left, 1.02 times on the right, and 1.04 times on the 

left. 

According to Qarayeva S.D. (2018), the length of the lower slit 

of the eye socket is 1.05-1.20 times longer in men than in women, the 

width is equal to men and women in the posterior-inner part of
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this slit and 1.06-1.14 times in men in the middle less, and 1.12-1.24 

times more in the outer part.17 

Thus, it is possible to detect the difference between the 

morphometric parameters on the right and left sides of the upper, 

lower, and lateral parts of the facial skull with high accuracy by the 

method of craniological research "Fan." 

One of the study tasks was to study the asymmetry of the facial 

skull at different ages of human postnatal development. 

First of all, age features in the structure of skulls were 

analyzed. In early childhood, the shape of the skulls differs in 

external and internal relief. Frontal and parietal bumps are higher, the 

height of the outer nose is less. In addition, the occipital bone 

protrudes less, the walls of the eye socket become thinner.  

Studies of asymmetry at different ages have shown that 

asymmetry was not observed in 5 of the 12 distances in early 

childhood skulls. Thus, asymmetry in the facial skull is generally 

poorly observed at this age (the average value of the degree of 

expression of asymmetry is 0.05  ±0.04). 

Asymmetry in the facial skulls of children aged 4-12 years is 

better expressed than in early childhood (the average value of the 

degree of expression of asymmetry is 0.10  ±0.10). 

The mean value of the degree of expression of asymmetry in 

the facial skull of adolescents was 0.21  ±0.01, which indicates that 

asymmetry was observed 4.2 times better at that age than in early 

childhood. The asymmetry studied in the facial skull of young people 

is weaker than in adolescents (the average value of the degree of 

expression of asymmetry is 0.15  ±0.04). The degree of expression of 

asymmetry in the facial skulls of adolescence differs little from that 

of young people (the average degree of expression is 0.18  ±0.04). 

Asymmetry in facial skulls during puberty II is better expressed 

than in adolescence and adolescence I (average value of the degree of
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expression of asymmetry is 0.21 ±0.12). The mean value of the 

degree of asymmetry in the facial skulls of the elderly was 0.41 ±

0.14. This indicates that the asymmetry of postnatal development in 

old age is more pronounced than in other studied periods. 

According to Fokin V.F., Ponomareva N.V. (2009)18, the 

specialization of the cerebral hemispheres is determined by 

individual features of the human nervous system, including 

functional asymmetry of the brain. Therefore, according to the 

researcher,  specific activity cerebral hemispheres in children aged 2 

to 5 years allows determining the dynamic change depending on the 

profile of individual asymmetry.  

Thus, asymmetry is weak in skulls of early childhood, 

relatively good in children aged 4-12 years, adolescents, youth, 

adolescence I and II, and more pronounced in the elderly than in 

other ages of extrauterine development. 

From a cosmetic and aesthetic point of view, the eye sockets, 

external nasal, maxillary bones occupy a central place in the facial 

skeleton. The shape and size of these bone structures have been 

studied. The average height is 28.3  ±0.5 mm, and 29.8  ±0.4 mm in 

the left eye socket. The width of the right eye socket is, on average, 

32.3  ±0.4 mm, and the width of the left eye socket is 34.1  ±0.4 mm. 

In median skulls, the height of the right eye socket is on average 27.5 

 ±0.2 mm, and the height of the left eye socket is 28.9  ±0.2 mm. The 

average size of the right eye socket is 32.8  ±0.4 mm, and the width 

of the left eye socket is 34.3  ±0.4 mm. In skulls with a broad facial 

shape (euren), the average height of the right eye socket is 27.1  ±0.4 

mm, and that of the left eye socket is 28.2  ±0.4 mm. In this type of 

skull, the average width of the right eye socket is 33.2  ±0.5 mm, and 

the width of the left eye socket is 35.5  ±0.3 mm.  

Thus, in all forms of the facial skull,  craniometric values eye
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sockets are more significant than the left to the right.  

Comparison of the sizes of the eye sockets on both sides 

showed that in children, the width of the right eye socket is slightly 

larger than that of the left eye socket.19 

There is a significant difference in the linear dimensions of the 

slope on the right and left. Thus, the height of the mandible is on 

average 61.5±1.5 mm on the right side, 60.5±1.3 mm on the left side, 

91.5±1.5 mm on average on the right side, and 89.5±1.5mm on 

average on the left side.  

According to E.Y. Nikolayeva (2007)20, asymmetry is observed 

mainly in the transverse dimensions of the facial skeleton. Because 

the jawbone is mobile, it is characterized by a more pronounced 

asymmetry than the immobile maxilla. 

According to Tubbs R. et al. (2014)21, knowing all the details 

of the location of the infraorbital foramen is critical to ensuring the 

safety of regional blockade and preventing iatrogenic nerve damage 

during surgery in the middle of the face. 

For this reason, we studied asymmetry in the measurements of 

the distances from the infraorbital foramen to the nearest anatomical 

derivatives. 

The results measurements showed the distance from the 

infraorbital hole to the most prominent point of the zygomatic 

process of maxillary bone was 18 mm to 30.0 mm on the right side, 

19.0 mm to 31.0 mm on the left side, and the distance from that hole 

to the nasal cavity, from 14mm to 23.0mm on the right and 14.0mm 

to 23.5mm on the left. The distance infraorbital foramen and base of 

the alveolar ridge varies from 8.0 mm to 35.0 mm on the right and 
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from 7.0 mm to 37.0 mm on the left. The distance from the 

infraorbital foramen to the infraorbital margin varies from 4.0 mm to 

12.0 mm on the right. and from 3.5 mm to 12.0 mm on the left. 

Aggarval A. et al. (2015)22 studied the variations of the 

location of the infraorbital hole on 133 skulls in adults according to 

their relation to the bone landmarks. The study results showed that 

the infraorbital holes are 6.33±1.39 mm below the infraorbital 

margin, at 25.69 ±2.37 mm from the middle surface, 15.19±1.70 mm 

from the lateral margin of the pear-shaped incision maxillary bone.22 

Fourteen of the skulls we studied had visible left-sided 

asymmetry of the outer nose and right-sided asymmetry in 26. 

Asymmetry in the size of the outer nose was studied in all three 

fans. 

The results study showed "Upper fan," left-handed asymmetry 

is noted in the distances between the nasion and the lateral margin of 

aperture piriformis in men, and right-sided in the distance between 

nasion and the medial margin of apertura piriformis in a woman. 

Analysis of asymmetry in the “Lateral fan” shows that in men, 

at a distance between the zygion and the lateral margin of apertura 

piriformis, left-sided asymmetry is found in broad-nosed skulls and 

right-sided asymmetry in medium-width and narrow-nosed skulls. In 

women, right-sided asymmetry decreases from a broad nose to a long 

scull. 

In the "Lower fan," a significant right-sided asymmetry is 

detected in the distance from the prostion point to the lateral margin 

of apertura piriformis point on female skulls with a medium-shaped 

nose. 

Thus, the eye sockets, the outer nose, and the maxillary bone 

play an essential role in forming facial asymmetry.  

In order to assess the possibility of determining the asymmetry 

of the facial skull by modern radiological research methods, 

morphological analysis of the data obtained as a result of X-ray,
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computer and magnetic resonance imaging examinations were 

carried out. 

According to Mercier J. et al. (2014)23, the development of 

radiological diagnostic methods allows detecting asymmetry in the 

facial skull.  

In the study, the facial region was studied in two projections 

(anterior-frontal and lateral-sagittal) of the skulls of different ages of 

extrauterine human development. 

In the study, the facial area was studied in two projections 

(anterior-frontal and lateral-sagittal) radiographs of the skulls 

belonging to different ages of extrauterine development. 

X-rays of the frontal surface of the head show a bulge towards 

the maxillary pocket cavity, which forms the contours of the 

submucosal canal and the lateral walls of the eye sockets. In addition, 

the swelling on the right side of the head is slightly different than on 

the left side. Thus, the right infraorbital canal is inclined forward, 

downward and inward relative to the left on the right side. 

The results showed that radiographs taken from human skulls 

in early childhood showed only the general contour of the skull, the 

maxilla, jawbones, and tooth yeast located in them. It is impossible to 

distinguish other structures of the facial skull from each other. 

Radiographs of the skulls of childhood can already determine 

the entrance to the eye socket, the general contours of the upper and 

lower walls, the degree of development of the front and maxillary 

pockets. 

Anterior projection radiographs of human skulls from youth, 

maturity, and old age show the eye sockets separately. Each of them 

has a rectangular shape with rounded edges. The relief of the upper 

and outer walls of the eye socket is visible. Slightly above the eyelids 

is the shadow of the frontal pocket, and below it is the shadow of the 

nasal cavity with its partition and shells. 

On the side of the nasal cavity, a relatively dark shade of the
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maxillary sinus is identified. 

However, it is challenging to study the anatomical and 

topographic features of the facial region of the head, which is 

characterized by the presence of vital organs, by traditional 

radiological methods. For this reason, only pathological asymmetries 

can be detected on X-rays of the head. 

In order to study the possibilities of computed tomography in 

the detection of asymmetry in the facial skull, the facial skull was 

examined according to the "upper," "lower," and "lateral" fans, and 

then compared with the data of computer tomograms. It was found 

that in most cases, the data of craniometric and computed tomograms 

completely coincide. This is especially true of the size of the "Upper 

fan." Thus, it is a highly informative research method that accurately 

determines the size of computer tomograms. For this reason, 

according to computer tomograms, it is possible to estimate the size 

of the facial skull reliably. 

In his research Badanin V.V., Vorob'ev Yu.I. (2012)24 tried to 

study the information about the temporomandibular joint in people 

aged 18 to 87 years. In addition to the temporomandibular joints' 

parameters, the masticatory muscles' size was studied in 15 people 

without signs of joint dysfunction. The authors note that the 

combination of CT and MRT scans provides the most accurate 

information about the shape, structure, size, and changes in the 

masticatory muscles. Along with computer tomograms, magnetic 

resonance tomograms were also analyzed in the study. The analysis 

results showed that the contours of the frontal section of the head 

show the contours of the eyeball and surrounding soft tissues, frontal, 

and maxillary sinus, while the horizontal tomograms show the 

eyeball, optic nerve, internal and external smooth muscles of the 

eyeball.  

However, unlike computed tomography, magnetic resonance



 

23 

imaging does not provide a detailed assessment of the bone structures 

of the skull. Thus, research shows that only pathological asymmetries 

can be detected on radiographs. X-ray and magnetic resonance 

imaging methods are less informative to study facial skull 

asymmetry. In computed tomograms, it is possible to assess the 

morphology of the facial skull by determining the metric parameters 

of the skull bones and calculating the individual parameters.   

In the study, the disproportion of the facial areas was checked 

anteriorly and laterally using the Golden Ratio Face computer 

program. 

To detect asymmetry in the anterior view shows that the 

distances between the zygion points of the right and left halves of the 

face, the entocantion points and exocantion points, the outer points of 

the nasal wings, and the outer points of the oral cavity were 

examined. 

The study results showed that in 5 of the 16 figures, the 

percentage of distances between the entocantion and the exocantion 

points ranged from 18.6 to 19.2 on the right and from 20.6 to 21.3 on 

the left. Thus, a weak left asymmetry was observed in this 

dimension. In other figures, the measurement was 22.7 to 24.5 on the 

right and 27.8 to 28.4 on the left, thus noting right-sided asymmetry. 

 Seven the 16 figures, the percentage of the distance zygion 

points on both sides was 20.4 to 21.5 right, and 18.7 to 19.3 on the 

left; weak right-sided asymmetry was noted in these figures. This 

indicator was 17.4 to 18.9 on the right in 5 figures, 21.2 to 22.7 on 

the left,  left-handed asymmetry was observed, and no differences in 

the dimensions of the right and left sides were identified in 4 figures. 

"Lateral view,  percentages height outer nose, the distances 

between the entocantion and the exocantion points, and the angle 

between the exocantion point and the jaw are calculated. 

Analysis of the results of the study showed that in 9 out of 16 

images in the side view, the height of the nose ranged from 22.4% to 

24.6%, and in 7 of them, from 19.3% to 21.2%. However, since this 

indicator is the same on both sides in the side images, it is impossible 

to estimate the face's asymmetry at that distance. 
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Thus, there are no differences in indicators of the right and left 

sides in the lateral view. 

It was not possible to determine the asymmetry of the face in 

the photographs, i.e., the degree of expression of the asymmetry. 

Trezubov V.N. Fadeev R.A., Dmitrieva O.V. (2012)25 

confirmed by a specially developed, unique method, it is possible to 

obtain a general and broad characteristic of facial features and 

determine the variant variability of its anthropometric features in 

photographs. The analysis is valuable evidence that complements the 

data obtained from clinical examinations, X-ray cephalometric 

method. 

According to Ponomareva T.V. (2010)26 people who want to 

take a picture of the left half of the face are considered more 

energetic, strong, active, and those who want to take a picture of the 

right side of the face are considered weaker and softer. The right 

hemisphere is mainly involved in regulating emotions, although the 

difference in perception can be determined by the differences in the 

expressions of the right and left sides of the face and the asymmetry 

of visual perception. 

Based on the evidence obtained, it can be concluded that the 

asymmetry of the face is better determined in the front view than in 

the side view, using the computer program Golden Ratio Face of 

human photographs. 

 

RESULTS 

 

1. The results determination shape of the facial skull showed 

that in the 120 skulls studied, the majority of medium-face skulls 

[2,3,9,10,11,13]. 

2. With the method of "Fan" craniological research, it is
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possible to detect with high accuracy the differences between the 

right and left morphometric indicators in the upper, lower, and 

lateral parts of the skull of different shapes. The asymmetry in the 

distances of the "Lower fan" on the facial skull is better expressed 

than in "lateral" fans.  [2,9,5,10,11,14,15]. 

3. Significant sexual differences studied size distance nazion 

zygion in the broad-headed skulls in the "Upper fan" (asymmetry in 

women -8, in men - 0.47), in the "Lateral-fan" in the middle-faced 

skulls in the distance between the zygion and the lateral margin of 

apertura piriformis (the degree of asymmetry was observed in men - 

0.73, in women - 0.35), in the "Lower fan" in the long-faced skulls in 

the distance between the prostion and the lateral margin of apertura 

piriformis (asymmetry in women - 0.81, in men - 0.15) [6,7,13]. 

4. The study of the degree of expression of facial skull 

asymmetry at different ages of postnatal human development showed 

that asymmetry was not observed in 5 out of 12 distances in skulls 

belonging to early childhood. Asymmetry in the facial skull is better 

observed in children and adolescents aged 4-12 years in early 

childhood than maturity. In adolescence I it is better observed than  

youth and adolescence II. Asymmetry in the facial skull is more 

pronounced in the elderly than in other ages of postnatal 

development [1,2]. 

5. The shape and size of the eye sockets, outer nose, maxilla 

play an essential role in forming facial asymmetry. Thus, in all forms 

of the facial skull, the craniometric values of the left eye socket are 

higher than those of the right eye socket [3,8]. In all three “Fans”, 

both left and right asymmetry are noted in the dimensions of the 

outer nose [12]. There is a significant difference in the linear 

dimensions of the frontal bone on the right and left sides [4]. 

6. X-ray and magnetic resonance imaging methods are less 

informative for studying asymmetry in the facial skull. This research 

method does not allow the determination of the linear dimensions of 

the facial skull with high accuracy. Computed tomography can 

accurately determine craniometrics parameters at different levels 

[16,17]. 
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PRACTICAL RECOMMENDATIONS 

 

1. Evidence obtained on the asymmetry of craniometric 

indicators of facial bone structures can be used as normative 

indicators in cases of violation of the integrity of the facial area, 

deformities at different ages of postnatal development.  

2. The information obtained on the age characteristics of the 

morphometric dimensions of the facial part of the skull will allow 

early detection of asymmetry in this area. 

3. Information on the relationship between bone asymmetry 

and the shape of the facial part of the skull may be necessary to 

evaluate the final results of orthodontic treatments and incorrectly 

determine the size of transplants during facial hypercorrection. 

4. Computed tomography, one of the methods of radiation 

diagnostics, can determine the effectiveness of facial asymmetry at 

different ages of postnatal development.  

5. The information obtained on the age characteristics of facial 

asymmetry can be used in anthropological research, the creation of 

highly reliable defense systems, and forensic medical examination in 

the appointment of a person. 

6. The study results can be used in lectures and workshops in 

the departments of human anatomy, forensic medicine, orthopedics, 

and the preparation of guidelines for physicians and residents on the 

clinical anatomy of the facial skeleton. 
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