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CEPHALOMETRIC PARAMETERS OF BASAL CRANIAL STRUCTURES ACCORDING
TO METHOD “CEPHALOMETRICS FOR ORTHOGNATHIC SURGERY”
IN UKRAINIAN YOUNG MEN AND YOUNG WOMEN WITH ORTHOGNATHIC
OCCLUSION DEPENDING ON THE TYPE OF FACE

e-mail: tikhonova_123 @ukr.net

The study established the limits of the cephalometric parameters percentile range of basal cranial structures, determined
by the method of “Cephalometry for orthognathic surgery” (COGS-method), in Ukrainian boys and girls with orthognathic
occlusion depending on the facial type. In almost all cases, boys with different facial types have significantly greater Ar-Pt and Pt-
N distances or tend to have greater values than girls with corresponding facial types (very wide, wide, medium and narrow). There
are almost no reliable or tendency differences between cephalometric indices between boys or girls with different face types.
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HEDPAJTOMETPUYHI TAPAMETPHU BA3AJIBHUX KPAHIAJIBHUX CTPYKTYP
3A METOJIOM (IIE®AJIOMETPIA JIJIsI OPTOTHATUYHOI XIPYPI'Ti»
B YKPAIHCBKHMX IOHAKIB I JIIBYAT 13 OPTOITHATUUHUM ITPUKY COM
Y 3AJIEZKHOCTI BIJ TUITY OBJIMYYSA

VYV Xomi IOCII/PKEHHS BCTAaHOBJIEHI MEXi IPOLSHTHIFHOTO po3Maxy IehaIoOMEeTpUYHUX IapaMeTpiB 0a3albHUX
KpaHiaJIbHUX CTPYKTYP, 1[0 BU3HAYAIOTHCS 32 MeToioM «Lledanomerpis mist oprornatnanoi xipyprii» (COGS-Merox), B yKpaiHCEKIX
IOHAKIB 1 [JiBYaT i3 OPTOTHATHYHMM HPHUKYCOM Y 3aJISKHOCTI Bi Ty 00nmyus. [IpakTHdHO B yCiX BHIa/Kax B IOHAKIB i3 Pi3HUMU
TUnaMu obnuyust BenuurHa Bifcranei Ar-Pt i Pt-N nocroBipHo 6isbina abo Mae TEHICHIIIO 10 OUIBIIMX 3HAYSHb, HIK Y AiBYar i3
BIIIOBITHIMHY THITAMH 00114 (y’Ke IMUPOKUM, ITMPOKHUM, CEPEAHIM 1 By3bKHM). MK I0HaKaMH 200 J(IBYaTaMH 3 Pi3HUMH THIIaMU
00IMYYST PAKTUYHO HE BCTAHOBJICHO JOCTOBIPHHX, 00 TEHACHIIN BiAMIHHOCTEH NaHKX HedalOMETPUYHHX TOKa3HUKIB.

Kumouogi ciioBa: tenepentrenorpadis, uedpanomerpis, COGS-meron, 1oHaKkH, AiBYaTa, OPTOTHATUYHHUHN IPUKYC, TUIIH
o0yt

The study is a part of the research project “Current trends and latest technologies in the diagnosis and treatment of
odontopathology, diseases of periodontal tissues and oral mucosa”, state registration No. 0118U005471.

Among the sections of dentistry, such sections as orthodontics and maxillofacial surgery occupy a
special place. Common to them and at the same time unique among other branches of dentistry is the
specialization in the elimination of facial defects both directly and indirectly.

Underestimating the role of the dentition in shaping a person's harmonious face is one of the biggest
mistakes a patient can face. Technological and scientific advances have combined knowledge in the fields
of anthropology, radiology, orthodontics and maxillofacial surgery created a method of cephalometric
analysis [7]. This method includes from a theoretical point of view an understanding of the relationship
between tooth-jaw and cranial structures, and from a practical point of view — the use of X-ray examination
and subsequent processing of the images.

The result is development of a powerful tool for predicting and planning dental intervention in the
maxillofacial system, which makes it possible not only to form the right smile, but also to change the
characteristics of the face, allowing it to harmonize.

The importance and necessity of routine use of this method is still under discussion. A.R. Durdo
and co-authors [7] claim that orthodontists with more experience most often follow the treatment plan
according to cephalometric analysis (67 %), while inexperienced people deviate much more from the
treatment plan according to this method (28 %). At the same time, the effectiveness of the analysis was a
total of 64 %, and the most frequent changes in the use of treatment methods were observed in patients
with class II occlusion.

At the same time, other studies suggest that cephalometric studies have a significant evidence base,
but should not be routinely used in orthodontic practice, and a clear algorithm must be followed to
understand whether or not it is necessary [10]; single publications [5] indicate that the importance of
cephalometric analysis is insignificant and its use does not significantly affect treatment outcomes.

One of the problems that hinders the full use of cephalometric analysis in the practice of
orthodontists and maxillofacial surgeons is the significant impact on the normative indicators of various

© Ye.A. Nesterenko, M.M. Shinkaruk-Dykovytska, 2022 109



ISSN 2079-8334. Ceim meouyunu ma oionocii. 2022. Ne 2 (80)

variables, such as sex, ethnicity, age, face type [8, 11] and so on. In addition, it is necessary to take into
account a large number of methods of cephalometric analysis that currently exist and have become
widespread in practice. All this encourages local communities of scientists to adapt normative indicators
for certain methods of cephalometric analysis according to the local population, taking into account as
many variables as possible.

The purpose of the study was to establish the limits of the percentile range and features of
cephalometric parameters of basal cranial structures, determined according to method “Cephelometrics for
orthognathic surgery” (COGS-method) in Ukrainian young men and young women with orthognathic
occlusion depending on the type of face.

Materials and methods. A cephalometric study (using a dental cone tomograph Veraviewepocs 3D
Morita) of 46 young men (YM) (aged 17 to 21 years) and 72 young women (YW) (aged 16 to 20 years) taken
from the database of the Research Center and the Department of Pediatric Dentistry of National Pirogov
Memorial Medical University, Vinnytsya. The main conditions for the
selection of candidates for the study were belonging in three generations
to the inhabitants of Ukraine of Caucasian race, and the presence of
physiological occlusion, which was as close as possible to orthognathic
(hereinafter — orthognathic occlusion). Committee on Bioethics of
National Pirogov Memorial Medical University, Vinnytsya (protocol
No. 8 from 30.09.2021) found that the studies do not contradict the basic
bioethical standards of the Declaration of Helsinki, the Council of
Europe Convention on Human Rights and Biomedicine (1977), the
relevant WHO regulations and laws of Ukraine.

Determination of the type of person’s face according to which the
actual division into groups took place was carried out according to the
values of Garson's morphological index [2] (fig. 1). The calculation was
performed according to the formula: Garson index=(morphological

Fig. 1. Location of the main ]ength of the face/maximum width of the face)x100.
fﬁphalomemc points and indicators of The distribution of persons according to the value of the Garson
e greatest width and morphological | . X . X X
length of the face. 1 — The largest width 1ndex was: YM — 5 with a very wide face, 22 with a wide face, 11 with
of the face (zy-zy); 2 — Morphological a medium face, 8 with a narrow face; YW — 25 with a very wide face,
length of the face (n-gn). 25 with a wide face, 10 with a medium face, 12 with a narrow face.

In our study, we chose a modern specialized for orthognathic surgery COGS-method, (abbreviation
comes from the English word combination — “Cephelometrics for orthognathic surgery”), which was
described by Burstone C.J. and others [4].

For the convenience of perception, correct modelling and convenient further clinical use and
structuring of a large array of metric characteristics, we used the distribution of teleradiographic indicators
proposed by Dmitriev M.O. [1], according to which the first group includes metric characteristics of the
skull, which usually do not change during surgery and orthodontic treatment.

: The main cephalometric points and measurements included
HRCLine . = | : in the first group of indicators (Fig. 2): Ar-Pt distance — (posterior
= section of cranial base, length of the posterior part of the skull
base) — the distance from the Ar point to the Pt point defined
along the HR-Line (HR-Line — line drawn through the point N
and seven degrees above the S-N line) (mm); distance Pt-N —
(anterior section of cranial base, the length of the anterior part of
the skull base) — the distance from the point Pt to the point N
determined along the Hr-Line (mm); Ar (articulare) — the
intersection of the anterior surface of the main part of the
occipital bone with the posterior surface of the neck of the
mandible; N (nasion) — the most anterior point of the fronto-nasal
suture, the connection of the frontal and nasal bones in the
middle-sagittal plane; Pt (pterygomaxillare) — the upper distal
Fig. 2. The main cephalometric points and point of the pterygqmaxillary fis_sure, located at the interse_ction
measurements included in the first group of ©f the round hole with the posterior wall of the pterygomaxillary
indicators according to COGS-method. 1 — fissure; S (sella) is a constructive point in the center sella turcica.
distance Ar-Pt; 2 — distance Pt-N. Statistical processing of the obtained results was performed
in the license package “Statistica 6.0” using non-parametric evaluation methods. Mean for each trait,
standard deviation, and percentile range were determined. The reliability of the difference between the
values between the independent quantitative values was determined using the U-Mann-Whitney test.

110



ISSN 2079-8334. Ceim meouyunu ma oionocii. 2022. Ne 2 (80)

Results of the study and their discussion. As a result of the conducted researches in YM and YW
with orthognathic occlusion with different types of faces the limits of percentile scope of the size of
distances Ar-Pt and Pt-N are established:

— the value of the distance Ar-Pt —in YM and YW with a very wide face type, respectively, 33.6—
34.6 mm and 27.6-32.0 mm; in YM and YW with a wide face type, respectively 31.5-35.7 mm and 28.8—
32.9 mm; in YM and YW with an average face type of 30.0-36.1 mm and 30.2-33.2 mm, respectively; in
YM and YW with a narrow face type, respectively 31.7-36.3 mm and 28.2-33.2 mm;

— the value of the distance Pt-N — in YM and YW with a very wide face type, respectively, 54.4-
55.8 mm and 47.8-52.1 mm; in YM and YW with a wide face type 52.4-55.3 mm and 47.0-52.5 mm
respectively; in YM and YW with an average face type of 50.0-54.9 mm and 48.9-50.1 mm, respectively;
in YM and YW with narrow face type 51.5-55.8 mm and 46.3-51.0 mm respectively.

When comparing the Ar-Pt distance in YM with very wide (34.06+£1.45 mm) and wide
(33.40+2.51 mm) facial types, significantly (p<0.01 in both cases) higher values were found compared to
YW of the corresponding facial type (29.80+2.97 mm and 30.81£2.56 mm). In addition, the value of Ar-
Pt distance in YM narrow face type (33.65+3.73 mm) has a pronounced tendency to higher values
(p=0.054) than in YW with narrow face type (30.574£3.38 mm) (fig. 3).

When comparing the value of the distance Pt-N in YM with very wide (54.74+1.96 mm), wide
(53.04+2.87 mm), medium (52.54£2.59 mm) and narrow (53.98+3.09 mm) face types are established
reliably (p<0.05-0.001) larger values compared to YW of the corresponding face type (respectively
50.46+3.11 mm — 49.58+2.94 mm — 49.98+2.62 mm — 49.27+3.12 mm) (fig. 4).

When comparing the Ar-Pt or Pt-N

40

distances between YM or YW with different face

8 types, only the tendency to higher values

o (p=0.068) of the Ar-Pt distance value in YW with

the average face type was found

M é (31.35+£2.27 mm) than in YW with a very wide
o2 face type (29.80+2.97 mm).

Thus, as a result of our research, the limits

% of  percentile  scale and  pronounced

28 T wmean+sp  manifestations of sexual dimorphism (higher

— m::,ﬂ; values in YM with different face types) metric

% Ymw YV YWw YW-m Mean-SE  characteristics of the skull according to COGS-

¥M-W YM-N YW-W YW-N 2 Mean

method, which usually do not change during

Fig. 3. The value of the distance Ar-Ptin young menandyoung  gurgical and orthodontic treatment. There are
women with different face types (mm). Notes: here and in the 5ot g significant or trends in the differences
following figures, YM- — young men; YW- — young women; -VW — L.
very wide type of face; -W — wide face type; -M — medium face type; of these Cephalometrlc indicators between YM or

-N - narrow face type; Mean — the average of the sample; +SE—error YW with different facial types. It should be noted

of the average; +SD — standard deviation. that Drachevska 1.Yu. etc. [6] in Ukrainian YM
0 and YW with orthognathic occlusion and
different facial types also found pronounced sex

% differences in basal cranial structures used in the
54 methods of Schwartz, Jarabak, Ricketts and
Bjork, and found no significant or trends in

2 differences between these indicators between

50 representatives with different face types.
COGS-analysis, also known as

a8 cephalometrics for orthognathic surgery, was co-

a6 T meanssp  authored by Burstone in 1978 and describes the
Mean-SD . . .
— meamse  horizontal and vertical arrangement of facial bones;
MW YM-M YW-YW YW-M Mean-SE  yarious indicators in this method are measured
¥ M-W YM-N YW-W YW-N o Mean

according to the true horizontal plane [3].
Fig. 4. The magnitude of the Pt-N distance in young men and However, like most other methods of
young women with different face types. cephalometric analysis, a typical problem is the
need to adapt regulations to the local population. The results of numerous studies in different parts of the
world strongly confirm the existence of at least ethnic differences.

Thus, a teleradiographic study using the COGS-method of 106 people, ethnic Sudanese, aged 18-25
years revealed differences compared with the normative indicators. Sudanese, unlike Europeans, have a more
convex facial profile, a blunt lower throat, greater protrusion of the upper and lower lips. Men have higher
prognathism of the upper and lower jaws and a blunt lower corner of the face compared to women [9].
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A similar study was performed to adapt the method for the population of East India. Examination
of 100 men and 100 women aged 18-30 years without abnormalities of the face and dental system, as well
as a harmonious face revealed the following features: compared to Europeans, East Indians have higher
rates of protrusion of the upper lip and lower lip and prognathism of the lower jaws according to the COGS-
method [13].

In another experiment, a group of scientists also found differences in a survey of people in northern
India [15].

Positive results were also obtained from the analysis of a survey of 500 residents of Saudi Arabia.
As in the works described above, the classical criteria for selection of study participants were used and the
analysis of teleradiograms by the COGS-method was performed. In particular, the authors found
differences in performance between men and women — the former had a more convex profile of the face
and protrusion of the chin [14].

G. Averistus and others [3] analyzed 470 teleradiograms of Malays and Malaysian Chinese aged
18-25 years using COGS-analysis. The identified cephalometric landmarks were measured and subject to
further statistical processing. Of the 38 indicators studied, 16 had statistically significant differences
between the representatives of the studied nationalities (p<0.05). In addition, the manifestations of sexual
dimorphism were inserted (4 indicators were statistically significantly different in Chinese and 18 in
Malays).

There are also more and more studies where scientists point out the importance of studying the
relationship between facial type and its effect on cephalometric parameters [8, 12].

Thus, the results of our study are consistent with data obtained in other countries and confirm the
generally accepted global trend, namely — the need to adapt regulations to different methods of
cephalometric analysis taking into account ethnicity, age, sex and even facial type. The work allowed to
bring the full implementation of the COGS-method in practical application by Ukrainian orthodontists and
maxillofacial surgeons.

D0 Knsdhssass)))))))))))

1. In Ukrainian YM and YW with orthognathic occlusion with very wide, wide, medium and
narrow facial types, the limits of the percentile range of cephalometric parameters of basal cranial
structures, determined according to the COGS-method, are established.

2. The expressed sexual differences (bigger values in YM with different types of the person) of
size of distances Ar-Pt and Pt-N (more expressed) are established.

3. There are practically no significant or trend differences in cephalometric parameters of basal
cranial structures, determined by the COGS-method between YM or YW with different face types.
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COMPREHENSIVE REHABILITATION
OF CHILDREN WITH SENSORY AND INTELLECTUAL DISORDERS

e-mail: inessaibk @ gmail.com

The article presents the results of comprehensive rehabilitation of primary school children with sensory and intellectual
disabilities, namely children with sensorineural deafness combined with mild mental retardation. The purpose of the study was to
test the effectiveness of a comprehensive, differentiated system of correctional and health work with children of primary school
age with complex developmental disorders. This study lasted during 2013-2021, during which a comprehensive rehabilitation of
100 children of primary school age (7-10 years) with severe developmental disabilities, including 53 girls and 47 boys, was carried
out. It was found that after a comprehensive corrective and health work in girls of the experimental group of 7-10 years, the
repeated indices of the vital index were probably better compared to CG girls of 7-10 years by 4.87 %, strength index — by 3.24 %,
Stange's test — by 3.78 seconds, Genchi's test — by 4.69 seconds, Ruffier's test — by 3.26 c.u., Skibinski's index — by 2.32 c.u. At the
same time, there was a positive trend in EG boys aged 7-10 years, where recurrent vital signs were probably better than in CG
boys aged 7-10 years by 3.00 %, strength index — by 3.97 %, Stange's test — by 6.98 seconds, Genchi's test — by 2.02 seconds,
Ruffier's test — by 3.14 c.u., Skibinski's index — by 2.33 c.u. The study's results confirmed their practical significance in the
implementation of medical, psychological and pedagogical rehabilitation of this category of children.

Key words: rehabilitation, physical development, hearing disorders, intellectual disorders, children with complex
developmental disorders, correctional and health-improving work.
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KOMIIJIEKCHA PEABLIITAIIA JITEXA I3 CEHCOPHUMH
TA IHTEJEKTYAJIBHUMU NOPYIHIEHHAMM

VY crarTi npeacTasieHi pe3ynbTaTH KOMIUIEKCHOI peabimitanii AiTed MOJIOANIOTO IMIKITEHOTO BiKy i3 CEHCOPHUMH Ta
IHTEJIeKTYaJIbHUMH TIOPYIICHHSIMH, a caMe AiTel 13 HeHPOCEHCOPHOIO ITyXOTOIO Y IO€AHAHHI 3 JIETKOIO PO3YMOBOIO BiJICTAJIICTIO.
Meror pocrmimkeHHs Oyna mepeBipka e(EeKTHBHOCTI KOMIUICKCHOI, MU(EpEHIHOBaHOI CHCTEMH OpraHizaiii KOpeKIiiHO-
03710poBYOi POOOTH 3 JITHMH MOJIOJIIOTO HMIKUILHOTO BIKY 31 CKJIAJHUMH MOPYLICHHSIMH PO3BUTKY. JlaHe MOCHIIKEHHS TPUBAIIO
nporsirom 2013-2021 pp., B X0z SIKOT0O IPOBEEHO KOMIUIEKCHY peabdinitamnito 100 aiteit Monoamoro mkinsHOro Biky (7-10 pokiB)
31 CKJIaJHUMH TIOPYIIEHHSMA PO3BUTKY, 3 HUX 53 miBuar Ta 47 xmomniiB. B pesynsrari mociimpkeHHs OyJI0 BCTAHOBIICHO, IO ITICIISL
MIPOBEICHHS KOMIUIEKCHOI KOPEKLiI{HO-0310pOBYO0I pOOOTH y JiBUaT eKCIIepUMEHTaIBHOI IpynH 7—10 poKiB MOBTOPHI MOKAa3HUKH
KHUTTEBOTO iHAEKCY Oynu BiporimHo kpami rnopiBusHO 3 miBdaramu KI' 7-10 pokiB Ha 4,87 %, cunoBoro iHnexcy — Ha 3,24 %,
npo6u lranre — Ha 3,78 ¢, ['enui — Ha 4,69 c, inaekcy Pyd’e — Ha 3,26 y.o0., innekcy CkibiHcbkoro — Ha 2,32 y.0. [Topsin 3 mum
BiZIMiueHa MO3UTUBHA quHaMika y xsom4ukiB EI' 7-10 pokiB, 1€ MOBTOPHI MOKa3HUKHU KUTTEBOTO iHASKCY OYIH BIpOTiAHO Kparii
nopiBHstHO 3 xuomuukaMu KI' 7-10 pokis Ha 3,00 %, cunoBoro inaekcy — Ha 3,97 %, npobu IlItanre — Ha 6,98 ¢, ['enui — 2,02 c,
innexcy Pyd’e —na 3,14 y.o., innexcy CkibiHChKOTO — Ha 2,33 y.0. OTpHMaHi pe3ynsTaTé OCTiPKSHHS MiATBEPAMIIHN X IPAaKTHIHE
3HAYCHHS Y 3MiHCHEHHI MEAMYHOI 1 ICHXO0JIOTO-IIearoriyHol peadiitauii 03Ha4eHO1 KaTeropii AiTei.

Korouosi ciioBa: peabinitanis, (Gi3uuHHI pO3BUTOK, HOPYIICHHS CIyXy 1 MOBJIEHHS, IHTEIEKTyalbHI IIOPYIICHHS, TiTH
31 CKJIaJHUMH TIOPYIIEHHSIMH PO3BUTKY, KOPEKIIHHO-030pOBYa poboTa.

The work is a fragment of the research project “Psychological and pedagogical support of correctional and
rehabilitation work with children with special educational needs”, state registration No. 0119U002024.

The development of the state in the context of European guidelines implies a focus on the health
of the younger generation. An essential role in improving the population's health status is played by the
individual's awareness of the need to preserve their health and maintain a healthy lifestyle, which is greatly
facilitated by the effective organization of correctional and health-improving work. However, to help
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