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Orthodontics is a rapidly evolving branch of dentistry in both theoretical and practical
areas. Modern instrumental research methods used in it organically coexist with the
already classical ones, perfectly complementing each other. It is such a classic method
that is actively used in the practice of orthodontics is cephalometric analysis, which
nevertheless requires updates over time and the emergence of new scientific data. The
aim of the study was to establish the limits of percentile range and features of
cephalometric parameters according to the Downs method in Ukrainian young men and
young women with orthognathic occlusion depending on the type of face. 49 young men
and 76 young women with orthognathic occlusion underwent a cephalometric study
using the Downs method in OnyxCeph®*™ software, 3DPro version, Image Instruments
GmbH, Germany (license Ne URSQ-1799). The division into facial types was performed
using the Garson index. The licensed statistical package "Statistica 6.0" using non-
parametric assessment methods analyzed the second (characteristics of the jaws by
the method of Downs) and the third (indicators by the method of Downs that characterize
the position of the teeth) groups of indicators. Studies have shown that most of the
reliable or tendencies of differences in cephalometric parameters by the method of
Downs in both young men and young women (more pronounced) with orthognathic
occlusion, between different types of faces belong to the second group of indicators
(dental characteristics of which surgical methods you can change the length, width,
angles and positions of the upper and lower jaws). Manifestations of sexual dimorphism
of cephalometric parameters by the method of Downs between young men and young
women with appropriate facial types are insignificant and also, in almost all cases,
belong to the second group of indicators. The established limits of percentile scope
and features of cephalometric parameters according to the Downs method in Ukrainian
young men and young women with orthognathic occlusion depending on the type of face
will improve the existing methods of treatment of dental patients.

Keywords: cephalometry according to the Downs method, young men and young
women with orthognathic occlusion, face types, sex differences.

Introduction

The development of a particular branch of medicine
directly depends on the "demand" created by certain
diseases in it, what socio-economic resonance they create,
how they affect the quality of life and their prevalence. If we
talk about orthodontics, the pathology of the dental and
tooth-jaw system is extremely multisystemic and affects
several systems of the human body and areas of activity. It
can be a violation of the digestive and respiratory systems
and a violation of speech and the overall beauty of the face,
which in turn will negatively affect a person's social life.

If we are talking about such a component as prevalence,
the data of researchers in different parts of the world are
quite unanimous - the pathology of the dental and tooth-
jaw system is a common phenomenon with a tendency to
increase the number of cases. The global analysis of
studies on the prevalence of occlusal pathology covered
53 studies. Among persons with permanent dentition, the
prevalence of occlusion pathology of class Ill was 5.93 %,
pathology of class Il - 19.56 %, and pathology of class | -
74.7 %. In younger age groups with mixed type of dentition,
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the distribution was 73 % for class Ill pathology, 23 % for
class Il pathology and 4 % for class | pathology. The most
common pathologies were deep bite - 21.98 %, cross bite
- 9.39 %, and open bite - 4.93 %. If we take into account the
ethnic component, the highest prevalence of bite pathology
of the first class was found in Africans, class Il - in
Europeans, and class Il among the Mongoloids [4].

In a similar study, which included an analysis of 20
publications, the pathology of malocclusion class Il ranged
from 0 to 26.7 % depending on the region and ethnic group
[13]. These findings already indicate a significant role of
the constitutional component in the formation of the dental
system.

An analysis of 25 articles on the prevalence of occlusal
pathology among Iranian children (covering a total of 28,693
persons aged 3-18 years) revealed the prevalence of
occlusion pathology of class | in 54.6 % of respondents,
class Il in 24.7 % and class lll in 6.01 %. There was a greater
prevalence of occlusion pathologies of Ill and | class among
girls compared to boys (48.8 % and 44.6 % and 5.5 % and
4.5 %, respectively) [2].

The population of western Nepal is dominated by dental
pathologies such as tooth accumulation, deep occlusion
and the presence of increased gaps between teeth (61.3 %,
29.5 % and 10.5 %, respectively) [6].

In people with permanent dentition, residents of Brazil,
the prevalence of occlusal pathology is 45.6 % [7]. The
prevalence of cross-bite among schoolchildren in ltaly is
3.7 % [12].

If we talk about the quality of life, and how the pathology
of the bite affects it, then we can also note the unidirectional
findings of research. Brazilian researchers in a study of
451 children aged 3 to 5 years found a relationship between
the type of bite pathology and its impact on the quality of life
of the child. A statistically significant association was found
between anterior open occlusion and OHRQoL (p<0.001)
[19]. The same data were obtained by Turkish scientists in
a survey of preschool children [20].

At the same time, Dimberg L. and co-authors [8]
obtained rather heterogeneous data - in some studies, the
fact of the influence of occlusal anomalies on quality of life
was found, in other cases, such a relationship was not
found.

However, regardless of this, it is already clear that the
pathology of the dental and maxillofacial system is a great
challenge for modern orthodontics and finding solutions
to this problem is an urgent issue today. The use of
cephalometric research with the most individual approach
to each patient, taking into account all his data can be the
answer to this question, provided that adequate in volume
and quality of research.

The aim of the study was to establish the limits of
percentile range and features of cephalometric parameters
according to the Downs method in Ukrainian young men
and young women with orthognathic occlusion depending
on the type of face.

Materials and methods

According to the Downs method, cephalometry was
performed for 49 young men and 76 young women with
orthognathic occlusion in the software OnyxCeph®™, 3DPro
version, Image Instruments GmbH, Germany (license Ne
URSQ-1799).

Committee on Bioethics of National Pirogov Memorial
Medical University, Vinnytsya (protocol Ne 9 From
21.11.2019) 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.

According to Dmitriev M. O. [9], all cephalometric
indicators were divided into three groups. The first group
includes indicators that usually do not change during
surgical and orthodontic treatment, used in modern
cephalometric analyzes of Schwartz, Ricketts, Steiner, Roth-
Jarabak, Burstone and Bjork and were described by us in
previous studies [11].

The main cephalometric points and measurements
included to the second group of indicators according to the
Downs method are shown in Figure 1.

The main cephalometric points and measurements
included to the third group of indicators according to the
Downs method are shown in Figure 2.

The division of young men and young women into facial
types was performed using the Garson index [18].

The results were processed in the licensed statistical
package "Statistica 6.0" using non-parametric evaluation

Fig. 1. The main cephalometric points and measurements according
to Downs, which are in the second group of indicators: 1 - angle
POr_NPog (angle NPog-POr according to Ricketts, changes have
been described in previous studies [10]) (°); 2 - angle NAPog (°); 3 -
angle POr_MeGo (°); 4 - angle POr_GnS (°); 5- angle AB_NPog (°).
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Continuation of table 1.

Fig. 2. The main cephalometric points and measurements according
to Downs which are in the third group of indicators: 1 - angle POR-
DOP (°); 2 - angle 11-DOP (°); 3 - angle 1I-MeGo (°); 4 - distance
1u-APog (mm); 5 - angle Il (angle Il according to Steiner, the
changes are described in another article submitted for publication)

methods. The nature of the distributions for each of the
variation series was estimated, the averages for each trait,
the standard deviation and the percentile range limits were
determined. The reliability of the difference between the
values between the independent quantitative values was
determined using the U-Mann-Whitney test.

Results

As a result of our research, we established the limits of
the percentile range of cephalometric parameters
according to the Downs method, which are included in the
second and third groups of indicators, in Ukrainian young
men and young women with orthognathic occlusion
depending on facial type (Table 1).

Peculiarities and sex differences of cephalometric
parameters according to the Downs method, which are
included in the second and third groups of indicators, in
Ukrainian young men and young women with orthognathic
occlusion with different face types are shown in
Table 2.

Table 1. Percentage scope limits (25,0"-75,0" percentl) of
cephalometric parameters by the method of Downs in Ukrainian
young men and young women with orthognathic occlusion
depending on the type of face.

Young men Young women
Indicator Face type 25,00 75,00 25,00 75,00
percentl | percentl | percentl | percentl
Very wide 27 29 -4.5 1.3
NAPog Wide -3.2 55 0.2 5.8
) Average 45 6.1 0.1 47
Narrow 4.6 1.6 11 6.8

Young men Young women
Indicator Face type 25,00 75,00 25,0 75,00
percentl | percentl | percentl | percentl
Very wide =71 -6.1 -5.2 0.6
AB-NPog Wide 7.2 2.8 -6.4 2.1
©) Average -8.5 -2.6 -6.5 1.7
Narrow -5.8 -2.9 -9.3 2.7
Very wide 75 19.6 16.1 20.9
POrMeGo | Wide 155 | 229 17.9 23.1
©) Average 19.1 234 19.7 262
Narrow 15.8 21.45 211 28.2
Very wide 52.6 57.4 53.8 58.1
POr-GnS Wide 56.5 60.3 56.0 60.5
©) Average 57.4 59.9 58.2 605
Narrow 56.8 59.6 57.7 61.2
Very wide 27 4.3 4.4 7.0
POr-DOP Wide 33 8.0 46 10.1
©) Average 4.7 8.8 6.9 103
Narrow 42 9.5 6.8 10.1
Very wide 15.6 259 1341 23.0
11-DOP Wide 17.7 26.8 16.9 2438
©) Average 157 233 15.6 265
Narrow 145 23.6 15.8 232
Very wide 32 16.1 -1.3 11.1
11-MeGo Wide 39 13.7 2.1 10.1
©) Average ER| 10.2 03 103
Narrow 20 9.6 -2.0 9.3
Very wide 1.2 5.9 28 51
1u-APog Wide 36 55 3.8 6.2
(mm) Average 27 5.0 2.8 6.7
Narrow 20 45 3.2 55

Table 2. Peculiarities and sexual differences of cephalometric
parameters according to the Downs method in Ukrainian young
men and young women with orthognathic occlusion with different
face types (M+0)

eicator | (8T woren | P

Verywide | 2.400:4.881 | -1.192:4.721 | =0.090

NAPog Wide 16595202 | 2.628+6.163* | >0.05
) Average | 1.6916.019 | 2.090+3.168* | >0.05
Narow | -1538+4.378 | 3.858+3487& | <0.05

Very wide | -6480+1439 | -3.156+3.246 | <0.01

AB-NPog Wide | -5.032+3.058 | 42003232 | >0.05
©) Average | -5.100£3440 | -3.870:2.647 | >0.05
Narow | -4.550+2.636t | -5483+3479 | >0.05

Vol. 27, Ne4, Page 47-52
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Continuation of table 2.

Indicator Face type Young men Young women p

Verywide | 13.4416.23 18.52+363 | >0.05

POr-MeGo | Wide 18.90+5.78t | 21.00+443* | >0.05
) Average | 20.93+3.73* | 23.35+4.30&t | >0.05
Narrow 1845322 | 24.13:4.33# | <0.01

Verywide | 54.60+2.79 56.20+2.58 >0.05

POr-GnS Wide 57.54+4.01t | 5822+¢3.15* | >0.05
) Average | 58.35+2.17* | 59.36x1.72& | >0.05
Narrow 58.11+2.12t 59.51+2.29& >0.05

Verywide | 4.18045691 | 5552+2912 | >0.05

POr-DOP Wide 4.845+4.824 | 6696+3.620 | >0.05
) Average | 6.900+2.832 | 8.230+2.445* | >0.05
Narrow | 6.225+4.407 | 8.275¢2.621* | >0.05

Verywide | 20.36+8.79 18.57+7.21 >0.05

11-DOP Wide 21.69+6.11 21.135.55 >0.05
) Average | 18.73:7.34 19.32+5.62 >0.05
Narrow 18.19+5.67 19.33+4.81 >0.05

Verywide | 11.12¢9.10 | 561248518 | >0.05

11-MeGo Wide 764527524 | 682045422 | >0.05
©) Average | 4.682+7.524 | 4220:5907 | >0.05
Narrow | 5.963+4.836 | 3.458+6.040 | >0.05

Verywide | 3.360+2.686 | 4.064+1903 | >0.05

1u-APog Wide | 4.641£1.491* | 5040£1.791 | >0.05
(mm) Average | 3.718+2.356 | 5.140:2.386 | >0.05
Narrow 3.050£1.310 4.400+1.741 =0.097

Notes: p - the significance of the difference in the values of the
respective indicators between young men and young women with
the same face types; *, &, # - significant differences (* - p<0.05, &
- p<0.01, # - p<0.001) relevant indicators between very wide and
other types of faces in young men and young women (higher
values are noted); t - tendency of discrepancies of the
corresponding indicators between very wide and other types of
the face in young men or young women (higher values are noted);
* - significant differences (* - p<0.05) relevant indicators between
wide and medium, or wide and narrow face types in young men or
young women (higher values are noted); t - tendency of
discrepancies of the corresponding indicators between wide and
average, or wide and narrow types of the person in young men or
young women (higher values are noted).

Discussion

Thus, when comparing the cephalometric parameters
by the method of Downs, belonging to the second group of
indicators, between young men or young women with
different facial types found both similar differences: both
young men or young women with a very wide face type -
significantly lower (p<0.05-0.001) or tendency (p=0.057-
0.098) to lower values of POr-MeGo angles, which
characterizes the angle of the mandibular plane relative to
the Frankfurt plane (except for young men with a narrow
face) and POr-GnS, which characterizes the angle the
position of the U-axis relative to the Frankfurt plane than

that of representatives with other face types; only in young
women with a very wide face type - significantly (p<0.05-
0.01) smaller values of the angle NAPog, which
characterizes the position of the lower jaw, namely the
anterior contour of the chin relative to the upper jaw in the
sagittal plane than in women with other face types; only in
young women with a wide face type - significantly lower
(p<0.05) or a slight tendency (p=0.093) to smaller values
of the angle POr-MeGo than in women with narrow and
medium face types; only in young men with a very wide
face type there is a tendency (p=0.079) to smaller values of
the angle AB-NPog, which characterizes the position of the
plane/line AB relative to the N-Pog line, than in
representatives of a narrow face.

When comparing the cephalometric parameters by the
method of Downs, belonging to the third group of
indicators, between young men and young women with
different face types almost no significant differences were
found: only in young women with a very wide face type
found significantly (p<0.05) smaller values of POr- DOP,
which characterizes the slope of the closing plane on the
Downs relative to the Frankfurt plane than in young women
with medium and narrow face types; and only in young
men with a very wide face type there is a significantly
(p<0.05) smaller value of the distance 1u-APog, which
characterizes the position of the cutting edge of the upper
medial incisor in the sagittal plane relative to the A-Pog line
(takes a positive value when the cutting edge and negative
if behind the line) than in representatives with a very wide
type of face.

Minor manifestations of sexual dimorphism of
cephalometric parameters by the Downs method were also
found, namely: significantly (p<0.05-0.01) greater or
insignificant tendency (p=0.097) to greater values in young
women with narrow face type NAPog and POr-MeGo angles
and distances 1u-APog, as well as significantly (p<0.01)
greater value of the angle AB-NPog in young women with a
very wide face type than in young men with the
corresponding face types; in young men with a very wide
face type showed only a slight tendency (p=0.090) to higher
NAPog angle values than young women with the
corresponding face type.

Authors from various scientific institutions are actively
addressing the topic of studying the peculiarities of
cephalometric indicators according to the Downs method.

The team of authors established the features of
cephalometric indicators for the population of the state of
Maharashtra (India). Among the indicators that were
statistically significantly different from the normative
indicators according to Downs, researchers distinguish
the facial angle (average difference compared to the
normative indicators -1.10), convexity angle (4.70), incisor
angle (-13.54), angle of the lower incisor plane jaws (5.61),
FMIA (-7.91) and the angle for protrusion of the lower incisors
(5.40) (in all cases p<0.001) [1].

There were also differences in the cephalometric
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parameters of the Downs method for residents of North
India. These data showed statistically significant differences
in the indicators of the facial angle and the angle of
inclination of the occlusal plane [16].

An analysis of 238 teleradiograms of ethnic Iranians
with a balanced face and no history of any surgery or
pathology of the dental and tooth-jaw system revealed
differences in cephalometric parameters for Iranians
compared to Downs. Thus, Iranians have a greater angle
of convexity of the face and the angle of IMPA [5]. In addition,
these data are confirmed by a study conducted on the ethnic
population of the city of Zanjan, which is also located in
Iran [15].

In a study of a sample of ethnic Bangladeshis, the
researchers found statistically significant differences from
Downs data for facial angle, facial convexity angle,
mandibular angle, Y-axis, and tilt of occlusal plane. In
addition, the authors of the study identified manifestations
of sexual dimorphism - higher values were observed in
men [3].

Data from another study, also conducted on a sample of
Bangladeshi residents, confirmed significant differences
between cephalometric indicators of the local population and
normative indicators for Downs. This study, in addition to the
above results, also found that Bangladeshis have higher rates
of AB plane, incisor angle, distances L1 to the mandibular
plane, to the closing plane, U1 to the AB plane [14].

Pin-pin X. U. and Yan L. I. N. [17] found differences in
cephalometric indices according to the Downs for the She
and Han nationalities living in China. Statistically significant
differences were found for MP-FH, U1-L1 and facial
convexity (p<0.05).

In a Downs cephalometric examination of individuals
belonging to the Mongoloid tribes of the state of Himachal
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BU3HAYEHHA HOPMATUBHUX LIE®ATIOMETPUYHUX NMAPAMETPIB 3A METOJOM DOWNS ANs YKPAIHCbKUX IOHAKIB |
AIBYAT I3 PIBHUMU TUNAMU OBNNYYA

Apayeecbka IL1O., mimpiee M.O., Jlixiybkuti O.M., lNepnoea A.B., yHac I.B.

OpmodoHmisi € po30inom cmomamoroaii, Wo WeudKo po3susaemsCsi K 8 MeopemuyHoMy mak i 8 rMpakmuyHoMmy Harnpsimkax. CydacHi
iHecmpymeHmarnbHi Memodu O0CHIOXeHHS, WO B8UKOPUCMOBYOMbLCS Y Hill, opeaHidHO ChigiCHylOMb 3 8Xe Knacu4yHumu, ideasbHO
dornosH4YU 00He 00Ho20. Came makum KiacuyHumM MemodoM, W0 aKmueHO 8UKOPUCMO8YEMbCS y npakmuyi opmodoHma, €
ueghannoMempuyHUl aHanis, Kompul, MUM He MeHW, 8uMaz2a€c OHO8/eHb 8i0M08IOHO 00 MIUHY 4Yacy i Mosieu HOBUX HayKo8UX OaHuX.
Mema docnidxeHHs1 - 8cmaHo8UMU MeXi MPOUEeHMUIbHO20 po3Maxy ma ocobnusocmi yegharoMempuyHUX rnapamempie 3a Memooom
Downs 8 yKpaiHcbKux toHakKie i Oig4am 3 opmozHamu4yHUM MPUKYyCcoM 8 3arnexHocmi 8id muny obnuyys. 49 roHakam i 76 diedamam 3
OpPMOo2HaMUYHUM TPUKYCOM y rnpoepamHoMy 3abesnedyeHHi OnyxCeph®™, eepcii 3DPro, komnaHi' Image Instruments GmbH, Hime4yuHa
(niyensis Ne URSQ-1799) nposedeHo yeghanomempuyHe docnioxeHHs1 3a memooukoro Downs. Po3nodin Ha munu obnuyysi npogodusnu
3a dornomoeow iHOekcy apcoHa. B niyeHsitiHomy cmamucmuyHoMy nakemi "Statistica 6.0" 3 sukopucmaHHAM HernapamempuyHUx
memodie oyiHKu nposedeHo aHariz Opyeoi (xapakmepucmuku wenen 3a memodom Downs) ma mpemboi (MOKasHUKU 3a Memodom
Downs siki xapakmepu3yromb nosioxeHHs1 3ybig) epyn noka3Hukie. B pe3ynbmami npogedeHux 0ocidxeHb 8CmaHo8neHo, wo binbwicms
docmosipHux abo meHOeHUill po3bixHocmel ueganomempuyHUX napamempie 3a Mmemodom Downs sik 8 toHakie, mak i y digdam
(6inbw 8upaxxeHo) 3 opmMoeHaMUYHUM MPUKYCOM, MDK Pi3HUMU munamu obsuyysi 8i0Hocsimbesi 00 Opyeoi epynu nokasHukie (3y6o-
wenenHi xapakmepucmuku, KOmpuM XipypaidyHUMu mMemodamu MOXHa 3MiHUMU OOBXUHY, WUPUHY, Kymu ma MoJIOXeHHs] 8epxXHbLOI ma
HWKHBLOI wenen). [posisu cmamego2o OuMopghiamy yegharroMempuyHUX napamempie 3a memodom Downs Mix toHakamu ma digdamamu
3 8i0M08IOHUMU munamu obnu4y4Yst He3Ha4Hi i makox, MpPakmu4yHo 8 ycix sunadkax, 8idHocsimbcsi o0 Opye20oi epynu MoKas3HUKie.
BcmaHoerneHi Mexi npoueHmusibHo20 po3maxy ma ocobiusocmi yeghanoMempuyHUX napamempie 3a memooom Downs 6 yKkpalHCbKux
IOHaKie i 0is4am 3 OpmMo2HamUYHUM MPUKYCOM Yy 3anexHocmi 8id murny obruyyss 00380s1simb yOOCKOHanumu icHyrodi Memoou sikyeaHHs
cmamamorno2iqyHux nauyieHmis.

KntouyoBi cnoBa: yeganomempis 3a memodom Downs, toHaku ma digdama 3 opmosHamu4YyHUM MPUKycoM, munu obnu4ysi, cmamesi
po36ixHoCMI.
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