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Abstract

INTRODUCTION. The variability of the gnathic part of the human face during the period of removable occlu-
sion is determined by the order of replacement of milk teeth with permanent teeth.

AIM. Purpose of the study was to determine the features of the X-ray anatomy of the gnathic part of the face in
children in the period of removable occlusion.

MATERIALS AND METHODS. Teleradiographs and orthopantomograms obtained from 56 children of different
ages were analyzed. On orthopantomograms, an articular horizontal was drawn connecting the upper points
of the articular heads. From the middle point of the articular horizontal and perpendicular to it, an aesthetic
vertical was drawn, which passed between the incisors to the chin point. The ratio of the distance from the
midpoint to the articular head to the coefficient of 1.5 determined the position of the retro molar point, from
which the retro molar vertical was drawn downwards, which was used as the stress axis for the distal upper
teeth. On the lower jaw, the bisector of the mandibular angle served as the stress axis for the lower molars.
RESULTS. The results of the analysis of radiographs of children in the period of occlusion of milk teeth showed
that on the radiographs the rudiment of the first upper permanent molar was located in front of the retro molar
vertical, and the lower first molar in front of the bisector of the mandibular angle. As the jaws grew, the position
of the stress axes changed, but with the optimal size of the jaws, the distal teeth did not extend beyond its limits.
CONCLUSIONS. The X-ray anatomical features of the gnathic part of the face were determined by the re-
placement of milk teeth with permanent ones. A special place is occupied by the retro molar space, in which
distally located permanent molars are formed. The location of permanent teeth or parts of them behind the
retro molar verticals creates tension in the gnathic part of the face and can determine the tactics of extraction
and non-extraction methods of orthodontic treatment.
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Pe3iome

BBEOEHUWE. BaprabenbHOCTb rHAaTUYECKOW YacTn NnLa YeNoBeKa B Nepmone CMEHHOMO NpuUKyca onpeaens-
€TCH 04ePeHOCTbIO CMEHbI MOJIOYHbIX 3YyOOB NOCTOAHHbLIMU.

LIE/1b. OnpepneneHne 0CcoB6EHHOCTEN PEHTIrEHONIOMMYECKON aHaTOMMN FTHaTUYEeCKOM YacTu nuua y Oeten
B MEPNOAE CMEHHOrO NpUKyCa.

MATEPUATblI U METObI. MNMpoaHann3anpoBaHbl TENEPEHTIEHOrPaMMbl U OPTONAHTOMOIPaMMbl, MOJTyYEH-
Hble y 56 geTen pasnnyHOro Bo3pacTta. Ha opTonaHTOMoOrpammax npoBOAMAN CYCTaBHYIO FOPU3OHTasb,
COeAMHSIoLME BEPXHME TOUYKN CYCTaBHbIX rofioBok. OT cpefHer TOUYKN CYyCTaBHOW rOPU30OHTaNM 1 NepneHx-
OVKYNSIPHO K Hel, NPOoBOAMIM 3CTETMYECKYIO BEPTUKASb, KOTOpas Npoxoauna Mexay pesuamMu oo nondo-
POOOYHOM ToUYKN. OTHOLLIEHNE PACCTOSAHUSA OT CPEAHEN TOYKN A0 CYCTaBHOW ronoBku K koadduumneHTy 1,5,
onpeaensano NoOXeHNE PeTPO MOSISPHOM TOUKM, OT KOTOPOM BHU3 NPOBOANAM PETPO MONISIPHYIO BEPTUKAb,
KOTOpas ICNoNb30BaNiaCb B KAYECTBE CTPECC-0CU AN OUCTaNbHO PACMONOXEHHbIX BEPXHUX 3yO0B. Ha Hux-
Heln YeNnCTU CTPECC-0ChI0 AN HUXXHUX MOJIIPOB CAyXuna BUCCeKkTpnca HUXKXKHEYENOCTHOrO yria.
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PE3YJIbTATbI. PeaynbtaTthl aHanM3a peHTreHorpaMmm geTen B nepuoae npukyca MonaoyHblx 3y60oB, nokasa-
JIN TO, 4YTO Ha PEHTFEHOrpamMmMax 3a4aToK NePBOro BEPXHErO NMOCTOSIHHOIO MOJIIpa pacnosiarancs Bnepeam
PETPO MONSIPHOM BEPTUKAN, @ HUXHEro NepBoro Monsipa Bnepean 6GUcceKkTprchbl HUXHEYENIOCTHOrO yrna.
Mo mepe pocTa 4enicTeEN MEHSIOCh NOIOXEHNE CTPECC-0CEN, HO MPU ONTMMAaJSIbHbIX pa3Mepax YentCcTen
ancTtanbHble 3yObl HE BbIXOAMIN 32 €€ Npeensl.

BbIBOAbl. PeHTreHoaHaTOMU4yeckme 0COOEHHOCTY FrHAaTUYECKOM YacTu inua onpeaensimcb CMeHOM MOJoY-
HbIX 3y60B NOCTOSAHHLIMWN. OCco60€e MecTo 3aHMMAaeT PETPO MOJIIPHOE MPOCTPaAHCTBO, B KOTOPOM (popMupy-
I0TCS AMCTaNbHO PACMNONIOXEHHbBIE MOCTOSAHHbBIE MOMAPLI. PacnonoXxeHne NOCTOSHHbIX 3yO0B NN X YacTeNn
no3agn peTpo MONSIPHbIX BEPTUKANENn CO3[aeT HanpsiXXeHne B rHaTUYeCKOM 4acTu n1ua n MOXET onpeae-
JINTb TAKTUKY SKCTPAKUMOHHbLIX 1 6€3 9KCTPaAKLMOHHbBIX METOLOB OPTOLOHTUYECKOIO JIEHYEHUS.

KnioueBble cnoBa: optonaHTomMmorpadus, TenepeHtreHorpadus, CMeHHbIn Npukyc, duanonormyeckas
OKKJI031Ss

UHdopmauuma o ctatbe: noctynuna — 30.11.2025; ucnpasneHa — 29.01.2026; npunata — 19.02.2026
KoH$AuKT nHtepecos: ABTOpPbI CO0OLLAIOT 06 OTCYTCTBUMN KOHPNNKTA UHTEPECOB.
BnarogapHocTu: PrHaHCMpOBaHME U MHAMBMAYANbHbIE ONarof4apHOCTU ANS AEKIapMPOBaHUS OTCYTCTBYIOT.

Ana untnposanusa: ingexko N.B., Lkapwun B.B., Amutpuexko A. ., MakegoHosa .M., Amutpunenko C.B., Ma-
kepnoHoBa 0.A., ApbirvHa E.H. Oco6eHHOCTM PEHTIEHONOMMYECKO aHaTOMUN MTHATUYECKOro OTAeNa nnua y ae-
Ten B Nepmon CMEHHOro npukyca. 9Hao40HTus Today. 2026;24(2):313-321. https://doi.org/10.36377/ET-0194

INTRODUCTION

The period of tooth replacement in humans is
typically accompanied by changes in the craniofacial
complex, particularly within its gnathic component [1].
The present study identifies individual characteristics
of the principal parameters of the dental arches un-
der conditions of optimal occlusal equilibrium. Atten-
tion has been drawn to the group eruption of teeth and
to changes in occlusal vertical dimension associated
with the eruption of additional permanent molars in the
posterior segments of the dental arches [2]. This pro-
cess contributes to a subsequent increase in occlusal
height and dental arch depth, which is reflected in the
dimensions of the gnathic portion of the face.

Standard diagnostic protocols in clinical practice
include radiological methods that allow, in vivo, as-
sessment of the proportional relationships between
individual facial components and the parameters
of major stable cranial landmarks [3; 4]. These me-
thods are also employed in morphological studies to
evaluate anatomical variability across all regions of
the craniofacial complex, including the gnathic part
of the face.

The radiographic anatomical features of the gnathic
region are determined by the replacement of primary
teeth with permanent dentition. The principal radiologi-
cal diagnostic methods include orthopantomography,
lateral cephalography, and cone-beam computed to-
mography [3]. In the cited studies, researchers provid-
ed detailed information on the construction of the oc-
clusal plane, the positional characteristics of occlusal
reference points, and conducted comparative analy-
ses of various diagnostic techniques. For the analysis
of orthopantomograms, a tetrasectional method has
been proposed, in which the distance between points
located along the inferior contour of the articular emi-
nence slope is divided into segments (four on each
side). However, these data were obtained in indivi-
duals with complete dentition and did not reflect dy-
namic changes in the retromolar space, a recognized
zone of jaw growth.

dHdodoHmus
————TLT

Methods of cephalometric analysis are aimed at de-
termining the size and spatial relationships of the jaws
within the cranial structure as a whole and allow evalua-
tion of the positional relationships of the osseous com-
ponents of the temporomandibular joint [6].

Relative stability of the vertical dimensions of the na-
sal region has been noted, except in cases influenced
by genetically determined conditions, including variants
of connective tissue dysplasia [7; 8]. In these studies,
the authors identified phenotypic manifestations of un-
differentiated connective tissue dysplasia in children
and adolescents and reported associated alterations in
vertical facial parameters.

Changes in facial parameters and dentoalveolar
arches are assessed using numerous biometric me-
thods, including photostatic facial analysis, with particu-
lar emphasis on the nasal and mandibular regions [2; 9].
The studies highlight the importance of identifying ty-
pological features of the face and dental arches that
determine the variability of gnathic anatomy. Observa-
tions have been reported regarding the relationships
between dental arch dimensions across different arch
forms and dental types [10; 11]. Index-based metrics
have been proposed to evaluate the proportionality of
sagittal, diagonal, and transverse parameters.

Despite the fact that permanent molars are generally
regarded as the key determinants of occlusal equilib-
rium, there is a paucity of data regarding methods for
determining the position of these key teeth. Only limited
studies emphasize the importance of considering distal
occlusal reference points when assessing jaw position.
Evidence has been presented on the influence of asym-
metry on the shape of dental arches and the positioning
of distal occlusal landmarks [12]. However, these inves-
tigations were conducted in individuals with fully estab-
lished permanent dentition.

It should be noted that such studies have both ap-
plied and scientific as well as educational significance.
Specific features of parameter utilization in dental arch
modeling, taking into account the anatomical variabi-
lity of the gnathic region, have been described [13; 14].

Volume 24, no. 2/ 2026


https://doi.org/10.36377/ET-0194

The effectiveness of radiological diagnostic methods
has been demonstrated in the assessment of patient
cohorts under dispensary observation and in evalua-
ting the quality of diagnostic and therapeutic interven-
tions [15; 16].

Thus, the characterization of the radiographic ana-
tomy of the gnathic region in children during the mixed
dentition period remains a relevant issue. This develop-
mental stage is marked by changes in the retromolar
space associated with the formation and eruption of dis-
tally positioned teeth, which determined the objective
of the present study.

AIM

To determine the specific features of the radio-
graphic anatomy of the gnathic region of the face in chil-
dren during the mixed dentition period based on lateral
cephalography and orthopantomography.

MATERIALS AND METHODS

The study was retrospective in design and involved
the evaluation of archived lateral cephalograms and
orthopantomograms of 48 patients with optimal func-
tional occlusion. Radiographs were stratified according
to age groups based on the physiological sequence of
tooth replacement.

Inclusion criteria: children with physiological oc-
clusal relationships of the dental arches and a neutral
jaw position, determined by the relationship of the first
permanent molars.

Exclusion criteria: children with incomplete denti-
tion, as well as those presenting with occlusal anoma-
lies in the vertical, sagittal, or transverse planes, were
excluded from the study. Patients with congenital or ac-
quired pathologies of the maxillofacial region were also
notincluded.

The initial group comprised children following the
completion of primary dentition function. These data
were considered as the baseline, reflecting the dimen-
sions of the dentoalveolar arches and the position of
distal teeth under conditions of occlusal equilibrium in
the primary dentition.

During the mixed dentition period (main group),
subgroups were formed according to the stages of
group eruption of permanent teeth. The first subgroup
included children with erupted first permanent molars
and mandibular central incisors. The second subgroup
consisted of children in whom all primary incisors had
been replaced. In the third subgroup, the first primary
molars had been replaced by first premolars, along
with the eruption of mandibular canines. The fourth
subgroup included children in whom the remaining
primary teeth had been replaced by second premo-
lars and maxillary permanent canines. The final stage,
characterized by the eruption of second permanent
molars, defined the fifth subgroup.

On orthopantomograms, specific points and refe-
rence lines were established to assess the dimensions
of the dentoalveolar arches and the optimal position of
distally located teeth in occlusion. For this purpose, the
condylion point (Cond) was identified bilaterally at the
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most superior point of the mandibular condyle heads
and connected by the articular horizontal line. From
the midpoint of this horizontal line, a median vertical
line was constructed, typically connecting the central
point (Cp) with the menton (Me).

The constructed gonion point (Go) was determi-
ned conventionally as the intersection of a tangent
to the mandibular ramus and a line connecting the
gonion region with the menton (Me), located at the
inferior aspect of the chin along the midline. From the
angular point Go, a perpendicular was drawn to the
articular horizontal line. The intersection of these
lines defined point Go. This construction was pro-
posed because, on orthopantomograms — unlike la-
teral cephalograms — the mandibular angle may be
subject to distortion.

The distance between point Go” and the central
point (Cp) was divided by a coefficient of 1.5. The re-
sulting value was projected from the central point onto
the articular horizontal line to define point RM. From
RM, a perpendicular line was drawn, located within the
retromolar region and typically passing near the distal
surfaces of the posterior teeth delimiting the dentoal-
veolar arches. Additionally, half of the distance be-
tween Cp and RM determined the position of the molar
vertical, with the corresponding point on the articular
horizontal line designated as M1 (Fig. 1).

The optimal position of the mandibular distal teeth
was defined by their location anterior to the stress axis,
corresponding to the bisector of the gonial-mental
angle (Go'-Go-Me).

The cephalometric analysis was based on the con-
dylar-spinal line connecting the most superior point
of the mandibular condyle to the anterior nasal spine
(Cond-SNA). A reference point (RM) was established
at the midpoint of this line, from which a perpendicular
line was drawn inferiorly. As in orthopantomographic
analysis, this perpendicular delineated the retromolar
region (Fig. 2).

The stress axis used to assess the position of the
mandibular distal tooth (or tooth germ) was defined
as the bisector of the condylar-gonial-mental angle
(Cond-Go-Me), in contrast to the corresponding axis
applied in orthopantomographic analysis.

Fig. 1. Orthopantomographic analysis of a child
in the mixed dentition period for determining
the position of distally located teeth

Puc. 1. AHann3 optonaHToMorpamMmmel pebeHka
B Nepmoa, CMEHHOI0 MpuKyca rnpv onpegeneHnm
NONOXEHUS ANCTANIbHO PACMONOXEHHbIX 3y60B
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Fig. 2. Analysis of a lateral cephalogram (A)
and a 3D model (B) during the mixed dentition period

Puc. 2. AHann3 60KOBOW TeflepeHTreHorpamMmmel (A)
n 3D mozenu (B) B neprog CMEHHOIO npukyca

On the analyzed, standardized radiographs, linear
and angular measurements were obtained, followed by
the construction of reference lines. Given the wide vari-
ability in jaw dimensions in children at different stages
of ontogenesis, the assessment of radiographic ana-
tomical features was based not on absolute values ex-
pressed in millimeters or degrees, but rather on the po-
sitional relationships of teeth relative to the constructed
reference lines.

RESULTS

The analysis of orthopantomograms in children with
fully established primary dentition revealed specific
features in the positioning of developing permanent
successor tooth germs relative to the roots of primary
teeth, as well as the formation of additional tooth germs,
including distally located permanent molars.

The esthetic centerline was defined as a perpen-
dicular drawn from the midpoint of the intercondy-
lar horizontal line (Cond-Cond). This reference line
passed between the maxillary and mandibular central
incisors and extended to the inferior border of the chin
(point Me).

The ratio of the segment of the articular horizontal
line from the central point (Cp) to the projection of the
gonion point (Go’), divided by a coefficient of 1.5, de-
termined the position of the initial reference point (RM)
used for constructing the retromolar vertical perpen-
dicular to the articular horizontal. A characteristic fea-
ture of this developmental stage was that the germ of
the maxillary first permanent molar, under conditions
of optimal occlusal relationships, was located anterior
to the retromolar vertical. This finding indicated a fa-
vorable spatial position of the tooth germ, which would
subsequently facilitate proper eruption during root
development.

In addition, the distance (Cp—RM) defined the den-
toalveolar dimension of the maxilla on both the right and
left sides. The molar vertical, originating from the mo-
lar point (M1), passed through the distal surfaces of the
first primary molars in both dental arches (Fig. 3).

The developing germs of the first permanent man-
dibular molars were located anterior to the bisector

dHdodoHmus
T

of the Go'-Go-Me angle. This finding, consistent with
observations in the maxilla, indicated a favorable spa-
tial orientation for the subsequent formation and erup-
tion of the first permanent molar of the mandible. Anti-
meric teeth in both jaws were positioned symmetrically
relative to the diagnostic reference lines.

Analysis of lateral cephalograms and the three-di-
mensional model demonstrated that the spatial rela-
tionships of teeth and jaws relative to the reference lines
were comparable to those obtained from orthopanto-
mographic assessment.

A reference point (RM) was established at the mid-
point of the Cond-SNA articular horizontal line, from
which a perpendicular was drawn inferiorly. As in ortho-
pantomographic analysis, this perpendicular delinea-
ted the retromolar region. The germ of the maxillary first
permanent molar was typically located anterior to the
retromolar vertical.

The bisector of the Cond—-Go—-Me angle (stress axis),
similarly to orthopantomographic findings, was posi-
tioned posterior to the developing germs of the first per-
manent mandibular molars (Fig. 4).

Thus, in clinical practice, both orthopantomography
and lateral cephalography are considered suitable for
the analysis of tooth position and assessment of pro-
portional relationships of the jaws.

Fig. 3. Orthopantomogram of a 4-year-old child
in the primary dentition period

Puc. 3. OpTtonaHtomorpamma pebeHka 4 rona
B MeEpMoA, NpuKyca Mosio4HbIX 3y60B

Fig. 4. Lateral cephalogram (A)
and a 3D model (B) of a 4-year-old child
in the primary dentition period

Puc. 4. bokoBag TenepeHTreHorpamma (A)
n 3D mopenb (B) pebeHka 4 roga B nepuo, npukyca
MOJI04YHbIX 3y60B
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In the analysis of radiographs from children in the first
subgroup (with erupted first permanent molars and man-
dibular central incisors), changes in tooth positioning re-
lative to the established reference lines were observed.
The first permanent molars consistently maintained oc-
clusal stability, while the second permanent molars de-
monstrated crown mineralization, and the mineralization
of successor teeth of the permanent dentition continued.

A characteristic feature of this developmental stage
was that the germs of the second maxillary permanent
molars were located anterior to the retromolar vertical
line. This spatial configuration indicated a favorable posi-
tion of the tooth germs, ensuring their subsequent erup-
tion during root formation. Furthermore, the Cp—RM dis-
tance defined the dentoalveolar dimension of the maxilla
on both the right and left sides.

The molar vertical originating from the molar point
(M1), in contrast to the primary dentition period, shif-
ted toward the middle third of the mesial surface of
the second primary molars in both dental arches. This
shift was associated with an increase in the retromolar
space (Fig. 5).

The germs of the second permanent mandibular
molars were located anterior to the bisector of the
Go'-Go-Me angle. This spatial arrangement, similar to
that observed in the maxilla, had a favorable influence
on the formation and eruption of the mandibular first
permanent molars.
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Analysis of lateral cephalograms and the three-
dimensional model demonstrated that the spatial re-
lationships of teeth and jaws relative to the reference
lines were consistent with those obtained from or-
thopantomographic assessment. The bisector of the
Cond-Go-Me angle, similarly to the orthopantomo-
graphic findings, was positioned posterior to the de-
veloping germs of the second permanent mandibular
molars (Fig. 6).

In the analysis of radiographs from children with
erupted permanent incisors (second eruption sub-
group), it was observed that the germs of the second
maxillary permanent molars, similarly to the previous
subgroup, were positioned anterior to the retromolar
vertical line. This finding indicated a favorable spatial
orientation of the tooth germs. The molar vertical origi-
nating from the molar point (M1) passed in close prox-
imity to the middle third of the crowns of the second
primary molars in both dental arches (Fig. 7).

Analysis of lateral cephalograms and the three-
dimensional model demonstrated that the spatial re-
lationships of teeth and jaws relative to the reference
lines were consistent with the values obtained from
orthopantomographic evaluation. The bisector of the
Cond-Go-Me angle, similarly to the findings on ortho-
pantomograms, was positioned posterior to the de-
veloping germs of the second permanent mandibular
molars (Fig. 8).

Fig. 5. Orthopantomogram of a 7-year-old child
after eruption of the first group of permanent teeth

Puc. 5. OptonaHtomorpamma pebeHka 7 et nocne
npopes3biBaHMS NepPBO rPynnbl MOCTOSHHbLIX 3yO0B

Fig. 6. Lateral cephalogram (A) and a 3D model (B)
of a 7-year-old child following eruption of the first group
of permanent teeth

Puc. 6. bokoBas TenepeHTreHorpamma (A)
1 3D mopenb (B) pebeHka 7 neT nocre npopesbiBaHUS
NepPBOW rPynnbl MOCTOSAHHbBIX 3yO0OB

Fig. 7. Orthopantomogram of an 8-year-old child
following eruption of the permanent incisors

Puc. 7. OptonaHTomMorpamma pebeHka 8 net
nocne npopesbiBaHNA NOCTOAHHbIX pe3L0B

Fig. 8. Lateral cephalogram (A) and a 3D model (B)
of an 8-year-old child following eruption
of the permanent incisors

Puc. 8. bokoBasi TenepeHTreHorpamma (A)
n 3D mopenb (B) pebeHka 8 neT nocne npopesabiBaHUS
NMOCTOSIHHbIX PE3LI0B
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After complete replacement of primary dentition by
permanent teeth, continued mineralization and root for-
mation of permanent premolars, canines, and second
molars was observed. The germs of the developing sec-
ond maxillary permanent molars, similarly to the previ-
ous subgroup, were positioned anterior to the retromo-
lar vertical line (Fig. 9).

The bisector of the Cond-Go-Me angle was posi-
tioned posterior to the developing germs of the second
permanent mandibular molars. Following the eruption
of the second permanent molars, complete formation
of the permanent occlusion was achieved. At this stage,
radiographic anatomical characteristics were primarily
determined by the presence or absence of third molars
(or their tooth germs) within the maxillary and mandibu-

*
&. #o  Cond

Fig. 9. Radiograph of a 12-year-old child
after replacement of primary teeth
with permanent dentition

Puc. 9. PeHTreHorpamma pebenka 12 net
nocne 3amMeLleHNsa MONOYHbIX 3yO0oB
NOCTOSHHbIMU

p

-
RPor Cond

/

SR LoRp

R Corpus Left

Fig. 11. Radiograph of a 16-year-old
patient with a complete set of permanent
teeth and physiological occlusion

Puc. 11. PeHTreHorpamma naumeHTa 16 net
C NOJIHbIM KOMMAEKTOM MOCTOSAHHbIX 3yO0B
npu GM3NoNornyeckom OKK3nm

dHdodoHmus
T

Fig. 12. Orthopantomogram of a 17-year-old patient
with the presence of third molar tooth germs

Fig. 13. Radiograph of a 17;year—old patient
with the presence of third molar tooth germs

lar bones. The most favorable condition was considered
to be the presence of 14 teeth in both the maxillary and
mandibular dental arches (Fig. 10).

On the lateral radiograph, similarly to the orthopan-
tomogram, the distally located teeth were positioned
anterior to the stress axes of both the maxilla and the
mandible (Fig. 11). In such cases, an adequate amount
of free space in the retromolar region was identified in
both the maxilla and the mandible. The molar vertical
line delineated the molar segment of the dental arch.

In the presence of third molars, orthopantomo-
graphic evaluation focused on the position of the maxil-
lary third molars relative to the retromolar line, and of
the mandibular third molars relative to the bisector of
the mandibular angle (Fig. 12).

Fig. 10. Orthopantomogram of a 16-year-old patient
with a complete set of permanent teeth

Puc. 10. OpTonaHTomMorpamMmma naumeHTa 16 net
C MOJIHLIM KOMMAEKTOM MNOCTOSIHHbIX 3y60B

Puc. 12. OptonaHtomorpaMmma naumenTa 17 net
npu HaNM4YMM 3a4aTkoB 3yO60B MYAPOCTU

y 7Y

Puc. 13. PeHTreHorpamma nauueHTa 17 net
npu HaNM4YMM 3a4aTkoB 3yO6OB MYAPOCTU
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On the lateral radiograph, similarly to the orthopan-
tomogram, distally positioned teeth in cases of optimal
jaw dimensions were located anterior to the stress axes
of both the maxilla and the mandible. When teeth or
their components were positioned beyond the diagnos-
tic reference lines, this was considered an indicator for
the potential indication of alternative extraction of third
molars (Fig. 13).

Protrusion of third molars beyond the stress axes
created biomechanical tension within the jaws and
served as a determinant for the selection of extraction-
based therapeutic strategies.

Thus, the assessment of the spatial relationship of
erupted distal teeth or their developing germs relative to
the diagnostic lines of the retromolar space represents
a diagnostic criterion for evaluating the concordance or
discordance between tooth size and dentoalveolar arch
dimensions, and it further guides the choice of ortho-
dontic treatment modalities in patients.

DISCUSSION

The results of the present study demonstrated that
during the mixed dentition period in children with phy-
siological occlusal relationships of the dental arches and
a neutral jaw position within the craniofacial complex,
the position of distally located molars plays a key role.

The morphological characteristics of the gnathic re-
gion in children are determined by changes in key pa-
rameters associated with the replacement of primary
teeth by permanent successors, as well as the eruption
of accessory teeth in the distal segments of the dental
arches. The majority of scientific studies addressing the
gnathic region during the mixed dentition period focus
on morphometric changesrelated toincreased occlusal
vertical dimension and dental arch depth due to growth
of distal segments [1; 3].

The proposed analytical method for both orthopan-
tomograms and lateral cephalograms enabled the de-
termination of the optimal spatial positioning of distally
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