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Abstract

Malocclusion represents a morphological and functional change in the orofacial region, including the teeth in both jaws. It is both a skeletal and developmental change,
which is mostly genetically determined. Compared to normal occlusion, it is a deviation, and compared to ideal occlusion, it represents an extreme variation. Irregularities
in the mutual relationships of the teeth and in their position, as well as the mutual relationship of the jaws are its most striking components. Orthodontic diagnostics places
great emphasis on the dimensions of the dental arches. Their dimension, shape and size are mostly genetically determined, but it is often under external influences during
craniofacial growth and development. According to the obtained values for each parameter separately, the orthodontist will decide whether to proceed with the extraction
of individual teeth or to proceed with the expansion of the dental arches, for each patient individually. Aim of the study: is to compare the dental arches of patients with
Class Il/1 malocclusion according to Angle, with the dental arches of patients with Class | malocclusion according to Angle, by measuring the following parameters: inter-
canine width of maxillary and mandibular dental arch, interpremolar and intermolar maxillary and mandibular dental arch width, dental arch height, dental arch length, palatal
depth, and rotation of the first molars. Methods and materials: In order to achieve the set goals, gnatomethric analyzises were performed on 80 subjects from 12 to 18
years old, of which 40 have malocclusion class II/1 according to Angle and the remaining 40 subjects represent the control group of the same age, with malocclusion class
| according to Angle, defenses by the method of random selection. Gnathometric analysis was performed with a two-pronged caliper and an orthometer with millimeter divi-
sion according to Korkhaus. Results: The statistical processing of the obtained values for the given parameters indicate that subjects with malocclusion Il class 1 grade
according to Angle have lower values for intercanine, interpremolar and intermolar width compared to subjects from the control group. Regarding the height of the dental
arches and the height of the palate, the values are significantly higher in contrast to the subjects with malocclusion class | according to Angle. Our research observed small-
er parameters of the dental arches in the studied group, and the rotation of the first maxillary molars is of a higher degree compared to the subjects in the control group.
Our results are similar to the results obtained by numerous authors of papers in the field of orthodontics in the past decades. Conclusion: Patients with Angle class I
Division 1 malocclusion have narrower dental arches in the transverse plane, have a deep palate, and the maxillary first molars are rotated, thus occupying more space in
the maxillary dental arch. Early diagnosis of this malocclusion and its timely treatment will lead to correct orofacial functions, but also emphasizing aesthetics, as a priority
of patients and their requirements. At the time, it will enable the proper growth and development of the orofacial region. Key words: malocclusion, dental arches, maxillary
width, mandibular width.

AncTpakT

Manoknyaujata npetcTaBysa MopghonoLLka 1 (hyHKLIMOHANHa NpoMeHa BO opodaLimjanHata pervja, BkiydyBajk i 3abuTe Bo ABeTe BUnuU. Taa e ckeneTHa 1 passojHa
MPOMeHa, Koja Haj4ecTo e reHeTcku ycroBeHa. Bo 0gHoOC Ha HopManHaTa okyauja, Taa € AesujaLja, a CriopeneHo Co aeanHata oKiyanja, MpeTcTaByBa eKCTpeMHa
Bapujaumja. HenpaBunHocTute BO 3aeMHUTE OAHOCK Ha 3abuTe, a W BO HMBHATa Monox6a, Kako 1 MerycebHWOT OfHOC Ha BUAMLWUTE CE HEj3MHUTE HajBneyaTnvuBu
KOMNOHeHTV. OpTOAOHTCKaTa AnjarHoCTVKa CTaBa rofieM akLeHT Ha ANMEH3NNTE Ha AeHTanHUTe nakosy. HvBHaTa AnMeH3nja, hopma 1 ronemiHa ce HajuecTo reHeTeKM
YCIOBEHM, HO YECTO Ce 1 MOZ HafBOPELLHN BNMjaHuja 3a BpeMe Ha KpaHModaLujanHmoT pact v paseoj. Cnopes AoGMeHUTe BPeAHOCTY 3a Cekoj napameTap NocebHo,
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OPTOAOHTOT Ke OfNy4M [ani ke MpUCTanu KOH eKCTpaKuvja Ha OfpeneHn 3abw unu, nak, ke MpUCTami KOH eKcriaHavja Ha [eHTanHWTe NakoBy, 3a CeKoj MaLeHT
nHaveuayanHo. Lien Ha TpymoT: OcHoBHa Lien Ha 0Baa CTyavja e Aa Ce CropenaT AeHTanHUTe NakoBi kaj naLyeHTn co manoknyavja Il knaca 1-Bo oaaenenve cnopen
Angle, co ieHTanH1Te NaKoBM Kaj naLyeHT co Manoknyauja | knaca cnopes Angle, npeky Mepetse Ha CeaHvIBe NapameTpy: MHTEPKaHWHCKA LUMPUHA Ha MaKcUiapeH 1
MarpvbynapeH AeHTaneH nak, HTepnpeMonapHa 1 MHTEPMONapHa LUMpWUHa Ha MakcunapeH U MaraubynapeH AeHTaneH nak, BUCKHA Ha AeHTanHUTe NaKkoBy, AOIMKVHA
Ha AeHTanHuTe Nakov, AnabounHa Ha HenLie 1 poTalyja Ha npeu Monapy. MeTog v maTepujanu: 3a peanusaluja Ha NOCTaBEHNUTE LK, U3BPLLEHN Ce UCTIUTYBAIbA Kaj
80 ncnutanuum og 12 go 18 roannm, on kou 40 ce co manoknyauja |l knaca 1-Bo oanenetue cnopeg Angle, a fpyrute 40 vcnuTaHWLM ja NpeTcTaByBaaT KOHTPONHaTa
Tpyna Ha ucTa rouluHa Bo3pacr, o Manoknyauja | knaca crnopes Angle, oabpaty criopes MeTopoT Ha criyyaeH u3bop. MHaTomeTpuckaTa aHanuaa belue 13BplUeHa co
/ABOKPaK LLeCTap ¥ opToMeTap co MunumMeTapcka nofenda cnopen Kopkxayc (Korkhaus). Pesyntatu: Ctatuctuikata obpabotka Ha fobuenHnTe pesyntai 3a fageHnTe
napameTpu ykaxysa Ha (hakToT [eka WCTUTaHMLMTE CO Manokmyauja |l knaca, 1-Bo opdenenwe, cnopen Angle, UMaaT nmomanu BPeAHOCTV 3a WHTEpKaHMHaTa, 3a
VHTEPNPEMOnapHaTa 1 3a UHTepMonapHaTa LMpUHa BO OAHOC Ha UCTIUTaHULITE Of KOHTpOMHaTa rpyna. Bo 0AHOC Ha BUCHHATa Ha AEHTaHUTE NakoB U BIUCKHATA Ha
HenueTo, BPEAHOCTUTE Ce 3HAYajHO Moronemm 3a pasnuka of MCNUTaHMLMTE CO Manoknyaunja of 1 knaca cnopes Angle. Halweto uctpaxysare 3abenexa nomanu
napameTpu Ha [eHTanHuTe NakoBy Kaj UCTMTYBaHaTa rpyna, a poTaLpjata Ha MpBuUTE MakCunapHu MOnapy e CO MOBMCOK CTEMeEH BO OFHOC HA WCTUTAHULMTE BO
KOHTpOMHaTa rpyna. HalumTe pesyntaty ce CnuyHm Co pesyntaTute fobueHy oa MHory6pojH aBTOpH Ha TPy/A0BM BO 06n1acTa Ha OPTOAOHLMATa BO U3MUHATHTE [ELIeHIN.
3aknyyok: MauventuTe co manoknysuja Il knaca, 1-80 ofaeneHve cnopes Angle uMaat noTecHy JeHTanHW Nakoey BO TPAHCBEP3anHa paMHIHa, UMaaT Anaboko Hene
11 MPBUTE MaKCUapHI Monapy Ce poTUpaHK, CO LITO 3a3eMaat MnororieM NpocTop BO MaKCUIApHIOT AeHTaneH nak. PaHoTo avjarHocTULypatbe Ha 0Baa Marnokmyauja 1
HEj3VIHO HABPEMEHO TPETUPake Ke JOBEAE A0 NPpaBUAHM opodhaLmjanti (yHKLMK, HO HarnacyBajku ja v ecTeTKaTa, kako MPUOPUTET Ha NaLVEHTUTE U HUBHUTE bapatba.
BoenHo, ke 0BO3MOXW HenpeyeH npaBuneH pacT W pa3Boj Ha opodbauvjanHata pervja. KnyyHu 36opoBu: Manoknysuja, AeHTanHW Nakosy, MakcunapHa LW1puHa,

MaHpGynapHa WvpyHa.

Introduction

Orthodontics, as a branch of dentistry, primarily aims to
achieve proper alignment of the teeth within the dental
arches, thereby improving the function of the entire orofa-
cial system. In addition, through orthodontic therapy and
correction of orthodontic anomalies, orthodontics plays a
significant role in enhancing facial aesthetics and creating
a smile that meets patients’ aesthetic expectations.

For this purpose, prior to initiating therapy, the ortho-
dontist must assess growth and development individually
for each patient, calculate dental, skeletal, and soft-tissue
parameters, and identify changes resulting from the ortho-
dontic anomaly. These evaluations serve as a guideline for
establishing an accurate diagnosis and implementing
appropriate orthodontic treatment.

Normal occlusion and articulation between the teeth
of both jaws are prerequisites for proper function of the
entire dentoalveolar complex. Any deviation from normal
occlusion affects intercuspation and may manifest not
only in dentoalveolar structures but also in soft tissues.

According to Moyers, human dentition and dental
arch dimensions continuously change until maturity.
During craniofacial growth, changes in facial dimensions
and proportions occur in the vertical and sagittal planes,
while the shape and size of dental arches are significantly
influenced by changes in various cranial components!.

Kanurkova states that postnatal growth of the orofa-
cial complex is a multifunctional and complex phenome-
non strongly influenced by genetic factors. In addition to
genetics, orofacial functions significantly impact facial
morphology. Increasing evidence suggests that impaired
orofacial functions can alter the growth, shape, and width
of dental arches in both jaws?.

Orofacial functions are broadly divided into two
groups: digestive functions, including sucking, mastica-
tion, and swallowing, and non-digestive functions,
including respiration, speech, and facial expression.

Early childhood is a critical period for palatal devel-
opment and represents an ideal time to initiate orthodon-
tic treatment if indicated. If a narrow palate develops dur-
ing this period and remains untreated, it will persist
throughout life. In such cases, the maxillary dental arch is
also narrow, resulting in insufficient space for tooth align-
ment. Consequently, teeth are positioned closer to the
median palatine raphe, leading to posterior crossbite for-
mation?.

Malocclusion represents a morphological and func-
tional alteration of the orofacial region involving teeth in
both jaws. It is both a skeletal and developmental anom-
aly, most commonly genetically determined. Relative to
normal occlusion, it represents a deviation, while com-
pared to ideal occlusion, it constitutes an extreme varia-
tion. Irregularities in tooth position, interarch relation-
ships, and jaw relationships are its most prominent fea-
tures.

In 1899, Angle introduced his classification of maloc-
clusions, which remains widely used today. It represents a
diagnostic systematization of orofacial anomalies and is
the primary classification used in orthodontics®.

Angle Class II Division 1 malocclusion is character-
ized by an anteroposterior discrepancy between maxillary
and mandibular dental arches, with the mandibular teeth
positioned distally relative to the maxillary teeth and labi-
al inclination of the maxillary incisors>.

However, Angle Class II Division 1 malocclusion is
not a simple clinical entity but rather a combination of
multiple morphological forms resulting from genetic
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determinants, muscular activity patterns, and local
dentoalveolar factors*.

This malocclusion occurs in deciduous, mixed, and per-
manent dentitions. Although genetic factors play a crucial
etiological role, impaired orofacial functions and deleteri-
ous habits significantly contribute to increased sagittal
severity.

Transverse dimensions of dental arches in both jaws are
essential for dentoalveolar development. Some authors
report a higher prevalence of malocclusions today com-
pared to earlier periods. Comparisons of ancient skulls with
modern populations indicate that intermaxillary transverse
discrepancies are relatively recent anomalies®.

Changes in dietary habits over recent centuries have been
implicated. Increased consumption of processed foods
reduces physiological loading of masticatory muscles, lead-
ing to insufficient stimulation of craniofacial growth and
resulting in transverse compression of dental arches’.

Transverse growth of the stomatognathic system is
most intense around six years of age, with another growth
phase occurring before and during puberty. This growth is
most pronounced in the auricular, zygomatic, and gonial
regions. Intraorally, transverse growth is most evident in
the canine region?.

In addition to arch width, palatal depth has also changed.
Studies of ancient skulls reveal shorter dental arches and
shallower palates compared to modern standards®.

Orthodontic diagnostics place significant emphasis on
dental arch dimensions. While arch size, shape, and
dimensions are genetically determined, they are also
influenced by environmental factors during craniofacial
growth’. Based on these parameters, orthodontists decide
between tooth extraction and dental arch expansion®.

Key criteria for diagnosing malocclusions include
dental arch width and palatal depth. Numerous studies
demonstrate correlations between arch form, intercanine
and intermolar width, and orthodontic anomalies®!!.

Transverse parameters of maxillary and mandibular
dental arches play a crucial role in smile aesthetics. In
transverse discrepancies, maxillary first molars often
compensate buccally to prevent crossbite, resulting in
palatal cusps positioned below the Wilson curve®.

Material and methods

This study was performed on study casts of80 individ-
uals aged 1216 years. Forty subjects presented with Angle
Class II Division 1 malocclusion, while 40 subjects with
Angle Class I normal occlusion formed the control group,
selected randomly.

Gnathometric analyses were performed on plaster mod-
els using the methods of Schwartz*, Korkhaus*, Howe',
Lamons and Holmes", and Pont'. Models were obtained

from anatomical impressions of both jaws using elastic
impression material (Alligat, Heraeus Kulzer) and articu-
lated with an individual wax bite.

Measurements were conducted using orthodontic
instruments including a three-dimensional Korkhaus com-
pass, digital caliper, two-point compass with millimeter
scale, agglomerate, and orthocross ruler.

The following parameters were measured:

1. Maxillary and mandibular intercanine width —
distance between canine cusp tips (Pont method'*).

2. Interpremolar width (anterior width) of the
maxillary dental arch — represents the distance
between the distal points of the deepest part of the
central fissures of the first maxillary molars. It is
measured according to the Schwartz method".

3. Interpremolar (anterior width) of the mandibu-
lar dental arch — represents the distance between
the points located at the apex of the angle between
the mesial and distal sides of the second premolar.
It is measured according to the Schwartz method™.

4. Maxillary intermolar width — distance between
deepest points of the central fissures of first molars
(Schwartz method14).

5. Mandibular intermolar width — distance between
buccal cusp tips of first mandibular molars
(Schwartz method14).

6. Dental arch height — the distance from the most
labially placed central incisor to the line joining the
anterior widths of the dental arches is measured. It
is measured in the upper and lower jaw. It is meas-
ured according to the Schwartz method*.

7. Palatal depth — measured with a three-dimension-
al Korkhaus compass (Korkhaus method14).

Figure 1. lllustration of measurement points for anterior
and posterior width, and height of dental arch according
to Schwatz.
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Figure 2. lllustration of measuring palatal depth with
a three-dimensional compass according to Korkhaus.

Figure 3. lllustration of a method for measuring the
perimeter of a dental arch with a flexible wire.

8. Dental arch perimeter-according to the Howe met-
hod, it represents the sum of the mesiodistal diame-
ters of the maxillary and mandibular teeth, including
the incisors, canines, premolars, and first molar'.

Figure 4. lllustration of the method of measuring
the rotation of the maxillary first molars according to the
Lamos FF method and Holmes CW.

9. Reotation of maxillary first molars-angle formed
between the median palatine raphe and a line con-
necting mesial cusps (Lamons and Holmes
method'®).

The study included anamnesis, clinical examination,
impression taking, model casting, and parameter analysis.
Written informed consent was obtained from patients and
parents.

Results

The study was conducted on study models of 80 sub-
jects, i.e., children aged 12 to 16 years, with permanent
dentition, of which 40 had Class II Division 1 malocclusion
according to Angle and the remaining 40 had Class I mal-
occlusion according to Angle representing the control
group,The following parameters were analyzed: interca-

Table 1. The difference between the study group and the control group for intercanine maxillary and mandibular
width and intermolar maxillary and mandibular width.

Rank Sum | Rank Sum 7 P
Parameter cla;sng{l by b;lis% :e U adjusted |  level N N
Maxillary infercanine | 41675 | 20725 | 3475 | -4.4 0 40 40
Mandibular ihtercanine | 4575 | 16125 | 7925 | 007 | 094 40 40
Maxillary interpremolar |~ g47 2293 127 -6.52 0 40 40
Mandibular interpremolar| 1445 1795 625 | -1.71 | 0.09 40 40
Maxillary intermolar | 9335 | 23065 | 1135 | 6.65 0 40 40
Mandibular intermolar | 19875 | 12525 | 4325 | 357 0 40 40

42
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Intercanine Intercanine Interpremolar
width in width in width in
maxillary mandibular maxilary dental

dental arch dental arch arch
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Interpremolar Intermolar Intermolar
width in width in width in
mandibular maxilary dental mandibular
dental arch arch dental arch

EControl group

Chart 1. Graphical representation of the difference between the mean values for intercanine, interpremolar and
intermolar width in the maxillary and mandibular dental arches in test and control group.

nine width, interpremolar width, intermolar width, palatal
depth, arch height, arch perimeter, and rotation of the first
maxillary molars.

Statistical analysis of the measurements obtained from
the study models of both the experimental and control
groups highlights the characteristic features of Angle Class
II Division 1 malocclusion. The present studyidentified the
morphological characteristics of the dental arches associat-

ed with this malocclusion, including the dimensions, shape,
and size of the maxillary and mandibular dental arches.

Differences between the experimental and control
groups in maxillary and mandibular intercanine width, as
well as maxillary and mandibular interpremolar and inter-
molar width, are presented in Table 1.

Statistical analysis showed the following results: the
height of the maxillary dental arch in the study group for

Table 2. The difference between the values for the test group and the control group of subjects for height of dental arches

Parameter cllae:lsnsklﬁu 't?y Racl:?:s?:m u Z P N N
Angle by Angle adjusted level

Height of maxillary | 15645 | 13755 | 556 239 | 002 | 40 40

Height of mandibular | 4557 1703 717 -0.81 0.42 40 40

20

15

10

Height of maxillary dental arch

m Test group

Height of mandibular dental arch

m Control group

Chart 2. Graphical representation of the difference between the mean values for the height of dental arches in test

and control group.
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Table 3. The difference between the values for the test group and the control group of subjects for palate depth.

Rank Sum | Rank Sum z P
Parameter class I/1 by class | u . N N
Angle by Angle adjusted level
Palatal depth 1304 1936 484 -3.1 0.002 40 40
15 7=2.39 and p<0.05(p=0.02) is significantly higher than the

height of the maxillary dental arch in the control group.

While the height of the mandibular dental arch in the
control group for Z=- 0.81 and p>0.05(p=0.42) is insignif-
icantly higher than the height of the mandibular dental arch
in the study group.Differences between the experimental
and control groups in the height of the dental arches are

1.4 presented in Table 2.

Palatal depth was analyzed in individuals with Angle
Class II Division 1 malocclusion and in individuals with
Angle Class I malocclusion. Based on the obtained results,

12.5

12

11.5

11

0.5

palatal depth the difference in palatal depth between the experimental

ETest group mControl group and control groups is presented in Table 3.
Chart 3. Graphical representation of the difference The results of the present study indicate that palatal
between the mean values for the palatal depth in test depth in the experimental group was significantly smaller
and control group. compared to that in the control group (Z=-3.10; p <0.01).

Table 4. The difference between the values for the test group and the control group of subjects for height of dental arches

Rank Sum | Rank Sum 7 p
Parameter class IlI1 by| class | U . N N
Angle y by Angle adjusted level
Perimeter of maxillary
dental arch 1722.5 1517.5 697.5 1 0.32 40 40
Perimeter of mandibular
dental arch 1262.5 1977.5 4425 -3.49 0 40 40

SB.BE

94.58

a0

asa

ae

a4
Perimeter of maxilary dental arch Perimeter of mandibular dental arch

mTest group Control group

Chart 4. Graphical representation of the difference between subjects from the study group and the control group for
the perimeter of the maxillary and mandibular dental arch in the study and control groups of subjects.
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Table 5. The difference between the rotation values of left and right maxillary molars in the study and control groups of

Rank Sum | Rank Sum z P
Parameter class /1 b class | u . N N
Angle y by Angle adjusted level
Rotation of left maxilary | 13615 | 18785 | 5415 | -251 0.01 40 40
Rotation of right
ey o ot 14775 | 17625 | 6575 | -1.38 0.17 40 40

14z

140

139._78

Rotation of right first maxillary molar

mTest group

G EE

Rotation of left first maxillary molar

Control group

Chart 5. Graphical representation of the difference between the mean values for rotation of the first maxillary

molars in the study and control groups of subjects.

According to our research, the maxillary dental arch
perimeter in the study group for Z=1.00 and
p>0.05(p=0.32) is insignificantly lower than the perimeter
of the maxillary dental arch perimeter in the control group.

While, the perimeter of the mandibular dental arch in
the control group for Z = - 3.49 and p<0.001(p=0.000) is
significantly higher than the mandibular dental arch
perimeter in the study group.

Differences between the experimental and control
groups in the rotation of left and right maxillary molars are
presented in Table 5.

According to the statistical analysis, rotation of the left
maxillary molars in the experimental group was signifi-
cantly greater than that observed in the control group (Z =
—2.51; p <0.05).

With regard to the rotation of the right maxillary
molars, the experimental group showed slightly greater
rotation compared to the control group; however, this dif-
ference was not statistically significant (Z = —1.38; p >
0.05).

Discussion

The most important goal of orthodontic treatment is to
establish and maintain normal occlusion. Therefore, it is

necessary to have a greater understanding of changes
ocurring in the dental arches and in the entire orofacial
region, particulary in patients during growth and develop-
ment. Regarding early orthodontic treatment, knowledge
of the dental arch parameters and their deviations from
normal in the sagittal, vertical, and transverse planes is
crucial for orthodontists and their treatment planning.
Due to the high prevalence of dental arches crowding,
knowledge of the morphological characteristics of this
malocclusion is key for treatment planning. Motivated by
this, in addition to anamnesis and clinical examination,
we performed an analysis of gypsum models of patients
with Class II Division 1 malocclusion according to Angle
and compared them with a control group consisting of
subjects with Angle Class I malocclusion.

To determine the morphological features of the dento-
facial system in individuals with Class II Division 1 mal-
occlusion according to Angle, we analyzed gypsum mod-
els. The aim of our study was to determine the size, shape,
and dimensions of the dental arches, transverse relation-
ships, and displacement of the teeth and bony structures
in the orofacial region using gnatometric analysis, which
reflects the degree of malocclusion.

Starting from the hypothesis question of whether
Class II Division 1 malocclusion according to Angle
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affects the shape and size of the maxillary and mandibu-
lar dental arches, and considering the numerous studies
addressing this issue in the scientific literature, we exam-
ined the dimensions, shape, and size of the dental arches
in patients with this malocclusion.

Analysis and statistical processing of the obtained
results indicate differences in the dimensions, shape, and
size of the dental arches between the examined and con-
trol groups.

The subject of our study was intercanine width in the
maxillary and mandibular dental arches. The mean value
for intercanine width of the maxillary dental arch in the
study group was 31.93 mm, while 33.93 mm in the con-
trol group. Thus, it was shown that the maxillary interca-
nine width in the control group is significantly greater
compared to the maxillary intercanine width in the study
group. This difference in intercanine width values showed
high statistical significance with a coefficient of p<0.001
(p=0.000).

On the other hand, the mandibular intercanine width
in the study group was 26.53 mm, which is insignificant-
ly smaller compared to the mandibular intercanine width
in the control group, which was 26.55 mm. This indicates
that there is no significant difference in the values for this
parameter, with a coefficient of p>0.05 (p=0.94).

These findings are consistent with the results of Rajiv
Yadav15, who found that intercanine width in the maxil-
lary dental arches has higher values in patients with Class
II Division 1 malocclusion according to Angle, compared
to patients with Angle Class I malocclusion. In contrast,
intercanine width in the mandibular dental arches does
not show a significant difference between subjects of the
two groups.

Intermolar width of the dental arch is a parameter that
plays an important role in the transverse dimensions of the
dental arches and in occlusion in each individual. During
crossbite therapy, the most important parameter for correc-
tion is intermolar width, i.e., it is most important to achieve
expansion of the dental arch in the transverse plane.
However, increasing intermolar width can also be for aes-
thetic reasons, i.e., filling the buccal corridors to achieve a
“broad smile,” which is of great importance to patients. The
results of our study on the intermolar width of the maxil-
lary dental arch show that its value is significantly greater
in the control group, where the mean value for this param-
eter is 46.58 mm, compared to the study group, where the
mean value is 41.98 mm. This indicates high statistical sig-
nificance with a coefficient of p<0.001 (p=0.000).

In the analysis of intermolar width in the mandibular
dental arch, we concluded that there is a significant dif-
ference in the values for this parameter between subjects
from the control and study groups, with a coefficient of
p<0.001 (p=0.000). The mean value for intermolar width

in subjects with Class II Division 1 malocclusion accord-
ing to Angle is 42.45 mm, while in subjects with Class I
malocclusion according to Angle it is 40.85 mm.

Intermolar width was also examined in the study by
Mustafa Raja Abalgadir'®. He reports that individuals with
Class II Division 1 malocclusion according to Angle have
narrower maxillary intercanine and intermolar widths. He
emphasizes the necessity of therapy to expand the maxil-
lary dental arches in the transverse plane in the treatment
of patients with Class II malocclusion according to Angle.

To better and fully explain the morphological charac-
teristics of Class II Division 1 malocclusion according to
Angle, we also analyzed palatal depth. Numerous
authors"”'" indicate that a compressed maxillary dental
arch together with a “gothic” palate is characteristic of
individuals with Class II Division 1 malocclusion accord-
ing to Angle. However, Aznar T." states that a high V-
shaped palate is a genetic characteristic. In the examina-
tion of monozygotic twins, it was found that they have the
same palatal height. This suggests that palatal height is
under genetic control. The morphology of the palate plays
an important role in defining the facial pattern of an indi-
vidual. A symmetrical face is characterized by proper
occlusion and good relationships between the bony ele-
ments of the entire stomatognathic system. Therefore,
analysis of dental arch dimensions is fundamental in
orthodontic treatment planning.

In the analysis of the palatal depth parameter, it was
shown that this value is significantly greater in the study
group, where the mean value is 12.70 mm, compared to
the control group, where the mean value is 12.70 mm.
This statistical difference showed high significance, with
a coefficient of p<0.01 (p=0.02).

In our study, we analyzed the degree of rotation of the
maxillary first molars according to Lamons and Holmes".
From the results obtained regarding maxillary molar rota-
tion, it was shown that there is rotation with a higher
degree on the left and right sides in patients from the con-
trol group compared to the study group. The mean value
for the rotation of the first maxillary molar on the left side
in subjects with Class II Division 1 malocclusion accord-
ing to Angle is 139.79°, while in subjects with Class I
malocclusion according to Angle it is 143.10°. This sta-
tistical difference showed high significance with a coeffi-
cient of p<0.05 (p=0.01). The mean value for the same
parameter on the right side in the study group is 139.95°,
and in the control group it is 141.90°. Here, the statistical
difference indicates no significant difference, with a coef-
ficient of p>0.05 (p=0.17). Our results are similar to those
of Cristiane de Oliveira Vigandand Betania Pessoa
Lima". Cristiane de Oliveira Vigan6®, with her col-
leagues, analyzed the position of the maxillary first
molars and their degree of rotation.
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The U-test showed a significant difference in molar
rotation between the two groups of subjects, with a
greater degree of rotation present in the study group com-
pared to the control group.

The results we obtained from the presented examina-
tions emphasize the need for early diagnosis of Class 11
Division 1 malocclusion according to Angle. In addition
to early diagnosis, there is a need to simplify the approach
in studying this malocclusion. For this purpose, multiple
diagnostic methods are applied. In addition to anamnesis
and clinical examination, gnatometric analysis and
cephalometric analysis are necessary. Only in this way, as
orthodontists, can we establish a good treatment plan and
use adequate orthodontic therapeutic means for this mal-
occlusion.

Conclusion

The position of the teeth within the dental arches,
their mutual relationships, as well as the interrelation-
ship of the jaws and their position relative to the remain-
ing cranial and facial bones, play a crucial role in the
overall configuration and appearance of the individual.
Therefore, analysis of the facial structures and dental
arches in both jaws is essential for establishing an accu-
rate orthodontic diagnosis.

Based on the obtained results from studying the
dimension, shape, and size of the maxillary and
mandibular dental arches in Class II Division 1 maloc-
clusion according to Angle, using analysis of gypsum
study models and their statistical processing, the follow-
ing results were obtained:

1. Class II Division 1 malocclusion most often has a
hereditary etiology. Following heredity are bad
habits, oral respiration, and adenoid problems.

2. The obtained values for intercanine width in the
maxillary dental arch and their statistical process-
ing using the Mann-Whitney U-test indicate that
patients with Class II Division 1 malocclusion
according to Angle have smaller values for this
parameter, with a mean value of 31 mm, while in
the control group the mean value is 34 mm.

3. There is no significant difference between the
study and control groups regarding intercanine
width in the mandibular dental arch and their
mean values.

4. There is a significant difference in the values for
the interpremolar width in the maxillary dental
arch in both groups of subjects (32 mm mean
value in subjects with malocclusion II class 1
grade according to Angle and 36 mm mean value
in subjects with malocclusion I class), and the
difference for the same parameter in the

mandibular dental arch is not significant (31 mm
mean value in the studied group and 32 mm mean
value in the control group).

5. There is a significant difference in the values for
intermolar width between the study and control
groups, in both dental arches. There is a signifi-
cant difference in palatal depth values between
the study and control groups. Subjects in the
study group have much higher values for this
parameter.

6. The height of the maxillary dental arch in the
study group is significantly higher than in the
control group. In the mandibular dental arch, the
difference is not significant.

7. The length of the mandibular dental arch is sig-
nificantly higher in the control group than in the
study group. In the maxillary dental arch, the dif-
ference is not significant.

8. Rotation of the maxillary molars in the study
group has a significantly higher degree compared
to the maxillary molars in the control group.

9. From all this, we can conclude that Class II
Division 1 malocclusion according to Angle has
characteristic deviations from normal values of
the parameters in the dental arches.

Considering these changes, we want to emphasize
that our study and the results we obtained will contribute
to the early diagnosis of this malocclusion, timely and
appropriate treatment, aiming to establish proper func-
tions in the orofacial system, such as breathing, chewing,
swallowing, and phonation, while also emphasizing aes-
thetics. The choice of orthodontic therapy will depend
on the degree of malocclusion, the age of the patient, and
the etiological factor. Early diagnosis and timely treat-
ment of the malocclusion will enable the achievement of
functional and aesthetic optimum, which will preserve
the characteristics of the individual and allow uninter-
rupted proper growth and development of the orofacial
region.
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