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Summary

Introduction. Class Il malocclusions are characterized by a more
prominent lower jaw compared to the upper jaw and a Class 111
skeletal and dentoalveolar relationship according to Angle. In the
scientific literature, there is a small amount of data on the morpho-
logical characteristics of malocclusion in different populations, so
there is a justified need to examine the morphological characteristics
of Class III malocclusion in the population of Vojvodina. The aim
of this study was to determine the morphological characteristics of
Class III malocclusions, to compare them with the average values
found in the scientific literature, and to determine the correlation
between the examined parameters of the upper and lower jaw. Ma-
terial and Methods. This retrospective study included subjects with
Class I1I dentoalveolar malocclusion treated at the Dentistry Clinic
of Vojvodina in Novi Sad. The method of random selection was used
to select 50 study models. The data were statistically processed with
asignificance level of p < 0.05. Results. The obtained results indicate
that the sum of crown width of the mandibular incisors, the length
of the mandibular dental arch, and the mandibular apical base in
subjects with Class I1I malocclusion are higher than the average
values in the general population. The values of the posterior width
of the maxillary dental arch in the examined group are lower com-
pared to the average values in the general population. Conclusion.
Subjects with Class III malocclusion present with a greater man-
dibular dental arch in regard to the maxillary dental arch.
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Introduction

The main characteristic of true prognathism is man-
dibular protrusion compared to the maxilla in the sag-
ittal and transverse planes. Skeletal and dentoalveolar
relationships are Class 111 according to Angle, which
is most often the consequence of prognathism of the
mandible, combined with changes in the teeth, alveolar
processes, jaws and the cranial base [1].

SaZetak

Uvod. Malokluzije I11 klase karakteriSe razvijenija donja vilica
u odnosu na gornju i skeletni i dentoalveolarni odnos I1I klase
po Englu. U nau¢noj literaturi postoji mali broj podataka o
morfoloskim karakteristikama malokluzija u razli¢itim popu-
lacijama, pa zato postoji opravdana potreba za ispitivanjem
morfoloskih karakteristika kod malokluzije III klase u
vojvodanskoj populaciji. Cilj rada bio je da se utvrde morfoloske
karakteristrike malokluzija III klase; da se one uporede sa
prose¢nim vrednostima u populaciji koje su dobijene iz nau¢ne
literature i da se utvrdi korelacija izmedu ispitivanih parametara
u gornjoj i donjoj vilici. Materijal i metode. Istrazivanje je
sprovedeno kao retrospektivna studija na studijskim modelima
ispitanika koji imaju dentoalveolarnu malokluziju III klase, a koji
su leCeni na Klinici za stomatologiju Vojvodine u Novom Sadu.
Metodom slucajnog izbora odabrano je 50 studijskih modela.
Podaci su statisticki obradeni sa nivoom znacajnosti p < 0,05.
Rezultati. Dobijeni rezultati ukazuju na to da je suma Sirine
krunica donjih inciziva, duzina mandibularnog zubnog luka i
mandibularne apikalne baze kod ispitanika sa malokluzijom I1I
klase veca od prose¢nih vrednosti u populaciji. Vrednosti zadnje
Sirine gornjeg zubnog luka u ispitivanoj grupi su manje u odno-
su na prose¢ne vrednosti u populaciji. Zakljuéak. Ispitanici sa
malokluzijom III klase imaju vecu razvijenost donjeg, a manju
razvijenost gornjeg zubnog luka.

Kljuéne reci: malokluzija; progenija; malokluzija I1I klase po
Englu; cefalometrija; incizor; zubni luk

In addition to true prognathism, there is also pseu-
do-prognathism, where the maxilla is underdeveloped
compared to average values, as well as forced progna-
thism, which is functional in nature and occurs due to
premature contact between anterior teeth [1]. Man-
dibular prognathism may seriously compromise some
of the basic functions: breathing, chewing, swallowing
and speaking. Considering that it is one of the most
severe facial disharmonies, Class III malocclusion is
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often accompanied by psychological and social prob-
lems [1].

According to Angle’s classification, when the skel-
etal and occlusal relationships are Class III, the man-
dible and the mandibular dental arch are located me-
sially in relation to Class I, and the mesiobuccal cusp
of the upper first molar is in occlusion with the mesial
part of the lower second molar, and the tip of the cusp
of the upper canine with both lower premolars. Invert-
ed incisor overlap is usually present as well (in physi-
ological rest position, the lower incisors are positioned
in front of the upper ones) [2].

In orthodontic diagnostics, gnathometric analysis
is a valuable tool, based on which one can obtain data
on the position of the teeth, the shape and develop-
ment of the dental arches and jaws, and occlusal rela-
tionships [1, 3].

The research was aimed to determine the morpho-
logical characteristics of persons with Class I1I maloc-
clusion and dentoalveolar relations according to Angle,
to compare the measured and average values, as well
as to determine the correlation between the same pa-
rameters in the upper and lower jaw.

Material and Methods

The study was conducted at the Dental Clinic of
Vojvodina, Department of Jaw Orthopedics, during
November and December 2022. This retrospective
study included 50 study models obtained from patients
of both sexes, aged 8 - 14, who were treated at the
Dental Clinic of Vojvodina, chosen by using the meth-
od of random selection. The inclusion criteria were
existence of a full dental arch and Class III dentoal-
veolar relationships according to Angle.

Gnathometric analysis included the following pa-
rameters in both jaws:

1. Sum of incisors - total incisor width measured in
the mesiodistal direction;

2. Anterior width of the dental arch - interpremolar
distance;

3. Dental arch height - distance from the labial sur-
face of the incisors to the anterior width of the arch;

4. Posterior width of the dental arch - intermolar
distance;

5. Dental arch length - distance from the right first
permanent molar to the left one measured along the
occlusal surfaces;

6. Length of the apical base - distance from the right
first permanent molar to the left one measured along
the fornix.

We measured the maxillomandibular relationship,
as well as the relationships of the length of the maxil-
lary and mandibular dental arches, based on the length
of the apical base and the length of the dental arch.

Gnathometric analysis was performed on plaster
cast models. To measure the anterior and posterior
width, and the height of the arch, Korkhaus three-di-
mensional calliper was used. To determine the sum of
incisors, an ortho-compass with straight arms and a
millimetre scale was used. A self-adhesive tape and a
ruler were used to measure the length of the apical base,
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while a copper wire was used to measure the length of
the dental arch. Average values were taken from the
tables for dental arch analysis according to Schwarz
and the table of ideal ratios of the coronary and api-
cal bases lengths according to Rees [3].

The evaluation of the results was carried out by
comparing the measured values with the corresponding
average values from the tables according to Schwartz
and Rees.

The statistical analysis of the results included de-
termination of the mean value, standard deviation,
minimum, maximum value, Pearson correlation test
and t-test with a significance level of p < 0.05. The
results are presented tabularly.

Results

The research results show that in Class I1I maloc-
clusions, there is a greater development of the lower
and lesser development of the upper dental arch.

Table 1 shows descriptive statistics for all the pa-
rameters measured: their mean values, standard devia-
tion, as well as minimum and maximum measured
values.

The mean value of the measured sum of maxillary
incisors is 31.85 mm, which is a slightly higher than the
average of 31.50 mm; however, the difference is not
statistically significant. The mean value of the meas-
ured sum of mandibular incisors is 22.97 mm, which
is statistically significantly higher than the average
value from the tables of mean values (21.75), p < 0.05.

The mean height of the maxillary arch is slightly
higher than the average value in the population (19.15
mm). It is 20.15 mm, but the difference is not statisti-
cally significant, p = 0.202.

The mean value of the height of the mandibular arch
is 17.63 mm, which is in the range of the average values
in the population (17.50 mm), p = 0.728.

The mean anterior maxillary arch width is 37.29
mm, while the mean anterior mandibular arch width is
37.38 mm. In the upper and lower jaw, the anterior width
of the dental arch is smaller than the average values in
the population, for the same sum of incisors, p < 0.05.

The posterior width of the dental arch is smaller
in both the upper and lower jaw compared to the aver-
age posterior width of the arch (49 mm) for the same
number of incisors. The mean posterior width of the
upper dental arch is 46.45 mm, while the mean inter-
molar distance of the lower dental arch is 48.79 mm.
The difference is statistically significant for the upper
(p <0.05), but not for the lower dental arch. The com-
parison between the obtained results and the average
values in the population is shown in Table 2.

The relationship between the measured dimensions
of the maxillary apical base and the maxillary dental
arch is statistically lower than the values according to
Rees and it is 1.1 mm (p < 0.05).

The relationship between the mandibular apical
base and the mandibular dental arch is 7.25 mm, which
is statistically significantly higher than the ideal values
according to Rees (p <0.05).
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The measured relationship between the maxil- is not statistically significantly different from the
lary and mandibular apical base is 3.52 mm, which recommended Rees values (p = 0.09).

Table 1. Descriptive statistics of measured parameters in millimeters
Tabela 1. Deskriptivna statistika izmereneih parametara u milimetrima

Mean Standard ~ Minimum meas- Maximum
value deviation ured value measured value
Srednja  Standardna Minimalna izmere-  Maksimalna
vrednost  devijacija na vrednost izmerena vrednost
Sum of maxillary incisors/Suma gornjih inciziva 31.85 241 29.00 36.00
Sum of mandibular incisors/Suma donjih inciziva 2297 1.63 19.00 27.00
Maxillary arch height/Visina gornjeg luka 20.15 2.80 15.50 27.00
Mandibular arch height/Visina donjeg luka 17.63 224 14.00 24.00
Maxillary anterior teeth width/Prednja Sirina gornje vilice 3729 3.65 30.50 45.50
Mandibular anterior teeth width/Prednja Sirina donje vilice 37.38 244 32.00 42.00
Maxillary posterior teeth width/Zadnja sirina gornje vilice 4645 325 36.50 52.00
Mandibular posterior width/Zadnja Sirina donje vilice 48.83 2.80 46.00 56.00
Maxillary apical base length to dental arch ratio
Odnos duzine apikalne baze i zubnog luka u gornjoj vilici 110 460 7100 800
Mandibular apical base length to dental arch ratio
Odnos duzine apikalne baze i zubnog luka u donjoj vilici 125 2.33 -1.00 1100
Correlation between maxillary and mandibular apical base
lengths/Odnos duzine apikalnih baza gornje i donje vilice 352 >28 =900 #1600
Correlation between maxillary and mandibular dental arch 4951 75 500 430,00

lengths/Odnos duzine zubnih lukova gornje i donje vilice

Table 2. Correlation between the measured and average maxillary and mandibular parameters in millimeters
Tabela 2. Odnos izmerenih i prosecnih, tabelarnih vrednosti parametara u gornjoj i donjoj vilici u milimetrima

Measured value Average value Statistical significance

Izmerena vrednost Prosecna vrednost — Statisticka znacajnost
Maxillary sum of incisors/Suma inciziva gornje vilice 31.85 31.50 p=0.58
Mandibular sum of incisors/Suma inciziva donje vilice 22.97 21.75 p<0.05
Maxillary arch height/Visina luka gornje vilice 20.15 19.50 p=0.20
Mandibular arch height/Visina luka donje vilice 17.63 17.50 p=0.72
Maxillary anterior width/Prednja Sirina gornje vilice 37.29 39.00 p<0.05
Mandibular anterior width/Prednja Sirina donje vilice 37.38 39.00 p<0.05
Maxillary posterior width/Zadnja Sirina gornje vilice 46.45 49.00 p<0.05
Mandibular posterior width/Zadnja Sirina donje vilice 48.79 49.00 p=0.72

Table 3. Measured values of the apical base and dental arch parameters in regard to the recommended values according
to Rees in millimeters

Tabela 3. Prikaz izmerenih vrednosti apikalnih baza i dentalnih lukova u odnosu na preporucene vrednosti po Risu u
milimetrima

Measurement Measured Ideal values acc.  Statistical

Merenje values to Rees significance
Izmerena Idealne vrednosti  Statisticka
vrednost po Risu znacajnost

Correlation between the maxillary apical base length and dental arch length

Odnos duzine maksilarne apikalne baze i zubnog luka 110 1510 +5.0 p=0.05

Correlation between the mandibular apical base length and dental arch

length/Odnos duzine mandibularne apikalne baze i zubnog luka 725 1510470 p <005

Correlation between the maxillary and mandibular apical base length _

Odnos duzine maksilarne i mandibularne apikalne baze 3.52 +3.0t09,5 p=009

Correlation between the maxillary and mandibular dental arch length +9.51 +5.0 to +10.0 p=0.175

Odnos duzine maksilarnog i mandibularnog zubnog luka
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The relationship between the maxillary and man-
dibular teeth is within the recommended values, given
the fact that it is 9.51 mm (Table 3).

The examination of the relations and interdepend-
ence of the corresponding parameters in the upper and
lower jaw, no statistically significant correlation was
found.

The correlation between the sum of maxillary and
mandibular incisors is positive, but not statistically sig-
nificantly high, r =+ 0.49.

The correlation between the height of the maxillary
arch and the height of the mandibular arch is positive,
but not statistically significantly high, r =+ 0.36.

The correlation between the height of the maxil-
lary and mandibular arches is positive, but very low
r=+0.20.

The correlation between the posterior width of the
maxillary and mandibular arches is positive, but has no
statistical significance, r =+ 0.32.

The correlation between the length of the apical
bases of the maxilla and mandible is positive, but not
statistically significantly high, r =+ 0.38.

The correlation between the length of the dental
arches of the maxillary and mandibular is positive, but
very low, r =+ 0.048.

Discussion

Gnathometric analysis of the study models, wheth-
er they are cast or digital, is an indispensable diag-
nostic method by which, without exposing the patient
to X-ray radiation, data are obtained to establish the
diagnosis and determine the treatment plan. As a re-
search method, it is present in contemporary research
on the morphological characteristics of malocclusions
in different populations [2, 4-8].

The etiology of Class Il malocclusions is a current
and insufficiently researched issue [9]. The major cause
of malocclusion is the disproportion between the size
of the jaws and the teeth on the one hand, and the dis-
proportion between the size of the upper and lower jaw
on the other [1]. As a consequence of the disproportion
between the jaws, in the case of prognathism of the
lower jaw, a bilateral crossbite or an open bite may oc-
cur. In the lower dental arch, a coronal crowding in the
front may appear due to retroclined incisors, with or
without compensatory proclination of the upper inci-
sors [10—12]. These factors are determined by the ratio
of the apical base length to the coronally measured
length of the dental arch, as well as the mesio-distal
dimension of the tooth, i.e., the overall width of the
incisors.

The results of this research confirm the previously
described characteristics typical of Class II1. The sum
of mandibular incisors in the examined sample is sig-
nificantly higher, while the sum of maxillary incisors
is within the average values. A study conducted in Iraq
also indicates that there is a relationship between the
development of the dental arch and the size of the teeth
and that the sum of mandibular incisors in Class I1I
subjects is greater than the same parameter in Class
I occlusion subjects [11].
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The mean maxillary sum of incisors is 31.85 mm,
while the mean mandibular sum is 22.97 mm. Mean
values were also measured in studies in Nis. The re-
sult of the mean mandibular sum of incisors in the Ni§
research was 23.1 mm, while the Novi Sad research
obtained slightly higher values of 24.7 mm and 24.9
mm [13—16]. The presented findings also correspond
to the anthropological measurements conducted in
Republika Srpska, where the measured mandibular
sum of incisors was 22.88 mm [17]. The mean values
of the maxillary sum of incisors in the same studies
ranged from 30.17 mm to 32.12 mm [14, 15].

Numerous studies have come to the conclusion
that prognathism inhibits the development of the up-
per jaw and the upper dental arch to a greater or
lesser extent [11]. The values of our research, such as
the lower value of the upper dental arch posterior
width, as well as the lower value of the maxillary
apical base to the dental arch ratio, point to a lower
development of the upper jaw.

Studies in Ni§, Korea and Turkey indicate that peo-
ple with Class III malocclusion have a significantly
smaller maxillary dental arch size [18-21]. Measure-
ments of the anterior and posterior width of the dental
arches in numerous studies in America, Turkey and
Croatia also show significantly greater development
of the lower dental arches [21-24].

A statistically significantly higher ratio of the man-
dibular apical base and arch length is also one of the
characteristics of Class III malocclusion, which was
confirmed by our research. It is believed that due to
the lingual inclination of the lower teeth, the outer
surface of the mandibular base forms a larger arch
and this determines the longer length of the apical
base compared to the length of the dental arch [25].

Moreover, the ratio of the maxillary and mandib-
ular apical base is very low, as it is at the lower thresh-
old of the Rees interval and very close to statistical
significance (p = 0.09), which also indicates a greater
development of the lower jaw and dental arch.

Similar studies by other authors mostly confirm
our results. Greater dimensions of the dental arch
in individuals with Class I1I malocclusion were ob-
tained in Korea and China [19, 20, 26].

It is considered that the dimensions of the dental
arches are largely determined by the size of the teeth,
so it can be concluded that the size of the teeth as well
as the dimensions and shape of the dental arches indi-
cate available space in the jaw, the prognosis of esthet-
ics and results of the therapy, and that they largely
guide the diagnosis and therapy plan in orthodontics.

The limiting factor of this study is the fact that there
were only a few relevant data from the research con-
ducted in the last 5 years that we could compare our
results to.

Conclusion

The research showed that Class 111 malocclusion is
statistically significantly different compared to average
values in accordance with the following characteristics:

— Greater sum of mandibular incisors
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— Smaller anterior width of both dental arches

— Smaller posterior width of the maxilla

— Smaller maxillary length of the apical base to
the dental arch ratio

283

— Greater mandibular length of the apical base
to the dental arch ratio.

No correlation was established between the cor-
responding parameters of the upper and lower jaw.
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