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Abstract

The factors influencing the harmony and disharmony of the face are both inherited regardless of one another, not as a complex that leads to the creation of different
facial configurations. The facial configuration and facial expression depend primarily on the constitutional build of the skeleton, the position of the upper and lower jaw,
the bite type, the facial bones position and alignment, the soft-tissue components covering the facial base, as well as the nose, lip and chin size. The lower face height
influence over the vertical facial proportions is strong. The goal of our research is to evaluate the maxillary and mandibular dentoalveolar basic height and depth in indi-
viduals with vertical irregularities. Realizing the set goal, we have conducted research over 90 individuals form both sexes aged 13-15. The respondents had no previ-
ous orthodontic treatment, had no great craniofacial disorders and had complete dentition. Depending on the vertical incisal rate characteristics - overbite, the respon-
dents were divided in three groups: the first group consisted of respondents with open bite, meaning the overbite was smaller or equal to -1 mm, the second group con-
sisted of respondents with deep bite, meaning the overbite was over +4 mm, and the third control group consisted of respondents with normal overlap, meaning the
overbite was more than +1 mm, but lower or equal to +4 mm. The obtained results show that the maxillary parameters MxAABH and MxPABH, as well as the mandibu-
lar MdAABH and MdPABH are the biggest in respondents with open bite, while the length of MxAD is the greatest in respondents with deep bite. Keywords: overbite,
maxillary and mandibular dentoalveolar height and maxillary alveolar depth.

AncTtpakT

(akTopuTe KoM BrvjaaT BP3 XapMoHujaTa 1 vcxapMoHujaTa Ha NULETO Ce HacrneayBaaT He3aBuCHO eAHN Of APYrA, @ He Kako KOMMIEKC LUTO A0BEaYBa A0 CO3AaBakbe
Ha pa3nnyHm KOHUrypaLmi Ha nuua. KoHdurypaLivjaTa v 13pasoT Ha NULIETO 3aBI1CaT NPBEHCTBEHO Of KOHCTUTYLMOHANHaTa rpaziba Ha HeroByoT CKeneT, oA nonox6ata
Ha ropHaTa 11 JonHaTta BinuLa, 04 BUAOT Ha 3arpusoT, of monoxbara 1 CKIoNoT Ha KOCkUTE Ha MNLETO, OFF MEKOTKVUBHITE KOMMOHEHTY KO ja MOKpMBaaT OCHoBATa Ha
NNLETO KaKo 1 of roflemMrHaTa Ha HocoT, ycHuTe v Opaaata. BnivjaHneTo Ha fonHaTa nuLesa BUCHHa BO (OPMUPa-eTo Ha BEPTUKANHITE NULIEBY NPOMOPLIM € CUMHO.
LlenTa Ha HalweTo ncnuTyBakbe € Aa Ce MPOLieHN MakcunapHata 1 MaHavbynapHaTa feHToanseonapHa 6asanHa BiCHa v AnabourHa Kaj MHANBAYM CO BEPTUKAMHIA
HenpaBunHOCTU. 3a peanuaipatse Ha NocTaBeHaTa Lien ce WU3BpLUeHn uenuTyBaksa kaj 90 HaMBMAYM of obaTa nona Ha Bospact of 13-15 rogwHu. Mcnutanuuymte
MPETXOAHO He Ce OPTOLOHTCKY TpeTUpaHH, 6e3 ronemin kparnodaLmjanH HapyLLyBakba 1 CO MPUCYCTBO Ha KOMMNeTHa AeHTULMja. Bo 3aBUCHOCT 0 KapakTepucTukuTe
Ha BepTukanHata HLM3anHa crananka - overbite ucnuTaHuLwTe Gea noaenexn Bo Tpy rpynu: Npeata rpyna ja opm1paa UCIUTaHuLM CO OTBOPEH 3arpu3 Kaze LUTO over-
bite e noman unn eaHakos Ha -1 mm, BTopata rpyna 6ea ucnuTaHNLy Co Anabok 3arpus kaze overbite e Had + 4mm, 1 TpeTa KOHTPOINHa rpyna co MCNUTaHNLY CO HOpManeH
MPEKMNon Ha MHLM3VBMTE, Kade LTO overbite e moBeke of +1 mm, HO MOManky wnu efHakeo Ha +4 mm. [lobueHuTe pesyntaTv Of MCMUTYBAHETO MoKaxaa fAeka
MakcunapHuTe napametpy MxAABH u MxPABH, kako u mangubynaprute MAAABH 1 MAPABH ce Hajronemm kaj ucnutaHuuyTe co OTBOPEH 3arpw3, f0feKa AomkvHaTa
Ha MxAD e Hajronema kaj ucnutanuuute co anabok 3arpus. Knyuun 36opoBu: overbite, MakcunapHa v MaraubynapHa AeHToanBeonapHa BUCHHA 1 MakcunapHa
aneeonapHa Anabo4mHa.

Introduction The facial configuration and facial expression

depend primarily on the constitutional build of the skele-

During growth and development of the craniofacial  ton, the position of the upper and lower jaw, the bite

system, in the human face formation process, a large  type, the facial bones position and alignment, the soft-

number of physiological variations are possible, caused  tissue components covering the facial base, as well as
by different physiological and especially genetic factors.  the nose, lip and chin size.
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Sassouni” and Schudy® designated two different
types of face forms in literature known as: skeletal open
bites or hyperdivergent and skeletal deep bites or hypo-
divergent face type. Both open and deep bites are verti-
cal irregularities.

Bojadziev*® estimates that the vertical dimension
depends on the alveolar lateral segment development
(their distal parts) and on the maxilla and mandibular
condyle development. That way, one insignificant
growth in the mandibular condyle development and
insufficient development in the alveolar processes of the
mandibular distal parts, over which a mandibular anteri-
or rotation is attached, leads to vertical equilibrium with
geometric sagittal components, even though the vertical
and sagittal growth and development are independent of
one another. Because of these reasons, he estimates that
intermolar height conditions the anteroposterior relation
of the chin to the mandible.

A connection between the structure of the front part
of the maxilla and mandible and the lower part of the
face exists, in the case of the open or deep bite the den-
toalveolar development can be insufficient to compen-
sate the oversized or undersized detachment of the jaw
system. A connection between the structures of the front
part of the maxilla and mandible with the lower face
height can exist.

In open or deep bites, the vertical dentoalveolar
development can be insufficient to compensate for the
great or small distance between the jaws. Patient obser-
vation with long face usually shows tight medium sagit-
tal projection from the maxilla and mandible. This com-
pensation follows the mechanism of elongation of verti-
cal dimensions, reducing the labiolingual dimensions
from the basic and alveolar bone in the front part of both
jaws, this way a normal or deep bite can occur even in
individuals with elongated faces.

According to Fields", the skeletal differences in chil-
dren with long and short faces originate from their
mandibular morphology.

Harzer and Stockli“*® found greater dentoalveolar
height in front parts of both jaws in respondents with
open bites, compared to respondents with normal and
deep bites.

Ellis", Frost', Subtenly*** and Lopez-Gavito'® point
to significant differences between patients with normal
and deep bites, only in dentoalveolar region of the max-
illa.

According to Beckmann?* there is significant propor-
tion between overbite and maxillary values and
mandibular dentoalveolar height, symphysis size and
maxillary and mandibular size.

Also, according to Beckmann®® and Haskel' there is
a connection between the size of the mandibular symph-

ysis, the chin and the vertical dimension and morpho-
logical and dentoalveolar structure of both jaw systems.
Determining this connection can be useful in predicting
the treatment success in overbite problems.

Betzenberger* examined skeletal and dentoalveolar
changes in cases with open and deep bites, concluding
that differences in anterior and posterior vertical facial
height exists and posterior maxillary and mandibular
dentoalveolar height in groups with different vertical
incisal rate exist. The respondents with deep and normal
bite have significantly different process lengths for the
maxillary anterior, alveolar and basic height parameters.

The goal of our research is to evaluate the maxillary
and mandibular dentoalveolar basic height and depth in
individuals with vertical irregularities and normal occlu-
sion.

Material and method

For the realization of the set goal, examinations were
conducted on 90 individuals from both sexes, aged 13-
15, randomly chosen from the Clinic of Orthodontics at
PHO — Dental Clinical Centre “St. Pantelejmon” in
Skopje.

Selecting the respondents taking part in realizing the
set goal was based on the following criteria: individuals
that had not previously undergone orthodontic treatment,
with no great craniofacial disorders and with complete
dentition.

In relation to the characteristics of the vertical incisal
rate, the respondents were divided in three groups and
classified as:

e The first group consisted of respondents with open
bite, where the vertical incisal rate was lower or
equal to -1 mm,

e The second consisted of respondents with deep
bite, where the vertical incisal rate was over +4
mm, and

e The third group consisted of respondents with
normal incisal overlap, where the vertical incisal
rate was more than +1 mm, but lower or equal to
+4 mm. This group was also the control group.

Every group consisted of 30 respondents, 15 female
and 15 male that came in the period from 2009 to 2015.

For the respondents from the research groups stan-
dardized clinical and diagnostic procedures were con-
ducted with x-ray cranial imaging in a standardized way
in Norma lateralis.

The linear parameters we used in the research are:

1. Maxillary anterior alveolar basal height
(MxAABH mm) - the distance from the middle
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point of the alveolar meatus on the maxillary cen-
tral incisor and the cross section point from the
palatal plane and the longitude axis of the maxil-
lary central incisor.

2. Maxillary anterior depth (MxAD mm) - The
distance between points A-A".

3. Maxillary posterior alveolar basal height
(MxPABH mm) - The vertical distance between
the middle point of the alveolar meatus on the
maxillary first permanent molar and the palatal
plane.

4. Mandibular anterior alveolar basal height
(MxAABH mm) - The distance between the mid-
dle point of the alveolar meatus on the mandibu-
lar central incisor and the cross section point
from the palatal plane and the longitude axis of
the mandibular central incisor.

5. Mandibular posterior alveolar basal height
(MxPABH mm) - The vertical distance between
the middle point of the alveolar meatus on the
mandibular first permanent molar and the palatal
plane.

Figure 1. Cephalometric parameters used in this study

The statistical data analysis was conducted in SPSS
for Windows 17.0 program.

e For data testing we used the Shapiro-Wilk's W
test.

e For data depiction descriptive statistics was used.

e For comparison of the analyzed parameters
between the three analyzed groups, we used One
way Anova, and for the inter-group differences
we used the Tukey test.

e For comparison of the analyzed parameters in
relation to gender, the Student "t" test was used.

e The levels of probability for achieving null
hypothesis, concordant with international stan-
dards for bio-medical sciences were 0.05 and
0.01.

Results

Table 1. Maxillary anterior alveolar basal height in
groups with open, deep and normal bite

Maxillary anterior alveolar basal
height MxAABH
Group
meantSD min-max median
Open bite 23.6£3.7 17-34 24
Deep bite 15.6£3.0 10-21 15.5
Normal bite 18.3+2.3 15-21 18
F=34.9 p<0.01
tested post hoc open vs. deep p<0.01
differences open vs. normal p<0.01
deep vs. normal p<0.01

Respondents with open, deep and normal bite have
significantly different average lengths for the parameter
MxAABH (F=34.9, p<0.01). Respondents with open
bite have a significantly greater average depth for the
parameter MXAABH compared to respondents with
deep bite (23.6£3.7 mm vs 15.64+3.0 mm) and with nor-
mal bite (23.6+3.7 mm vs 18.3+2.3 mm). Analysis
results for gender influence on the average depth on
MxAABH show that it significantly depends on gender
in the deep bite group. Male respondents with deep bite
have a significantly shorter average length of MxAABH
compared to female respondents with deep bite
(14.15£2.9 mm vs 17.142.5 mm).
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Table 2. Maxillary anterior depth in groups with open,
deep and normal bite

Respondents with open bite have a significantly
greater average depth for the parameter MxPABH com-

. . pared to respondents with deep bite (19+£3.0 mm vs
Grou Maxillary anterior depth MxAD 13.0£2.5 mm) compared to the control group (19.3£3.0
P i i mm vs 15.3+2.3 mm). In the deep bite group a shorter
mean£SD min-max TR MxPABH average length was measured, compared to
th trol 19.3+3.0 15.3£2.3 .
Open bite 12.241.4 10-15 12 ¢ control group ( o mm Vs mm)
Analysis results for gender influence over the average
. length of MxPABH showed that the MxPABH average
Deep bite 17.1+1.5 14-19.5 17.75 length does not significantly rely on gender in both
respondent groups.
Normal bite 14.05£2.2 11-20 14
Table 4. Mandibular anterior alveolar basal height in
F=40.8 p<0.01 groups with open, deep and normal bite
:je_fsfted posthoc  openvs. deep p<0.01 Mandibular anterior alveolar basal
ifferences open vs. normal p<0.01 Group height MdAABH
deep vs. normal p<0.01 mean+SD min-max median
Open bite 32.35+£3.7 24-40 325
The average length of the maxillary anterior depth .
MxAD in the open, deep and normal bite is 12.2+1.4 Deep bite 22.95¢2.6 19-27 235
mm, 17.1£1.5 mm and 14.05+2.2 mm respectively. ]
Post hoc analysis for testing the intergroup differ- Normal bite 26.8+2.1 22-30 21
ences shows that the respondents with open bite have _
significantly shorter MxAD average length compared to F=53.7 p<0.01
the respondents with deep and normal bites (F=40.8 ; tested post hoc open vs. deep p<0.01
p<0.01). In all three analyzed groups, the gender has no | differences open vs. normal p<0.01
significant influence over the average length of the deep vs. normal p<0.01

MxAD parameter.

Table 3. Maxillary posterior alveolar basal height in
groups with open, deep and normal bite

Maxillary posterior alveolar basal
Group height MxPABH

mean+SD min-max median
Open bite 1943.0 13-24 19
Deep bite 13.0£2.5 8-17.5 13
Normal bite 15.312.3 12-20 15

F=25.9 p<0.01
tested post hoc open vs. deep p<0.01
differences open vs. normal p<0.01

deep vs. normal p<0.01

For the value of F=53.7 and p<0.01, significant dif-
ference is confirmed in the average length of the
MdJAABH parameter between the three analyzed groups.
The significant difference is due to the significantly
shorter average length of this parameter in the deep bite
group, relating to the open bite group (22.95+2.6 mm vs
32.35£3.7 mm) and relating to the control group
(22.95+2.6 mm vs 26.8+2.1 mm), as well as significant-
ly shorter average length of this parameter in the normal
bite group, relating to the open bite group (26.8+2.1 mm
vs 32.3543.7 mm). The MdAABH parameter length sig-
nificantly relies on the gender in the open bite group
(t=2.92 p<0.01), and does not significantly rely on gen-
der in the deep bite group (t=0.502 p>0.05) as well as the
normal bite group (t=1.073 p>0.05).

The average length of the linear dimension MAPABH
in the three analyzed groups (open, deep and normal
bite) is 254+3.3 mm; 22+2.0 mm and 22.35+1.8 mm,
respectively. The MAPABH parameter tested difference
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Table 5. Mandibular posterior alveolar basal height in
groups with open, deep and normal bite

Mandibular posterior alveolar basal
Group height MdPABH

meanzSD min-max median
Open bite 25+3.3 17-31 25
Deep bite 22+2.0 18-27 22
Normal bite | 22.35+1.8 19-26 22

F=8.99 p<0.01
tested post hoc open vs. deep p<0.01
differences open vs. normal p<0.01

deep vs. normal p<0.01

between the three groups is statistically significant
(F=8.99, p<0.01). The intergroup difference with post
hoc analysis shows that this significance is due to sig-
nificantly longer average length of MAPABH in the open
bite group relating to the deep and normal bite groups.
Gender function analysis shows that males and females
have insignificantly different average depth of this param-
eter in the open bite group (t=0.673 p>0.05), and signifi-
cant differences in the deep bite group (t=4.103 p<0.01) as
well as the normal bite group (t=2.702 p<0.05).

Discussion

For the MAAABH parameter, a statistically highly
significant difference between the average values in the
three groups exists (P<0.01). Our results are nearly equal
to Ceylan's results for the open bite group, and for the
deep bite group as well as for the control group in which
they were identical®.

For the MXAD parameter, we confirm a significant
difference between the average values in the three ana-
lyzed groups. The intergroup difference shows that the
respondents with open bite have significantly shorter
average MxAD length. The obtained data does not cor-
respond to Ceylan's results where the average lengths in
the respondent groups are completely identical®.

In the open bite group, a longer average MxPABH
length was measured. Our results for the three groups are
completely concordant with the Beckmann?®, Fields®and
Ceylan® findings, and in relation to gender there is no
statistically significant difference.

For the value of F=53.7 and p<0.01, a significant dif-
ference is confirmed in the average length of the

MdAAABH parameter between the three analyzed groups.
The significant difference is due to the significantly
shorter average of this parameter in the deep bite group
in relation to the open bite group. Our results are con-
cordant with the Beckmann®® and Ceylan® results,
according to which the skeletal differences in children
with long and short face originate from mandibular mor-
phology, meaning the length of the mandible and ramus
in children with long and short face do not differ from
the same values in children with normal face length,
however the gonial angle is significantly greater or
smaller depending on the anomaly.

The intergroup difference for the MdAPABH parame-
ter shows that this significance is due to significantly
longer average length in the open bite group relating to
the deep and normal bite groups.

Conclusion

The height of the MxAABH parameter was highest
in the open bite group, and shortest in the deep bite
group, compared to the control group. In the deep and
normal bite groups the MXAABH length is longer in
female respondents as opposed to male respondents.

MxAD length is longest in the deep bite group, and
shortest in the open bite group compared to the control
group.

MxPABH height is longest in the open bite group,
and shortest in the deep bite group compared to the con-
trol group.

Significant differences in gender function in MxAD
and MxPABH parameters were not noticed.

The height of the MAAABH and MdPABH parame-
ters is highest in respondents with open bite, and short-
est in respondents with deep bite. In male respondents,
from the open bite groups the height of the MdAAABH
parameter is higher than in female respondents, howev-
er the values for MdAPABH in male respondents from the
deep and normal bite groups are greater than those for
female respondents.

Radiological and craniofacial results contribute to
better understanding of the vertical abnormalities and
can assist in determining a correct and precise diagnosis
and adequate planning of the orthodontic treatment.
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