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Investigators report mandibular incisor crowd-
ing (MIC) to be one of the prevailing orthodontic
disorders in children with the mixed dentition
[1, 4, 13].

Understanding its etiology, rational treatment
planning, considering data of timely highly ef-
fective diagnostic procedures allow a clinician to
correspond patient's demands and achieve pre-
dictable treatment results.

Review of 235 literature sources on this issue
[5] provided us with a contemporary scientific
data concerning the etiology, early diagnosis and
orthodontic treatment of MIC in the mixed denti-
tion.

Etiology of MIC is widely present in scientific
literature. The factors predisposing to disorder
formation are following: an abnormal position
of the dental germs; an ectopic eruption of the
permanent lateral incisors, canines and molars;
inherited risk for enlarged mesiodistal incisor
size; supernumerary teeth; disturbance in tooth
eruption time and sequence; transposition of
teeth; uneven resorption and early loss of decid-
uous teeth; decay of permanent and deciduous
teeth and its complications; functional disorders
(abnormal habits, consequences of ENT inflam-
matory disorders, other reasons); alveolar bone
volume reduction and tooth wear decrease as a
result of phylogenesis, inherited predisposition
etc [6, 8, 13, 15, 28, 37]. Most of the factors have
been profoundly studied and described.

It is well known that the most typical sequence
of deciduous teeth exfoliation in a lower denti-
tion (canine, first molar, second molar) is differ-
ent from the typical sequence in an upper dental
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arch (first molar, canine, second molar) [13, 15,
34]. The mesiodistal size of permanent lower ca-
nine exceeds the size of deciduous canine, thus
the eruption of permanent tooth leads to space
deficit formation in anterior region of the denti-
tion. At the time of eruption of permanent canine
leeway space cannot be used for the resolution
of space deficit in the anterior region because it
Is occupied by deciduous molars. An increase of
mesiodistal size of lower deciduous molars leads
to a mesial displacement of permanent canines
and an aggravation of space deficiency. The dif-
ference in a mesiodistal size of lower first decidu-
ous molar and first premolar is insignificant, thus
MIC doesn't resolve during exfoliation of the first
deciduous molar. Only after exfoliation of lower
second deciduous molar that is significantly wider
than second lower premolar a leeway space can
be utilized to resolve crowding. However, shortly
after an exfoliation of second deciduous molars,
the first permanent molars tends to displace and
rotate mesially, thus impeding full distal drifting
of previously mesially displace lower canines and
correction of the MIC [13,39].

Despite the information presented above, an
interrelationship between mesiodistal size of de-
ciduous molars and MIC formation in the mixed
dentition has not yet been scientifically proven
and has been presented only in some scientific
sources [1, 2]. Therefore, the further study of this
aspect is urgent.

The review revealed a variety of methods for
predicting the mesiodistal unerupted tooth size
of supporting zones. These methods are widely
used for an early diagnosis of the severity of space
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deficiency ina dental arch in order to a substanti-
ate expediency of permanent tooth extraction for
correction of MIC in the mixed dentition. Scien-
tists name 3 main groups of such methods: cor-
relation methods [19, 35] (their principle is based
on the high linear correlation between the mesio-
distal tooth size and the corresponding values of
teeth that has not yet been erupted), radiologic
methods [29], and combined methods [16] (com-
bination of radiologic and correlation methods).

Most of correlation methods are not multi-
purpose, because they were based on the data
acquired from patients of Northern American de-
scent, while dental and facial characteristics vary
among the different ethnical and racial groups.
Moreover, these methods don't allow to predict
the sizes of individual teeth and their application
is limited when the predictors (key teeth) are not
in the oral cavity. Correlation methods do not al-
low evaluating the position of permanent canine
and premolars in the alveolar bone before their
eruption. Traditional radiologic and combined
methods are proven to be more accurate, but
their accuracy can be limited due to distortions
of real tooth sizes and impossibility of their three
dimensional visualization on plane films. Individ-
ual methods of predicting are labour-intensive.
In some cases, the amount of diagnostic informa-
tion does not correspond to the amount of the
effective dose acquired by the patient.

Though the CBCT allow eliminating most of
the drawbacks of plane radiographs [3, 7, 9, 12],
there is no data available on the effectiveness of
CBCT application in patients with the mixed den-
tition to predict the width of unerupted teeth of
supporting zones. The only data available is ex-
perimentally obtained from the studies of the
jaws made of artificial materials imitating the
alveolar bone and teeth [27]. Therefore, it is nec-
essary to study the clinical effectiveness of CBCT
use in children for prediction of unerupted tooth
width of supporting zones.

The review also allowed us to understand
that investigator's opinion on the necessity of
MIC early treatment is ambiguous. Some authors
state that an early orthodontic treatment of such
disorder is pointless [38, 40]. They mention the
possibility of MIC spontaneous correction dur-
ing growth and development; the low level of

patient's compliance at an early age; the patient's
emotional burnout, and the uncertainty of early
treatment aims paired with high cost of 2 phase
treatment compared to an orthodontic interven-
tion in the permanent dentition.

On the other hand, some contemporary publi-
cations substantiate the necessity of an early or-
thodontic intervention at the MIC [14, 25, 28, 41].
According to their data, a timely correction of the
disorder in the mixed dentition allows achieving
the stable treatment results, reducing the rate of
permanent teeth extractions and time of second
phase of treatment.

Clinicians have developed a number of early
treatment strategies for patients with MIC: pro-
clination of mandibular incisors, transverse de-
velopment of the dental arch, distalization of
permanent molar, space management with or
without application of bracket system during the
second phase of treatment, selective interproxi-
mal stripping of permanent and deciduous teeth,
extraction of permanent teeth [10, 11, 17, 18, 23,
26, 28, 30, 31].

Nonextraction early treatment strategies are
advocated by scientists and clinicians at present
time. It has become obvious that extraction tech-
niques have a negative influence on facial esthet-
ics, function of TMJ, post-retention stability [14,
25, 28, ].

Among all early nonextraction treatment op-
tions of MIC, a space management in the mixed
dentition is proved to provide the best results in
terms of post-retention stability [11, 20-22, 24].
This treatment strategy is cost effective for both,
patient and doctor, and allows avoiding or simpli-
fying the future orthodontic treatment.

Clinical effectiveness of lip bumper applica-
tion in patients with the mixed dentition for MIC
treatment is proven [23,30], however, a post-re-
tention stability of treatment results is question-
able, and the appliance is relatively complex for
patient's adaptation [33]. On top of that possibil-
ity of second permanent molar impaction after a
lip bumper application is reported and has not
been thoroughly investigated.

Data of several investigators supports the ef-
fectiveness of lingual arch in patients with MIC
[11, 14, 32]. However, authors are not unanimous
in their opinion on the biomechanics of the appli-
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ance and its influence on the dentition, on ways
of attainment of additional space. Precise indica-
tions for application of lingual arch in combina-
tion with selective extractions or interproximal
stripping of deciduous teeth have not been de-
termined.

Study objectives.

Three study objectives were set: to study the
influence of mesiodistal size of deciduous teeth
on formation of MIC in the mixed dentition; to de-
vise the method of prediction of mesiodistal size
of unerupted canines and premolars on basis of
CBCT data analysis and to test its effectiveness;
to analyze the effectiveness of various methods
of space management in lower dental arch and
scientifically substantiate expediency of their ap-
plication depending on severity of initial value of
lower incisor crowding.

Materials and methods.

For achieving the study objectives, three di-
rections of research were carried out.

To address the first objective, we studied a
group of 531 children (298 boys and 233 girls)
aged 7-11 (9.17+0.15). In each case, the full or-

thodontic diagnosis was made. Measiodistal size
of lower deciduous molars was measured in-
traorally with an application of digital caliper with
sharpened measuring tips (accuracy of measure-
ment is 0.01 mm). Second lower deciduous mo-
lars were measured only, taking into account
scientific data that indicates relative identity of
the width of first lower deciduous molar and first
lower premolar. Mesiodistal size of the teeth with
interproximal decay and big restorations were
not registered.

In order to address the second objective, a
mesiodiastal size of 23 unerrupted teeth (6 per-
manent canines and 17 premolars) was predicted
on basis of CBCT data, obtained from 6 patients
with mixed dentition. Indications for the CBCT
were following: a retention of permanent teeth,
a transposition of dental germs, an apical peri-
odontitis of several deciduous teeth etc. Gendex
CB-500 digital tomograph was used for the study.
Selection of the study mode (volume of scanning
and scanning time) was based on the disorder lo-
calization. Voxel size was maintained permanent

Figure. 1- Section mode. Marks are explained above
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Figure. 2 - Selection ofthe points duringthe measurement of mesiodistal tooth size, 3.5 in the section
mode. Marks are explained in the text

(0.3 mm) in order to exclude differences in quality
of obtained radiologic data.

Prediction was made in accordance with a
developed algorithm (instruction of Ministry
of health of Republic of Belarus Ne 062 0412 /
08.06.2012).

Algorithm was realized by an analysis of digi-
tal information obtained after CBCT. Analysis was
performed in the digital software InVivo Dental
51 (Anatomage, California) in two modes (sec-
tion mode, volume render mode).

Study in section mode (Figure 1(1)) includ-
ed the rotation of the section including studied
tooth with the control of 3D model (3), the image
of studied tooth was then perpendicular oriented
to its occlusal surface (2).

After that, the two most distant points on the
enamel surface of visualized tooth in the area
of tooth equator were picked (Figure 2) on ba-
sis of scalar values of density of visualized tissue
(“unsfield scale) (6). Literature data concerning
enamel density (2100-4000 ~unsfield units) was
taken into consideration during the analysis. The
distance was measured by avirtual measurement
tool (4) and was saved in the database (5).

Analysis in volume render mode (Figure 3, (8))
allowed an exclusion of surrounding tissues (for
example bone) (9) that were impeding the visual-
ization of studied tooth with the use of following
options: bone (10), teeth (11), freehand sculpture
(7). Later with the use of distant measurement
option, a mesiodistal tooth size was measured
in its widest part (the information about a tooth
position was analyzed during the measurement).

Predicted values of mesiodistal size of studied
teeth were compared to the actual values ob-
tained after the tooth measurement after their
eruption or extraction. The effectiveness of pre-
diction of mesiodistal size of uneruppted teeth of
supporting zones on basis of CBCT data analysis
was statistically tested.

In order to address the third objective, 63 chil-
dren with MIC in the mixed dentition were treat-
ed in the clinic of orthodontic department of Be-
lorussian state medical university. Patients were
divided into 3 groups. First group of 23 children
(control group) was treated with a passive lingual
arch (passive space management). Second group
of 16 patients was treated with an active lingual
arch (with omega-loops) in combination with se-
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Figure. 3 - Volume render mode window. Marks are explained in the text

lective interproximal stripping of deciduous mo-
lars and canined (IPR group). Patients of the third
group (24 children) were treated with an active
lingual arch in combination with selective extrac-
tions of deciduous molars and canines. Differ-
ence between patients in age, gender and type
of malocclusion were not statistically significant.

Pretreatment plaster models of 63 patients
were studied according to the methods devel-
oped by Andreeva L., Slabkovskaya A., Kork-
haus G, Little R. M, Johnston L. E. -Tanaka M. M.
Additionally, a lower arch depth and predicted
total value of space deficit were studied. The
later value presents an aggregate of space de-
ficiency values obtained during the measure-
ment according to Little R. M. and Johnston L. E
-Thanaka M. M. methods. Post treatment plaster
models were studied according to the meth-
ods developed by Andreeva L., Slabkovskaya A.,
Korkhaus G., Lundstrom A. Besides that, the true
values of mesiodistal size of lower permanent
canines and premolars, leeway space size, man-
dibular arch depth, the value of actual total pre-
treatment space deficit were measured. The later
value represents a predicted total value of space
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deficit, accounting an actual mesiodistal size of
permanent canines and premolars measured af-
ter an eruption.

Skeletal and dental changes were studies on
the lateral cephalograms. Cephalograms were
studied in accordance to acomplex method com-
prising the methods developed by Tokarevich
l, Schwarz A. M,, Hasund A., Ricketts R. M,, Jara-
bak J. R, Steiner C. C., Holdway R. A.

Changes of first lower permanent molars po-
sition were studied by measuring distances be-
tween point X (the deepest point of the inner
contour of cortical plate of mandibular symphi-
sis) that is proven to be reliable skeletal reference
point [36] and point B6 (the most eminent point
of the distal crown surface of the first permanent
lower molar); point bif 6 (point of bifurcation of
first lower permanent molar); point apd 6 (point
of the apex of distal root of first permanent lower
molar). Positions of B6; bif 6; apd 6 were defined
on the cephalograms as mean position of two
points (left and right side) of the same name.

Results:

Samples included 238 (44.82 %) children with
MIC and 293 (55.7 %) without MIC. Data concern-
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ing mean values of the mesiodistal size of second
deciduous molars presented in the table 1.

Study revealed a significant difference
(p<0.01) between mean values of mesiodistal
sizes of lower second deciduous molars in com-
pared groups. Mesiodistal size of measured teeth
was 0.20 + 0.06 mm greater in MIC group (T =
3.29, p=0.01).

Statistically proven difference allowed evalu-
ating the influence of mesiodistal size of second
lower deciduous molars on formation of MIC in
the mixed dentition considering the peculiarities
of sequence of deciduous teeth exfoliation in a
lower dental arch.

Statistical ~analysis revealed significant
(F=10.90, p<0.001) influence of group of 3 fac-
tors (mean value of mesiodistal size of lower sec-
ond deciduous molars, presence of permanent
lower canine in the dentition, absence of defect
of lower dentition) on the MIC formation in the
mixed dentition. Acquired statistical data proves
adirect link between the increase of value of me-
siodistal size of second lowed deciduous molars
and the MIC formation in patients with the pres-

Mean values of mesiodistal size of second deciduous

molars in study groups

Mesiodistal size of second deciduous

Measured molars (mm)
tooth MIC group Control group
n M+ m n Mz m
75 134 985+005 180 9.62+0.05
85 135 991+005 189 9.71+0.05
Mean ofleftand o0 947,004 369 0.66+004
right side

Correlation coefficient of predicted values, acquired on
basis of various types of prediction methods and their
actual values; probability coefficient of the methods

Method of prediction

ence of lower permanent canines and intact low-
er mixed dentition.

Study of the effectiveness of proposed radio-
logic method of prediction revealed that values
acquired on basis of CBCT data analyzed in sec-
tion mode have the strongest correlation with
the actual values and this method of prediction
has the highest probability coefficient compared
to other types of analysis (Table 2).

Deviation of the predicted values from the ac-
tual mesiodistal size of studied teeth was signifi-
cantly lower in case with a prediction on basis of
CBCT data analysis in section mode comparing to
other methods (Table 3,4).

Thus, the results of statistical analysis prove
the effectiveness of proposed method of predic-
tion of mesiodistal size of unerupted canines and
premolars. Method of prediction, based on the
study of CBCT data, analyzed in section mode is
proven to be the most accurate.

Values of the parameters measured during the
study of plaster models as well as values of lin-
ear and angular skeletal and dental parameters
measured on the lateral cephalograms of control
group are shown in applications
A and B.

The difference between the
value of total actual space defi-
ciency before the treatment and

Table 1

Level of et

signifi- the amount of space deficit in the

cance lower dental arch after the treat-
ment for control group was not

p<0.01 significant.

p<001 This indicates that with passive
space management the amount

p<001 of space acquired during the
treatment is in range of size of

Table 2

leeway space. The data supports
the fact that application of this
treatment strategy is effective in
patients with the amount of MIC
not greater than the size of lee-

Index CBCT (sec- cBeT CBCT Pano- way space. o

i (volume ren-  (mean of  ramic Study failed to reveal clinically

tion mode) /16 ) TEVA
N der mode) ~ both modes) X-ray  and statistically significant chang-
PfOfk_)f%bl'Ltngoef- 108 0.85 1.00 0.46 es of skeletal and dental param-
en (R eters on the lateral cephalograms
Corrglf’atlon coef- 0.93 0.82 0.87 0.26 in the control group. Significant

ficient (p) p <0.05 p<0.05 p<0.05 p > 0.05

increase of the size of lower jaw
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Table 3

Value and range of deviation of predicted values from an actual mesiodistal tooth size

Method of prediction

Index CBCT (section CBCT CBCT (mean of Panoramic
mode) (volume render mode) 2 modes) X - ray
Deviation from actual value ) ) . )
Me (25 %; 75%) 0.06(0.02;0.22) 0.23(0.1;0.43) 0.09(0.05;0.31)  0.64(0.44;0.94)
Range of deviation from an 0.20 0.33 0.26 0.50
actual value (mm) ' ' ' '
Table 4

Significance of the difference between the deviation values of predicted and actual values

Significance of the difference

Method of prediction CBCT (section CBCT CBCT (mean of Panoramic
mode) (volume render mode) 2 modes) X - ray
CBCT T = 27.00, T = 64.00, T =7.00,
(section mode) p <0.001 p<0.05 p <0.001
CBCT T = 21.00, T = 17.00,
(volume render mode) p <0.001 p <0.001
CBCT T = 10.00,
(mean of both modes) p <0.001

Panoramic X-ray -

base and PTV - 6 were conditioned by the natural
growth, insignificant labial proclination of lower
incisors and distal tipping of first permanent mo-
lars is conditioned by the adjustment of lingual
arch during its fixation.

Clinical case of MIC treatment in the control
group is depicted in figure 4.

The values of the parameters measured dur-
ing the study of plaster models, the values of lin-
ear and angular skeletal and dental parameters
measured on the cephalograms of the IPR group
are shown in the applications C and D.

The amount of space def-
icit in the lower dental arch
after treatment for the group
was statistically lower by
1.09 mm (T = 24.00; p < 0.05)
compared to the total actual
space deficiency value be-
fore the treatment.

Such difference indicates
that in cases with applica-
tion of active lingual arch
and selective interproximal
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stripping of deciduous canines and molars the
amount of space acquired during the treatment
exceeds the size of leeway space by 1mm. This
data indicates that an application of this treat-
ment strategy is effective in patients with the
amount of MIC that do not exceed the differ-
ence in size between permanent and decidu-
ous teeth of the supporting zones by more than
1 mm.

Acquirement of additional space (exceeding
the size of leeway space) in IPR group was sup-
ported by increase of lower dental arch depth.

Figure 4 - PatientK., aged 10. Lower dentition before (a) and after

15month oftreatment (b)
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Figure. 5 - PatientP. aged 9. Lower dentition before (a) and after 16
month of treatment (b), (red lines indicate the areas ofstripping)

Changes of skeletal parameters during the
treatment of patients from IPR group were not
significant.

The increase of lower dental arch depth was
conditioned by distal tipping of first permanent
molars (increase of linear and angular values B6
- X, 6- ML, increase of the angular parameter 6 -
ML) and insignificant labial proclination of lower
incisors (increase of IMPAand 1- NB) .

Clinical case of MIC treatment in children from
IPR group is depicted in figure 5.

The values of the parameters measured during
the study of plaster models, linear and angular pa-
rameters acquired from the lateral cephalograms
of patients from extraction group, are shown in
the applications Eand F

The amount of space deficit in the lower den-
tal arch after treatment in this group was statis-
tically lower by 3.86 mm (T = 21.00, p<0.001)
compared to total actual space deficiency value
before treatment.

Such difference indicates that in cases with
application of active lingual arch and selective
extractions of deciduous canines and molars
the amount of space acquired during treatment
exceeds the size of leeway space by 4 mm. The
data indicates that application of this treatment
strategy is effective in patients with the amount
of MIC that do not exceed the difference in size
between permanent and deciduous teeth of the
supporting zones by more than 4 mm.

Acquirement of additional space (exceeding
the size of leeway space) in patients from extrac-
tion group was supported by increase of the low-

er dental arch depth and the
length of anterior segment
of lower dental arch.

Study of lateral cepha-
lograms revealed that in-
crease of the parameters
mentioned above was con-
ditioned by labial inclination
of lower incisors (increase of
angular values IMPA, 1 - NB,
1- APg) and their labial dis-
placement (increase of linear

values 1- NB, 1- APg,) and
distal tipping of the first permanent lower molars

(increase of the angular parameter 6 - ML°).

Significant increase of 6 - ML° value, increase
of linear value bif 6 - X, accompanied by an ab-
sence of significant changes of B6 - X value in-
dicate mesial displacement of first permanent
molars during the treatment. Such displacement
is proved by a decrease of distance between first
permanent molars after treatment (application
E) resulted from the tooth migration to the nar-
rower portion of the alveolar bone. Mesial dis-
placement of the molars is conditioned by recur-
ring loss of contact between the anterior portion
of the lingual arch and lingual surface of lower
incisors resulted from a proclination of the inci-
sors, caused by the activation of the appliance,
absence of obstacles for mesial displacement of
permanent first molars after an extraction of low-
er second deciduous molars.

Changes of skeletal parameters during the
treatment in the extraction group were not sig-
nificant.

Clinical case of MIC treatment in patients from
extraction group is depicted in figure 3.

Conclusions:

1 In cases with intact lower dentition and
typical sequence of deciduous teeth exfoliation,
the formation of mandibular incisor crowding in
the mixed dentition can be caused by an enlarge-
ment of mesiodistal size of second lower decidu-
ous molars.

2. Method of prediction of mesiodistal size
of unerrupted teeth of supporting zones, based
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Figure 6. - PatientF.,10years old. Lower dentition before (a)

and after 5 month of treatment (b)

on the analysis of CBCT data is reliable. Predicted
values acquired in section mode of analysis are

proven to be the most accurate.

sor crowding that doesn't ex-
ceed the size of leeway space.
4, Application of ac-
tive lingual arch combined
with a selective interproxi-
mal reduction of deciduous
canines and molars in the
mixed dentition is effective
in patients with the amount
of mandibular incisor crowd-
ing that exceeds the size of
leeway space by no more
than 1 mm.

5. Application of active lingual arch combined

with a selective extractions of deciduous canines
and molars in the mixed dentition is effective in

3. Passive space management (application ofpatients with the amount of mandibular incisor

passive lingual arch) in the mixed dentition is effec-
tive in patients with the amount of mandibular inci-

crowding that exceeds the size of leeway space

by no more than 4 mm.

Application A

Values of parameters acquired during the study of plaster models in control group

Measured parameter

Upper intercanine width (5.3-6.3) according
to Andreeva L.

Lower intercanine width (5.3-6.3) according
to Andreeva L.

Upper intermolar width (5.5-6.5) according

to Andreeva L.

Lower intermolar width (7.5-8.5) according

to Andreeva L.

Upper intermolar width (1.6-2.6) according

to Andreeva L.

Lower intermolar width (3.6-4.6) according

to Andreeva L.

Upper intercanine width (5.3-6.3) according

to Slabkovskaya A.

Lower intercanine width (7.3-8.3) according

to Slabkovskaya A.

Length of the anterior segment of upper dental
arch according to G.Korkhaus

Length of the anterior segment of lower dental
arch according to G.Korkhaus

Lower dental arch depth

Upper dental arch depth

28

(29.22; 31.34)

Pretreatment Posttreatment  Level of signifi-
Me (25; 75%) mm  Me (25; 75 %) mm cance

25.48 29.27

(23.58; 26.13) (25.44; 30.21)
20.86 20.65

(19.85; 23.02) (19.34; 24.71)
31.93 31.70

(29.93; 36.39) (29.31; 33.70) )
28.32 30.72 T = 63.50,

(27.45; 30.25) (28.57; 32.33) p<0.05
34.53 34.16

(32.74; 36.02) (33.22; 36.67) )
3242 32.30

(31.70; 33.82) (3.58; 33.86) )
32.04 34.93

(30.28; 34.16) (32.69; 36.34) )
25.58 26.40

(24.47; 28.76) (24.53; 29.76) )
16.96 18.56

(15.34; 19.03) (15.70; 20.02) )
15.16 16,03 T = 25.00,

(13.81; 16.21) (14,90; 17,20) p<0.001
29.69 29.33

(28.93; 31.18) (27.93; 30.87) ]
30.02 29.76

(29.08; 31.40)
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Application B
Values of angular and linear skeletal and dental parameters acquired during the study of
lateral cephalograms in the control group

Pretreatment Posttreatment Level of significance
Parameter M+ m/Me (25; 75 %) mm/° M+ m/Me (25; 75%) mm/°
NSBa, ° 132.00 (130.00; 136.00) 132.00 (130,00; 136.00) -
SNA, ° 84.00 (82.00; 86.00) 84.00 (81,00; 85.00) -
SNB, ° 80.00 (78.00; 84.00) 80.00 (77.00; 82.00) -
NSL - ML, ° 31.34+ 1.23 33.84+3.19 -
NSL - NL, °© 571 +0.72 5.69 + 0.61 -
NL - ML, ° 26.30 + 1.08 29.86+3.35 -
NSGn, ° 66.44 + 0.74 66.58+ 0.77 -
ArGoMe, ° 125.07 + 1.20 124.46 + 1.3 -
NMe / SGo % 68.82 +2.27 67.71 + 1.74 -
A'- PNS, MM 48.07 +0.42 48.69+ 0.56 -
B'-J, MM 47.08+0.67 48.14+0.57 p<001
i, © 12713+ 1.6 123.86+ 1.99 p<0.05
1-NL° 70.97 + 1.05 70.65+ 1.19 -
1-NA>° 2241+ 122 22.26+ 1.32 -
1- NA, MM 3.81+£0.27 4.47+0.29 p < 0.001
IMPA, © 98.08+ 1.64 100.04 + 1.93 p<0.01
1- NB,° 2752+ 1.26 29.58+ 1.58 p<0.01
1- NB, MM 4.37+0.27 4.69+0.26 -
1- APg,° 2319+ 111 2.52+ 1.40 p < 0.001
1- APg, MM 2.30+0.35 2.70+0.34 -
6- NL ° 107.80+ 1.05 106.91 + 1.19 -
PTV - 6, MM 12.00 (11.00; 14.00) 14 (11.50; 15.79) T = 39.00, p<0.01
6- ML ° 96.00+ 0.84 9820 + 1.14 p<0.01
46.35 46.71
BO- X, MM (43.26; 46.71 (43.76; 48.49) T=3L00,p<00L
. 36.47 36.59
BIT6 - X, mm (34.46; 3726) (34.34: 37.64) ]
Apd 6- X, 37.38 36.95 )

(35.31; 38.17) (34.35; 37.94)

Application C
Values of parameters acquired during the study of plaster models in the IPR group

Measured parameter Pretreatment Posttreatment Level of signifi-
Me (25; 75%) mm  Me (25; 75%) mm cance

Upper intercanine width (5.3-6.3) according 25.45 27.17

to Andreeva L. (24.89; 26.15) (24.06; 28.10) )

Lower intercanine width (5.3-6.3) according 20.71 22.16

to Andreeva L. (19.29; 23.87) (20.20; 23.21) )

Upper intermolar width (5.5-6.5) according to 31.40 30.37

Andreeva L. (29.27; 33.73) (28.94; 33.09) )

Lower intermolar width (7.5-8.5) according to 28.22 29.52 T = 21.00,

Andreeva L. (26.27; 29.59) (27.37; 33.49) p<0.05
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Upper intermolar width (1.6-2.6) according to

Andreeva L.

Lower intermolar width (3.6-4.6) according to

Andreeva L.S.

Upper intercanine width (5.3-6.3) according

to Slabkovskaya A.

Lower intercanine width (7.3-8.3) according

to Slabkovskaya A.

Length of the anterior segment of upper dental
arch according to G.Korkhaus

Length of the anterior segment of lower dental
arch according to G.Korkhaus

Lower dental arch depth

Upper dental arch depth

34.37
(32.19; 36.29)
32.83
(31,54; 34,29)
33.52
(31.30; 34.54)
25.90
(24.57; 28.50)
17.95
(15.45; 1841)
14.35
(13.58; 15.24)
29.86
(29.03; 31.24)
30.22
(28.97; 30.73)

35.10
(32.80; 37.23)
3221
(31,29; 35,09)
35.91
(32.42; 35.06)
29.98
(25.73; 30.15)
18.05
(16.47; 19.37)
15.95
(15.41; 17.40)
30.50
(29.77; 31.80)
30.15
(29.41; 30.92)

T = 12.00,

p<0.05

T = 14.00,

p<0.01

T = 11.00,
p<0.001
T = 19.00,

p<0.05

Application D

Values of angular and linear skeletal and dental parameters acquired during the study of
lateral cephalograms in the IPR group

Parameter

NSBa, °
SNA, °

SNB, °©

NSL - ML, °
NSL - NL,°
NL- ML, °
NSGn, °©
ArGoMe, °
NMe/SGo %
A'- PNS, mm
B'-J, Mm
ii,°

1-NL°
1-NA°
1- NAMM
IMPA, °©

1- NB,°

1- NB, Mm
1- APg,°
1- APg, mm
6- NL°
PTV - 6, Mm
6- ML °

B6 - X, mm
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Pretreatment
Mz m/Me (25; 75 %) mm/°

13231+ 1.12
83.50 (81.50; 85.00);
80.50 (79.00; 82.00)

Posttreatment
M+ m/Me (25; 75 %) mm/°

13231 £ 1.12
83.50 (81.25; 84.00)
80.50 (75.50; 81.00)

36.37+4.43
11.77+5.97
33.06 +4.69
68.13 + 2.27
123.81 +2.04
67.81 +£2.38
47.46+0.80
46.93+0.70
124,34+ 2.52
68.34 + 0.94
25.06 + 1.02
4.76+0.26
96.12+1.28
27.87+ 126
4.26+0.30
30.13+4.84
8.72 +6.15

106.97 + 1.51

12.75 (11.00; 14.00)

97.46+0.79

46.97 (45.44; 48.04)

3212+ 123
5.22+051
28.13+1.18
65.65 + 0.74
12552+ 131
66.02 + 0.99
48.12+0.70
47.99+ 1.02
12153+ 1.92
67.72+ 1.19
26.13+ 115
485+0.35
99.84+ 154
30.34+ 121
4.93+0.37
28.44+ 1,04
3.05+0.39

106.12+ 1.31

14.00 (12.44; 14.75)

102.28+ 1.53

48.05 (46.38; 49.16)

Level of significance

p <0.001
T=28.00, p<001
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Bif6 - X, Mm
Apd 6- X, MM

37.04 (35.48; 38.56)
37.50 (34.95; 38.94)

37.96 (35.49; 38.67) -
36.70 (33.81; 38.21) T = 27.00, p<0.05

Application E
Values of parameters acquired during the study of plaster models in the extraction group

Measured parameter Pretreatment Posttreatment Level of signifi-
P Me (25; 75%) mm  Me (25; 75%) mm cance

Upper intercanine width (5.3-6.3) according 25.47 30.99 T = 30.00,

to Andreeva L. (23.95; 26.31) (27.30; 32.7) p<0.01

Lower intercanine width (5.3-6.3) according 21.74 22.42 )

to Andreeva L. (18.65; 24.16) (20.53; 25.61)

Upper intermolar width (5.5-6.5) according 31.80 32.03 )

to Andreeva L. (30.16; 33.91) (30.52; 35.42)

Lower intermolar width (7.5-8.5) according 28.43 30.25 T = 31.00,

to Andreeva L. (27.52; 30.64) (28.45; 31.15) p<0.01

Upper intermolar width (1.6-2.6) according 35.08 35.32 )

to Andreeva L. (33.55; 36.47) (33.76; 36.95)

Lower intermolar width (3.6-4.6) according 3351 31.64 T = 25.00,

to Andreeva L. (31.57; 34.6) (30.17; 33.45) p<0.001

Upper intercanine width (5.3-6.3) according 33.15 36.44 T = 51.00,

to Slabkovskaya A. (31.41; 34.04) (34.76; 37.7) p<0.01

Lower intercanine width (7.3-8.3) according 25.76 28.26 T =32.00,

to Slabkovskaya A. (23.22; 27.77) (25.79; 3029) p<0.01

Length of the anterior segment of upper 18.89 18.8 )

dental arch according to G.Korkhaus (17.09; 20.25) (17.64; 20.35)

Length of the anterior segment of lower 1531 17.76 T = 58.00,

dental arch according to G.Korkhaus (14.44; 17.22) (16.59; 18.96) p <0.05
30.75 31.65 T = 71.00,

Lower dental arch depth (29.65; 32.21) (29.9; 33.22) 0<0.05
31.00 31.64 T =27.00,

Upper dental arch depth (30.06; 3172) (30.95; 32.84) p<0001

Application F

Values of angular and linear skeletal and dental parameters acquired during the study of
lateral cephalograms in the extraction group

Parameter Pretreatment Posttreatment Level of significance
M+ m/Me (25; 75 %) mm/° Mz m/Me (25; 75%) mm/°
NSBa, ° 13292+ 1.16 13292+ 1.16 -
SNA, ° 82.75 (82; 84.50) 83 (80.50; 84.50) -
SNB, ° 79.00 (77.50; 82) 79.00 (77.00; 80.50) -
NSL - ML, ° 30.20+0.84 29.52+0.86 -
NSL - NL, ° 7.50+0.73 7.25+0.71 -
NL- ML, ° 24.44+ 103 23.89+ 1.03 -
NSGn, ° 66.45+0.5 66.10+0.53 -
ArGoMe, ° 123.37+0.96 122.00+ 1.3 -
NMe/SGo % 68.08+0.79 67.13+0.78 -
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A'- PNS, mm 4724+ 05 48.40+ 0.47 p<0.001
B'-J, Mm 45.77 £ 0.69 4731 £0.75 p<0.001
i, ° 12497+ 2.36 118.47+ 1.86 p<0.001
1-NL° 69.54 + 1.55 67.60t 12 -
1-NA’° 2247+ 154 24.52 +0.92 -
1- NA mm 3.88+0.33 450+ 0.26 p<0.05
IMPA, ° 99.89+ 131 106.04+ 1.45 p <0.001
1- NB,° 28.25 + 0.96 32.62+ 1.39 p<0.01
1- NB, mm 4.35+0.25 5.34+0.27 p<0.001
1- APg,° 24.95 + 0.86 29.60+ 1.2 p<0.001
1- APg, mm 2.12+043 3.02+0.35 p<0.001
6- NL° 106.62 + 0.88 107.50+ 1.04 -
PTV- 6, MM 11.25 (10; 13.50) 12.00 (11.00; 13.50) -
6-ML, ° 95.40 + 0.80 101.26+ 143 p<0.001
46.66 46.17
56+ X, (45.14; 47.87) (45.19: 4776)
. 36.76 36.45
BIf6 - X, mm (35.37; 37.89) (35.25; 38.22)
36.92 35.63
Apd 6- X, Mu (35.94; 38.84) (33.85; 37.21) p<0.001
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Abstract

MANDIBULAR INCISOR CROWDING INTHE MIXED DENTITION.
ADVANCES IN ETIOLOGY, EARLY DIAGNOSIS AND ORTHODONTIC TREATMENT
I. Tokarevich, D. Rublevsky

The article contains review of data concerning etiology, early diagnosis and treatment of mandibu-
lar incisor crowding in mixed dentition as well as results of own research on this problem. Influence
of mesiodistal size of second lower deciduous molars on formation of lower incisor crowding was
scientifically proven. Efficacy of developed method of prediction of the size of unerrupted canines
and premolars in mixed dentition was confirmed. Comparative analysis of lower dental arch space
management methods was performed; the expediency of their use considering the amount of space
deficiency in dental arch was substantiated.

Keywords: lower permanent incisor crowding, mixed dentition, prediction of teeth size, space
management.

Pe3tome

TECHOE NMONOXEHME MOCTOAHHbLIX HMXXHWX PE3LIOB.
COBPEMEHHbI NOAXO/ K 3TUONOTN, PAHHEW AWATHOCTUKE U NEYEHWIO
. B. TokapeBuy, [. B. Py6neBckunii

B cTatbe npuBefeH 0630p UMEKLWMXCA AaHHbIX 06 3TUONOrMK, paHHEN ANArHOCTUKE W NeYeHnn
TECHOTO MOJMIOXXEHWNA MOCTOSAHHbLIX HWKHWX pPe3uoB B Mepuof CMeHbl 3y6oB, npeacTaBfeHb!
pe3ynbTaTbl COGCTBEHHbIX UCCNEA0BaHNIA MO yKaszaHHbIM npobiemam. HayyHoe 060CHOBaHO BAUAHME
BE/IMUYNHBI ME3NOANCTA/IbHOTO pasmepa HDKHUX BTOPbLIX BPEMEHHbIX MO/ISIPOB Ha pa3BMTUE TECHOTO
MOMOXEHMSI MOCTOSHHbIX HUKHUX pe3LoB. MNoaTeepxaeHa sPHeKTMBHOCTb pa3paboTaHHOro MeToda
MPOrHO3MPOBaHNA BENNYNHBI ME3NOAUCTANIBHOTO pa3Mepa Henpope3aBLUMXCA MOCTOSHHbIX K/bIKOB
1N NPEMONSAPOB Y feTell B NepUo CMeHbl 3y60B. MNpoBefeH cpaBHUTENbHBIA aHan3 3h(HeKTUBHOCTM
METOZ0B ynpaB/fieHNsa MPOCTPAHCTBOM B HXXHEM 3yOHOM psay M 060CHOBaHa LienecoobpasHoCTb WX
1NCNO/Ib30BaHNA B 3aBUCUMOCTM OT BbIPaXKEHHOCTM AethuumTta Mmecta B 3yOHOW ayre.

KnioyeBble cnoBa: TeCHOE MOJIOKEHME MOCTOAHHbLIX HWXKHUX Pe3LoB, CMELaHHbIA MNPUKYC,
NPOrHoO3MpoBaHNe pasmepa 3y60B, ynpaBieHne NpPoCTPaHCTBOM.
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