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Annotation.Dentalcrowdinginmixeddentitionisone
ofthemostcommonorthodonticpathologiesnowadays
. According to modern literature database it’s
prevalence reaches 77% and present at all occlusion
periods, which is a significant sign of
malocclusion’s severity. The aim of our research is
to develop rational treatment protocol of patients
with dental crowding during mixed dentition period
according to facial skeleton growth patterns and
also to make comparative analysis of treatment
efficiency by using traditional and suggested
protocol. Patients in mixed dentition period with
dental crowding (n=164) were examined over a
period of last three years at the base of NMU O.0.
Bogomolets Dental Center, Kyiv. A total of 328
CBCT sections of facial skeleton (medium FOV)
before and after treatment were submitted to the
general analysis. The results and conclusions of
treatment efficiency analysis were carried out by
using the suggested protocol of dental crowding
treatment with different facial skeleton growth
patterns. Results indicated an improvement in
treatment efficiency of this pathology and
significant treatment time shortening.The results
obtained after 16 months in patients with a
horizontal growth pattern indicate that treatment
efficiency value of clinical group (CG) Il patients
was 58.1+1.3%; after 17 months in patients with
vertical and neutral growth patterns, treatment
efficiency value of CG Il was 66.7+1.6%, CG | -
was 52.3+0.9%. The algorithm proposed by us
allows to shorten treatment duration by 3-4
months.
Keywords:malocclusion,
growthpattern, facial skeleton,
palatalexpansiontechnigue.

mixeddentition,

l. INTRODUCTION.

Modern orthodontic literature database
indicates a consistently high frequency of
malocclusions and dentognathic deformities that
appear in children and adolescents. A huge increase
in their prevalence is observed in children during
the mixed dentition stage, which reaches 80%.[1-
3]. Moreover, the most common are class |
malocclusions, which according to various authors

range from 50.6% to 84.4%[1-3]. It is also
scientifically proven that with age no self-
regulation of dental crowding is observed and in
80-90% of all cases it’s likely to be observed
during the permanent dentition period[5,7].
Determination of facial skeleton growth pattern is
of significant practical importance, as it allows to
make the most optimal choice for treatment start, to
choose correct treatment method, to predict
treatment’s duration and consequences[5,9]. Dental
crowding is one of the most common issues of
orthodontics nowadays. Accoeding to worldwide
literatureit’s prevalence reaches 77% [2,3,8] and
present at all occlusion periods, which is a
significant sign of malocclusion’s severity.
Literature describes many methods of dental
crowding treatment during mixed dentition period,
which is caused by both maxillary and mandibular
constriction. The most modern is usage of Rapid
Maxillary Expansion protocol (RME) with Marco-
Rosa appliance [10,11]. While the advantages of
this aplliance are well known and scientifically
proven, this appliance doesn’t allow to directly
expand maxillary frontal area and to create enough
amount of space for anterior dental crowding
regulation. That’s why a new appliance for dental
crowding treatment during mixed dentition was
suggested by us. It’s not only transversally
expanding constricted maxilla a but also equally
expands maxillary frontal area (patent of Ukraine
Ne 149170, 21.10.2021).

Aim of research.To develop rational treatment
protocol of patients with dental crowding during
mixed dentition period according to facial skeleton
growth patterns and also to make comparative
analysis of treatment efficiency based on cone-
beamed computed tomography (CBCT) data by
using traditional and suggested treatment protocol.
Materials and methods.For three years (2020-
2022), we examined and treated patients with
dental crowding at the Dental Medical Center of
the Bogomolets National Medical University
named. The research was carried out in compliance
with the main provisions of the "Rules of Ethical
Principles of Scientific Medical Research with
Human Participation" approved by the Helsinki

DOI: 10.35629/5252-0501175180

[Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal Page 175


https://meshb.nlm.nih.gov/record/ui?ui=D008310
https://meshb.nlm.nih.gov/record/ui?ui=D003818
https://meshb.nlm.nih.gov/record/ui?ui=D008445
https://meshb.nlm.nih.gov/record/ui?ui=D005147
https://meshb.nlm.nih.gov/record/ui?ui=D010155

c;p" International Journal Dental and Medical Sciences Research
Volume 5, Issue 1, Jan-Feb 2023 pp 175-180 www.ijdmsrjournal.com

Declaration (1964-2013), ICH GCP (1996), EU
Directive No. 609 (from November 24, 1986 ),
orders of the Ministry of Health of Ukraine No. 690
dated September 23, 2009, No. 944 dated
December 14, 2009, No. 616 dated August 3,
2012.All participants were informed about the
purpose and methods of the study and signed an
informed consent to participate in it, and all
measures were taken to ensure patient anonymity.
The criteria for randomization of patients were
next: mixed dentition period (7-11 vyears), the
presence of dental crowding in maxillary and/or
mandibular frontal area, erupted first permanent
molars, the absence of general somatic diseases.
Research included 164 people, 64 (39.1%) patients
were male, and 100 (60.9%) patients were
female.The distribution of examined patients
according to the facial skeleton growth pattern is
shown in Table 1. According to the algorithm

developed by us, all patients who entered the
examination groups were subjected to diagnostics
before and after treatment. A total of 328 CBCT
slices of the facial skull (medium FOV) of the
patients at the beginning and after the treatment
were analyzed.On CBCT sliceswe evaluated
changes in width of both maxilla and mandible at
basal arches (in the projection of the first
permanent molars between the most convex points
of the cortical plate, departing from the enamel-
cement junction by 8 mm in the direction of the
apex of the root) and alveolar arches (in the
projection of the first permanent molars between
the most convex points of the alveolar process,
receding from the enamel-cement junction by 3 mm
in the direction of the apex of the root) levels
before and after treatment, and changes of dental
crowding severity were also evaluated according to
the Little’s Irregularitylndex values.

Table 1. Distribution of patients according to facial skeleton growth pattern and gender.

Growth Group of control, n= | Clinical groupl, | Clinical group II, | Clinical group III,
pattern 20 n=44 n=48 n=52

male female male female male female male female
horizontal | 2 3 - - 18 30 - -
neutral 6 5 12 32 - - - -
vertical 3 1 - - - - 21 31

The generally accepted algorithm for
dental crowding treatment is applying RME
protocol has 2 phases, consisting fixation of Marco-
Rosa appliance on maxilla and the activation of a
10 mm screw, once every 2 days at 90°, the active
phase of screw activation is 64 days (2 months),
after the end of the active phase this appliance
remains in the oral cavity for 6 months as a
retention . After the RME protocol, if necessary, a
myofunctional trainer is additionally prescribed for
12 months with a wearing regime of 12 hours per
day.

All patients had clinically significant dental
crowding and were distributed into the clinical
groups according to their facial skeleton growth
patterns.

1. First clinical group — 44 patients(30,5%)

2. Second clinical group — 48 patients(33,3%)

3. Third clinical group — 52 patients(36,2%)

The first clinical group consisted of
patients with a neutral type of growth of the bones
of the facial skull, the second clinical group
included patients with a vertical type of growth of
the bones of the facial skull, and the third clinical
group included patients with a horizontal type of
growth of the bones of the facial skull.

The patients of each clinical group were treated
according to our proposed algorithms: the first
phase of orthodontic treatment consisted of
suggested appliance fixationon maxillary dental
arch with existing beams adjacent to the lateral
group of teeth and protracting archesin the frontal
area, together with a fixation of Williams fixed
mandibular expander; the second phase consisted in
prescription of myofunctional appliance depending
on the presented malocclusion.

In the 1st clinical group, 30 people were
treated according to the algorithm proposed by us:
the appliance’s screw proposed by us is activated
once a day, the active phase is 32 days (1 month),
fixed mandibular expanderby Williams is installed
2 weeks after the start of treatment and is activated
once per 3 days, active phase - 1.5 months. Both
devices remain in the oral cavity for a retention
period of 6 months. After immediate removal of the
devices, a myofunctional trainer is prescribed for
10 months: the mode of use is 14 hours a day,
every day. The effectiveness of treatment was
52.3+0.9%, total duration of treatment was 17
months; 14 people were treated according to the
standard algorithm: the screw of Marco-Rosa
appliance is activated once per 2 days, the duration
of the active phase of treatment is 64 days (2
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months), the retention period is 6 months. After 3
weeks from the start of treatment, an installation of
fixed mandibular expander byWilliams with an
activation scheme once per 4 days, the duration of
the active phase of treatment is 1.5 months, and the
retention period is 5 months. After immediate
removal of the devices, a myofunctional trainer is
prescribed for 12 months. Mode of use: 12 hours a
day. The effectiveness of treatment was 25.6+1.7%,
the total duration of treatment was 20 months. Our
proposed algorithm is more effective than the
standard one in clinical group | patients by 26.9
1.2%.

In the Il clinical group, 36 people were
treated according to the algorithm proposed by us:
the appliance’s screw proposed by us is activated
once a day, the active phase is 32 days (1 month),
fixed mandibular expander by Williams is installed
2 weeks after the start of treatment and is activated
once per 3 days, active phase - 1.5 months. Both
devices remain in the oral cavity for a retention
period of 6 months. After immediate removal of the
devices, a myofunctional trainer is prescribed for 9
months: the mode of use is 15 hours per day, every
day. The effectiveness of the treatment was
58.1+1.7%, total duration of treatment was 16
months; 12 people were treated according to the
standard algorithm: the screw of Marco-Rosa
appliance is activated once per 2 days, the duration
of the active phase of treatment is 64 days (2
months), the retention period is 6 months. After 3
weeks from the start of treatment, an installation of
fixed mandibular expander by Williams with an
activation scheme once per 4 days, the duration of
the active phase of treatment is 1.5 months, and the
retention period is 5 months. After immediate
removal of the devices, a myofunctional trainer is
prescribed for 12 months. Mode of use: 12 hours
per day. The effectiveness of treatment was
22.3+2.1%, the total duration of treatment was 20
months. Our proposed algorithm is 35.8 + 0.9%
more effective than the standard one in clinical
group 1l patients.

In the 111 clinical group, 30 people were
treated according to the algorithm proposed by us:
the appliance’s screw proposed by us is activated
once a day, the active phase is 32 days (1 month),
fixed mandibular expander by Williams is installed
2 weeks after the start of treatment and is activated
once per 3 days, active phase - 1.5 months. Both
devices remain in the oral cavity for a retention
period of 6 months. After immediate removal of the
devices, a myofunctional trainer is prescribed for10
months: the mode of use is 14 hours per day, every
day. The effectiveness of the treatment was
66.7+1.6%, the total duration of treatment was 17

months; 16 people were treated according to the
standard algorithm: the screw of Marco-Rosa
appliance is activated once per 2 days, the duration
of the active phase of treatment is 64 days (2
months), the retention period is 6 months. After 3
weeks from the start of treatment, an installation of
fixed mandibular expander by Williams with an
activation scheme once per 4 days, the duration of
the active phase of treatment is 1.5 months, and the
retention period is 5 months. After immediate
removal of the devices, a myofunctional trainer is
prescribed for 12 months. Mode of use: 12 hours a
day. The effectiveness of treatment was 29.5+2.4%,
total duration of treatment was 20 months. Our
proposed algorithm is 37.3 £0.7% more effective
than the standard one in patients of the Il clinical
group. The control group consisted of 20 people.

The data we received were analyzed,
interpreted and statistically processed. Statistical
processing of these data included a number of
parametric and non-parametric criteria of statistical
methods. The analysis was performed using
statistical packages MedStat and EZR v. 1.35
(Saitama Medical Center, Jichi Medical University,
Saitama, Japan 2017). Statistical analysis of
materials, summarization of results, and
generalization of conclusions were performed using
the method of variational statistics, taking into
account average values (mode, median, arithmetic
mean) and average error (M) with evaluation of
reliable values according to the Wilcoxon t-test, as
well as with the determination of the correlation
coefficient using the paired Pearson's method to
identify relationships between the obtained
indicators. A value of p<0.05 was taken as the
minimum probability threshold.

To compare these indicators obtained
before and after treatment, appropriate comparison
criteria for related samples were used. Comparison
of qualitative features was carried out using the
Chi-square test. If more than two clinical groups
were compared, univariate analysis of variance (if a
normal distribution) or Kruskel-Wallis test (if a
non-normal distribution) was used for quantitative
indicators. During the statistical analysis, criteria
with a two-sided critical area were used, with the
critical level of significance being p=0.05.

1. RESULTS.

According to research results (table 2), it
was established that when using the proposed
protocol in CG 1, the skeletal effect of the
maxillary expansion (BAMXxW) is 4.8+1.1 mm, the
alveolar effect of the expansion of maxilla
(AAMXW) is 4.9+0.8 mm., expansion of mandible
at the basal level (BAMdW) was 3.0£0.7 mm,
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while at the alveolar level (AAMdW) 5.9 + 1.2 mm
was reached; at the same time, we managed to
reduce the Little’s Irregularity Index value of
upper teeth (LIIMx) by 12.2 = 1.5 mm, the Little’s
Irregularity Index value of lower teeth(LIIMd)by
9.3 + 0.8 mm, i.e., we were able to transfer the
severity of crowding from severe to mild on both
maxilla and mandible. The effectiveness of the
treatment was 52.3+0.9%.

When using the proposed protocol in CG
2, the skeletal effect of the maxillaryexpansion
(BAMXW) is4,8+0,6 mm, the alveolar effect of the
expansion of maxilla(AAMXW) — 4,2+0,6 mm.,
expansion ofmandibleat the basal level (BAMdW)
was 3,2 £0,4 mm, while at the alveolar level
(AAMdW) —4,1 + 0,7 mm;at the same time, we
managed to reduce the Little’s Irregularity Index
value of upper teeth (LIIMx) by 13,1 £ 1,2 mm,
the Little’s Irregularity Index value of lower

teeth(LIIMd)by6,9+1,4 mm, i.e., we were able to
transfer the severity of crowding from severe to
mild on both maxilla and mandible. The
effectiveness of the treatment was 58,1+1,7%.

When using the proposed protocol in CG
3, the skeletal effect of the maxillaryexpansion
(BAMXW) is6,3+0,7 mm, the alveolar effect of the
expansion of maxilla(AAMXW) — 5,2+0,9mm.,
expansion ofmandibleat the basal level (BAMdW)
was 3,6 £0,8 mm, while at the alveolar level
(AAMdW) — 4,7 £ 1,1 mm;at the same time, we
managed to reduce the Little’s Irregularity Index
value of upper teeth (LIIMx) by 11,9 + 1,7 mm,
the Little’s Irregularity Index value of lower
teeth(LIIMd)by6,9+1,4 mm, i.e., we were able to
transfer the severity of maxillary crowding from
severe to moderate, from severe to mild on
mandible. The effectiveness of the treatment was
66,7+1,6%.

Table 2. CBCT data values in clinical groups by suggested protocol.

CBCT data | CGI

Before After Treatment efficiency | p-value

treatment treatment
BAMxW 58,7 £1,6 mm 62,1+ 0,9 mm p<0,05
AAMXW 56,2 £ 2,3 mm 60,9+ 1,3 mm 52,3+0,9% p<0,05
BAMdW 56,8 £ 1,2 mm 58,7 £ 0,6 mm p<0,05
AAMdIW 55,5+ 2,1 mm 59,6 + 1,4 mm p<0,05
LIIMx 18,1+3,5 mm 6,4+ 15mm p<0,05
LIiMd 13,9+ 2,4 mm 4,6+3,2 mm p<0,05
CBCT data | CGlI

Before After Treatment efficiency | p-value

treatment treatment
BAMxW 58,9 £1,8 mm 63,2+ 1,7 mm p<0,05
AAMXW 56,5+ 2,1mm 61,4+ 13 mm 58,1+1,7% p<0,05
BAMdW 57,1+ 1,4 mm 59,4+ 0,9 mm p<0,05
AAMdW 55,9+ 2,6 mm 60,8 + 2,4 mm p<0,05
LITMXx 17,8+2,9 mm 47+1,8mm p<0,05
LIIMd 11,7+ 2,5 mm 4,8+1,1 mm p<0,05
CBCT data | CGlII

Before After Treatment efficiency | p-value

treatment treatment
BAMxW 55,6 £1,3 mm 62,7+ 15 mm p<0,05
AAMXW 53,2 £ 2,5mm 58,9+ 2,3 mm 66,7+1,6% p<0,05
BAMdW 54,8+ 1,5 mm 58,7 £ 0,6 mm p<0,05
AAMdW 55,2+ 2,1 mm 57,5+2,9 mm p<0,05
LITMx 18,1+3,5 mm 6,4+15mm p<0,05
LIIMd 13,9+ 2,4 mm 2,9£0,5 mm p<0,05

Evaluating the results of treatment using a
standard protocol, we found that in patients with

skeletal effect of
was2,7+0,6 mm,
2,4+0,8mm., the

neutralgrowththe
maxillaryexpansion
alveolareffectofexpansionwas

skeletal  effect of mandibularexpansion
wasl,8+0,5mm, while at the alveolar level
mandibular expansion was3,9 + 0,8mm;at the same
time, we managed to reduce the Little’s Irregularity
Index value of upper teeth by 5,8 + 1,5 mm, at the
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same time, we managed to reduce the Little’s
Irregularity Index value of lower teethby 4,3+0,5
mm, , i.e., we were able to transfer the severity
degree of crowdingonly from severe to moderate on
both maxilla and mandible. The effectiveness of the
treatment was 25,6+1,7%.

Patients with horizontalgrowthhadlesser
skeletal effect of maxillaryexpansion-2,5+0,8 mm,
alveolareffectofexpansionwas3,6+1,3mm., the
skeletal — effect of mandibularexpansion
was2,1+0,5mm, while at the  alveolar
levelmandibularexpansionwas2,8 + 0,7mm;at the
same time, we managed to reduce the Little’s
Irregularity Index value of upper teeth by 6,2 £+
1,4Amm, we managed to reduce the Little’s
Irregularity Index value of lower teeth by 5,1+0,7
mm, were able to transfer the severity degree of
crowdingfrom severe to moderate on both maxilla
and mandible. The effectiveness of the treatment
was22,3+2,1%.

Patients  with  verticalgrowthhadbetter
skeletal effect of maxillaryexpansion—3,4+0,9 mm,

alveolareffectofexpansionwas2,9+0,5mm., the
skeletal effect of  mandibularexpansion was
3,3£0,4mm, at the alveolar

levelmandibularexpansionwas3,8 + 1,3mm;at the
same time, we managed to reduce the Little’s
Irregularity Index value of upper teeth by 4,2 +
1,3mm, at the same time, we managed to reduce the
Little’s Irregularity Index value of lower teeth by
3,4£0,3 mm, were able to transfer the severity
degree of crowdingfrom severe to moderate on both
maxilla and mandible. The effectiveness of the
treatment was29,5+2,4%.

1. DISCUSSION.

Comparing the obtained results of the
effectiveness of the treatment with the results of the
effectiveness of the treatment of tooth crowding in
variable bite according to traditional methods[10,
11] a significant difference in quantitative data was
observed.Thus, the effectiveness of treatment of
patients of CG Il reached 66.7+1.6% (for the
results obtained from patients who were treated
according to the traditional algorithm, this indicator
was 29.5£2.4% ); CG Il - up to 58.1+1.3% (for the
results obtained in patients who were treated
according to the traditional algorithm, this indicator
was 22.3+2.1%); CG | — 52.3+0.9% (for the results
obtained in patients who were treated according to
the traditional algorithm, this indicator was
25.6+1.7%).

Conclusions.The results of our conducted
statistical analysis of the proposed protocol
application efficiency of dental crowding treatment

allowed to improve treatment qualityof this
pathology in children. The results obtained after 16
months in patients with a horizontal type of growth
indicate that the effectiveness of the treatment of
CG Il patients reached 58.1+1.3%; after 17 months,
in patients with a vertical and neutral type of
growth, the effectiveness of the treatment of CG IlI
reached 66.7+1.6%, CG | - up to 52.3+£0.9%.0ur
proposed algorithm is more effective in patients
with a neutral type of growth by 26.9 + 1.2%, in
patients with a vertical type of growth by 37.3 £
0.7% and allows to shorten their total treatment
period by 3 months; more effective in patients with
a horizontal type of growth by 35.8 + 0.9% and
allows to shorten their total treatment period by 4
months.
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