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MORPHOMETRIC ANALYSIS OF MAXILLARY TUBERCLES IN CHI  LDREN
TO DENERMINE THE POSSIBILITY OF THEIR USE AS A SUPP ORT FOR DISTALIZATION
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High intensity and prevalence of carious proceas ® premature extraction of deciduous teeth hrdcteation of
favorable conditions for development of anomaliesl @eformities. To improve the efficacy in treatmef dentoalveolar
malocclusions which occur as a result of patholaiginesial displacement of the maxillary lateralttieeve considered the
possibility of using the maxillary tubercles as#f-sustained or additional distal support to mtheapermanent molar in the distal
direction. As a result of studying the featureshef maxillary tubercles structure, we proposed tiiisiribution according to their
form: a) flat; b) sloping; ¢) convex; by height into: a) low (up to 2 mm); b) medium (2-3 mm); ¢) high (more than 3 mm); by length
into: a) short (up to 5 mm); b) medium (5-8 mm); ¢) long (more than 8 mm). The prevalence of maxillary tutegdifferent in
sizes and shapes in children of different age ggougs studied, as well as the orthodontic appafatusolars distalization using
a high convex maxillary tubercle as a distal suppor

Key words: children, maxillary tubercles, pathological megiidplacement of the first permanent molars, anchor
system, molars distalization.

The work is a fragment of the research project i@al and experimental justification for improvirtige quality of
orthopedic treatment in patients with dentoalvegdathology”, state registration No. 0120U000573.

Due to the high intensity of caries and premateraaval of deciduous teeth, especially molars,
there are favorable conditions for the developrméanomalies and deformations in the sagittal Svarse
and vertical planes [1, 2, 8, 9]. Mesial migratafriateral teeth is especially pronounced, whichase of
premature extraction of deciduous teeth and unyirpabsthetics contributes to the occurrence of aent
anomalies, and the degree of displacement depentif®dime of loss of deciduous molars [3, 4].

A necessary and important stage of orthodontidrtreat is to correct the position of displaced
permanent molars, especially in the upper jaw. &foee, for their bodily distal movement often used
orthodontic appliances, one of which componentiésNance basis, which is located on the palate and
acts as a mesial support in the distalization dnsd5b, 6, 7, 12, 14]. However, the problem of filxeag
“anchor” loss, protraction of the dentition frongrt, combination of different anchor systems nluithe
orthodontic treatment remains relevant [10, 11,153,

Therefore, given the causes and consequencesro@free milk molars extraction, there is a need
for early diagnosis of pathological mesial teetimsifer, development of measures aimed at improving
methods for prevention and treatment of this paiipl

The purposeof the study was to perform morphometric analg§isaxillarytubercles in children
to determine the possibility of their use as aallistipport in the distalization of molars.

Materials and methods. To study the structure of the maxillary tubercle® examined 60
children without dental anomalies (group 1), whigare divided into the following subgroups: 7-8 year
(IA), 9-10 years (IB) and 11-12 years (IC) (20 dhgn in each group) and studied the shape andsize
120 maxillary tubercles. During the examinatiorgythused the “Map of determining the condition of
maxillary tubercles”, which contained the passport data efcthild, year of birth, dental formula, data on
the shape and size of the maxillary tubercles. EEadd underwent the maxillary contouring with algte
masses, and using the obtained diagnostic modekhtipe of the maxillary tubercles was determimed a
their size was measured using a caliper and ortitaddental gauge.

To determine the length of the maxillary tubertihe, orthodontic gauge was placed on the tubercle
slope and the distance was measured from the dstéhct surface of the last molar to the bottorthef
maxillary pterygoid notch, which is formed by tlewvier fibers of the internal pterygoid muscle fixed
the alveolar tubercles and posterolateral surfatieeopalatal bone’s horizontal part.

When determining the height of the maxillary tulberthe depth gauge of the caliper was placed
transversely to the bottom of the maxillary ptenggaotch so that the rod could touch the highesitpuf
the tubercle. After fixing the position of the gadr, the height of the maxillary tubercle was deiaed
(distance from the bottom of the maxillary pterydjoitch to the highest point on the maxillary alaeo
tubercle).

For statistical processing of the study results uged the generally accepted Student-Fisher
method, variational-statistical method of analysisa personal computer using a package of statiistic
software “Microsoft Excel — 2007” and “Statistica®&
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Statistical processing of the study results wadopmied by calculating the following indices:
arithmetic mean (M), arithmetic mean error (m), thkability of the differences in the results (Rhich
were considered significant with a probability fardiess than 0.05.

To perform distal movement of permanent molarsqiffie maxillary tubercle as a distal support,
we have proposed an orthodontic appliance for lgiatéon, which permits to use high and convex
maxillary tubercles as a self-sustained or addii@mchor system.

Results of the study and their discussiornin cases when in premature extraction of deciduous
molars prophylactic prosthetics was not performad pathological mesial displacement of the first
permanent molar was revealed, we considered thaljlidg of using the maxillary tubercle as a self-
sustained or additional intraoral distal supponntve the permanent molar, which prompted us tdystu
in detail topographic and anatomic features of ttaxyitubercles structure in children.

Thus, in order to improve the methods of molaradisation, we studied the structural features of
120 maxillary tubercles in children.

As our studies have shown, maxillary tuberclesediffh shape and size. When studying the
tubercles’ size, we paid attention to their heigid length, and as a result of our studies, weqsegh the
following distribution of maxillary tubercles.

1. By shape: a) flat; b)sloping; c) convex.

2. In height: a) low (up to 2 mm); b) medium (2-&imn c) high (more than 3 mm).

3. In length: a) short (up to 5 mm); b) medium (B¥); ¢) long (more than 8 mm).

Varieties of the shape of
the humps of the upper jaw are
shown in Fig.1, 2, 3.

The prevalence  of
different  shape maxillary
tubercles in different children’s
subgroups is presented in
table 1.

From the data presented
in the table it is seen that in the
subgroup IA the prevalence of
flat tubercles was (22.516.6)
%, significantly higher (p
<0.05) was the prevalence of
sloping tubercles, which was
50.0£7.9) %, and convex ones
- (27.5£7.1) %. In subgroup IB,
the prevalence of flat tubercles
was (22.5+6.6) %, sloping -
(42.5£7.8) % and convex -
(35.0¢7.5) %, with a
significant difference between
the prevalence of flat, sloping
and convex tubercles not being
detected. In subgroup IC, the
prevalence of flat tubercles was
(20.0£6.3) %, sloping tubercles
- (32.5£7.4) % and convex
ones - (47.5+7.9) % (p <0. 05).

Thus, at the age of 7 to 12
years, there is a change in the
maxillary tubercles shape from
sloping to convex one, due to
the growth of the alveolar
process and the preparation of
: the body to eruption of other
Fig. 3. Convex maxillary tubercle. permanent molars.
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Table 1
Distribution of maxillary tubercles by shape in chidren during the mixed occlusion period

Age of children (years)
Shape of tubercle 7-8 ([A) 9-10 (B) 11-12 (C)
n % n % n %
Flat tubercle 9 22.516.6 9 22.5+6.6 8 20.016.3
Sloping tubercle 20 50.0+7.9* 17 42.5+7.8 13 32.8+7
Convex tubercle 11 27.5+7.1 14 35.0+7.5 19 47.5%7.9

Note: * - p <0.05, compared to the prevalence aiftilbercles.

The dynamics of changes in the height of the mayxiltubercles in children during the mixed
occlusion period are shown in table 2.

Table 2
Distribution of maxillary tubercles by height in children during the mixed occlusion period
Age of children (years)
Tubercle’s height 7-8 (1A) 9-10 (B) 11-12 (C)
n % n % n %
low 12 30.0£7.3 7 17.5£6.0 5 12.5+5.2
medium 17 42.5+£7.8 19 47.5+£7.9* 16 40.0+7.8*
high 11 27.5+7.1 14 35.0£7.5 19 47.5£7.9*

Note: * - p <0.05, compared to the prevalence wf iobercles.

Analysis of the obtained data shows that the hedfjimaxillary tubercles in children during the
mixed occlusion period changes. Thus, in childresuibgroup IA the prevalence of low tubercles was
(30.047.3) %, medium - (42.5+7.8) %, high - (27.887% and a significant difference between these
indices was not detected. In subgroup IB, the peexa of low tubercles was (17.5+6.0) %, and the
prevalence of medium maxillary tubercles reliaty<{0.05) increased, making (47.5£7.9) %, and the
percentage of high tubercles was (35.0+7.5) %.ubgeoup IB it was found that the prevalence of low
tubercles was (12.5+5.2) % and significantly hig{er0.05) were the prevalence of medium and high
maxillary tubercles, which were, respectively, QY. 8) % and (47.5+7.9)%.

Thus, during the mixed occlusion period, the hemftthe maxillary tubercles gradually changes
from low to medium in 7-9 years and from mediunhigh in 10-12 years, depending on the growth and
development of the jaw and the alveolar processstage of permanent molars eruption and, possibly,
genetically determined features of child developtmen

The dynamics of changes in the length of the mailkubercles in children during the mixed
occlusion period are shown in table 3.

Table 3
Distribution of maxillary tubercles by length in children during the mixed occlusion period
Age of children (years)
Tubercle’s length 7-8 (1A) 9-10 (B) 11-12 {C)
n % n % n %
short 9 22.54+6.6 6 15.0+5.7 10 25.0+6.9
medium 19 47.5+7.9* 21 52.5£7.9* 13 32.517.4
long 12 30.0£7.3 13 32.5+7.4 17 42.5+7.8

Note: * - p <0.05, compared to the prevalence oftstubercles.

The data in table 3 indicate that in children age&tlyears (IA) the prevalence of middle maxillary
tubercles (47.5£7.9) % was significantly highek(05), the prevalence of short maxillary tubereles
(22.5+6.6) %, and long ones - (30.0+7.3) %. In digih aged 9-10 years (IB) (15.0+5.7) % of short,
(52.5£7.9) % (p <0.05) of medium and (32.5+7.4 Rkong maxillary tubercles were revealed. At thhe a
of 11-12 years (IV), the prevalence of short, mediand long maxillary tubercles was (25.0 + 6.9)%,
(32.5 £ 7.4)% and (42.5 + 7.8 )%, respectively, argignificant difference between these indices nas
found, which indicates their redistribution duethe increase in the number of long tubercles, Esalt
of the alveolar process preparation to eruptiontbér permanent molars, and short tubercles dteeto
fact that other permanent molars were eruptingaeetalready erupted.

Comparing the maxillary tubercles on the right #mel left sides in each child, we can conclude
that in the first two age groups, the differenceMeen the size and shape of the right and leftralé is
not observed. However, at the age of 11-12 yearg5i0% of the examined children, the shape aral siz
of the maxillary tubercles differ from each oth&hich can be associated with nonsimultaneous enupti
of other permanent molars on both sides. Thus, ¢hilren (22.5% of the examined in this group) we
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observed a combination of short and long maxilkadyercles, which was due to the nonsimultaneous
eruption of other permanent molars. In 19 child(én.5%) medium tubercles on one side and long
tubercles on the other side were found, and orlyil@lren (5.0%) had a combination of short and medi
tubercles.

Thus, when studying the features of maxillary tehes structure, we proposed the distribution of
the maxillary tubercles, which are divided by shage flat, sloping and convex; by height — intavi¢up
to 2 mm), medium (2-3 mm) and high (over 3 mm)jdngth — into short (up to 5 mm), medium (5-8 mm)
and long (over 8 mm).

The study on the prevalence of maxillary tuberdliedifferent shapes and sizes in all age groups
revealed that during the mixed occlusion period ude growth of the jaw and the alveolar proctss,
tubercles tend to increase in height and elongaiven the age of the child and individual featuod
the dental system’s development, we can assumgoibility of using high, long and convex maxylar
anchor systems.

The base band covers the maxillary
tubercles, which acts as a support for the distal
movement of the molar, moving along the arc,
which contains a loop in the distal part, which
is connected to the molar attachment by means
of an elastic ligature (fig. 4). The appliance is
activated once a week. Using our proposed
appliance, high and convex maxillary tubercles
can be used as an self-sustained anchor system,
as well as in combination with other anchor
systems.

It is known that for bodily distal
movement of molars a number of fixed
appliances designs with an anchor in the form
of the Nance appliance are most frequently
used (pendulum
appliance, distal jet, Jones-Jig, sliding mecharficst class appliance) [5, 15], as well as digt@k, when
used which anchor system are implants, alone asrimbination with known anchor systems [6]. However,
when using Nance “cushion” appliances as a medart for molar movement, many authors point out
that when they are used, the actual distalizatimounts 70%, while the loss of the anchor due to
proclination of incisors and angulation of molacs@unts for 30% [11, 13].

To reduce the anchor loss and to eliminate thegotion of the frontal area during distalization of
the molars, we considered the possibility of ughmgmaxillary tubercles as a distal support fordistal
movement of the molars. After analyzing the sizd shape of the maxillary tubercles, we proposed an
orthodontic appliance for distalization of molardich permits both to use the maxillary tubercleshe
main anchor system and to combine different tygesystems when moving the first permanent molars.
In addition, when using this appliance there isadtmo protraction of the frontal group of teethd @he
mesial displacement of the first premolar is mutialéer than in using appliances with mesial suppod
is corrected for further orthodontic treatment.

Fig. 4. Orthodontic appliance for distalizationmélars in the model.

(7

1. The features of the maxillary tubercles struefarchildren are studied and their distribution by
shape is proposed: a) flat; b)sloping; c) convgxhéight: a) low (up to 2 mm); b) medium (2-3 mm);
high (more than 3 mm); by length: a) short (up tard); b) medium (5-8 mm); c) long (more than 8 mm).

2. In the mixed occlusion period there is a chaingthe shape of the maxillary tubercles from
sloping to convex, increasing their height and gédion.

3. It is established that high, long and convex iftaax tubercles can both be used as the main
anchor system, and to combine different types sfesgs to move the first permanent molars.

4.3anponoHOBaHO OPTOAOHTUYHUH anapar AJIsl AUCTaNi3allii, KOHCTPYKILIA SIKOTO Ja€ MOXKIIUBICTh
BUKOPHCTOBYBATH BHCOKi, OBl Ta BUIYKI TopOW BEpXHBOI MIENENH B SKOCTI SK OCHOBHOI SKipHOI
CHCTEMH, TaK 1 MOEAHYBATH Pi3HI BUIU CUCTEM JJIS IEPEMIlICHHS MEPIIUX MOCTIHHUX MOJISIPIB.

4. An orthodontic appliance for distalization i®posed, which design permits both to use high,
long and convex maxillary tubercles as the mairhansystem and to combine different types of system
to move the first permanent molars.
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MOP®OMETPUYHHI AHAJI3 TOPEIB
BEPXHHbOI IIEJENH Y JITEA
JUISI BUBHAYEHHSI MOKJIMBOCTI
IX BUKOPUCTAHHSA B SKOCTI OIIOPH
IPUA JTUCTAJIIBALII
3asueb O.P., Oxoran 3.P., Oxoran LA.

Bucoka iHTECHBHICTh Ta MOLIMPEHICTh Kapio3HOTO
NpOLIeCY ~ NPHU3BOJATH O IEPeJYacHOr0  BUJAJICHHS
MOJIOYHHX 3yOiB Ta CTBOPEHHS CIPHATIMBUX YMOB JUIS
PO3BHUTKY aHOMaNii Ta nedopmamniii. 3 METOIO MiABHIIEHHS
e(eKTHBHOCTI JIIKyBaHHS 3yOOLIENCTHUX aHOMaJii, sKi
BUHUKAIOTh  YHACHiZOK  [ATOJOTIYHOTO  Me3ialbHOro
3MilmeHHsT OiYHMX 3yOiB BEepXHBOI INENIenH, HaMu
PO3MIIIHYTa MOXJIMBICTH BHKOPHUCTaHHSI TOpOIB BEpXHBOI
LIEJIeIH SIK CAaMOCTIHHOT a00 T0AaTKOBOI TUCTaIBHOI OLIOPU
JUIsL TIEPeMIlICHHsT MOCTIHOro Mojsipa B JMCTalIbHOMY
HampsMi. YHACHiZIOK BHUBYCHHS OCOOJMBOCTEH OynoBU
rop0iB BEepXHBOI INEJENH HAM{ 3alpPONOHOBAHUHA iX
po3momia 3a GopMoIo : a) Ha IUIOCKi; 6) MOJIOT; B) BUITYKIIi;
3a BUCOTOIO: a) Ha HU3bKi (10 2 MM); 6) cepenti (2-3Mm); B)
BHUCOKI (moHax 3 MM); 32 JOBKHMHOKO: a) KOPOTKi (10 5 MM);
6) cepenni (5-8 mm); B) moBri (moHany 8 MM), BUBUYEHO
MOIIMPEHICTh PI3HUX 3a po3MipaMu Ta (opmoro ropOiB
BEPXHBOI ILENeNd y iTeil pi3HUX BIKOBHX TPYIl, @ TAKOXK
3aIPONIOHOBAHO OPTOJNOHTUYHUII amapar A AucTasi3aii
MOJISPIB i3 BHUKOPHUCTaHHSIM BHCOKOIO BHITyKJIOTO ropba
BEPXHbOT IIEJIENH, SIK AUCTAIBHOI OIIOPH.

KuwuoBi cioBa: nita, ropOu BepxHBOI IMIeemH,
MIaTOJIOTIYHE Me3ialbHe 3MIIeHHs MIePIINX MOJISIPIB, IKipHA
cucTeMa, IUCTaNi3allis MOJISPIB.

Crarrs Hagiiinoia 10.09.201%.

MOP®OMETPHYECKHUIA AHAJIN3 BYTPOB
BEPXHEM YEJIOCTH Y JETEH
JJIs1 ONPEJEJEHHUSI BO3MOXKHOCTH
MX UCHOJIb30BAHHUS B KAUECTBE OIIOPBI
IIPH JUCTAJIMBALIUHA
3asiup A.P., Oxoran 3.P., Oxxoran U.A.

BeicOkasi ~ MHTEHCHUBHOCTH W PacIpOCTPaHEHHOCTh
KapHo3HOTO Ipolecca MNPUBOMAT K  IPEKAECBPEMEHHOMY
YAQIEHUIO MOJIOYHBIX 3yOOB UM 0Opa30BaHUIO OJAarONpPUSATHBIX
yCIOBUH Uil pa3BUTHSA aHOManuii W nedopmarmid. C menbio
MOBBILCHUA  3(Q(PEKTHBHOCTH  JICYCHUS  3yOOUYETIOCTHBIX
AQHOMAJIH, BO3HHMKAIOIIUX  BCIEJACTBHE MAaTOJOTHYECKOIO
ME3HAIBHOTO CMENIeHNs OOKOBBIX 3y0OB BEpXHEH YeINoCTH,
HaMH pPacCMOTPEHAa BO3MOJYKHOCTb HCIIOJNB30BaHHs OyrpoB
BEpXHEW YeITIOCTH KaK CaMOCTOSITEIBGHOM MM TOHOJIHUTEIbHON
JMCTaIbHOM ONOPBI VIS NMEPEMEILECHHS TIOCTOSIHHOTO MOJIsipa B
JMCTabHOM ~ HANpaBlieHMH. B pesysnprare  U3ydeHHs
ocoOeHHOCTEH cTpoeHHsT OYyrpoB BEpXHEH YEIIOCTH HaMHU
MPE/UIOKEHO WX paclpeieieHne mo Gopme: a) Ha mIockue; 0)
HAKJIOHHBIC; B) BBINYKJIbIC; [10 BHICOTE: a) HA HU3KUE (0 2 MM);
6) cpenuue (2-3 mm); B) Boicokue (6oee 3 MM); MO JUIMHE: a)
kopotkue (10 5Mm); 6) cpennue (5-8 mm); B) mmmnnbie (Gosiee 8
MM), H3YYCHO PACIPOCTPAHEHHOCTh PA3JIMYHBIX 110 pa3Mepam H
(dopme OyrpoB BepXHEHl YeNIOCTH y AeTel pa3HBIX BO3PACTHBIX
IPYII, a TaKkKe NPEAT0XKEHO OPTOJOHTHYECKUH anmapar mjs
JMCTAIM3allMM  MOJIIPOB  C  HCIIOJIB30BAHHEM  BBICOKOIO
BBIIYKJIOr0 Oyrpa BepXHeil 4esIfocTH, KaK AUCTaIbHOM OMOpBI.

KiwueBble ciioBa: 1etd, Oyrpsl BepXHEHl HYeTrOCTH,
MIaTOJIOTUYECKOE ME3HAIBHOE CMEIIEHUE IEePBBIX ITOCTOSHHBIX
MOJIIPOB, SIKOPHAst CHCTEMA, TUCTAIN3aINs MOJISIPOB.

Peuenszent Aerikos JI.C.
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