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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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MAXILLARY EXPANSION IN YOUNG ADULTS: CBCT STUDY
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Abstract.

Objectives: This study was carried out to evaluate dental
changes in young adult patients with maxillary transverse
deficiency by the MSE II appliance, via cone beam computed
tomography (CBCT).

Materials and Methods: A total of 24 patients (12 females
and 12 males) with transverse maxillary deficiency were treated
with MSE II (Biomaterials Korea, Inc., Seoul, Korea). They
were aged 17 to 22. The MSE II device is composed of a central
expansion screw and four tubes that guide the mini-implants.
Mini implants measure 1.8mm in diameter and 13mm in length.
The extended length of the mini-implants allows bicortical
engagement of the palatal and nasal floor, reducing expansion
force on the anchored teeth. Activation of the appliance varied
with the patient's chronological age. We captured pretreatment
CBCT scans (T1), and immediately post-expansion CBCT
scans (T2). Measurements were performed to evaluate the
dental effect after expansion.

Results: within the limits of this study there is a significant
increase in intermolar and interpremolar distance (IMD-
IPD) and a significant change in the buccolingual inclination
of maxillary first molar and maxillary first premolar for both
sides right and left., however, the study shows there is no
significant difference between males and females in the result
for measurements after expansion.

Conclusion: MARPE appliances, such as the MSE II, can be
used to manage transverse maxillary deficiency in young adult
patients while causing minimal dentoalveolar side effects.

Key words. MSE 11, Transverse maxillary deficiency, dental
inclination, cone beam computed tomography.

Introduction.

Maxillary transverse deficiencies, found in 21% of children
and 10% of adults, is a typical orthodontic finding ]1[. For
expanding the maxilla and resolving the transverse discrepancy
in children, RPE is a useful orthodontic technique. The rapid
transverse force applied to the maxillary teeth causes the
midpalatal suture to become disturbed and separated. This
enhanced cellular activity results in sutural bone remodeling ]2[.
RPE's ability to respond to palatal expansion is less successful
in adults because of the zygomatic buttress's resistance and
the midpalatal sutures' maturity. The RPE can cause unwanted
side effects including arch expansion failure, bone dehiscence,
root resorption, marginal bone loss, and inability to produce
complete skeletal expansion in adults [3[.

The therapeutic technique known as surgically assisted RPE
(SARPE) aids in overcoming the zygomatic buttress and bony
plates' greater resistance in adults ]4[. SARPE, however, has
been shown to have a number of disadvantages, including high
cost, surgical morbidity, and periodontal problems] 5][.

Mini-implant assisted RPE (MARPE) appliances can now
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be used to treat adults with maxillary constriction. These
appliances can localize lateral forces to the midpalatal suture by
using mini implants as anchorage] 6[. These devices have been
reported to create resulting in less alveolar/dental tipping, and
more skeletal expansion, while also providing more stability.
Wilmes et al. suggested using the term hybrid expander for any
device used for maxillary expansion that is both skeletally and
dentally anchored ]7[.

The maxillary skeletal expander (MSE) is a MARPE appliance
design that has been reported in the literature since 2014 18,9,10].
In recent years, there have been several studies on the use and
success of MSE in adult patients. Cantarella describes the
zygomaticomaxillary complex moving downward and outward
in the coronal plane, with the fulcrum located slightly above
the frontozygomatic suture ]11[. The aim of this pilot study
was to evaluate the dental alterations in young adult patients
with maxillary transverse deficiency by (MSE) appliance, using
Cone Bean Computed Tomography (CBCT).

Materials and Methods.

A total of 24 patients were chosen for this prospective,
uncontrolled intervention study from the Department of
Orthodontics at Al-Ramadi Specialist Dental Center in
Anbar City, Iraq (12 females and 12 males). All the patients
were diagnosed with transverse maxillary deficiency by
an orthodontist in a specialist dental center and all will get
maxillary expansion by MARPE between April 2022 and
February 2023. CBCT images were taken before treatment
(T1) and immediately after maxillary expansion (T2). The
same CBCT device and technician were used. In both (T1) and
(T2), The study was approved by the University of Mosul's
Research Ethical Committee and Scientific Committee/College
of Dentistry under the approval number UoM. Dent/H.65/22.

The Included criteria: Patients with maxillary transverse
deficiency depending on Andrews’s analysis of six elements
]12[. Young adult patient ages ranged from 17 to 22 years
(males and females), absence of craniofacial syndromes, and no
prior orthodontic treatment, were enrolled in the present study.

The excluded criteria: Patients with developmental deformity.
Patient with cleft lip and palate or patient with nasal surgery.
In case of the existence of medical comorbidities such as
congestive heart disease, pulmonary disease, and neurological
disorders.

Appliance design: The expansion device that was used is
MSE type II (BioMaterials, Korea) as shown in Figure (1).
The MSE appliance consists of a central expansion jackscrew
which is available in three sizes (8mm,10mm, 12mm), and
four arms soldered to orthodontic bands on the anchor teeth
to facilitate it placing the appliance in position. Also has four
parallel holes welded to the jackscrew (1.8 mm in diameter)
These holes serve as guides for the placement of the mini
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Figure 1. The MSE Il appliance consists of (1) Ratchet Wrench Driver,
(2) an MSE expander, (3) Mini Hand Driver, (4) Short Engine Blade
(Shaft), (5) Micro Implant (M.1.), (6) Activation Key, (7) Safety Leashes.

implants. these 4 mini implants were 1.8 mm in diameter
and 13 mm in length. The longer mini-implant to enabling
bicortical engagement between the palatal and nasal floor. also,
to reduce the force transferred to the anchored teeth during an
expansion (OAS-T1511, Biomaterials Korea Inc.) 19][.

CBCT machine: The cone beam computed tomography
apparatus used in this study was Vatech i3D Co., Ltd, Korea.
The scanning was at single jaw used for all patients at 90 kV,
10mA, with voxel size 0.5mm, and the exposure time was 10
seconds. The software used for picture capture was (Acquisition
Interface), which was built and developed, especially for the
Vatech i3D.

The treatment procedure and laboratory Fabrication:

First visit: A full explanation of the processes to the patient,
including all the information and technical limits, as well as a
reminder that the procedure may fail. after that, the Separator
elastics are initially applied to the permanent maxillary first
molars on both sides.

Second visit: The separators were removed, and bands were
placed on the first molars. An alginate transfer impression was
made, and regular plaster was poured. Separator elastics were
returned to the molars. Also, improved oral hygiene.

Laboratory procedures: First, based on the width of the
palate, the greatest size that could be accommodated in the
palatal vault while still allowing for close adaptation to the
surface of the tissue has been used to choose the suitable size
of MSE 1I (8, 10, or 12 mm). The appliance was positioned
between the maxillary first molars, which permitted lateral force
against the pterygomaxillary buttress bone, which acts as the
main cause of resistance during skeletal maxillary expansion
[13]. The lateral arms were shaped to follow the palatal shelves
contour and soldered to molar bands. The central jackscrew
expander was tight on the palate, and the arm that supported
it was approximately 2 mm distant from the palate's side wall
[9]. After that, finishing and polishing as shown in figure (2).

Third visit: Separators are removed, topical anesthetics
are placed on the palate, the appliance is cemented by GIC
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(Takayama, Japan), and the vertical position in relation to the
palate is checked. Local infiltrative anesthesia is given through
mini implant holes, then self-drilling mini implant placement
using a manual ratchet key for precise assessment of torque
levels (Biomaterials Korea®, Seoul, South Korea), Before
beginning the activation protocol, a CBCT was performed
(T1), instructions about hygiene and activation, prescription of
analgesic drug of choice for two days (optional), and no need
for an antibiotic if the patient has good general health.

CBCT image: Prior begun with activation each patient
was asked to take CBCT (T1) Image acquisition. The patient
stood inside the CBCT unit and bit on the bite block presented
with the machine, which was also covered by new, clear
protective sheaths. The head position is adjusted from the
positioning panel such that the region of interest is centered in
the beam (the patient midline will coincide with the machine
midline). The head of the patient was stabilized with head
and chin rest in position so that the Frankfort horizontal plane
(which is the plane coinciding with the highest point of the
external auditory canal to the lowest point of the lower margin
of the orbit) is parallel to the floor. After that adjustment,
the required field of view by the technician from acquisition
interfere software (upper jaw 5*5 cm, parameters were selected
0of 90 Kv,10mA and exposure time 10 sec.)

The patient has been told that the machine would rotate during
the scan, and this is a normal thing.

Activation protocol: The activation protocol varied depending
on the patient's chronological age, as recommended by Moon et
al. as shown in Table (1).

CBCT analysis: The CBCT images were analyzed by using
Ez3D-i-3D software program. To decrease measurement errors
resulting from nonstandard head positions, all images were
oriented using a standardized procedure. the horizontal axis
parallels the palatal plane (ANS-PNS), as seen in Figure (3A),
and the vertical axis was aligned parallel to the nasal septum, as
shown in Figure (3B). The angle of slicing would be changed as
aresult ]14[ (Table 2).

CBCT measurement:

Intermolar distance (distance between mesiolingual cusps
of maxillary first molars): In the coronal slice, the mesiolingual
cusp and palatal root apex of the maxillary first molar could be
seen for the first time when the transverse section moved from
the mesial to the distal side as shown in Figure (3C and D).

Figure 2. Fabrication of MARPE (MSE II) In laboratory.



Horizontal axis

Figure 3. Radiological study of the tested groups

(A)CBCT image shows the horizontal axis parallel to the palatal plane (ANS-PNS)

(B)CBCT image shows the vertical axis parallel to the nasal septum.

(C) (IMD) Intermolar distance before expansion,

(D) (IMD) Intermolar distance after expansion.

(E) Buccolingul inclination (torque) of right and left maxillary first molars before expansion,
(F) Buccolingual inclination (torque) of right and left maxillary first molars after expansion.
(G) Interpremolar distance before expansion (IPD),

(H) Interpremolar distance after expansion (IPD).

(1) Buccolingual Inclination (torque) of right and left maxillary first premolar before expansion,
(J) Buccolingual inclination (torque) of right and left maxillary first premolar after expansion.
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Table 1. Activation protocol according to chronological age.

Early teens 6X/ week (0.80 mm / week

Late teens 2X/ day (0.27 mm/day)
Early to mid-20’s 4~6 X / day (0.53 ~ 0.80 mm/ day)
Older Min. 4~6X / day

After Diastema 2X/ day (0.27 mm/day)
* 6 Turns = 0.8mm (1 revolution)

Table 2. Landmarks evaluation.

Landmark Description

IMD Intermolar Distance

TMMR Torque of Maxillary first Molar Right
TMML Torque of Maxillary first Molar Left
IPD Interpremolar Distance

TPMR Torque of Maxillary first Premolar Right
TPML Torque of Maxillary first Premolar Left

Table 3. Intra-examiner reliability by using Intraclass correlation
coefficient test.

Before (T1) After (T2)
Interclass correlation Interclass correlation
IMD 0.997 0.998
TMMR  0.995 0.997
TMML 0.976 0.995
1PD 0.99 0.986
TPMR 0.998 0.999
TPML 0.999 0.998

results expressed as meab+SD (95%CI)

IMD=Intramolar distance, TMMR=Torque of Maxillary first Molar
right,

TMML= Torque of Maxillary first Molar left, IPD= Interpremolar
Distance,

TPMR= Torque of Maxillary first premolar right,

TPML= Torque of Maxillary first premolar left

The distance before and after the treatment was compared. The
difference in values was termed “the intermolar distance" at the
upper first molar] 15[.

Buccolingual inclination (torque) of maxillary first molars:
The torque of the first maxillary molar was defined as the angle
between the line from the tip of the mesiolingual cusp to the top
of the palatal root and the line of the horizontal plane as shown
in Figure (3 E and F).

On the coronal slice, the torque was measured at the time
when the cusp and apex were observed for the first time as
the transverse section progressed from the mesial to the distal
position ]16[.

Interpremolar distance (distance between palatal cusps
of maxillary first premolars): In the coronal slice, the palatal
cusp and palatal root apex of the maxillary first premolar could
be seen for the first time when the transverse section moved
from the mesial to the distal side as shown in Figure (3G and H)
]15[. The distance before and after the expansion was compared.

Buccolingual inclination (torque) of maxillary first
premolars: The torque of the first maxillary premolar was
defined as the angle between the line from the tip of the palatal
cusp to the top of the palatal root and the line of the horizontal
plane as shown in Figure (31 and J). On the coronal slice, the
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torque was measured at the time when the cusp and apex were
observed for the first time as the transverse section progressed
from the mesial to the distal position] 15].

Reliability of Measurement: Intra-examiner reliability was
tested by comparing all measurements for 5 patients recorded
from the first examination with the second examination repeated
after 2 weeks by the researcher himself. After that, the method
error was tested statistically by using the intraclass correlation
coefficient as shown in Table (3), which was 0.95 for all
variables measured in this study.

Statistical analysis: All measurements were tabulated in
groups, and the statistical analysis was performed using the
SPSS software program (version 20, SPSS Inc., Chicago, IL,
USA)

1. ShapiroWilk test proved that the data was normally
distributed.

2. Descriptive statistical analysis for all measurements (Before
& After).

3. paired sample t-test was used to compare all the
measurements Before and After.

Results.

Among 24 patients treated by MARPE in the present study,3
of them were excluded from the study as 2 patients exhibited
failure of the opening of the midpalatal suture, and one of them
suffer from severe inflammation around the mini-implant due to
poor oral hygiene.

The Test of Normality Distribution for the Data: The
normality test for all measurements (IMD, TMMR, TMML,
IPD, TMPR, TMPL) before and after treatment is performed
and shown in Table (4).

The Descriptive statistic for the data: The descriptive
statistic for all measurements (IMD, TMMR, TMML, IPD,
TMPR, TMPL) before and after treatment is performed and
shown in Tables (5).

The Comparison Between the Before and the After for
all data: The comparison between the before and after for all
measurements by using paired samples t-test is shown in Table
(6,7,8) and Figures (4).

Discussion.

Intermolar distance (distance between mesiolingual cusps
of maxillary first molars): In this study the most significant
changes after expansion occurred at the IM level, reflecting
the combined skeletal and dental expansion, this finding agree
with two studies with dental transverse maxillary expansion and
found IM increase ]17,18[. Compared to other studies using
the MARPE device, this increase in IM width is relatively less.
The most probable reason might be related to the MSE's design,
particularly its bicortical engagement with long implants that
provide greater skeletal anchoring [15[. Also, when Compared
to SARPE, the IM increase produced by SARPE was statistically
greater but did not differ clinically from MARPE ]19].
According to Carlson et al., the play between the miniscrew and
the insertion slot of the miniscrew may also be the cause of the
crown tipping [9[.

Buccolingual inclination (torque) of maxillary first molars:
The buccal inclination of the right and left maxillary first
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Figure 4. Comparison between studied group before and after tested parameters, comparison between IMD before and after treatment, comparison
between TMMR before and after treatment; comparison between TMML before and after treatment, comparison between IPD before and after
treatment, comparison between TMPR before and after treatment, comparison between TMPL before and after treatment.

Table 4. The Tests of Normality.

Test Paired Test Sample Statistic df Sig.
Before Male 0.158 11 0.200
IMD Female 0.147 10 0.200
After Male 0.126 11 0.200
Female 0.204 10 0.200
Before Male 0.132 11 0.200
TMMR Female 0.165 10 0.200
After Male 0.133 11 0.200
Female 0.129 10 0.200
Before Male 0.187 11 0.200
TMML Female 0.188 10 0.200
After Male 0.184 11 0.200
Female 0.177 10 0.200
Before Male 0.086 11 0.200
PD Female 0.183 10 0.200
After Male 0.173 11 0.200
Female 0.207 10 0.113
Before Male 0.218 11 0.149
TMPR Female 0.301 10 0.111
After Male 0.207 11 0.200
Female 0.230 10 0.144
Before Male 0.228 11 0.114
TMPL Female 0.219 10 0.190
After Male 0.212 11 0.230
Female 0.207 10 0.200

IMD: Intermolar Distance, TMMR: Torque of Maxillary first Molar Right,
TMML: Torque of Maxillary first Molar Left, IPD: Interpremolar Distance,
TPMR: Torque of Maxillary first Premolar Right,

TPML: Torque of Maxillary first Premolar Left

All values are non-Significant, the value at p > 0.05,

i.e., these experiments are normally distribution.
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Table 5. The Descriptive statistic for all the data (IMD, TMMR, TMML, IPD, TMPR, TMPL) before and after.

Test Paired Test N Minimum
IMD Before 21 34.00
After 21 39.20
Before 21 96.50
TMMR After 21 97.30
Before 21 97.20
TMML After 21 98.90
Before 21 26.70
IPD After 21 26.90
Before 21 91.00
TMPR After 21 90.40
TMP L Before 21 92.20
After 21 91.80

Maximum Mean Std. Deviation
45.20 40.3476 3.03474
50.10 44.6810 3.02698
104.30 99.9286 1.95350
105.50 102.0381 2.00885
104.20 100.2762 1.79886
105.90 102.1286 1.93343
40.90 35.1000 3.09322
43.40 38.1143 3.20114
100.30 95.2667 2.67625
100.00 94.6286 2.67921
103.60 96.1095 2.90498
102.80 95.4381 2.86033

IMD: Intermolar Distance, TMMR: Torque of Maxillary first Molar Right,
TMML: Torque of Maxillary first Molar Left, IPD: Interpremolar Distance,

TPMR: Torque of Maxillary first Premolar Right,
TPML: Torque of Maxillary first Premolar Left.

Table 6. The Comparison between Before & After of the measured parameters for the studied groups.

Mean
Bef 40.34
e .
Beft .92
TR i 103 .
ML e 1031286
e 116
Beft 5.266
TMPR Aite(t)rr ; 34.628;
Beft .1
e e

IMD: Intermolar Distance, TMMR: Torque of Maxillary first Molar Right,
TMML: Torque of Maxillary first Molar Left, IPD: Interpremolar Distance,

TPMR: Torque of Maxillary first Premolar Right,
TPML: Torque of Maxillary first Premolar Left
Paired Samples Statistics

Table 7. The Correlations between Before & Afier of the measured parameters for the studied groups.

Paired Samples Correlations

N
IMD Before & After 21
TMMR Before & After 21
TMML Before & After 21
IPD Before & After 21
TMPR Before & After 21
TMPL Before & After 21

** Highly Significant at P < 0.01.

molar was statistically significant in this study and ranged
from 1.2° to 4.6° on the right side and 1° to 3.9° on the left
side, which agrees with previous studies ]15,18,20[. This
change in buccal inclination cannot be due to dental tipping
only. Cantarella et al. described the MSE expansion because
of a skeletal rotation of the hemifacial structure with the
fulcrum at the frontozygomatic suture ]21[. This kind of
skeletal rotation would affect the buccal inclination of the
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N Std. Deviation Std. Error Mean
21 3.03474 0.66223
21 3.02698 0.66054
21 1.95350 0.42629
21 2.00885 0.43837
21 1.79886 0.39254
21 1.93343 0.42191
21 3.09322 0.67500
21 3.20114 0.69855
21 2.67625 0.58401
21 2.67921 0.58465
21 2.90498 0.63392
21 2.86033 0.62417
Correlation Sig.
0.947 0.000**
0.816 0.019**
0.911 0.001%**
0.879 0.000**
0.995 0.000%**
0.995 0.000**

molars because the landmarks further away from the fulcrum
would change more. Paredes et al. were the first to describe
this concept ]22[. Also, because the molars were the anchor
teeth, the first molar might have tipped buccally as the micro-
implants tipped or shifted laterally inside the palatal bone
during expansion. The molars exhibited greater tipping than
the PM, which can be related to the stabilizing wire being
unable to transfer expansion forces to the molars. Also, may



Table 8. The Comparison between Before & After for the upper and lower limits of the measured parameters for the studied groups.

Paired Differences

95% Confidence Interval of the " P
Mean Difference value

Lower Upper
IMD Before & After -4.333 -4.784 -3.882 20.036 0.000%**
TMMR Before & After -2.109 -2.656 -1.562 8.042 0.000**
TMML Before & After -1.852 -2.216 -1.488 10.606 0.000%**
IPD Before & After -3.014 -3.721 -2.307 8.890 0.000%**
TMPR Before & After 0.638 0.519 0.756 11.257 0.000%*
TMPL Before & After 0.671 0.538 0.804 10.545 0.000%**

** Highly Significant at P < 0.01, Paired Samples Test

IMD: Intermolar Distance, TMMR: Torque of Maxillary first Molar Right,

TMML: Torque of Maxillary first Molar Left, IPD: Interpremolar Distance,

TPMR: Torque of Maxillary first Premolar Right,
TPML: Torque of Maxillary first Premolar Left

be the result of the buccal cortical bone's higher density in
the maxillary first premolar areas ]23[.

Interpremolar distance (distance between palatal cusps of
maxillary first premolars): In this study, there was a significant
increase in interpremolar distance, and the mean increase
was 3.25 mm (1.82 mm—4.92 mm) which reflects the skeletal
expansion. Several studies agree with the increase in IPD
115,17,20,24]. However, the amount of increase in IPD is less
than IMD and this is related to the design of MSE in which
the maxillary first premolar does not attach to the anchor
wire. another cause may be related to the cortical bone around
the premolar supplying more resistance during expansion,
preventing buccal inclination ]25[. Palatal tipping of the
maxillary first premolar during expansion will decrease the
IPD which agrees with another study ]26[. When compared
to SARPE, which revealed no difference in the dentoalveolar
effects between premolars and molars ]27][.

Buccolingual inclination (torque) of maxillary first premolars:
The palatal inclination of the right and left maxillary first
premolar was statistically significant in this study and ranged
from 0.1° to 0.9 ° on the right side and 0.1° to 1.1° on the left
side, which agrees with previous studies ]26,28[. One probable
reason for the palatal movement of the maxillary first premolars
is the resistance force of the perioral muscles during expansion.
The skeletal rotation by the MSE may have initially altered their
inclination in the buccal direction, but the external force by the
perioral muscles tilted them in the palatal direction, reversing
and reducing the buccal inclinations of the first premolars.
This effect appears to be greater in the anterior region and less
severe in the posterior region ]29[. Other studies disagree and
report either no changes ]16,30[ or buccally inclined maxillary
first premolar ]18[ .A buccal inclination of the maxillary first
premolars was observed when Ngan et al. positioned the MSE
device in various palatal locations and used bands on the first
premolars to stabilize it.

Conclusion.

The following is the conclusion from the present study:

1. Increase in the IMD due to the buccal inclination of the
maxillary first molar during treatment and skeletal expansion.

2. TMMR and TMML changed in buccal inclination because it
was stabilized by the MSE, preventing uprighting.
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3. Significant increase in the IPD during MSE 11 therapy

4. TPMR and TPML changed in the palatal direction,
demonstrating that the teeth were uprighting, most likely due to
perioral musculature and mastication forces.
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