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Anterior open bite (AOB) is still one of the most difficult and demanding clinical problems. This malocclusion relies

on a reduction in the vertical relationship between the incisal edges of the upper and lower incisors.

anterior open bite molar intrusion skeletal anchorage orthognathic surgery

| 1. Introduction

There are many etiological factors of Anterior open bite (AOB). These include genetic, skeletal, dental and
functional factors; factors related to the morphology of soft tissues; and habits [X. Accompanying symptoms of AOB
include increased lower face height (LFH), short posterior face height (PFH), increased gonial and mandibular
plane angles and higher maxillary molar dentoalveolar height &. AOB is very often associated with numerous
dental abnormalities, including tooth crowding, followed by problems with chewing food and speech, as well as
aesthetic defects. Moreover, AOB is accompanied by muscular and functional problems, such as incompetence of
the lips and a convex facial profile Bl. The development of AOB is also associated with the existence of

parafunctions, which include thumb sucking or tongue thrust 4!,

The development of orthodontics has provided many varieties of treatment for both dental and skeletal forms of
AOB. The proposed treatment methods include both functional appliances and fixed appliances. Orthognathic
surgical procedures also play an important role in the treatment [,

In children, it is relatively simple to control facial growth through a variety of functional therapies. In this way,
blocking the growth of the lateral parts of the alveolar process and provoking the growth of the dentoalveolar
complex in the anterior region provide treatment options for AOB [2l. The treatment of AOB in non-growing patients
and adults is much more difficult due to the inability to influence the skeletal development of the facial part of the

skull, as well as the high susceptibility to relapse after orthodontic intervention in the dentoalveolar complex.

Traditionally, in patients with accomplished musculoskeletal development, the gold standard of treatment of AOB is
orthognathic surgery €. The surgical treatment of AOB includes solely LeFort | osteotomy (LIO) or in conjunction
with bilateral sagittal split osteotomy (BSSO) procedures performed on the mandible WIIEIE Orthognathic surgery
modalities offer the best possible three-dimensional correction of both the facial skeleton and the dentoalveolar
complex. It should be emphasized that the diverse range of procedures on the maxilla and the mandible that are

collectively described as orthognathic surgery procedures are recognized to be safe surgical interventions 19111,
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Among the methods of AOB treatment, the intrusion of molars with the use of temporary anchorage devices (TADS)
has a unique value. Mini-implants, mini-screws or mini-plates can be used as temporary skeletal anchorage 121,
The objective of this treatment option is to intrude the molar teeth by exerting a force between the temporary
anchorage placed on the bone and the orthodontic appliance. This procedure allows a positive overbite to be

achieved on the incisors by the intrusion of molar teeth followed by auto-rotation of the mandible (2],

The aim of orthodontic and surgical-orthodontic treatment is to correct malocclusion and achieve stable long-term
treatment results. AOB is among the dentoalveolar and skeletal problems characterized by a high relapse rate 14,
Therefore, it is important to critically evaluate the newly introduced methods of treatment in terms of the stability of
the achieved treatment effects.

2. Results of AOB Treatment Assessed by Achieving Positive
Overbite on the Incisors and Other Parameters of AFH

Regardless of the treatment option chosen, the primary outcome of AOB treatment is a positive overbite on
incisors. Changing the value from negative to positive indicated the correct treatment outcome on incisors,
regardless of whether the treatment was based on molar intrusion TADs or as a result of maxillary or bimaxillary

orthognathic surgery.

In all cases, AOB treatment resulted in a reduction in the measurements of AFH, understood as the linear distance
between N and Me, and a decrease in LFH, defined as the linear distance between the anterior nasal spine (ANS)
and Me or ANS-Me distance.

The values of overbite measured before and after AOB treatment using molar intrusion with skeletal anchorage
alongside the calculated change in the vertical relationship between the incisal edges of Ul and L1 are
summarized in Table 1, while the values of change in the distance of the mesial buccal cusp from PP are shown
in Figure 1.
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Figure 1. Change in the values of the distance of the mesial buccal cusp of the first upper molar from the palatal

plane (mm); NR—not reported.

Table 1. The change in overbite measured on the incisors as a result of anterior open bite treatment by molar

intrusion using skeletal anchorage (mm).

Stud Pre-Treatment Post-Treatment Change in

y Mean (SD) Mean (SD) Mean (SD)

Baek et al. 2010 -3.91 (1.65) 1.65 (0.82) 5.56 (1.94) *

Scheffler et al. 2014 -1.2 (1.7) 1.0 (NR) 2.2 (1.6) SNR

Sugawara et al. 2002 -2.8(1.8) 2.1(0.8) 4.9 (NR) SNR
Deguchi et al. 2011 -4.4 (1.2) 1.8(1.1) 6.2 (1.7)*

Marzouk and Kassem 2016 -4.7 (2.3) 2.18 (0.48) 6.93 (1.99) **

Rﬁiﬁgﬁ@&ﬂ&; SD—standard deviation; * significant difference compared with pre-treatment (p < 0.05); **
OB FHTEenE BRI R e e PER R S %Rk, 3. AR AIES PSS AR stability of Anterior

Pen-Bite Treatment by Intrusion ﬁf Maxillary Posterior Teeth. Am. J. Ortho .Dentofa(f;. Ortlr)loep.
esults of AOB treatment using orthognathic surgery techniques assessed on the basis of overbite are

TheO
2010, 138, .e1-396.e9,. . . : . . . .
summaﬁ’zed in %%?e 2. T%e greatest overbite change was found in patients subjected to bimaxillary surgery in the

studies by Ding et al. [ (3.8 mm). It should be noted that in these studies there was also the highest negative
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highengitadinabl 0-Year. Postretentionikadioatoarof ©bhbdbatieady FreaenuBiati enisyAng. the @rshivsl of
AOBABERtBENfL Wik tB6 .division into maxillary and bimaxillary surgery, a greater value of overbite change was
PRARUES PIMRIAREIR t%WRﬂur?ge”Xer}& e O e Bt ABI0LY AR MER d5amEne BafRment
bmﬁxnd%%/esH%:[y \(3381%5571)524&5%\? s,ggée %rai |g3;5e same studies, the highest value of overbite after surgery

was obtalned in the group of patients treated with LIO only (1.23 £ 1.05 mm).
4. Leite, J.S.; Matiussi, L.B.; Salem, A.C.; Provenzano, M.G.A.; Ramos, A.L. Effects of Palatal Crib

Talded.Boadedngpinewerkisr iy dasatdenttod AotssionOpessBitef sitRvgspbictedegn@onized Clinical

Study. Angle Orthod. 2016, 86, 734—739.
Pre-Treatment Pre-Surgery Post-Surgery Change in

Study Mean (SD) Mean (SD) Mean (SD) Mean (SD) h
Ding et al. 2007 -3.2 (NR) -3.2 (NR) 0.6 (NR) 3.8 (NR)
» NR -2.55 (1.41) M 1.23 (1.05) M 3.78 (NR) M
feittinen etal. 2021 NR ~2.19 (1.44) B 0.98 (1.53) B 3.17 (NR) B
. -0.7 Ml -0.6 Ml 1.3 Ml 1.9 MI 2012,
SR —2.1ME ~1.9ME 0.2 ME 2.1 ME
Fischer et al. 2000 NR -0.9 (2.6) 1.3 (1.1) 2.2 (2.4) i H
Proffit et al. 2000 NR NR NR NR lolars

with Application of a Skeletal Anchorage System (SAS) tor Open Bite Correction. Int. J. Adult

Orthodon. Orthognath. Surg. 2002, 17, 243-253.
NR—not reported; SD—standard deviation; M—maxillary group; B—bimaxillary group; Ml—maxillary intrusion; ME

8. ReAHR b dudtirosaka, H.; Oikawa, H.; Kuroda, S.; Takahashi, I.; Yamashiro, T.; Takano-
Yamamoto, T. Comparison of Orthodontic Treatment Outcomes in Adults with Skeletal Open Bite

ventl aI Ed elnta Im Iant.rAnchored Orthodontics. Am. J. Orthod.
[ eﬁlf rea SEBR olar Intrusion
ent Ort op S

Yithithg, adved of skeletab laneRaiagB Mkt HNMrCNtrgenveatkbePeily, R gtawiney Femtiegto surgical-
orttogentimeeiekdtaimersaf il Hegtithedertte Siaketalmasiasriisr OpeBitthat A®spinil eraeitdaagent
coow@mtip@"@jw_[bp @@gqmey_t o roids i@ﬁn@phmei\gﬂ@nQ&Ue than orthognathic surgery 181,

1 -isCQ%}%&s%ei; ok ?oﬁﬁéﬁoWJ<an§%mﬁl9£lzdﬂn5’J&¥%"?Fé%‘?n?én'? AR QRRIAIUF CRUNRIGEH M A Flgh
re|a9£€‘&%‘&5ﬁ?'ﬁi§w%8ﬁ¥f één%’%%ﬂo@?gfedﬁrdy eriﬂl)%ﬂﬁglf?@?m%{rgf /38%6195 ’b%gléfﬁggg In the case of

1artPgants, treatmiente, ok AQRKeith entractinnsidércelapoiriplieeitid s @achBroplerasRdigtetint@ven higher
relapsthiagmetiie S 3Ry vasRewe\in cheSHaPHifidiHenal nOrakNeasiiiiofaRB SergnendE!. 59, 1128-1136;

discussion 1137.
In all articles on AOB treatment with molar intrusion, a positive overbite was achieved as a result of shortening the

s ALK ddumrer MO RreSa oot Wsy Fink ARSIRGH QR TEAAMSRE CL AR SIRELE BE MU MIRIOS A" R Vthe
shoﬁémﬁg%ﬁ&ﬁnOJ@EQ:?hé?ﬂé‘%&lé%@BHéA?%@@ﬁé Q&H@QHU&Q % f]tf?fg p‘%%ﬂlor%ggm is also the CCW rotation
19t veaailinle; Ketaiserof Nahplaler iTek it oneieraalanAcopmsich Oivess BissiTraaiirraselaated the
pacg @ elemetiisi Buanpsitohpagsdlle Ortisediro@erorraBBiic-goes and reduced the risk of loosening of the

anchoring elements 18],
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Treatm mes in 58 Patients. Eur hod. 2 22,711-71
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1811 Zuroff, J.P.; Chen, S.-H.; Shapiro, P.A; Little, R.M.; Joondeph, D.R.; Huang, G.J. Orthodontic
Treatment of Anterior Open-Bite Malocclusion: Stability 10 Years Postretention. Am. J. Orthod.
On®entbtaeffenthop AZEL OedBrerd0gdrdB32.e8 the treatment method used, is the angular change in the
%°S§'v‘\’/”n%fetﬂe R SRS G2 BB, TORIIWS'S - PRRAStehat RS Tan G Rnggges as

BT nCR A A e LG B DB AR R STar SRR fé’%téP%‘S'r’&‘%’c%‘FcBn%“O Rtihe mandible
as al.rrgeé H%antlgf?& htoeng(E)aF pseurr1 Bite: A Retrospective Study. Eur. J. Orthod. 2001, 23, 547-557.
20rtRygftith\/darg Baiteigrs the PouRibistyCf, dhunvgipg The. drouipTesineS tafltitisypobiSangitabQpgntRitemandible
but G eloti orakilfal & Heortdu® stebismpradadlec® riagthe2d P0sitd; diahgklid .the angle of PP to MP with slight
Zrl_e.%te_\ilen8&%'?%??’];”!52%3&9I%:OtA'\r/l\FeF?otthSél‘r'l”Q?Secgpreeg{%% t')n '8 P8HA B iaTesa Iétfa'éjct)tBaltgp ffd with
bm@m{la&i c())rrﬁ?/o%raatﬁuﬁ/lg% 3 shgt&trae%ﬂtllﬁle '\c]h%\ rﬂesnghfl %N é)ﬁ i 13%gegrees were obtained, accompamed
ges 0138 e ea

@etneved from https //encyclopedla pub/entry/hlstory/show 41604

The treatment of AOB by molar intrusion allows a larger positive overbite on incisors than surgical treatment
immediately after surgery, but a smaller range of changes in AFH or LFH, to be obtained. Molar intrusion in AOB
treatment causes a greater CCW rotation of the mandible than AOB treatment with BSSO or bimaxillary surgery,
but less than with LIO alone.

Since the treatment of AOB remains a demanding clinical problem for both orthodontists and maxillofacial
surgeons, any attempt to introduce new treatments for this problem becomes extremely valuable, especially if the
new treatment method is less invasive and remains at least comparably effective. In orthodontic and surgical

treatment of malocclusion, it is extremely important to maintain stable treatment results and prevent complications.
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