HEOHATOJOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

T. X1V, Ne 4(54), 2024

voL. Xiv, Ne 4(54), 2024 KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)

ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)
ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

UDC: [616-053.81+616.716.1]:616.314-089.23
DOI: 10.24061/2413-4260. X1V.4.54.2024.21

EFFECTIVENESS OF DISTRACTION
AND ORTHOGNATHIC INTERVENTION
IN THE TREATMENT OF MESIAL
OCCLUSION IN PATIENTS WITH
MAXILLARY UNDERDEVELOPMENT

I. Skrypnyk?, S. Shnaider?, O. Dienha?,
Zh. Novikova?, S. Rachynskyi?,
O. I. Demyd?®

Bogomolets National Medical University*

(Kyiv, Ukraine),

State Establishment «The Institute of Stomatology
and Maxillo-facial Surgery National Academy

of Medical Sciences of Ukraine»?

(Odesa, Ukraine),

Odesa National Medical University®

(Odesa, Ukraine)

Summary

Mesial occlusion is a complex orthodontic pathology that adversely affécts facial aesthetics, masticatory function, and
patient quality of life, making timely treatment critical. One of the modern methods of correction is distraction osteogenesis,
which allows gradual expansion of bone structures while minimizing the risk of relapse. The choice of treatment is based on the
patient’s clinical presentation, with distraction being a priority in cases where traditional surgery is contraindicated.

Aim of the study was a detailed analysis of the effectiveness and safety of various treatment methods for mesial occlusion in
adult patients with maxillary underdevelopment.

Material and methods. The study included 15 adolescent patients between the ages of 19 and 23 with skeletal mesial
occlusion. Baseline diagnostic data were obtained for each patient, and the volume of bone tissue in the vestibulo-oral direction at
the site of planned implant placement was assessed during preparation for implant placement. Statistically significant differences
between alternative quantitative characteristics with normal distributions were evaluated using Student’s t-test. A difference was
considered statistically significant at p<0.01. The study was carried out in compliance with the main provisions of the Council
of Europe Convention on Human Rights and Biomedicine (4 April 1997), the World Medical Association Declaration of Helsinki
on the Ethical Principles for Scientific Medical Research Involving Human Subjects (1964-2013), ICH GCP (1996), orders of
the Ministry of Health of Ukraine No. 690 of 23.09.2009, No. 944 of 14.12.2009, No. 616 of 03.08.2012. The work is a fragment
of the research project «Correction of violations of osteogenesis processes in the treatment and prevention of complications of
dental diseases wartime» state registration No. 0123U103247.

Results. The results of the study showed that in adult patients, orthognathic surgery ensures favorable skeletal outcomes
for maxillary mesialization. However, when the replacement of lateral incisors with canines is feasible, this treatment approach
may reduce the number of rehabilitation stages while achieving dentoalveolar relationships that conform to normal standards.
The use of distraction osteogenesis in adult patients has yielded good results and may be justified in cases of critical reduction
of maxillary body dimensions or contraindications to conventional orthognathic surgery.

Conclusion. Distraction osteogenesis and orthognathic procedures effectively correct mesial occlusion, ensuring a stable
increase in the sagittal dimension of the maxilla and improving occlusion. Replacement of lateral incisors with canines minimizes
the need for additional surgery in cases of agenesis. The choice of treatment method should be based on individual clinical
indications and risk assessment for each patient.
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Introduction

Mesial occlusion is one of the most complex forms
of orthodontic pathology, characterized by disruptions in
the harmony of the facial skeleton and dental occlusion,
significantly affecting aesthetics, functional capabilities, and
the quality of life of patients [1, 2]. According to modern
research, the severity of malocclusion directly impacts
patients” ability to chew food and other aspects of daily
life, emphasizing the importance of effective and timely
treatment for such conditions [3].

In recent years, there has been increasing interest in the
use of distraction osteogenesis as an alternative to traditional
orthognathic surgery. Distraction osteogenesis allows for
the gradual expansion of bone structures, facilitating soft
tissue adaptation and reducing the risk of relapse commonly
associated with more invasive surgical procedures [4, 5].
This approach is particularly relevant for patients with
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a pronounced deficiency in the sagittal dimension of the
maxilla or in cases where traditional orthognathic surgery
is contraindicated [6, 7].

In addition, the choice of method for replacing lateral
incisors in patients with agenesis is a critical consideration.
In certain cases, replacement of the lateral incisors with
canines is a rational approach because it reduces the number
of surgical procedures and shortens the treatment period
while maintaining functionally and esthetically optimal
dental relationships [8, 9]. However, the decision regarding
the therapeutic strategy should be made on an individual
basis, taking into account the clinical presentation and
diagnostic data of each patient [10].

It is also important to consider the potential complications
and risks associated with different treatment modalities.
Traditional orthognathic procedures, such as the Le Fort |
osteotomy, can be associated with serious complications,



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

including blindness, making distraction osteogenesis
a more attractive option for certain patient populations [11].
However, the need for prolonged treatment and the use of
external devices are factors that must be considered when
planning treatment [12].

Taking the above into consideration, the results obtained
will allow the development of well-founded clinical
recommendations for the selection of the optimal treatment
strategy to achieve stable functional and aesthetic results,
which have a significant impact on improving the patient’s
quality of life [1, 2, 13].

Aim of the study was to conduct a detailed analysis
of the effectiveness and safety of various treatment methods
for mesial occlusion in adult patients with maxillary
underdevelopment.

Material and methods. The study included
15 patients with completed growth who presented to the
Department of Orthodontics, Bogomolets National Medical
University, aged 19 to 23 years, with skeletal mesial
occlusion partially or completely caused by maxillary
underdevelopment and agenesis of the maxillary lateral
incisors.

Inclusion criteria for the group were bilateral absence of
maxillary lateral incisors, absence of transverse anomalies,
and mesial occlusion with normal SNB angle values.

For each patient, baseline diagnostic data were obtained,
including gender, analysis of Bolton’s diagnostic models
[12] to exclude size discrepancies between the maxilla and
mandible (in permanent occlusion), ANB angle values on
lateral cephalometric radiographs (LCR), inclination angle
of the maxillary central incisors to the maxillary plane on
LCR, and WITS assessment.

The following procedures were performed for the
patients:

— preparation for distraction in the area of the lateral
incisors using a fixed technique and horizontal distraction;

— preparation for orthognathic intervention involving
maxillary mesialization;

— preparatory measures for implantation;

— substitution of lateral incisors with canines and
orthognathic intervention involving maxillary mesialization.

For patients undergoing preparation for implantation, the
volume of bone tissue in the vestibulo-oral direction at the
site of the planned implantation was also taken into account.

The results were processed by variational statistical
methods of analysis using the software Microsoft Office
Excel 2016. Statistical processing of experimental study
results was carried out by the methods of variational analysis
using Student’s t-test. The difference was considered
statistically significant at p<0.01 [14].

The study was carried out in compliance with the main
provisions of the Council of Europe Convention on Human
Rights and Biomedicine (4 April 1997), the World Medical
Association Declaration of Helsinki on the Ethical Principles
for Scientific Medical Research Involving Human Subjects
(1964-2013), ICH GCP (1996), orders of the Ministry
of Health of Ukraine No. 690 of 23.09.2009, No. 944 of
14.12.2009, No. 616 of 03.08.2012.

The work is a fragment of the research project
«Correction of violations of osteogenesis processes in the
treatment and prevention of complications of dental diseases
wartime» state registration No. 0123U103247.

Results and discussion

Evaluation of the patients’ initial diagnostic data revealed
significant deviations from the norm. Depending on the
specific characteristics of the shape, width, and color of
the central incisors and canines, some patients underwent
surgical maxillary mesialization with canine replacement of
the lateral incisors after orthodontic preparation. In others,
the approach was to create space for subsequent prosthetic
replacement of the lateral incisors.

The systematized baseline diagnostic data and treatment
outcomes are presented in Table 1.

Table 1

Average values of baseline diagnostic data and treatment outcomes in patients with agenesis of lateral incisors
and mesial occlusion, M+m

Fixed technique Substitution
Measures Before Fixed technique + ortho natﬂic with canines +
Parameter treatment + distraction 9 orthognathic
surgery
surgery

ANB, degrees -2,810,2 1,2+0,3* 3,4+1,7* 2,4+0,6*
Proclination of central incisors, degrees 105,1+2,6 112,3+2,7 113,4+3,8* 110,4+4,1
WITS, mm -1,1+0,4 1,2+0,3* 3,2+0,5* 2,3+0,5*
Space for lateral incisor crown, mm - 7,2+0,7 6,4+1,8 -
Space between adjacent tooth apices, mm - 4,9+0,4 3,8+0,5 -

Note: * — values differ significantly from pre-treatment values, p<0,05

The treatment results show a significant and statistically
reliable increase in the ANB angle in both subgroups,
averaging 3.4+1.7 mm and 2.4+0.6 mm, respectively.
Hypercorrection of the maxillary position was intentionally
included in the treatment plan to compensate for possible
future relapse.

The WITS values and the incisor proclination were
significantly higher in the subgroup where the treatment
plan included the creation of spaces for the lateral incisors
compared to the subgroup where the lateral incisors were
replaced with canines. These values were 3.2+0.5 mm versus
2.3+0.5 mmand 113.4+3.8° versus 110.4+4.1°, respectively.
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Comparing these two treatment plans, we believe
that when it is feasible to replace missing lateral incisors
with canines, this approach is preferable. First, it reduces
the «treatment burden» on the patient by automatically
eliminating implant placement and prosthetic restoration
from the treatment plan. Second, this plan preserves the
inclination of the central incisors, which is optimal both
functionally and esthetically.

In certain cases, distraction osteogenesis can serve as an
alternative to classical orthognathic surgery. Distraction is
more commonly used for the mandible because significant
one-time movements of its fragments can lead to relapse
due to muscle traction attached to the mandibular body.
The gradual nature of distraction helps to avoid this by
allowing time for muscle adaptation. However, in some
cases, distraction may be the method of choice for adult
maxillofacial surgery. This may be justified by individual
structural features of the facial skeleton that place them at
higher risk for surgical complications. Given that blindness
is one of the potential complications of Le Fort | osteotomy,
distraction may be a reasonable option despite its drawbacks,
such as longer treatment time and, in complex cases, the
need to use extraoral devices.

In our opinion, maxillary distraction can also be justified
when there is a pronounced deficiency in the sagittal
dimension of the maxilla and its base, along with the absence
of not only the lateral incisors but also other teeth, either
due to agenesis or loss from other causes. In such situations,
the grafting of additional bone volume may be practically
essential for a complete reconstruction of the dental arch.

In the patients of the third subgroup, the application
of distraction yielded positive results: the ANB angle
averaged 1.2+0.3° after treatment, the WITS value averaged
1.2+0.3 mm, and the incisor inclination remained at the
pre-treatment level with an average of 112.3+2.7°. As in
the second subgroup, distraction allowed the creation of
significant space for the lateral incisors—7.2+0.7 mm at the
crown level and 4.9+0.4 mm at the root apex level (Table 1).

Thus, in adult patients, orthognathic surgery provides
favorable skeletal results for maxillary mesialization.
However, when the replacement of lateral incisors with
canines is feasible, such a treatment plan may reduce
the number of rehabilitation phases while achieving
normal dentoalveolar relationships. The use of distraction
osteogenesis in adult patients has shown good results and
may be justified in cases of critical reduction of maxillary
body dimensions or in the presence of contraindications to
classical orthognathic surgery.

References:

Conclusions

1. Distraction osteogenesis and orthognathic intervention
are effective methods for correcting mesial occlusion in adult
patients with maxillary underdevelopment. Both methods
provide a stable sagittal enlargement of the maxilla and an
improvement in the occlusal relationships, as evidenced
by a statistically significant increase in the ANB angle and
WITS values after treatment.

2. Replacement of the lateral incisors with canines is
a reasonable approach for patients with agenesis because
it reduces the number of rehabilitation stages and allows
achieving optimal dentoalveolar relationships while
minimizing the need for additional surgical procedures
such as implantation.

3. The use of distraction osteogenesis may be justified in
cases of significant deficiency in maxillary body dimensions,
especially when there are contraindications to classical
orthognathic surgery. This method prevents relapse by
gradually moving bone fragments and facilitates soft tissue
adaptation.

4. The results confirm that both methods — distraction

and orthognathic surgery — have their advantages and can
be used successfully depending on individual clinical
indications. The choice of a specific method should be based
on a comprehensive analysis of diagnostic data and risk
assessment for each patient.

Prospects for further research

Future research on the treatment of mesial occlusion
with distraction osteogenesis and orthognathic surgery offers
the opportunity to refine the methods for correcting this
condition. Emphasis should be placed on long-term stability
of results and prevention of relapse. Continued research into
the tissue biological responses to distraction, particularly in
the context of bone regeneration and soft tissue adaptation,
is essential. An important avenue for advancement is the
implementation of personalized treatment protocols based
on individual patient characteristics. In addition, further
integration of minimally invasive techniques and bioactive
materials could reduce the risk of complications and
accelerate healing processes.

Conflict of interest: None (There are no actual or
potential conflicts of interest related to this publication).

Financing: Self-financed (This article was published
without financial support).

1. Palomares NB, Celeste RK, Miguel JA. Impact of orthosurgical treatment phases on oral health-related quality of life. Am J
Orthod Dentofacial Orthop. 2016;149(2):171-81. DOI: https://doi.org/10.1016/j.ajodo.2015.07.032

2. Choi SH, Kim JS, Cha JY, Hwang CJ. Effect of malocclusion severity on oral health-related quality of life and food intake ability
in a Korean population. Am J Orthod Dentofacial Orthop. 2016;149(3):384-90. DOI: https://doi.org/10.1016/j.ajod0.2015.08.019

3. Alshammari A, Almotairy N, Kumar A, Grigoriadis A. Effect of malocclusion on jaw motor function and chewing in children:
a systematic review. Clin Oral Investig. 2022;26(3):2335-51. DOI: https://doi.org/10.1007/s00784-021-04356-y

4. de LiraAde L, Prado S, Aratjo MT, Sant’Anna EF, Ruellas AC. Distal movement of upper permanent molars using midpalatal
mini-implant. Dental Press J Orthod. 2013;18(2):18.e1-5. DOI: https://doi.org/10.1590/s2176-94512013000200006

5. Gianelly AA. Distal movement of the maxillary molars. Am J Orthod Dentofacial Orthop. 1998;114(1):66-72. DOI: https://doi.

0rg/10.1016/s0889-5406(98)70240-9

156



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

6. Yosra T, Abdoul Hafizou RA, Fatima Z, Hicham B. Orthosurgical approach of a skeletal class 11l malocclusion with mandibular
laterognathia: a case report. Ann Med Surg. 2023;85(6):2965-73. DOI: https://doi.org/10.1097/ms9.0000000000000591

7. Paranna S, Shetty P, Anandakrishna L, Rawat A. Distalization of Maxillary First Permanent Molar by Pendulum Appliance in
Mixed Dentition Period. Int J Clin Pediatr Dent. 2017;10(3):299-301. DOI: https://doi.org/10.5005/jp-journals-10005-1454

8. Londono J, Ghasemi S, Moghaddasi N, Baninajarian H, Fahimipour A, Hashemi S, et al. Prevalence of malocclusion in Turkish
children and adolescents: A systematic review and meta-analysis. Clin Exp Dent Res. 2023;9(4):689-700. DOI: https://doi.org/10.1002/
cre2.771

9. Kinzinger GSM, Wehrbein H, Gross U, Diedrich PR. Molar distalization with pendulum appliances in the mixed dentition:
effects on the position of unerupted canines and premolars. Am J Orthod Dentofacial Orthop. 2006;129(3):407-17. DOI: https://doi.
0rg/10.1016/j.ajod0.2005.12.004

10. De Ridder L, Aleksieva A, Willems G, Declerck D, Cadenas de Llano-Perula M. Prevalence of Orthodontic Malocclusions
in Healthy Children and Adolescents: A Systematic Review. Int J Environ Res Public Health. 2022;19(12):7446. DOI: https://doi.
0rg/10.3390/ijerph19127446

11. Caruso S, Nota A, Ehsani S, Maddalone E, Ojima K, Tecco S. Impact of molar teeth distalization with clear aligners on occlusal
vertical dimension: a retrospective study. BMC Oral Health. 2019;19(1):182. DOI: https://doi.org/10.1186/s12903-019-0880-8

12. Bolton WA. The clinical application of a tooth-size analysis. Am J Orthod. 1962; 48(7):504-29. DOI: https://doi.org/10.1016/
0002-9416(62)90129-X

13. Antoun JS, Fowler PV, Jack HC, Farella M. Oral health-related quality of life changes in standard, cleft, and surgery patients
after orthodontic treatment. Am J Orthod Dentofacial Orthop. 2015;148(4):568-75. DOI: https://doi.org/10.1016/j.ajodo.2015.03.028

14. Rohach IM, Keretsman AO, Sitkar AD. Pravyl’no vybranyi metod statystychnoho analizu — shliakh do yakisnoi interpretatsii
danykh medychnykh doslidzhen’ [Correct choice of statistical analysis method is the key way to high-quality interpritation of data of
medical research]. Naukovyi visnyk Uzhhorods’koho universytetu. Seriia: Medytsyna. 2017;2:124-8. (in Ukrainian)

E®EKTUBHICTh JUCTPAKIIi TA OPTOXIPYPITUYHOTO BTPYYAHHS
Y JIIKYBAHHI ME3IAJIBHOI'O IPUKYCY ¥ ITAIIIEHTIB
I3 JE®IIATOM PO3BUTKY BEPXHbOI IIEJEITHA
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HauionajabHuii Mmenu4Huii ynisepeurer imeni O. O. Boromoabus®
(m. KuiB, Ykpaina),
Jep:xkaBHa ycranoBa «I[HCTHTYT cTOMATOJIOTIT Ta 1MIeJIeNHO-JIMLEBOT Xipyprii
HaunioHajbHOI akageMii MeIHYHNX HAYK YKpaiHu»?
(m. Oneca, Ykpaina),
OnechbKHii HAIOHAJIBLHMIT MeIUYHUN YHiBepcuTeT®
(m. Oneca, Ykpaina)

Pesrome.

Me3ianbHuil puKyc — Iie CKJIaHa OPTOJOHTHYHA IIaTOJIOTIs, KA HETaTHBHO BIDIMBAE HA €CTETHKY 0OIHMYUs, (QyHKIIT )KyBaHHS
Ta SIKICTh JKUTTS NAII€HTIB, TOMY Ba)KIBE CBO€YACHE JiKyBaHHs. OJHUM 13 CydacHHX METO/IB KOPEKIii € TUCTPAKIIisl OCTEOreHesY,
sIKa JI03BOJISIE MTOCTYIIOBO PO3IIMPIOBATH KiCTKOBI CTPYKTYPH, 3HIDKYIOUH PU3HK PEeLUANBIB. BUOIp JIiKyBaHHS 3aJI€KUTh BiJ] KIIHIYHOT
KapTHHH HAI[IEHTA, IPUIOMY JUCTPAKIIis MOXe OyTH IIPIOPUTETHOIO Y pa3i IPOTHIOKAa3aHb 0 TPAAUIIHHHUX orepariii.

Merta gociazkeHHsI — ITaIBHUH aHai3 ePEKTUBHOCTI Ta 6e3MEYHOCTI PI3HUX METO/IIB JTiKyBaHHS ME3iaJIbHOTO MPHUKYCY Y TOPOCIIHX
TIALi€HTIB i3 Ae(IINTOM PO3BUTKY BEPXHBOI IIIEIJICIIN.

Marepiana i meroau. Y nociipkenHi Opanu ydacts 15 marieHTiB i3 3aBepIieHHM pocToM y Bili Bix 19 1o 23 pokiB i3 CKelneTHUM
Me3iaIbHUM MPUKYCOM. J{i1s KOKHOTO nanieHTa Oys10 BU3HAYEHO 3Ha4eHHs 6a30BOro HabOpy AiarHOCTHYHUX JAAHUX; IIPH IiTOTOBI 10
IMIUTaHTALi] BpaxoByBaM 00’ €M KiCTKOBOI TKAHUHH Y BECTHOYJIOOPAIFHOMY HAIPSIMKY B MiCIIi 3aIUIaHOBaHO] iMIuTanTanii. CTaTHCTHYHO
3HAYYIy BIAMIHHICTH MiX aJIbTePHAaTHBHIMH KUIBKICHIMH 03HAKAMU 3 PO3IIO/JIOM, BiAMIOBITHIM HOpPMAaIEHOMY 3aKOHY, OIiHIOBAJIU 32
nonomororo t-kpurepito CTeiofeHTa. Pi3HHIIO BBaXkau cTaTUCTHYHO 3Haudyoto rpu p<0,01. JlocimipKeHHsS BUKOHAHO 3 TOTPUMAHHSIM
ocHOBHUX Toj0xkeHb Konekuil Paju €Bponu 3 npas jronuHu Ta 6iomeanunnu (ix 4.04. 1997 p.), Tenbcinebkoi nexiapaii Beecsit-
HbOT MeJMYHOI acouiamii Mpo eTUYHI NPUHLKUIIK IPOBEICHHS HAyKOBHX MEIWYHMX JOCIIIKEHB 3a y4acTio Jironunu (1964-2013 pp.),
ICH GCP (1996 p.), nakasis MO3 Vkpainu Ne 690 Bix 23.09.2009 p., Ne 944 Bin 14.12.2009 p., Ne 616 Big 03.08.2012 p. PoGora €
(parMeHTOM HayKOBO-J0CTiqHOI pobotu «Kopekmis mopyIIeHs MponeciB 0CTeoreHe3y IpH JiKyBaHHI Ta IPOQUIAKTUI yCKIIaJHEHb
CTOMATOJIOTIYHIX 3aXBOPIOBAaHb y BO€HHUI gac» Ne nepxkpeecrpanii 0123U103247.

Pe3yabTaTn. Pesynbrati 006cTeXeHHS IMOKa3alHd, 0 y JJOPOCIUX MAIi€EHTIB OPTOrHATHYHA Xipypris 3a0e3nedye Xopoli cKe-
JIeTHI pe3yJbTaTh Npu Me3iaizanii BepxHboi mesnend. [Ipore mprn MOXKIMBOCTI 3aMiIIeHHS JIATepaIbHUX Pi3LiB iKJIaMH TaKHAH IIaH
JiKyBaHHS MOXKE 3MEHIIUTH KIJIBKICTh eTaliB peadiniTanii, npu IboMy MOXKHA OTPUMATH JAEHTOAIBBEOIISIPHI CITiBBIJHOIICHHS, 10
BIJINIOBI/TAaIOTh HOPMi. 3aCTOCYBAaHHS JUCTPAKI[IHOTO OCTEOTeHe3a y JOPOCINX Mali€HTIB JaBajI0 XOPOIIi Pe3yIbTaTH Ta MOXKe
OyTH BUIIPAaBJaHUM NPH KPUTHUYHOMY 3MEHIIEHHI PO3MIpiB Tila BEPXHBOI I[EJIEIH Ta HASBHOCTI IIPOTHIIOKA3aHb JI0 KJIACHYHOL
OPTOTHATHYHOI Xipyprii.

BucnoBoxk. /{uctpaxkiist ocTeoreHe3y Ta OpTOXipypridHi BTpy4aHHs €()EeKTHBHO KOPHUTYIOTh Me31aJbHUN MPUKYC, 3a0€3Meuyoun
cTablIbHe 301IBIICHHS CariTaJIbHOTO PO3MipYy BEPXHBOI IIENeTN Ta IOKPAIIEeHHs OKI03ii. 3aMiHEHHS JIaTepaIbHUX PI3LiB iKJIaMH
MiHIMi3y€e HEOOXiJHICT JOMAaTKOBHX XipypriuHUX BTpy4YaHb IIpH areHesii. Bubip MeToy ikyBaHHS HOBHHEH Oa3yBaTHCS HA IHAUBITY-
QIBHUX KJIIHIYHUX TOKa3aHHSAX Ta OLIHI PU3UKIB IS KOKHOTO MAIi€HTA.

KurouoBi ci10Ba: mesianbuuii npukyc; AMCTpakilis; OpToXipypriute BTpyyaHHs; BEpXHs LIeJIena; 10poCii.
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