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BBeaeHue: Hefopa3BUTUE HUMKHEN YeNtoCTU Y MOAPOCTKOB 6e3 reHeTUYeCKMX CUHAPOMOB YacTo CBA3AHO C NPOrpeccupyoLUMmU AereHepaTUBHbIMU
M3MEHEHUAMM BUCOYHO-HUKHEYEHOCTHBIX CYCTaBOB. Takas MaToNorva NPMBOAMT K BblpaXKEHHOMW IMLLEBOV aCUMMETPUM, OKK/THO3MOHHBIM HapyLLeHU-
AM M 3cTeTUYeCKUM AedeKTam, TPebyoLmUmM XMpypruyeckoi Koppekumn. O4HaKo BbINONHEHUE KNAacCUYeCcKMX OPTOrHaTUUYECKUX onepaLui y naumeH-
TOB C He3aBePLIEHHbBIM POCTOM JIMLIEBOTO CKEJIETa COMPAXKEHO CO 3HAUNTENbHOMN TPABMATUYHOCTBIO U PUCKOM PeLanBa BCIEACTBUE NOCTEAYIOLLErO
pocTa. B aTux ciyyanx AUCTPaKLMOHHbIA OCTEOreHe3 pacCMaTpPMUBAETCA Kak MeHee MHBa3MBHaA U 6onee GU3MONOTMYHAA anbTEPHATHBA.

Llenb uccnepoBanua: oueHUTb 3GGEKTUBHOCTD KOMMPECCUOHHO-AMUCTPAKLIMOHHOTO ocTeoreHesa (KAO) ¢ Mcnonb30BaHWEM BHYTPUPOTOBbLIX KPUBO-
NIUHENHbIX AUCTPAKTOPOB Y NOAPOCTKOB C HECUHAPOMANbHOW MMNOMNAa3uelt HUXKHEN YentoCTy, a TakKe ONpPeaenuTb LenecoobpasHoCTb NPUMEHEHUA
KOO B KayecTBe WWaAALLEli abTePHATUBbI OPTOTHATUYECKOW XMPYPIUW.

Martepuan u metoapl: NposeseHo obcnesoBaHne U ledeHre 3 NaLMeHToB NOAPOCTKOBOrO Bo3pacTa (2 aeBouku 17 neT u 1 manbumk 16 net) ¢ acum-
METPUYHOIN HECMHAPOMANLHOM TMMONIa3neit HUKHEN YentocTu Ha GOHe MOCTapTPO3HbIX M3MeHeHuit B BHYC. Bcem nauueHTam BoinonHeH KOO c
MCMNONb30BaHUEM BHYTPUPOTOBbIX KPUBONMHEWHbIX AUCTPAKLMOHHbIX annapatoB «Conmet» (Mocksa, Poccus). MpefonepauuoHHoe naaHuposa-
HWe OCYLLECTBNANOCh METOAOM TPEXMEPHOTO KOMMbIOTEPHOTO MOAENMPOBaHUA Mo AaHHbIM MCKT ¢ npumeHeHVem nporpammHoro obecneyeHus
CranioTools Distraction (Mocksa, Poccus; per. ya. RU 2016612081) 1 aHannsom TenepeHTreHorpamm. uHammuka GOpMUPOBaHMA KOCTHOTO pereHe-
paTa KOHTposMpoBanachk ¢ nomolubto KT 1 Y3U. Bce naupeHTbl (M UX 3aKOHHbIE NPeAcTaBuTenu) Aann MHGOpMUpoBaHHOE cornacke Ha 06paboTky
NepcoHasbHbIX AaHHbIX.

Pe3ynbTaTbl: BO BCEX C/Ty4anX JOCTUTHYTO KAMHWUYECKM 3HAUMMOE YAJIMHEHWE TeNa U BETBU HUXKHEW YeNtocTH, YTO MO3BOMIO YCTPAHUTb JIMLIEBYHO
ACMMMETPUIO U BOCCTAHOBMUTb NPaBW/bHbIV NPUKYC. CpeaHUI MPUPOCT ANMHBI HUXKHeW YentocTn coctaBun 12-16 mm. KauectBo 06pa3oBaHHOro auc-
TPaKLMOHHOTO pereHepata no JaHHbIM KOHTPonbHOM KT pacleHnBanoch Kak HopmoTpoduyeckoe. H1 ofHOMY M3 MauMeHTOB He noTpeboBanoch
nocaefytollee opTOrHaTUYECKOe XMpPypruyeckoe BMeLLaTeIbCTBO; OCNOXKHEHUI B X04e eYeHua He 3adUKCUPOBaHO.

3akntouenmne: KO c Mcnonb3oBaHMEM BHYTPUPOTOBbIX KPUBOIMHEWHBIX AUCTPAKTOPOB NPEACTaBAAET SGOEKTUBHYIO U MEHEE TPAaBMATUYHYIO aflb-
TepHaTMBY OPTOrHATUUYECKOM XMPYPIUM Y NOAPOCTKOB C HECUHAPOMANbHOM TMNONAa3nel HUKHeW YentocTu. PerynapHblit MOHUTOPUHT CO3peBatoLLero
pereHepata metogamu KT 1 Y31 no3sonfeT MHAMBWAYANU3MPOBATb TEMN AUCTPAKLMU U MUHUMU3UPOBATb PUCK PA3BUTUA OCIOKHEHW.

KnioueBble cnoBa: OuCMpaKyUOHHbIU OcmeozeHe3, HUMHAA 4enocme, acummempus, MoOPOCMKU, KpusonuHeliHbili ducmpakmop, Conmet,
0pMo2HaMUYECKaA XUpypaus, KAUHU4ecKul cayyad.
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USE OF MANDIBULAR DISTRACTION OSTEOGENESIS IN ADOLESCENTS AS AN
ALTERNATIVE TO ORTHOGNATHIC SURGERY: A CASE SERIES
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National Medical Research Center “Central Research Institute of Dentistry and Maxillofacial Surgery”, Moscow, Russian Federation

Introduction: Mandibular underdevelopment in adolescents without genetic syndromes is often associated with progressive degenerative changes in
the temporomandibular joints (TMJs). This condition leads to pronounced facial asymmetry, occlusal disorders, and aesthetic defects requiring surgical
correction. However, conventional orthognathic surgery in patients with incomplete facial skeletal growth is associated with considerable surgical trauma
and a risk of recurrence due to subsequent growth. In such cases, distraction osteogenesis is a less invasive, more physiological alternative.

Objective: To evaluate the effectiveness of compression-distraction osteogenesis (CDO) using intraoral curvilinear distractors in adolescents with
nonsyndromic mandibular hypoplasia, and to determine the feasibility of using CDO as a less traumatic alternative to orthognathic surgery.

Methods: Three adolescent patients (two 17-year-old girls and one 16-year-old boy) with asymmetric nonsyndromic mandibular hypoplasia associated
with post-arthrotic changes in the TMJs were examined and treated. All patients underwent CDO using Conmet intraoral curvilinear distraction devices
(Moscow, Russia). Preoperative planning was performed using three-dimensional computer modeling based on multislice computed tomography (MSCT)
data with CranioTools Distraction software (Moscow, Russia; registration certificate RU 2016612081) and analysis of cephalometric radiographs. The
dynamics of bone regeneration were monitored using CT and ultrasonography. All patients (and their legal representatives) provided informed consent
for the processing of personal data.
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Results: In all cases, clinically significant lengthening of the mandibular body and ramus was achieved, allowing correction of facial asymmetry and
restoration of proper occlusion. The mean increase in mandibular length was 12-16 mm. Follow-up CT showed the distraction regenerate was normotrophic.
No patients required subsequent orthognathic surgery, and no complications were recorded during treatment.

Conclusion: CDO using intraoral curvilinear distractors is an effective and less traumatic alternative to orthognathic surgery in adolescents with
nonsyndromic mandibular hypoplasia. Regular monitoring of the maturing regenerate by CT and ultrasonography makes it possible to individualize the
rate of distraction and minimize the risk of complications.

Keywords: Distraction osteogenesis, mandible, asymmetry, adolescents, curvilinear distractor, Conmet, orthognathic surgery, clinical case.
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BBEAEHMUE

HecnHapomanbHaa dopma HefopasBUTUA HUXKHEN YentocTn y
NOAPOCTKOB YacTo GopmupyeTca Ha GoHe ereHepaTUBHBIX U3MeHe-
HUI BMCOYHO-HUMKHEYENOCTHBIX cycTaBos (BHYC) uan namonatunye-
CKOM pe3opbLymn MblLLENKOBOTO OTPOCTKA. KIMHUYECKM OHA NposBAs-
€TCA BblpaXKEHHOW SIMLIEBOM acUMMETPUeN, HapyLeHWeM MpUKyca 1
NCUXONI0TMYECKUM AUCKOMPOPTOM, YTO TpebByeT XMpypruyeckoin Kop-
pekumn. Knaccuyeckm noaxofom B TaKWX CAy4vasx ocTaérca opTo-
rHaTUYeCKas XMpYprus ¢ O4HOMOMEHTHbIM NepeMeLLeHNeM KOCTHbIX
dparmeHTOB, 0HaKO NpoBeAeHNe NoA06HbIX onepaLuil y NaLuueHTos
C NPOAO/KAOLMMCA POCTOM /INLLEBOTO CKE/IETA COMPSAMKEHO C BbICO-
KOV TPaBMaTUYHOCTbIO U PUCKOM peLnamnBa AedopmaLiuu.

B nocnepHue roabl B OTEYECTBEHHOW IMTepaType NoAYEPKMBa-
eTcA 3QEKTUBHOCTb NOCTENEHHOW KOCTHOW AMCTPaKUMK. Tak, npo-
[lEMOHCTPUPOBAHO YCMELIHOE NMPUMEHEHUE BHYTPUPOTOBbIX KPUBO-
NMHEMHbIX annapaToB y AEeTei ¢ HUXKHEN MUKporHaTuen [1]. Takxke
MOKa3aHo, YTO UCMO/Ib30BaHNE KOMOUHMPOBAHHBIX METOLOB, BK/O-
4an GM3MO- U MarHUTOTEPaNuIo, CNOCOBCTBYET NOBbILLEHUIO Ka4ecTBa
KOCTHOTO pereHepaTa M CHUMKEHUIO PUCKA OCNOMKHeHWI [2]. Kpome
TOro, pe3sy/bTaTbl OAHOMO U3 UCCNEA0BAHMI NOATBEPANAN, UTO CTPYK-
Typa KOCTHOTO pereHepaTa nocse KOMNPECCUOHHO-AUCTPAKLMOHHOMO
octeoreHesa (KZ0) B 0TaanéHHbIE CPOKM MPAKTUYECKU HE OT/IMYAETCA
OT MHTAKTHOM TKaHu [3].

[Opyrve nybanKaLmmn nocnefHWX NeT Takxe NoaYEpKUBatoT npe-
umyutectsa metoza KO y feTeit u noapocTkoB. CpaBHUTE/bHbIN aHa-
/X3 NOKa3as, YTo AaHHbIV noaxoa obecneynsaeT bonee ctabunbHble
OTAANEHHble pe3y/bTaTbl U GU3MONOTUYHYIO MEPECTPOIMKY KOCTHOM
TKaHW MO CPaBHEHMIO C OAHOMOMEHTHOW ocTeoToMMei [4]. B yacTHo-
cTu, npu cuHapome Mbepa PobeHa 1 BbipaKeHHbIX AedULMTaX HUXK-
Hel YentocTn AUCTpakLuma obecneyvBaeT HOPMaNMU3aLMIO AbIXaHUA U
POCTOBbIX MapameTpoB YetocTu [5]. lononHUTeNbHbIe UCCIeA0BaHUA
YKa3bIBalOT Ha HW3KYHO YaCTOTy OC/IOXKHEHWI NPY UCMONb30BaHUM CO-
BpeMeHHbIX NpoTokonos KOO, BKAOUas PUCK NOBPEKAEHNUS HUKHE-
a/IbBEONAPHOTO HepBa [6, 7].

Takum 06pa3om, HaKoMeHHblE AaHHblE MOATBEPMKAAIOT, YTO
KOO saBnsetca bonee LWafawyMm MeTOLOM KOPPEKLMU HEecUHApO-
MasibHbIX AedopmaLmii HUKHEN YeNocTU Y NOAPOCTKOB, NO3BO/AA
LOCTUrHYTb PYHKLMOHAZIBHOM WM 3CTETUYECKOWM CTabUNbHOCTU Npu
MEeHbLUEeV TPAaBMATUYHOCTM MO CPABHEHWMIO C OPTOrHATUYECKOMN XMpPYp-
rme.

LLENb NCCNEAOBAHMA

OueHuTb adpdekTnBHocTb KOO ¢ Mcnonb3oBaHMEM BHYTPUPOTO-
BbIX KPUBOJIMHEWMHBIX AMCTPAKTOPOB Y NOAPOCTKOB C HECUHAPOMAb-
HOVi TMMOMNIa3nelt HUKHEN YeNtocTn, a TakkKe onpesenuTb Lienecoo-
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INTRODUCTION

Nonsyndromic mandibular underdevelopment in adoles-
cents often develops against the background of degenerative
changes in the temporomandibular joints (TMJs) or idiopathic
condylar resorption. Clinically, it manifests as pronounced facial
asymmetry, malocclusion, and psychological discomfort, requir-
ing surgical correction. The conventional approach in such cases
remains orthognathic surgery with one-stage repositioning of
bone fragments; however, performing such procedures in pa-
tients with ongoing facial skeletal growth is associated with con-
siderable surgical trauma and a risk of deformity recurrence.

In recent years, Russian literature has emphasized the effec-
tiveness of gradual bone distraction. Thus, successful use of intraoral
curvilinear devices in children with mandibular micrognathia has
been demonstrated [1]. Combined methods, including physiothera-
py and magnetic therapy, have also been shown to improve the qual-
ity of bone regeneration and reduce the risk of complications [2].
In addition, one study found that, in the long term, the structure of
bone regenerated after compression-distraction osteogenesis (CDO)
is virtually indistinguishable from intact bone tissue [3].

Other recent publications have also highlighted the advan-
tages of CDO in children and adolescents. Comparative analyses
show that this approach provides more stable long-term out-
comes and more physiological bone remodeling than one-stage
osteotomy [4]. In particular, in Pierre Robin syndrome and severe
mandibular deficiencies, distraction can normalize breathing and
mandibular growth parameters [5]. Additional studies indicate a
low incidence of complications with modern CDO protocols, in-
cluding a low risk of inferior alveolar nerve injury [6, 7].

Thus, the accumulated evidence confirms that CDO is a
less traumatic method for correcting nonsyndromic mandibular
deformities in adolescents, allowing functional and aesthetic sta-
bility to be achieved with less surgical trauma compared with or-
thognathic surgery.

PURPOSE OF THE STUDY

To evaluate the effectiveness of CDO using intraoral curvi-
linear distractors in adolescents with nonsyndromic mandibular
hypoplasia, and to determine the feasibility of using CDO as a less
traumatic alternative to orthognathic surgery.

METHODS

The clinical study was conducted at the Department of Sur-
gical Treatment of Cranio-Maxillofacial Anomalies of the National
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BpasHocTb npumeHeHns KOO B KayecTse WAfAWeN anbTepHaTMBbI
OPTOTHATUYECKOW XUPYPTUN.

MATEPUAN U METOAbI

KnnHuyeckoe nccnenoBaHve NpoBeseHo Ha base oTaeNeHUA Xu-
PYPrUYECKOrO IeYEHWA aHOMANWI YepenHOo-4YeNtoCTHO-MLEBO 0b-
nactn HaumoHanbHOrO MeAULMHCKOMO MCCNeA0BaTeNbCKOTO LieHTpa
«LleHTpanbHbIA Hay4YHO-MUCCNEeA0BATENbCKUIA UHCTUTYT CTOMATONOTMN
N YeoCTHO-NNLEBON XMpyprumn». O6CneaoBaHo v MPOBEAEHO e-
yeHue 3 NaLMEeHTOB C aCUMMETPUYHBIMM AedOpMaLMAMM YentocTen
(tabn. 1). Bce naumeHTs! (4Be A4EBOYKM M OAMH MaslbuMK, BO3pacT 16-
17 neT) Menu ogHO- UM ABYCTOPOHHEE HELOPA3BUTUE HUKHEN Ye-
NOCTY BCAeAcTBUE U3MeHeHMI BHYC (KoHaeHcupytowmii apTpos) 6e3
NPW3HAKOB CMHAPOMOB BPOMAEHHOMN 3TMONOMMU. Y BCEX MALMEHTOB
0TMEYaNoCh CMELLEHNe HUXKHEN YentoCTU B CTOPOHY MOPaXKEHHOTO
CYCTaBa U OTKPbITbIV MPUKYC (BEPTUKaNbHAA pe3LLoBasn AN30KKN03USA).

Mepen onepauueit Bcem NaupueHTaM BbIMOMHEHbI TeNepeHTre-
Horpammbl B 60KoBOW Npoekumn n MCKT nccnegosaHune, no AaHHbIM
KOTOPOrO OCYLLECTBAANOCH KOMMbIOTEPHOE naaHupoBaHue KOO c
npvMeHeHnemM nporpammHoro obecrieyenus CranioTools Distraction
(Mocksa, Poccus; per. ya.: RU 2016612081, aBTop: K.M.H. MBaHOB
A.J1.). Onpeaensnca BEKTOP AWUCTPAKLMW, BEAMYMHA NMAaHUMPYEemOoMn
OUCTPaKUMM M TUM KOMMPECCUOHHO-AUCTPAKLMOHHOIMO annaparta.
Bcem nauueHTam NPUMEHANWUCH KPUBOAMHENHbIE KOMMPECCUOH-
HO-AMCTPaKLMOHHbIe annapatbl dupmbl «Conmet» (Mocksa, Poccus)

Xupypruyeckuin sTan BKAKOYaN BHYTPMPOTOBOM pa3pes B peTpo-
MonapHomn obnactu ¢ obecneyeHnem onepaTMBHOrO AOCTyNa K yry
HUXKHeW YentoCTu. BbINoaHANACh OCTEOTOMMA B 061aCTV YI/Ia HUMKHEW
YenNtCTy No YCTaHOBIEHHOMY XMpYypruieckomy WwabnoHy. Haknazbl-
BancaA U GUKCMPOBANCA MUHM-BUHTAMM KOMMPECCUOHHO-ANCTPAKLY-
OHHbI annapaT, ¥ NPOBOAUIACH OKOHYATe/IbHasA KOocas OCTEOTOMMA
HUMKHEN YesIIOCTU Ha BCHO TOJILLY KOPTUKANbHOTO M ry6yaToro cnos.
[JaHHbIM annapaT MMen KPpUBOIMHENHbII BEKTOP, YTO NMO3BOAANO0 YUu-
TbIBaTb aHATOMMIO HUNKHEN YENHOCTU U OLHOMOMEHTHO KOPPEKTUPO-
BaTb COYETAHHOE YKOPOUEHUE MO Tesly U MO BETBU HUMKHEN YENHOCTH.
MpYMEHAEMbIN KPUBONMHENHBIA KOMNPECCUOHHO-ANCTPAKLMOHHDBIN
annapart ABNAeTCA OTeYecTBeHHOW pa3paboTkoit yuéHblx HaumoHanb-
HOr0 MeAMLUMHCKOro WUccnefoBaTeNbeckoro LeHTpa «LleHTpanbHblit
Hay4YHO-MCCNeA0BaTeNbCKUIA MHCTUTYT CTOMATONIOMMMU 1 YeNOCTHO-NN-
ueBovi xvpyprum» (nateHt Ne RU 2 772 023 C1, akaa. Kynakos AA,,
K.M.H. MBaHoB A.J1., KpaweHHuKos. J1.A.).

Ta6nuua 1 KnuHu4eckue xapakmepucmuKu nayueHmos

[1BYyCTOPOHHMIA apTpo3

z );( 17 BHYC
Bilateral TMJ arthrosis
B W OLHOCTOPOHHMI apTpo3
v F 17 BHYC
Unilateral TMJ arthrosis
r M [1BYCTOPOHHMIA apTpO3
G M 16 BHYC

Bilateral TMJ arthrosis

Site of underdevelopment

MpaBasa n nesan CTOPOHbI

MpaBan n neBaA CTOPOHbLI

Medical Research Center “Central Research Institute of Dentistry
and Maxillofacial Surgery”. Three patients with asymmetric jaw
deformities were examined and treated (Table 1). All patients
(two girls and one boy, aged 16-17 years) had unilateral or bilater-
al mandibular underdevelopment due to TMJ changes (condens-
ing arthrosis), with no signs of congenital syndromes. All patients
exhibited mandibular deviation toward the affected joint and an
open bite (vertical incisor disocclusion).

Before surgery, all patients underwent lateral cephalometric
radiography and multislice computed tomography (MSCT). Based
on these data, computer-assisted planning of CDO was performed
using CranioTools Distraction software (Moscow, Russia; registra-
tion certificate: RU 2016612081; author: A.L. Ivanov, Candidate
of Medical Sciences). The distraction vector, planned distraction
length, and type of compression-distraction device were deter-
mined. All patients received curvilinear compression-distraction
devices manufactured by Conmet (Moscow, Russia).

The surgical stage included an intraoral incision in the retro-
molar region to provide surgical access to the mandibular angle.
Osteotomy was performed in the region of the mandibular angle
using a predetermined surgical template. The compression-dis-
traction device was applied and fixed with mini-screws, followed
by completion of an oblique mandibular osteotomy through the
entire thickness of the cortical and cancellous bone. The device
had a curvilinear vector, which allowed it to account for mandib-
ular anatomy and simultaneously correct combined shortening
of both the mandibular body and ramus. The curvilinear com-
pression-distraction device used in this study was developed by
researchers at the National Medical Research Center “Central
Research Institute of Dentistry and Maxillofacial Surgery” (Patent
No. RU 2 772 023 C1; A.A. Kulakov, A.L. Ivanoy, L.A. Krashennikov).

After placement, the device was maintained in compression
for 6 days, after which gradual distraction was initiated under
ultrasound guidance according to the standard schedule (twice
daily at 8-hour intervals). The standard regimen consisted of 0.5
mm of lengthening twice daily (1.0 mm/day) until the planned
lengthening was achieved (the calculated length was determined
by preoperative computer modeling). After the active distrac-
tion stage, the consolidation period lasted about 6 months on
average. Throughout the active distraction period, we followed
patients dynamically by monitoring device function, occlusion,
soft-tissue condition, and complications.

Table 1 Clinical characteristics of the patients

Annapart Conmet
Conmet device

KpuBonuHeiiHbiii annapat Conmet
(R100 npaBbiii 1 neBbIit)
Curvilinear Conmet device
Righ left si .

ight and left sides (R100, right and left)

JleBas cTopoHa KpuBonunHeiHblii annapat Conmet
(R50)

Left side Curvilinear Conmet device (R50)
KpvBonuHenHbii annapat Conmet
(R70 npasblit U neBbIiA)
Curvilinear Conmet device

Right and left sides (R70, right and left)
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Mocne ycTaHOBKM annaparta OH CBOAUACA B COCTOAHME KOMMpec-
CMM Ha 6 AHel, 3aTemM HauMHanacb NOCTeneHHas AMCTPAKLMA Mo,
Y3U-KOHTpONEM MO CTaHAAPTHOMY rpadmKy (2 pasa B AeHb ¢ 8-yaco-
BbIMU MHTepBanamu). CTaHAApPTHbIN pexkum: 0,5 MM yaMHeHus ABa
pasa B cyTkM (1,0 MM/CyTKM) B0 [OCTUNKEHUSA NAAHUPYEMOTO YAMHE-
HUA (pacyéTHas AAMHa onpesenanack no nNpeaonepaLyoHHOMY KOM-
NblOTEPHOMY MOZENMPOBaHMIO). Mocne 3Tana aKTUBHOW AUCTPAKLMK
CpeAHAA NPOAOMKUTENbHOCTb KOHCONMNAMPYIOLLEEro nepuoaa cocTas-
NAna oKono 6 mecsueB. B TeueHWe Bcero nepuvoaa akTMBHOM Auc-
TPAKLMM NaLMEHTbI HAXOAWAWCH NOA, AVHAMWYECKUM HabatoaeHNeM:
KOHTPO/IMPOBANAch COCTOATENbHOCTb PaboTbl annaparta, OKKAKO3WA,
COCTOAIHWE MATKMX TKAHEN U HaNNYMEe OCNIOKHEHWA.

[inA OueHKU pe3ynbTaToB BbINOMHEH aHaNM3 KAMHUYECKMX U
PEHTreHON0rMYeCcKMX NapaMeTpoB A0 1 nocae neyeHus. Mamepanuco
NMHeNHble pa3mepbl BETBU U Tefla HUMKHel Yentoctu ymbl (SNA, SNB,
ANB), cMMMeTpHA NMLA, LUMPUHA caruTTanbHOM Wwenu. OcyLiecTsasn-
CA KOHTPONb OC/NIOXHEHWIA: MOBPEXAeHUe HepBa, UHOULMPOBAHWE,
pacovKcauma annapaTta U ero KOHCTPYKTUBHbIX MexaHM3moB U ap. B
paMKax MccnefoBaHWA He NPUMEHANNCH AOMOAHUTENbHbIE BMELLa-
TeNbCTBa (KOCTHAA MANacTMKa) — akueHT Bbln caenaH Ha apdekTvs-
HocTb camoro KAO.

PE3YNbTATbI

Y BCeX NauWeHTOB KOMNPECCUOHHO-AUCTPAKLMOHHDBIN annapat
ycnewHo GyHKLMOHMPOBaAN 6e3 CyLLecTBeHHbIX BHEMIAHOBbIX MOJO-
MOK. B cpegHeMm yaavHeHne HUKHEN YentocTv cocTaBuno 7-9 mm. Tak,
Y NaUMEHTKM Y. BETBb HUXKHEW YeoCTV YBEANYMAACh NPUMEPHO Ha
8 MM, y naumeHTkn B. — Ha 9 mm, y naumeHTa . — Ha 7 mm. Mpu 3TOM
NONOMKEHUE CPEAUHHOW NIMHWUM CMECTUNOCh K CPEAUHHOM MAOCKO-
CTM, YCTPAHAA UCXOLHYI0 acummeTputo. Mo aaHHbIM MCKT nnoTHoCTb
KOPTUKANBbHOTO C/I0f pereHepata [OCTUrana 3HauyeHuid, 6an3Kux K
MHTaKTHOW KOCTK, @ rybyaTol KOCTU CHUKaNacb NNLLb HE3HAUYUTENb-
HO, YTO CBMAETENLCTBOBA/O O BbICOKOM KayecTBe 0bpasoBaBLueiics
KOCTHOW TKaHW.

KAMHUYECKM Y BCeX MaLMEHTOB AOCTUTHYTA YAO0BNETBOPUTEb-
HaA OKK/II03MA: HOPMANM30BaHO MONOXKEHME Pe3LLOB U DOKOBbIX 3y-
608. YcTpaHeHa ucxoaHas acummeTtpus avua (puc. 1-3). Yron HukHen
YEeNIOCTU Ha CTOPOHE YA/IMHEHWA CTaNl CUMMETPUYHBIM OTHOCUTENIbHO
3[10pOBOM CTOPOHbI, YMEHbLWMWANCh AUCTIPONOPLUM MATKUX TKaAHEM
(OTEK TKaHei 6e3 KJIMHWYECKM 3HAYMMbIX OCMONKHEHMI). MOCTOAH-
HbIX HEBPOJIOTUYECKMUX OC/IONKHEHMI (CTOMKOWM MapecTesnun HuKHe-
ro a/lbBEONAPHOTO HepBa) He Habntofanocb. HesHaunTenbHbINM OTEK
MATKUX TKaHEeN B NOC/I€0NepPaLMOHHOM NEPUOAE He MPEBbILIA/ OXU-
[laeMbIX 3HAaYEHUN U PerpeccrpoBan K KOHLY NaTEHTHOro nepuoaa.

Tabauya 2 Pe3ynsmamel neyeHus nocae KOO HuxHel
yencmu y Noopocmkos

rlaq.uerrr YanuHeHue BET'BM (mm) ASNB ()
Patient Ramus lengthening (mm)

Ej +8.0 +4.0

3 +9.0 +55

Cri +7.0 +2.2

MNpumeyanue: A SNB — npmpocT BennymHbl yrna SNB
Note: A SNB —increase in the SNB angle value
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To assess treatment outcomes, we analyzed clinical and ra-
diological parameters before and after treatment. The linear di-
mensions of the mandibular ramus and body, the angles (SNA,
SNB, ANB), facial symmetry, and the width of the sagittal gap
were measured. Complications were monitored, including nerve
injury, infection, loosening of the device and its structural com-
ponents, and others. No additional interventions (bone grafting)
were used within the study; the emphasis was placed on evaluat-
ing the effectiveness of CDO itself.

RESULTS

In all patients, the compression-distraction device func-
tioned successfully without any significant unplanned failures. On
average, mandibular lengthening was 7-9 mm. Thus, the mandib-
ular ramus increased by approximately 8 mm in patient U, 9 mm
in patient V, and 7 mm in patient G. At the same time, the midline
shifted toward the midsagittal plane, eliminating the initial asym-
metry. According to MSCT data, the density of the cortical layer of
the regenerate approached that of intact bone. In contrast, can-
cellous bone density decreased only slightly, indicating high-qual-
ity newly formed bone tissue.

Clinically, satisfactory occlusion was achieved in all patients:
the position of the incisors and posterior teeth was normalized.
The initial facial asymmetry was eliminated (Figs. 1-3). The man-
dibular angle on the lengthened side became symmetrical rela-
tive to the healthy side, and soft-tissue disproportions decreased
(soft-tissue edema without clinically significant complications).
No permanent neurological complications (persistent paresthesia
of the inferior alveolar nerve) were observed. Mild postopera-
tive soft-tissue edema did not exceed the expected level and re-
gressed by the end of the latency period. Increasing masticatory
loads during the consolidation period did not displace the bone
fragments.

All patients reported positive changes: mastication and
speech improved, and discomfort during mouth closure disap-
peared. Patients tolerated the treatment duration well because
of the gradual correction regimen. Table 2 summarizes the treat-
ment results for the key parameters.

For clarity, we provide a general description of two typical
cases below. All patients provided written informed consent for
the processing of their personal data.

Clinical case 1
Patient V, 17 years old, presented with her parents, com-
plaining of facial asymmetry, abnormal chin position, malocclu-

Table 2 Treatment outcomes after mandibular CDO in adolescents

OcnoXKHeHus
Complications

BoccTaHOB/IEHME CUMMETPUM ULA
Restoration of facial symmetry

BoccTtaHoBneHa HeTt
Restored None

BoccTtaHoBneHa Het
Restored None

BoccTtaHoBneHa HeTt
Restored None
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HapacTaHue sKeBaTeNbHbIX Harpy3oK BO BPEMs KOHCOMAMPYHIOLLErO
nepuosa He NPUBOAMAIO K CMELLEHMIO KOCTHbIX GparmeHToB.

Bce naumeHTbl 0TMEYan MOIOKNUTENbHYIO AMHAMMKY: YAYULIN-
NI0Cb }KEeBaHWe U peyb, ncyes AMCKOMbOPT Npu 3aKpbITUM pTa. Mauu-
€HTbl XOPOLLIO BbIAEPKAIN ANTEbHOCTb ieYeHus, baarogaps nocre-
NEHHOMY PEeXUMY KOPPEeKLMU. Pe3ynbTaTbl NeyeHnsa No KaloYeBbiM
noKasaTtensiM CyMMMPOBaHbl B Taba. 2.

Ha puc. 1-3 npusesieHbl NPUMEpPbl KIMHUYECKUX ClyYaes A0 W
nocse onepauuu. ITM UANOCTPALMM AEMOHCTPUPYIOT yayuLieHWe
KOHTYpa HUMKHEMN YeNtocTh 1 COCTOAHWE OKKAo3WM nocne KAO.

B Lensx HarsgHOCTU HUXKe NpuBeaeHo 0606LWEHHOe onncaHme
[BYX TUNWYHBIX CNy4aeB. CaesyeT OTMETUTb, YTO BCE NaLMEHTbI Aaan
ncbMeHHoe MHGOPMMPOBaHHOE cornacue Ha 06paboTKy CBOMX Mnep-
COHaNIbHbIX JAHHbIX.

KnuHuyeckuit cayyaim 1

MaumeHTka B, 17 net, obpaTmiach ¢ poanUTENSMM C Kanobamu
Ha aCMMMETPUIO LA, HEMPABU/IbHOE NOJIOXKEHWE NOAOOPOAKa, Ha-
pyLweHve npukyca, GyHKLMKM KeBaHuA. Mo faHHbIM aHaMHe3a acum-
METPUIO BrepBble CTana oTMmeyaTb ¢ 12 neT. Mpu ocMoTpe BbiABAEHI
Hef0Pa3BUTHE HUMKHEN YENHOCTY CNPaBa, NepeKkPECTHBIN NPUKYC, Npa-
Bas HOKOBas BEPTMKa/IbHAA pe3L0Basn AM30KKI03MA (puc. 1A).

Mocne KOO c¢ KpusonuHelHbiM annapatom (R50) B obnactu
HUKHEN YentocT cnpasa, yepes 3 Heaenn AOCTUTHYTO YAIMHeHWe

sion, and impaired masticatory function. According to her medical
history, she first noticed the asymmetry at age 12. Examination
revealed right-sided mandibular underdevelopment, crossbite,
and right lateral vertical incisal disocclusion (Fig. 1A).

After CDO with a curvilinear device (R50) in the right man-
dibular region, the ramus lengthened by 12 mm after 3 weeks, re-
sulting in facial symmetry and a centered chin position. The con-
solidation period was uneventful. By the end of treatment, at 6
months, the midline interincisal line was restored, and posterior
occlusion corresponded to Angle Class | (Fig. 1B). The patient sat-
isfaction score was high, and speech and mastication improved.

Clinical case 2

Patient U, 17 years old, had bilateral mandibular underde-
velopment (Fig. 2A). Bilateral mandibular osteotomy was per-
formed, and curvilinear R100 devices were placed on the right
and left sides. After the compression period, lengthening be-

Puc. 1 [MayueHmka B (17 nem) c npagocmopoHHel 2unonnasuel
HuxcHell Yeocmu: A — 0o onepayuu, B —yepe3 6 mecsayes nocre
3a8epuwieHUs OUCMPAKUUU U KOHCONUOUPYWe20 hepuoda

Fig. 1 Patient V (17 years old) with right-sided mandibular hypoplasia:
A — before surgery; B— 6 months after completion of distraction and
the consolidation period
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Puc. 2 MayueHmxa Y (17 nem) ¢ d8ycmopoHHel 2unonaasuel Hu-
Hell yenrocmu: A — 0o onepayuu, B — nocne neveHus memodom KO
(4epes 6 mecayes)

Fig. 2 Patient U (17 years old) with bilateral mandibular hypoplasia: A
— before surgery; B — after treatment with CDO (6 months later)

BETBM HA 12 MM, YTO MPUBENO K CUMMETPUMU NNLA U CPEAUHHOMY
NONOMKEHUIO NoAbopoAKa. KoHconMampyowmii nepuos npoxoaun
6e3 0CNOXKHEHUI. K KOHLy neyeHus Yepes 6 MmecsaLeB cpeamHHan me-
pesL,0Bas IMHUA BOCCTAHOB/IEHA, CMblKaHWe 3y60B B 60KOBbIX OTae-
nax no | knaccy Angle (pvc. 1B). OueHKa No WKane yaoBAeTBOPEHHO-
CTM NALMEHTKM — BbICOKaAs, OTMEYEHO YYYLIEHWUE PeYM 1 KeBaHWA.

KnuHuyeckuit cayvaii 2

MaumeHTKa Y, 17 neT, ¢ ABYCTOPOHHEM HELOPA3BUTUEM HUXKHENW
yentoctu (puc. 2A). MpoBeseHa ABYCTOPOHHAA OCTEOTOMUSA HUKHEN
YEeNIIOCTU M YCTAaHOBKA KPWBO/IMHENMHbIX annapatos R100 cnpasa u
cnesa. Mocne nepuoaa KOMNPECCUM Hadyato yanauHenue 2x0,5 mm/
cyT. Yepes 5 Heaenb BETBU U TE/IO HUMKHEN Ye/IHoCTU CrpaBsa U cnesa
YBENNYMANCL Ha 8 MM. JTMLLO NprOBPENo BbiPaKEHHYIO CUMMETPHIO,
JIOKanbHOe yrnybneHvne cybmaHambynspHoit obnactv mcyesno. Ok-
KN03KA CTana opTorHaTUyeckon (puc. 2B). Mpu KoHTponbHOM KT ye-
pes 6 mecALes NJIOTHOCTb KOPTUKA/IBHOTO C/10A CNpaBa He OT/IYanach
OT N1eBOM CTOPOHbI. MapecTesunii HUKHEro anbBEONAPHONO HepBa He
6b1/10, UTO COrnacyeTcs ¢ 4aHHbIMU O HU3KOM PUCKE HEBPOIOTUYECKMX
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gan at 2x0.5 mm/day. After 5 weeks, the rami and body of the
mandible on both the right and left sides had increased by 8
mm. The face became markedly symmetrical, and the local de-
pression in the submandibular region disappeared. Occlusion
became orthognathic (Fig. 2B). On follow-up CT performed 6
months later, the density of the cortical layer on the right side
did not differ from that on the left side. The patient had no
paresthesia of the inferior alveolar nerve, consistent with data
indicating a low risk of neurological complications during slow
distraction [7]. The patient was satisfied with the functional and
aesthetic outcome.

DISCUSSION

The results obtained confirm that CDO represents a less
traumatic alternative to conventional orthognathic surgery for
the treatment of mandibular underdevelopment in adolescents.
Published data indicate that intraoral curvilinear distractors can
lengthen the mandibular body and ramus while achieving high
stability of the results [1, 2]. Studies have shown that long-term
bone regeneration quality after CDO is comparable to that of in-
tact bone tissue, confirming the physiological nature of the pro-
cess of “distraction histogenesis” [3].

Other studies also demonstrate the advantages of CDO
in patients with ongoing facial skeletal growth. It has been re-
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OCNOMKHEHWUI NPY MeAIEHHOM pacTsxkeHuu [7]. MaupeHTKa octanach
[10BO/IbHA QYHKLMOHANbHBIM M 3CTETUYECKMM Pe3yNbTaToM.

OBCYXAEHUE

MonyyeHHble pe3ynbrathl noaTeepaatot, uto KOO npeacrtasna-
eT coboi MmeHee TPaBMaTUUYHYH aNbTEPHATUBY TPAAULLMOHHOW OPTO-
THaTUYECKOW XMPYPruv Npu NeYeHUn HeJ0PA3BUTUA HUKHEN Yento-
CTW Yy NOAPOCTKOB. [laHHble 1ccnesoBaTenei CBUAETENbCTBYIOT O TOM,
YTO MPUMMEHEHWE BHYTPMPOTOBbLIX KPUBOAMHENHBIX AUCTPAKTOPOB
MO3BO/AET HE TONbKO YA/AMHWUTL TENO U BETBb HUMKHEN YENtOCTH, HO
N [OBUTBCA BbICOKOM CTabUABHOCTU AOCTUMHYTLIX pe3ynbTaTtos [1, 2].
MoKa3aHO, YTO KauyecTBO KOCTHOrO pereHepaTa B OTAAJEHHbIE CPOKM
nocne KOO cONOCTaBUMO C XapaKTePUCTUKAMM MHTAKTHOM KOCTHOM
TKaHK, 4TO NOATBEPKAAET GU3MONOTMYHOCTb NPOLLECCa «ANCTPAKLM-
OHHOrO rnctoreHesa» [3].

[pyrMe uccnefoBaHUA TaKKe AEMOHCTPUPYIOT MperMyLLecTsa
KOO y naupeHTOB C MPOAOIKAIOWMMCA POCTOM JIMLEBOTO CKeseTa.
TaK, OTMeYeHOo, YTO MnocTeneHHoe nepemelleHre GpparMeHToB Conpo-
BOMK/AETCA JIyyLLel afanTaupeit MArkmx TKaHei 1 6onee HI3KOI YacTo-
TOV OCNOKHEHWI MO CPABHEHWIO C OAHOMOMEHTHOW ocTeoToMmMel [4].
AHanornyHble pesynbraTbl 6blIM NOAYYEHbI MPU IEYEHNMN NALMEHTOB C
cnHapomom MNbepa PobeHa: bbI0 NoKa3aHo, YTo MeToz obecneymBaeT
He TO/IbKO YCTpaHeHWe GYHKLUMOHA/bHbIX HapYLUEHWI, HO U CTabub-
HbIl POCT HUMKHEI YeNoCTU B ONTOCPOYHOM HabaroaeHuu [5].

Ocoboe BHMMaHWe yaenseTca yacToTe OCNoXHeHWi. MMpoae-
MOHCTPMPOBAHO, YTO MPU MCMO/b30BAHUM COBPEMEHHbIX MPOTOKO-
NIOB AMCTPAKLUMM 4acToTa HEBPOOTMYECKUX OCNOMKHEHMI OCTaéTcs
KpaiiHe HK3KoM, ocobeHHO npu cobatogeHun Temna <1 mm/cyT [6].
Bblna NoATBEPKAEHA BbICOKAA CTabWU/IbHOCTb MONONKEHUA pparmeH-
TOB NOC/IE MHTEPMOIAPHON AUCTPAKLMM Y PACTYLLMX NALMEHTOB, YTO
[enaeT MeToauKy MPUMEHUMOW AR ANWUTENbHOTO KOHTPOAA pocTa
[7]. Kpome TOrO, B OAHOM M3 MCCNEA0BAHMI BbIN0 NOKA3aHO, YTO NpU
NPaBUNbHOMN TEXHMKE IeYeHns PUCK HEBAronpPUATHBIX CTOMATONOMM-
YeCKMX NOCNeACTBUIA OCTAETCA MUHMMANbHBIM [8].

Halu KAMHWYECKMIA ONbIT COrNAcyeTcs € STUMM JaHHbIMM: PEKOH-
CTPYMPOBAHHAA HUMHAA YeNOCTb COXPaHAaa AOCTUTHYTYIO Gopmy K
pa3mepbl 6€3 NPM3HAKOB peuunamnBa, a COOPMUPOBAHHAsA OKKO3MA
ocTaBanacb CTabuibHOM. Mpn 3TOM MCMONb30BaHME BHYTPUPOTOBO-
r0 KPMBOAMHENHOMO KOMMNPECCUOHHO-AMCTPAKLMOHHOMO annapata
(Conmet) (MockBa, Poccus) no3BonsieT yuyuTbiBaTb aHaTOMUYECKYHO
KPUBU3HY HUMKHEYENOCTHON AyrU U CHUMKAeT AUCKOMGOPT y nauu-

Puc. 3 lMauueHmeka Y (17 nem) ¢ 0sycmopoHHeli eunonsnasued, co-
CMOSHUE OKKAK3UU: A — OKK/I03US 00 ONepayuu, B — okko3us nocse
oucmparyuu u nocnedyrouieli opmodoHmu4eckol KoppeKkyuu (Yepes
6 mecAyes nocse onepayuu)

Fig. 3 Patient U (17 years old) with bilateral mandibular hypoplasia,
occlusal status: A — occlusion before surgery, B— occlusion after
distraction and subsequent orthodontic correction (6 months after
surgery)

ported that gradual displacement of the fragments is accompa-
nied by better soft-tissue adaptation and a lower complication
rate compared with single-stage osteotomy [4]. Similar results
have been obtained in patients with Pierre Robin syndrome: the
method was shown to provide not only correction of functional
disorders but also stable mandibular growth during long-term
follow-up [5].

Particular attention is paid to complication rates. Modern
distraction protocols have shown that the incidence of neuro-
logical complications remains extremely low, especially when
a distraction rate of <1 mm/day is maintained [6]. High stability
of fragment position after intermolar distraction in growing pa-
tients has been confirmed, making the technique applicable for
long-term growth control [7]. In addition, one study showed that,
when the treatment technique is performed correctly, the risk of
adverse dental consequences remains minimal [8].

Our clinical experience is consistent with these data: the
reconstructed mandible maintained the achieved shape and di-
mensions without signs of relapse, while the established occlu-
sion remained stable. At the same time, an intraoral curvilinear
compression-distraction device (Conmet, Moscow, Russia) ac-
counts for the mandibular arch's anatomical curvature. It reduces
patient discomfort by optimizing the lengthening trajectory. The
integrated compression module provides closer contact between
the bone fragments before distraction begins, promoting faster
regeneration.

The method's limitations should also be considered: treat-
ment duration (latency period, distraction phase, and consolida-
tion), the need for regular device activation, and psychological
factors. However, as noted by researchers, the method's advan-
tages in stable functional and aesthetic outcomes outweigh the
potential inconveniences [9].
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€HTa 3a CYET ONTUMM3NPOBAHHOM TPAEKTOPUU yaAMHeHUs. Hanuuune
BCTPOEHHOMO KOMMPECCHOHHOTO Moaynsa obecrneuvsaeT bonee nioT-
HblI1 KOHTAKT OT/IOMKOB Nepes, Ha4anoM AUCTPAKLMMK, YTO cnocobCeTay-
€T YCKOPEHMIO pereHepaLuu.

HeobxoAMMO yunTbIBaTb U OrpaHUYEHUA METOAA: A/IUTENbHOCTb
NeveHus (naTeHTHbIN nepuog, dasa AWUCTPaKLMKU U KOHCONMAaLmu),
HeobX0AMMOCTb PErynfpHO aKTMBALMKM annapata, a TaKkKe MCUXo-
nornyeckmii gpaktop. OfHaKO, Kak OTMEYaloT uccaeaoBaTenu, npeu-
MyLLECTBA METOAA B BUAE CTabWU/bHbIX GYHKLMOHANbHBIX U 3CTETU-
YECKMX Pe3yNbTaToB NEPEBELLMBAIOT NOTEHLIMabHbIe Heyao6cTsa [9].

Takum 0bpas3om, onupasnch Ha JaHHble COBPEMEHHbIX UCcCaeao-
BaHWI, MOXHO 3akatoumnTb, yto KOO € npumeHeHMem BHYTPUPOTO-
BbIX KPWMBOJIMHEMHbIX annapaToB ABAAETCA ONTUMAJIbHbIM METOLOM
NleYeHnA NOAPOCTKOB C HECUMHAPOMANbHOM TUMONAA3UEN HUKHEN
yentoctu. Ero KntoueBbIMM NPeMMYyLLECTBAMM OCTAKOTCA MUHUMAb-
HaA TPaBMaTUYHOCTb, GU3NONOTUYHOCTb PereHepaLm 1 BbICOKas CTa-
6WNbHOCTb pesynbTaTa.

Paccykaas 0 cpaBHeHUM NMPUMEHEHUA KPUBONUHEMHBIX KOM-
NPeCCUOHHO-AUCTPAKLMOHHBIX annapaToB € MNPAMbIMU, Hamu Obin
NPoBesEH CPABHUTENbHbIV aHANN3 BCTPEYAOLLMXCA OCNONKHEHUN. B
npoLecce CPaBHWUTENbHOTO aHaNM3a KAMHWUYECKUX HabnwogeHuin u3
LPYrX YUYPEXAEHWI Oblin BbIABNEHbI XapaKTEPHbIE OCNOMHEHUS,
BO3HMKalOLLME NPU UCNOIb30BAHUN NPAMbIX AUCTPAKLMOHHDBIX anna-
PaToOB C KECTKMMMU HECHEMHbIMM NPUBOAAMM, YCTaHABAMBAEMbIMU
yepes BHepoTOBOM AOCTyn. [1py 3TOM BbifBAEHbI CeAyioLLMEe KAUHU-
YecKune OCNOKHEHNA:

e dopmMpoBaHME NUOTEHHbIX FPaHYNEM;

®  MeCTHble MHPEKLIUK, CBULLK;

®  MOCTOAHHOE pa3dparKeHUe KoKMW NpUBOAAMU;

e 60ne3HEHHOCTb, OTEYHOCTb, HApYyLLIEHWE CHa U TUTUEHDI;

®  BblpaxeHHble pybuoBsble AedopmaLmu.

Ha puc. 4 1 5 npeacTaBneHbl y4acTKM BOCNANEHWA C BblpaXKeH-
HOW rpaHynaLmMelt B MecTax BbIXOAa NPMBOLOB annaparta, BO3HUKLLKE
yXe yepes 1 mecAy, nocne BbINUCKK NauueHTa. Ha puc. 6-8 npogemoH-
CTPMPOBAH BHELIHWI BUA, MaLMEHTa C YCTAHOBAEHHBIMU XKECTKUMU
BHEPOTOBbIMM MPUBOAAMU: BU3YaNU3UPYIOTCA rnnepTpoduyeckue
pybubl, ocTaTouHas AedopmMaLima MATKUX TKAHeW, SCTETUYECKM Bblpa-
YKEHHaA TPaBMaTUYHOCTb.

MpuUMeHeHVE TakUX annapaToB TPebyeT HEeCKO/NbKMX 3TanoB
[OMCTPaKLUMK (OTAENBHO Ha Teo U Ha BETBb HUMKHEN YentocT), a Tak-
’Ke BHEpOTOBOro ZI0CTYMNa C KOMKHbIMW pPa3pesamu, YTo yBeanunBaet
TPaBMaTMYHOCTb BMeLLATeNbCTBa.

B NpoTMBONONOXKHOCTL 3TOMY, B PaMKaX HACTOALLEro uccneno-
BaHWA BCEM MaLMeHTam Obli YCTAHOBNEH BHYTPUPOTOBOMN KPUBOAW-
HeWHbIi KOMMNPECCMOHHO-ANCTPAKLLMOHHbIM annapaT, No3BONAOLMIA
OAHOMOMEHTHO KOMMEHCMPOBaTb Kak AeduumT Tena, Tak U BETBU
HUMKHEIN YeNtoCTU. YCTaHOBKA annapaTa Npou3BoAMAach BHYTPUMPOTO-
BbIM ZIOCTYMOM, MPUBOAbI 6bIIN CbEMHbBIMM, YTO NO3BOAWIO:

®  CHM3UTb TPAaBMATUYHOCTb;

®  WCK/IIOYUTb BOCMAIUTE/IbHbIE OCNIOKHEHUA;

®  YNPOCTUTb YXOZ, 33 annapaTom B amby/naTOpHbIX YCNOBUAX;

e u36exaTb rpybbIx KOXKHbIX PyOLOB.

dusnoTepaneBTUYECKaA NOAAEPIKKA U KOHTPO/b pereHepaTa no
ZJaHHbIM Y3U 1 KT obecneyrBann CBOEBPEMEHHYIO KOPPEKTUPOBKY
Temna AUCTpakLumm, cnocobctays GopmMpPOBaHMIO 3peNoro pereHepa-
Ta 6e3 NPU3HAKOB MMo- MW TMNEPTPOGUK.

3AKNIOYEHUE

MpuMeHEeHWEe BHYTPUPOTOBbIX KPUBOJMHENHDBIX AUCTPAKTOPOB
npW NeYeHMn NOAPOCTKOB C HEAOPA3BUTUEM HUMNKHEN YentocTu obe-
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Thus, based on current research, CDO using intraoral cur-
vilinear devices is an optimal treatment method for adolescents
with nonsyndromic mandibular hypoplasia. Its key advantages
remain minimal surgical trauma, physiological regeneration, and
high stability of the result.

When comparing curvilinear compression-distraction devic-
es with straight devices, we compared the complications encoun-
tered. In our comparative analysis of clinical cases from other
institutions, we identified characteristic complications associated
with straight distraction devices with rigid, non-removable activa-
tion rods installed via an extraoral approach. The following clini-
cal complications were observed:

e formation of pyogenic granulomas;

e |ocal infections and fistulas;

e persistent skin irritation caused by the activation rods;

e pain, swelling, sleep disturbance, and difficulties with

hygiene;

e pronounced scar deformities.

Figs. 4 and 5 show areas of inflammation with pronounced
granulation tissue at the sites where the device activation rods
exit the skin, which developed as early as 1 month after the pa-
tient’s discharge. Figs. 6-8 demonstrate the appearance of a pa-
tient with rigid extraoral activation rods in place: hypertrophic
scars, residual soft-tissue deformity, and pronounced aesthetic
disfigurement caused by the traumatic nature of the device are
evident.

Using such devices requires several stages of distraction
(separately for the body and ramus of the mandible), as well as
an extraoral approach with skin incisions, which increases the in-
vasiveness of the intervention.

In contrast, in the present study, all patients underwent
placement of an intraoral curvilinear compression-distraction de-
vice, allowing simultaneous correction of deficiencies of both the
mandibular body and ramus. The device was installed via an in-
traoral approach, and the activation rods were removable, which
made it possible to:

¢ reduce the invasiveness of the procedure;

e eliminate inflammatory complications;

o simplify device care in the outpatient setting;

e avoid pronounced skin scarring.

Physiotherapeutic support and ultrasound and CT monitor-
ing of the regenerate enabled timely adjustment of the distrac-
tion rate, contributing to the formation of a mature regenerate
without signs of hypo- or hypertrophy.

CONCLUSION

Using intraoral curvilinear distractors to treat adolescents
with mandibular underdevelopment makes it possible to achieve
facial symmetry and restore proper occlusal relationships during
ongoing growth of the maxillofacial skeleton. Analysis of the re-
sults shows that the technique is characterized by lower surgical
invasiveness and better adaptation of bone and soft tissues than
traditional orthognathic surgery. We observed a low risk of infe-
rior alveolar nerve injury and high stability of the newly formed
bone regenerate.

CDO should be considered the method of choice in grow-
ing patients when substantial mandibular lengthening (more than
7-8 mm) is required, particularly in cases complicated by TMJ
changes, when one-stage orthognathic surgery carries a high risk
of recurrence. Further expansion of the clinical series and long-
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cneyvBaeT AOCTMXKEHWE JIMLEBOM CHMMMETPUM M BOCCTaHOBNEHME
NPaBU/bHbLIX OKK/NHO3MOHHbBIX COOTHOLUEHUIA B YC/0BUAX NPOAO/KA-
IOLLEerocs pocTa YentoCTHO-NLEBOrO CKeneTa. AHanu3 pesynbTaToB
MOKa3blBaEeT, YTO METOAMKA XapaKTEPU3YeTCA MeHbLUEe onepaLmoH-
HOW TPAaBMaTUYHOCTbIO M 60/1ee 61aronpUATHOM aganTaLmeit KOCTHbIX
M MATKMX TKaHei No CPaBHEHMIO C TPaAMLMOHHOWM OPTOrHATUYECKO
xupyprueit. OTMeYaeTca HU3KMI PUCK MOBPEXAEHUA HUKHEAbBEO-
NIAPHOTO HePBa M BbICOKan YCTOMUYMBOCTb CHOPMMUPOBAHHOO KOCTHOMO
pereHepara.

KOO uenecoobpasHo paccmaTpmBaTb Kak MeTof Bbibopa y pa-
CTYLMX NALMEHTOB NMPY HEOBXOAMMOCTM 3HAYUTENBHOTO YA/ IMHEHUA
HUKHEN YentocTh (CBbile 7-8 MM), 0COBEHHO B C/ly4anX, OC/OMKHEH-
HbIX n3meHeHnammn BHYC, Korga oAHOMOMEHTHOe OpTOrHaTUYecKoe
BMELLATE/IbCTBO COMPAMEHO C BbICOKOM BEPOATHOCTbIO pPeLMAaMBa.
[lnA OKOHYaTeNbHOM BEpPUPUKALMM MOYYEHHbIX AaHHbIX TpebyeTcs
pacLUMpeHne KIMHUYECKMX CepUIt U NPoBeAEHUE ANNTE/NbHBIX KaTaMm-
HeCTUYeCKMX HabMOAEHUI, OLHAKO YKe cefyac HaKOMIEHHbIV OnbIT
No3BONAET PEKOMEHA0BATb AaHHbIN NOAXOA K LUMPOKOMY BHEAPEHMIO
B MPAKTUKY.

Mcnonb3oBaHMe KPUBOAMHENHbIX annapatoB npeacTaBaseT-
cA bonee pauLMOHasbHBIM MO CPABHEHMIO C MPAMbIMK CUCTEMAMMK,
MOCKO/IbKY OHM 06ecneynBaloT OAHOMOMEHTHYIO KOPPEKLMIO YKO-
POYEHMA KaK BETBM, TaK U TeNa HUXKHEW YetoCTy, YCTaHaBIMBALOTCA
BHYTPUPOTOBbLIM LOCTYNOM M OCHALLEHbI CbEMHbBIMM NPUBOAAMM. ITH
0COBEHHOCTM CHUXKAIOT BEPOATHOCTb MO3AHMX OC/MOMKHEHWUI U Cro-
cobCTBYIOT NyyLLEel coumanbHOM afanTalmm NoApPOCTKOB B npoLiecce
NleyeHuns.

Puc. 4, 5 [MuozeHHble epaHynémsl 8 06aacmu 861X00a NPUBOO08 NPS-
Mbix ducmpakmopos Yepe3 30 OHell nocsae 8biNUCKU (U3 Mamepuasos
CMOPOHHEU KAUHUKU)

Figs. 4, 5 Pyogenic granulomas at the exit sites of the straight
distractor activation rods 30 days after discharge (from the materials
of another clinic)

term follow-up are needed to verify the findings definitively;
however, the experience accumulated to date already supports
recommending this approach for widespread clinical implemen-
tation.

Curvilinear devices appear more rational than straight sys-
tems because they simultaneously correct shortening of both
the mandibular ramus and body, are installed via an intraoral
approach, and include removable activation rods. These features
reduce the likelihood of late complications and support better so-
cial adaptation during treatment.

Puc. 6-8 BHewHul 8u0 nayueHma ¢ ycmaHo8aeHHbIMU HECMKUMU
npugodamu OUCMPaKyUoHHo20 annapama. Omme4aromca eunep-
mpoduyeckue pybubl, KOXHbIe BMAMEHUA, 0CMAMOYHAA acumme-
mpus MACKUX MKaHel

Figs. 6-8 Appearance of a patient with rigid activation rods of the
distraction device in place. Hypertrophic scars, skin retractions, and
residual soft-tissue asymmetry are noted
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