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ABSTRACT

Orthodontic treatment is intended to correct malocclusion and dentofacial anomalies. In many cases, conventional orth-
odontic techniques prove insufficient or require extended treatment durations. In such instances, minimally invasive sur-
gical interventions offer an alternative therapeutic strategy. Micro-osteoperforation, commonly performed using rotary
burs, often results in trauma to the oral mucosa. We propose a method of nano-osteoperforation that enables a minimally
traumatic approach. This article presents a clinical case demonstrating the application of nano-osteoperforations dur-
ing orthodontic treatment in patients with maxillary and mandibular arch constriction and mandibular incisor crowding.
Nano-osteoperforation is an innovative technique aimed at promoting bone regeneration and accelerating orthodontic tooth
movement. In this case, the use of nano-osteoperforations facilitated faster treatment progression and improved smile
aesthetics.
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AHHOTALIUA

OpTOLOHTHYECKOE NeYeHMe HamnpaBfeHO Ha KOPPEKUMI0 HEMPaBWIbHOMO NPUKYca M aHoManuid 3y6o4eniocTHOro annaparta.
[loBONIbHO YacTo TPaAMLMOHHBIE OPTOAOHTMYECKUE METOAbl HeloCTaTOuHO IQ(EKTUBHBI MK TpebyloT ANUTENbHON KOppeK-
UMK, B Takux cnyyasx npUMeHeHWe Mano MHBA3MBHBIX XMPYPrUYeCKUX METOAO0B MO3BOJISET NaLMeHTaM BblOpaTh abTepHa-
TUBHBIN MNaH NieyeHns. Mcnonb3oBaHKe B fleYeHMM MUKpoocTeonephopaLmii 4acTo OCyLLECTBSETCS C NPUMEHEHUEM BopoB,
4TO BbI3bIBAET TPaBMaTU3aLMI0 CIM3UCTOM 060/104KM NONOCTM pTa. Hamm bbin NpeasioxeH MeTo HaHo-ocTeonepdopaLyi,
KOTOPbIN NO3BONSET NPOBOAMTL aTPaBMaTUYHyI0 NpoLeaypy. B naHHOM cTaTbe npuBefeH KIMHUYECKUIA NpUMep NpUMeHeHs
HaHo-ocTeornephopaLyMin Ha 3Tane OpPTOAOHTUYECKOTO JIEYEHNS Y NALMEHTOB C CYyXXeHUeM 3yOHOro psina BepXHEN U HUMKHEN
YesKCTel W TEeCHBIM NOMOXEHNEM HUXHUX pe3uoB. HaHo-ocTeonepdopaummn npeAcTaBnsoT 060N MHHOBALMOHHBIA MeTOf,
HanpaBeHHbIA Ha CTUMYNALMIO pereHepaLmn KOCTHOW TKaHW M YCKOPeHWe OpTOAOHTUYECKOro nepeMeLLieHus 3ybos. B faH-
HOM KJIMHWYECKOM NpUMEpPE NpUMEHEHME HaHO-0CTeonepdopaLmii NO3BONMIO JOCTUYb JKElaeMoro pesynbTaTa B bosee Ko-
POTKME CPOKM U YNYHLLNTB 3CTETUKY YNbIOKM NaumeHTa.

KnioueBble cnoBa: HaHo-ocTeonepdopaLuu; CyKeHne 3y6HOro psaa; OpTOAOHTUYECKOE JIeYeHue; TeCHOe NOJIoXKeHWe
HUKHWX Pe3L0B.
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INTRODUCTION CASE DESCRIPTION

The diagnosis and treatment of maxillary and man-
dibular arch constriction and lower incisor crowding is an
important issue in modern dentistry [1]. These anomalies
have a multifactorial etiology, including genetic predis-
position, disturbances in craniofacial development, and
various jaw growth anomalies [2].

Lower incisor crowding not only compromises esthet-
ics, but also causes functional disorders such as difficul-
ty biting and impaired articulation. Moreover, it increases
the risk of injuries to the teeth and dental caries. These
factors highlight the importance of early diagnosis and
comprehensive treatment in this type of condition [3].

Orthodontic treatment is intended to correct maloc-
clusion and dentofacial anomalies. In many cases, con-
ventional orthodontic techniques are inefficient or require
long-term treatment. In these cases, surgical interven-
tions can be a valuable additional option, significantly
improving orthodontic treatment outcomes [4—6].

The proposed nano-osteoperforation technique is
a surgical procedure that facilitates tooth movement,
stimulates blood circulation and bone tissue regenera-
tion. It involves making small openings (1.1-1.5 mm in
diameter) in the maxillary and mandibular cortical and
cancellous bones with a osteoperforation device patented
by Shchedrina, Fadeev, and Prozorova (utility model pat-
ent No. 225784 of May 6, 2024, Russia).

Patient B., female, 35 years old, presented to the Ro-
manovsky Medical Center with complaints of pain and
clicking in the temporomandibular joint (TMJ), bruxism,
primary headaches, and misaligned teeth.

On examination: attrition of upper and lower in-
cisal edges, cusps of canine teeth, and occlusal sur-
faces of molars. V-shaped constriction of the maxil-
lary arch. Crowding of the upper and lower incisors.
The maxillary and mandibular labial frenula and the buc-
cal frenula are attached at the center of the alveolar
part. Overeruption of tooth 14 (ISO 21). Occlusal plane
deformation. The overjet measures 11.6 mm. The max-
illary midline is displaced 3.5 mm to the left relative
to the facial midline. Angle Class Il molar relationships.
TMJ clicking on the left when opening the mouth. TMJ
clicking and popping on the left on palpation via the ex-
ternal auditory meatus. The medial pterygoid muscle
on the right is mildly tender on palpation. The lateral
pterygoid muscle on the right and left is tender on pal-
pation. The posterior discotemporal ligament on the left
is tender on palpation. When swallowing saliva, the
tongue is positioned between the upper and lower teeth
(Figs. 1-3).

Computed tomography (CT) of the jaws, lateral cepha-
lometric radiographs, TMJ CT, and functional diagnostic
tests were performed (Figs. 4-6).

Fig. 1. Photo of the patient’s face: frontal view (a), with a smile (b), photo of a smile (c), profile view (d), profile view with a smile (e), three-quarter view

with a smile (f).

Puc. 1. Ootorpacdma fmua naumeHTky: andac (), ¢ ynbibKoi (b), potorpadus ynbibkm (c), B npodmsb (d), B npodmsb ¢ yibiGKoi (€), B 3/, obopota ¢ ynbibKoii (7).
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KITMHUYECKAS CTOMATONOMAA i
VYESIOCTHO-MMLIEBAA XVPYPT S Tom 3, N°

yHMBepCMTETCHaﬂ CToMaronorya

1,2025 VI YeNICTHO-NMLIEBAA XMPYPris

Fig. 2. Dental arches: lateral right projection (a), posteroanterior projection (b), lateral left projection (c).
Puc. 2. 3y6Hble psaabl: 6okoBas npaBas npoekuus (a), nepeaHss npoexuus (b), 6okoBas nesas npoexkums (c).

Fig. 3. Occlusal projection of the upper arch (a) and the lower arch (b).

Puc. 3. OKK/t031OHHas NpoeKLns BepxHero 3y6Horo psaa (@) v HukHero 3y6Horo pspa (b).

Fig. 4. Computed tomography sections of the right (a) and left (b) temporomandibular joints before treatment.
Puc. 4. Cpe3 KoMnbloTepHOW ToMorpaMMbl MpaBoro (a) v N1eBoro (b) BUCOYHO-HUIKHEYENIOCTHOO CYCTaBa [0 NeYeHus.

Fig. 5. Section of computed tomography of the jaws before treatment.
Puc. 5. Cpes KOMNbIOTEPHO! TOMOTPaMMbl YENIOCTEN 10 NIEYEHUS.

The functional diagnostic tests revealed hypertonicity
of the masticatory muscles: right temporalis (RTA), 4.2 pV,;
left temporalis (LTA), 4.3 pV; right masseter (RMM),
7 uV; left masseter (LMM), 3.5 pV. Following TENS thera-
py, the amplitude of the temporal and masseter muscles

https://doiorg/101
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Fig. 6. Lateral cephalometric radiograph before treatment.
Puc. 6. TenepeHtreHorpamMma B H0KOBOI MPOEKLINM [0 SIEHEHUS.

improved, and hypertonicity reduced relative to mean va-
lues: RTA, 3 pV; LTA, 3 uV; RMM, 3.5 pV; LMM, 2 pv.
The following diagnosis was made based on these
findings: TMJ osteoarthritis. Masticatory muscle para-
function. Angle Class Il molar relationships. Mandibular

7816/uds678093
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Fig. 7. Dental arches with mouth guard: lateral right projection (a); posteroanterior projection (b); lateral left projection (c).
Puc. 7. 3y6Hble paabl ¢ kannoit: bokoBas npaBas NpoeKums (a); npsMas npoexuus (b); 6okoas neBas npoexums (c).

Fig. 8. Lateral cephalometric radiograph: before (a) and after (b) using
the mouth guard.

Puc. 8. TenepeHTtreHorpamMma B 6okoBoi npoexkumu Ao (a) u nocne (b)
1CM0J1b30BaHNSA Kanribl.

Fig. 9. Section of a computed tomogram of the right (a) and left (b) tem-
poromandibular joints after using a mouth guard.

Puc. 9. Cpes KoMnbloTepHOI TOMOrpaMMBbl NPaBoro (a) 1 IEBOro BUCOYHO-
HU)XHEYeNoCcTHoro cyctaBa (b) nocne UCnoab30BaHNs Kanmbl.

Fig. 10. Dental arches after braces placement, lateral right projection (a), posteroanterior projection (b), left side projection (c).
Puc. 10. 3y6Hble pspbl nocne ycTHOBNEHUS BpekeT-cucTeMbl: GokoBas npaBasi npoekuns (a), nepeaHss npoexuus (b), GokoBas nesas npoeKums (c).

retrognathia. Anterior inclination of the mandible. Vertical
growth pattern. Upper and lower incisor protrusion and
crowding. Maxillary arch constriction. Impacted tooth 17,
missing tooth 30 (ISO designations 38 and 46, respectively).
Mesial inclination of teeth 32 and 31 (ISO designations
48 and 47, respectively). Localized excessive attrition of
teeth. Occlusal plane deformation. Tongue parafunction.
Chronic periodontitis of tooth 19 (ISO designation 36).

Following additional examinations, the treatment plan
was proposed, which included occlusal splints and orth-
odontic treatment.

After wearing occlusal splints for 6 months (Fig. 7),
a follow-up lateral cephalogram was performed. When
comparing the scans, anterior displacement of the man-
dible was detected (Fig. 8).

https://doiorg/10.17816/uds678093

A follow-up TMJ CT was performed after wearing oc-
clusal splints (Fig. 9).

Empower braces (CuNiTi 0.14; American Orthodontics,
USA) were installed on the maxilla (Figs. 10, 11).

One month after braces were installed on the maxilla,
nano-osteoperforation of the roots of teeth 7, 6, 9, 10,
and 11 (ISO designations 12, 13, 21, 22, and 23, respec-
tively) was performed, and a BioEdge 16x16 archwire
was installed (Fig. 12).

After installing braces on the mandible, nano-os-
teoperforation in FDI quadrants 3 and 4 was performed.
Figs. 13 and 14 show the effect of nano-osteoperforation
after 4 weeks of orthodontic treatment.

Orthodontic microimplants were then placed in FDI quad-
rants 1 and 2 for occlusal plane correction (Figs. 15, 16).
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Fig. 11. Occlusal projection: the upper (a) and the lower (b) dental arches.
Puc. 11. OKK/I103MOHHas MPOEKLNs BepXHero (a) U HxkHero (b) 3y6HbIX pALOB.

Fig. 12. Dental arches after nano-osteoperforations: right lateral projection (a), posteroanterior projection (b), left lateral projection (c).
Puc. 12. 3y6Hble psabl nocne HaHo-ocTeonepdopaumii: 6okoBas npasas npoexuus (a), npsamas npoekums (b), bokosas nesast npoexuMs (c).

Fig. 13. Occlusal projection of the upper dental arch before (a) and after (b) nano-osteoperforations.
Puc. 13. OkKio3MoHHas NpoeKums BepxHero 3y6Horo psaa: Ao (a) v nocne (b) HaHo-ocTeonepdopaumm.

Fig. 14. Occlusal projection of the lower dental arch before (a) and after (b) nano-osteoperforations.
Puc. 14. OKK/I103MOHHas MPOEKLMS HUKHero 3ybHoro psaaa Ao (a) u nocne (b) HaHo-ocTeonepgopaLmm.

Fig. 15. Dental arches, right lateral projection (a), posteroanterior projection (b), left lateral projection (c).
Puc. 15. 3ybHble psnpl: 6oxkoBas npaBas npoexums (a), npsamast npoekuus (b), bokoas nesas npoexuus (c).

https://doi.org/1017816/uds6/8093
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Fig. 16. Section of computed tomography of jaws after nano-osteoperforations.
Puc. 16. Cpes KoMmbloTepHOI TOMOrpamMMbl YeslocTel Nocne HaHo-ocTeonepdopaLyi.

mm

6.49 mm *
~

Fig. 17. Sections of computed tomography of the jaws before (a) and after (b) nano-osteoperforations, in the teeth area 1.4-2.4.
Puc. 17. Cpe3bl KoMMblOTEpHOI TOMOrpaMMbl YeniocTei 1o (a) v nocne (b) HaHo-ocTeonepdopaunit, B 0bnactu 3y6os 1.4-2.4.

0.47.mm

124 mm 4 0.44 mm
143 mm 1.40 mm

Fig. 18. Sections of computed tomography of the jaws before (a) and after (b) nano-osteoperforations, in the 4.4-3.4 teeth region.
Puc. 18. Cpesbl KoMMblOTEpHOI TOMOrpaMMbl YentocTeii Ao (a) nocne (b) HaHo-ocTeonepdopauuid, B 0bnactu 3y6oB 4.4-3.4.

Fig. 19. Dental arches: lateral right projection (a), posteroanterior projection (b), lateral left projection (c).
Puc. 19. 3ybHble psnbl: 6okoBas npaBas npoexums (a), nepenHss npoexuus (b), GokoBas neBas npoexkums ().

https://doiorg/10.17816/uds678093
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KJIMHVHECKAA CTOMATOTIOMAA
WHETOCTHO-TIMUEBAA XVPYPT 1A

Tom 3,Ne 1, 2025

YHVBEpCUTETCKESA CTOMATONOMMA
VI YeMIOCTHO-NMLIEBAA XVPYPrUA

Fig. 20. Occlusal projection of the upper dental arch (a) and the lower dental arch (b).
Puc. 20. OkK/io3voHHas NpoeKums BepxHero 3y6Horo psaaa (a), HukHero 3ybHoro paaa (b).

Fig. 21. Photo of the patient’s face during the treatment: right three-quarter view with a smile (a), frontal view with a smile (b), left three-quarter view

with a smile (c).

Puc. 21. Gotorpadua nuua nauveHTKuHa 3tane nevenus: ¥/, obopota c ynbibkoit cripasa (a), ¢ ynbibKoi aHdac (b), % obopota ¢ ynbibKoit cresa (c).

The thickness of the bone surrounding each tooth
was measured before and after nano-osteoperforation
(Figs. 17, 18).

In the majority of cases, the thickness of the cortical
plate was lower than that of the trabecular bone. Nano-
osteoperforations typically result in a decrease in both
cortical and trabecular bone thickness, reducing the du-
ration of orthodontic treatment. Bone thickness variations
between teeth indicate heterogeneity of the surrounding
bone tissue structure.

The outcomes of orthodontic treatment are presented
in Figs. 19-21.

This clinical case demonstrated a 2-fold reduction in
treatment duration compared to conventional approaches.

CONCLUSION

Nano-osteoperforations promote more rapid arch ex-
pansion and improve the positioning of lower incisors.
This minimally invasive technique optimizes orthodontic
treatment and reduces pain in patients with maxillary and
mandibular arch constriction and incisor crowding.
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N0MNOJIHUTE/IbHAA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbl BHEC/M CyLLECTBEHHBIN BKIaf B Mpo-
BefleHMe MCCNefoBaHuA ¥ MOArOTOBKY CTaTbW, MPOYAM W 0[0bpu-
M duHanbHylo Bepcuio neped nybavkaumen. Bxnap kaxporo asTopa:
P.A. ®afieeB — nnaHypoBaHmWe NpaxTuyeckoi pabotsl; TA. LLleaprHa — Bbi-
MOJIHEHVe 0CHOBHOrO 0bbeMa paboThl, aHann3 1 0dhopMIIEHNe Pe3yNbTaToB.
UcTouHuk dmHaHcupoBaHms. ABTOpbI 3asiBNSIOT 06 OTCYTCTBUM BHELLHErO
(VHAHCVPOBaHMA MPW HaNMCaHWK CTaTby.

KoHdnmKT nHTepecoB. ABTOpbI AEKNapUPYIOT OTCYTCTBME ABHBIX 1 MOTEHLM-
arbHbIX KOH(IIVIKTOB VHTEPECOB, CBA3AHHBIXC NYBMMKaLIMEN HACTOALLIEV CTaTbU.
Cornacue Ha ny6nukaumio. ABTOpbI NONYYMNW NUCbMEHHOE MHPOPMUPO-
BaHHOe [10DpOBOSIbHOE Ccornacve nauyeHTa Ha nybankaumio ero dotorpa-
Guii (C 3aKpbITVIEM NNLLA), B HAYYHOM XYPHae, BKIKOYas ero 3NeKTPOHHYH0
Bepcuio.
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