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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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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
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5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

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-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

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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Abstract.

Introduction: To analyze the treatment outcomes in patients
with orthodontic pathology and pathological tooth wear under
different approaches to correcting the position of the occlusal
plane.

Materials and Methods: 65 individuals with orthodontic
pathology, impaired incisal guidance in the form of absence of
the C. Christensen phenomenon, counterclockwise inclination of
the occlusal plane, and pathological tooth wear were examined.
Patients in Group I received treatment using bracket systems
and micro-implants to correct the position of the occlusal plane,
while patients in Group II were treated with bracket systems
only, without any intervention regarding the occlusal plane.
The jaw relationship was assessed according to E. Angle’s
classification, the level of incisal overlap, the presence of the C.
Christensen phenomenon, and lateral cephalometric data were
compared to evaluate the position of the occlusal plane relative
to the Frankfurt horizontal (angle FH-OP) and the anterior
cranial base (angle SN-OP). All patients underwent indirect
tooth restorations using reinforced nano-hybrid composite
material — 446 restorations in Group I and 489 restorations in
Group II, the condition of which was evaluated using a number
of criteria.

Results: Before treatment, the FH-OP occlusal plane angle
in Group I patients was 1.48+0.61°, and the SN-OP angle was
8.92+0.78°. In Group II patients, these values were 2.15+0.66°
and 7.87+0.70°, respectively — all values being below the normal
range. After treatment, the FH-OP and SN-OP values in Group
I approached the normal range, amounting to 8.55+0.61° and
13.82+0.54°, respectively. Sagittal incisal guidance and the C.
Christensen phenomenon were fully restored. Eight restorations
(1.8%) exhibited marginal adaptation defects, 11 restorations
(2.5%) had marginal discoloration, and 3 restorations (0.7%) had
cracks; no chipping was observed. In Group II, FH-OP and SN-
OP values improved to 2.41+0.67° and 8.12+0.48°, respectively,
but did not reach the normal range. Sagittal incisal guidance and
the C. Christensen phenomenon were restored in only 6 patients
(17.6%). Among the restorations, 43 (8.8%) exhibited marginal
adaptation defects, 47 (9.6%) showed marginal discoloration, 57
(11.7%) had cracks, and 67 restorations (13.7%) had chipping.

Conclusions: The results demonstrate the effectiveness of
the applied treatment approaches for patients with orthodontic
pathology and pathological tooth wear, which should be
attributed to the normalization of the occlusal plane position,
restoration of the C. Christensen phenomenon, the advantages
of using orthodontic micro-implants, and the application of
indirect tooth restorations.

Key words. Orthodontic pathology, treatment, occlusal plane,
pathological tooth wear, indirect tooth restorations, clinical
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evaluation.
Introduction.

Orthodontic pathology is quite widespread among both
children and adults. It significantly impacts quality of life and
requires a comprehensive approach to diagnosis and treatment.
According to literature sources, the prevalence of malocclusions
based on E. Angle’s classification for Class I, 11, and III jaw
relationships ranges from 52-75%, 19-24%, and 4-6.5%,
respectively, depending on the age of the examined population
and the geographic location of the studies. Among vertical
anomalies, the prevalence of deep bite and open bite is 22% and
5%, respectively, while crossbite is observed in 9% of patients
[1-3].

It is well known that in the presence of certain orthodontic
pathologies, it is impossible to ensure full sagittal movements
of the mandible, which affects the incisal guidance. Incisal
guidance plays a key role in the functioning of the dentoalveolar
system [4-6]. It determines the trajectory of mandibular incisors
sliding along the palatal surfaces of maxillary incisors during
sagittal jaw movements, contributing to the even distribution of
chewing load and preventing overloading of the posterior teeth
and the temporomandibular joint [7].

Another influential factor in maintaining the healthy condition
and function of the dentoalveolar system is the spatial orientation
of the occlusal plane [5,8]. Deviation of the occlusal plane
disrupts the natural biomechanics of mandibular movements,
leading to dysfunction of the masticatory muscles and the
temporomandibular joint, the development of malocclusion,
as well as pathological tooth wear [9-11]. Deviations in the
occlusal plane position can be effectively corrected during
orthodontic treatment, particularly using bracket systems and
microimplants [7,12-14].

Normally, during sagittal movement, the mandible reaches
an “edge-to-edge” position of the teeth, and the posterior
segments of the dental arches disarticulate, forming a wedge-
shaped space that is wider distally and narrower mesially. The
formation of this wedge-shaped space, observed in different
individuals with varying degrees of expression, was described as
a phenomenon by Danish dentist and educator Carl Christensen
[15]. The width of this disarticulation in the posterior region
is directly proportional to the inclination angle of the sagittal
condylar path. Disruptions in sagittal mandibular movements
and incisal guidance may result in the loss of the C. Christensen
phenomenon and, consequently, the appearance of undesirable
contacts between antagonistic teeth in the posterior segments
when the incisors are in an edge-to-edge position.

One ofthe current challenges inmodern dentistry is pathological
tooth wear, particularly of the posterior teeth [13,16]. According
to the literature, the prevalence of pathological wear in primary
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teeth ranges from 30% to 50%, and in permanent teeth — from
20% to 45% [17]. The causes and contributing factors to this
condition are well described [18,19]. Pathological tooth wear
leads to a reduction in tooth height and affects the occlusal
vertical dimension, which in turn impacts the condition and
function of the temporomandibular joint [11]. In the presence
of orthodontic pathology, the progression of pathological tooth
wear accelerates and becomes more complicated [20].

In the treatment of pathological tooth wear, modern dental
practice employs various approaches, primarily aimed at
restoring the anatomical shape and function of the teeth and
preventing further abrasion [21]. Prosthetic treatment involves
restoring the occlusal height using crowns, veneers, and
composite restorations [18,21]. Additionally, the treatment
of temporomandibular joint dysfunction contributes to the
restoration of occlusal relationships between dental arches
and the normalization of mandibular movements [4,14].
However, comprehensive treatment of orthodontic patients
with pathological tooth wear remains a relevant and complex
clinical challenge. Understanding the interrelations and mutual
influences of these pathological processes makes it possible to
develop effective diagnostic and treatment methods aimed at
restoring the function of the dentoalveolar system and preventing
complications associated with pathological tooth wear.

The aim of this study. To analyze the outcomes of
comprehensive treatment of patients with orthodontic pathology
and pathological tooth wear under different approaches to the
correction of the occlusal plane position.

Materials and Methods.

The study design corresponded to the structure of a comparative
cohort clinical study, which involved a retrospective-prospective
analysis of the effectiveness of comprehensive orthodontic
treatment in patients with pathological tooth wear. At a private
dental clinic, a total of 435 patients aged 26 to 53 years who
presented for the first time for the diagnosis and treatment
of orthodontic pathology were examined at the preliminary
stage of the study. In 65 patients (14.9% of the total), signs of
impaired incisal guidance were identified, namely the absence of
contact between the anterior teeth with the presence of occlusal
contacts in the posterior segments during sagittal movement of
the mandible, which indicates the absence of the C. Christensen
phenomenon. Among them were 30 men (46.2% of this number)
and 35 women (53.8%). These patients also exhibited signs of
pathological tooth wear within the mantle and peripulpal dentin
in the posterior segments of the dental arches, direct incisor
contact, minimal orthognathic overbite up to 1/4 of the height of
the lower incisors, or vertical disocclusion. According to lateral
cephalometric radiographs, the examined individuals had a
significant inclination (more than 5°) of the occlusal plane (OP)
“counterclockwise” relative to the Frankfort horizontal (FH)
and the anterior cranial base (SN).

Patients with identified orthodontic pathology were divided into
two groups depending on the chosen treatment strategy. Group I
included 31 patients (47.7%) who were offered and consented to
comprehensive treatment using bracket systems and orthodontic
micro-implants, which provide reliable anchorage for additional
correction of the occlusal plane position to acceptable normal
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values according to lateral cephalometric data and ensure the
desired direction of movement and sufficient pressure force
on the dental arches [7,22,23]. Micro-implants were placed
in the bone tissue of the lateral jaw segments [4,14]. Group II
consisted of 34 patients (52.3%) who also underwent treatment
of orthodontic pathology using bracket systems but without
correction of the occlusal plane position with micro-implants,
due to these individuals' unwillingness to be treated with their
use.

The study excluded individuals with inflammatory periodontal
diseases; with the absence of more than one tooth in each dental
arch or absence of antagonist teeth; with bruxism; with crossbite
types of malocclusion; with salivary gland diseases; during
pregnancy and lactation; with mental disorders, including those
resulting fromalcohol or drug abuse; with cognitive impairments;
with conditions that may affect the treatment outcome (active
neoplastic process, immunodeficiency state, tuberculosis, etc.);
if the patient refused to sign informed consent for participation
in the study; if the patient was participating in another study; if
the patient planned to relocate during the observation period; if
the patient had somatic pathology that contributes to reduced
caries resistance of hard dental tissues and the occurrence of
periodontal diseases; if the patient had a history of myocardial
infarction or stroke.

The study was conducted in accordance with the main
provisions of the "Ethical Principles for Medical Research
Involving Human Participants,” as approved by the Helsinki
Declaration (1964-2013), the Council of Europe Convention on
Human Rights and Biomedicine, relevant Ukrainian legislative
acts, and regulations of the Ministry of Health of Ukraine.
Patients voluntarily participated in the study, as confirmed
by their signed informed consent. Each patient was informed
about their rights and obligations, as well as the possibility of
discontinuing participation in the study at any time without
consequences or explanation of reasons. Compliance with the
principles and norms of bioethics in the study was confirmed by
the conclusion of the Bioethics Committee of Donetsk National
Medical University (Conclusion No. 5 dated May 25, 2025,
Protocol No. 4 dated May 25, 2025).

Before the placement of the bracket systems, the form and
volume of pathologically worn teeth were restored in patients
of both groups using indirect restorations made from reinforced
nanophotocomposite material designed for restoring teeth in
the posterior segments, with a minimally invasive approach
to tooth preparation. Each patient had from 11 to 17 posterior
teeth restored, depending on the extent of hard tissue loss due
to pathological wear. In total, 446 indirect restorations were
performed in patients of Group I, and 489 restorations in
patients of Group II.

Before and after the treatment, the sagittal jaw relationship
according to the E. Angle classification was determined in
patients of both groups, and the incisal overlap was measured
in the vertical direction. Further, the sagittal movements of the
mandible were assessed, and the presence or absence of the
C. Christensen phenomenon was recorded [15,23]. Treatment
outcomes were also evaluated by comparative analysis of lateral
cephalograms regarding the position of the occlusal plane



relative to the Frankfort horizontal (FH-OP) and the anterior
cranial base (SN-OP). Orthodontic treatment for patients of both
groups was considered completed when the jaw relationship
achieved Angle Class I, with tight contact between adjacent
teeth and antagonistic teeth, and an orthognathic overbite in
the frontal area [9]. At this stage, sagittal incisal guidance,
the position of the occlusal plane, and comparison with the
initial state were assessed, and any defects in the restorations
were evaluated as indicators of increased load in the posterior
segments of the dental arches. The observation period varied
from 1.5 to 2.5 years, depending on the individual characteristics
of the pathology and treatment duration.

The condition of the performed indirect nanophotocomposite
restorations of posterior teeth due to pathological wear was
assessed according to adapted clinical criteria regarding
marginal fit of the restorative material, the presence of marginal
discoloration at the restoration margins, cracks, and chipping
of the material [24]. Clinical evaluation was performed
immediately after fixation, after 1 year, and upon completion
of orthodontic treatment. For each criterion, the presence of
defects in restorations was determined and recorded at the
specified times. In one patient, multiple defects according to
different criteria could be observed in one or several restorations
on one or different teeth. Therefore, for each group, the number
of patients with restorations showing defects and the number
of restorations with defects according to the respective criteria
were counted.

For the analysis of lateral cephalometric data and the
determination of their reliability, methods of variation statistics
were used with the Student's t-test. Statistical analysis of
restoration status indicators was performed using Microsoft
Excel software, and quantitative indicators were presented in
absolute and percentage values.

Results and Discussion.

During the determination of the sagittal jaw relationship
according to the E. Angle classification, it was found that among
patients in Group I, 20 individuals (64.5% of the group) had Class
I, 5 individuals (16.1%) had Class II, and 6 individuals (19.4%)
had Class III. These results slightly differ from some published
data regarding the prevalence of pathological occlusions in the
sagittal direction [25]. However, this trend corresponds to the
combination of factors such as the counterclockwise inclination
of the occlusal plane and disturbances in the sagittal incisal
pathway of the lower jaw, with the loss of the C. Christensen
phenomenon. In the vertical direction, 15 patients (48.4%)
had minimal orthognathic incisal overlap, 13 patients (41.9%)
had direct incisal contact, and 3 patients (9.7%) exhibited no

Table 1. Distribution of patients into study groups.

overlap. In Group II, the jaw relationship was classified as
Class I according to E. Angle in 17 individuals (50.0% of the
group), Class II in 2 individuals (5.9%), and Class III in 15
individuals (44.1%). Regarding the incisal relationship in the
vertical direction, 19 patients (55.9%) had minimal orthognathic
overlap, 8 patients (23.5%) had direct contact, and 7 patients
(20.6%) showed no incisal contact (Table 1).

The average position of the occlusal plane relative to the
Frankfort horizontal (FH-OP) in patients of Group I was
1.48+0.61°, which is significantly (p<0.001) lower compared
to the normal value of 9.3£3.8° [26]. Regarding the position
of the occlusal plane relative to the anterior cranial base (SN-
OP), the average value was 8.92+0.78°, which also significantly
(p<0.001) differed from the normal value of 14.0+4.0°. In Group
II, the average FH-OP and SN-OP values were 2.15+0.66° and
7.87+0.70°, respectively, which were significantly (p<0.001)
lower than the aforementioned normal values. It is important
to note that both baseline indicators in patients of Groups I
and II differed significantly from the corresponding normal
values (p<0.001), while no statistically significant difference
was observed between the two groups themselves (p>0.05),
indicating identical conditions at the beginning of the study.
These findings indicate a significant counterclockwise
inclination of the occlusal plane, which, in turn, leads to
changes in the sagittal incisal path, characterized by the loss of
contacts between the incisors and the appearance of contact in
the molar region (loss of the C. Christensen phenomenon). The
consequence of the combined effects of factors such as the loss
of the C. Christensen phenomenon, insufficient vertical incisal
overlap, and significant occlusal plane inclination is likely to be
pathological wear in the posterior segments of the dental arches.

The indirect restorations for pathologically worn posterior
teeth in both groups were initially flawless, without any
deviations in any of the criteria. One year after the start of
orthodontic treatment, the clinical status of the restorations
was re-evaluated. In Group I, 12 patients (38.7% of the total
group) showed 55 restorations (12.3% of the total restorations
in this group) with marginal adaptation defects of the
nanophotocomposite material. In 14 individuals (45.2%), 37
restorations (8.3%) showed marginal discoloration, in 9 patients
(29.0%) 25 restorations (5.6%) had cracks, and in 18 patients
(58.1%) 40 restorations (9.0%) showed chipping.

Similar data, though slightly higher, were obtained in the
evaluation of restorations in patients of Group II. Marginal
adaptation defects were found in 80 restorations (16.4% of the
total restorations in this group) in 16 patients (47.1% of the
group), and 59 restorations (12.1%) in 18 patients (52.9%) had
marginal discoloration. Additionally, 56 restorations (11.5%)

Number of patients with dental arch relationships according to E. Angle Number of patients with different incisal

(sagittal dimension), abs. (%)

overlaps (vertical dimension), abs. (%)

Class 1 Class I1 Class II1 Ortho Straioht Open
(neutral relationship) |(distal relationship) (mesial relationship) g P
_ 20 5 6 3
Group I, n=31 (64.5) (16.1) (19.4) 15 (48.4) 13 (41.9) ©.7)
_ 17 2 15 8 7
Group II, n=34 (50.0) (5.9) @4.1) 19 (55.9) (23.5) (20.6)
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in 17 patients (50.0%) exhibited cracks, and 75 restorations
(15.3%) in 19 patients (55.9%) had chips.

The results obtained during the clinical evaluation of the
restoration condition indicate excessive load in the posterior
sections of the dental arches in Group II patients. In contrast,
the better outcomes in Group I can be explained by the
optimization of the occlusal plane position during orthodontic
treatment. In both groups, all identified defects and breakdowns
of restorations were corrected or repaired for further monitoring
and comparison of the restoration condition, taking into account
the normalization of the occlusal plane position in Group I
patients and the absence of such corrective measures in Group
1L

Upon completion of orthodontic treatment, the FH-OP and
SN-OP indicators in Group I patients reached 8.55 + 0.61° and
13.82 £ 0.54°, respectively, indicating a shift toward normal
values with no statistically significant difference from them
(p>0.05), but with a statistically significant difference from
the baseline values (p<<0.001). On average, the position of the
occlusal plane shifted by 5-7°. Additionally, in all patients in
this group, the sagittal incisal guidance and the C. Christensen
phenomenon were fully restored, meaning that during the
sagittal movement of the lower jaw, contacts were achieved
exclusively within the incisors, with complete disengagement
in the posterior regions of the dental arches. These improved
results are further confirmed by the condition of the restorations,
with none exhibiting chipping. Only 8 restorations (1.8% of the
total number in this group) in 5 patients (16.1% of the group)
showed marginal adaptation defects, 11 restorations (2.5%)
in 7 patients (22.6%) exhibited marginal discoloration, and 3
restorations (0.7%) in 2 patients (6.5%) had cracks.

However, the results are particularly impressive when
comparing the restoration condition between two observation
periods. After the completion of orthodontic treatment, the
number of restorations with marginal adaptation defects of the
nanophotocomposite material to the enamel of the restored
teeth decreased 6.9 times compared to the one-year control,
while the number of patients with this deviation decreased
2.4 times. Regarding marginal discoloration at the junction
of the nanophotocomposite, the number of restorations with
discoloration decreased 3.4 times, and the number of patients
decreased by half. The number of restorations with cracks
decreased by 8.3 times, and the number of patients with cracks
decreased by 4.5 times. As for the chipping of photocomposite
material, none were detected after treatment, whereas quite a few
were noted at the one-year follow-up. The clinical evaluation
of the restoration condition showed the effectiveness of the
approaches used in the treatment of orthodontic pathology and
pathological tooth wear in Group I patients.

Significantly poorer results were observed in Group II patients
after the completion of treatment, according to the data analysis.
The position of the occlusal plane, based on the FH-OP and SN-
OP values, improved slightly to 2.41+0.67° and 8.1240.48°,
respectively, but these values were still far from normal
(p>0.05). They also did not differ significantly (p>0.05) from
the values obtained before the start of treatment (Table 2).

These changes occurred due to the vertical movement of
certain teeth during the normalization of the sagittal occlusal
curve of Spee and the closure of vertical disocclusion in the
frontal area. This influenced the restoration of the sagittal incisal
guidance and the appearance of the C. Christensen phenomenon
in 6 patients (17.6% of the total number in the group). Regarding
the restoration condition, the obtained results clearly reflect
the direct connection with other studied parameters. Marginal
adaptation defects were found in 43 restorations (8.8% of
the total restorations in this group) in 12 patients (35.3%),
marginal discoloration was observed in 47 restorations (9.6%)
in 15 patients (44.1%), cracks were present in 57 restorations
(11.7%) in 18 patients (52.9%), and chipping was registered in
67 restorations (13.7%) in 23 patients (67.6%).

The dynamics of the indicators characterizing the condition of
dental restorations in patients of this group at both study time
points were less pronounced compared to those in Group 1. The
number of restorations with marginal adaptation defects of the
nanohybrid composite to enamel decreased by only 1.9 times,
while the number of patients with such restorations decreased
by just 1.3 times. The corresponding values related to the
“marginal discoloration” criterion showed even less convincing
dynamics, decreasing only 1.3 and 1.2 times, respectively. The
number of restorations with cracks and the number of patients
with cracked restorations remained virtually unchanged after
the completion of orthodontic treatment compared to the
previous examination. Moreover, despite a slight decrease in
the number of restorations with chipping, there was an increase
in the number of patients with such defects. The obtained results
indicate certain shortcomings in the treatment approaches for
orthodontic pathology and pathological tooth wear applied to
the patients in this group.

Thus, according to the results of the study, all patients in
Group I, who underwent comprehensive treatment using bracket
systems and orthodontic implants for additional correction
of the occlusal plane position and for generating a specific
direction of tooth movement and pressure on the dental arches,
achieved a Class I jaw relationship according to E. Angle, tight
contact between adjacent teeth and antagonists, orthognathic
overlap in the anterior region of the dental arches, normalization
of the occlusal plane position, as well as complete restoration
of sagittal incisal guidance and the Christensen phenomenon.

Table 2. Lateral cephalometric indicators of the occlusal plane position relative to the Frankfurt horizontal (FH-OP) and the anterior cranial base

(SN-OP) in patients of different groups.

Before treatment

FH-OP SN-OP
Group I, 1.48+0.61° 8.92+0.78°
n=31

Group II, n=34 2.1540.66° 7.87+0.70°
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After treatment

FH-OP SN-OP
8.55+0.61° 13.82+0.54°
2.41+0.67° 8.12+0.48°



The positive outcomes of such comprehensive treatment were
confirmed by the final lateral cephalometric data regarding
the occlusal plane position relative to the Frankfurt horizontal
(angle FH-OP) and the anterior cranial base (angle SN-OP). In
particular, the FH-OP angle increased from an initial value of
1.48+0.61° to 8.55+0.61°, which falls fully within the normal
range, and the SN-OP angle increased from 8.92+0.78° to
13.82+0.54°, which also corresponds to normal values. In both
cases, the dynamics were statistically significant (p<0.001). In
contrast, patients in Group II, who also underwent orthodontic
treatment with bracket systems but without occlusal plane
correction using micro-implants, did not achieve comparable
positive results. According to the lateral cephalometric data,
the FH-OP value, which was 2.15+0.66° at baseline, reached
only 2.41+0.67° at the end of treatment. The SN-OP value
changed from 7.87+0.70° to 8.12+0.48°, and in both cases,
the dynamics were statistically insignificant (p>0.05). Clearly,
both final indicators differ significantly from the normal values
(p<0.001), indicating that the treatment outcomes in Group II
were substantially inferior to those of Group I. Only 6 patients
(17.6%) in this group demonstrated restoration of sagittal incisal
guidance and the appearance of the C. Christensen phenomenon,
which was achieved through vertical repositioning of individual
teeth during normalization of the sagittal Spee curve and closure
of vertical disocclusion in the anterior region.

Particular attention should be paid to the dynamics of the
number of defects in the condition of tooth restorations among
patients treated with different approaches. A comparative
analysis of the condition of restorations at baseline, at the
1-year follow-up, and after treatment completion in both groups
revealed a certain dependence of the number of defects and
deviations on the position of the occlusal plane, loss of sagittal
incisal guidance, and absence of the Christensen phenomenon.

Although all restorations were in excellent condition
immediately after placement, by the 1-year follow-up, a
considerable number of complications had occurred across
all clinical criteria in both groups, with a significantly higher
incidence observed in Group II. A comparative analysis of the
condition of dental restorations at the 1-year follow-up and after
the completion of treatment in both patient groups demonstrated
a clear correlation between the number of defects and deviations
in the restorations and the position of the occlusal plane. At the
1-year mark, both groups exhibited a considerable number of
complications according to each clinical criterion, though the
number was significantly higher in Group II. Restorations with
marginal adaptation defects and marginal discoloration at the
interface with the nanohybrid composite material were 1.3
times more common in Group II than in Group I. The number
of restorations with cracks in Group II was 1.9 times greater,
and those with chipping were 1.5 times more frequent. Further
analysis of the condition of restorations after orthodontic
treatment showed that, in Group II, restorations with marginal
adaptation defects and marginal discoloration were 5.4 and 4.3
times more frequent, respectively, than in Group I. Restorations
with chipping of the restorative material were even 19 times
more common in Group II. Notably, chipping of the nanohybrid
composite was observed exclusively in restorations of patients
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from Group II. Thus, the normalization of the occlusal plane
position, complete restoration of sagittal incisal guidance, and
the C. Christensen phenomenon achieved in Group I patients
can be considered as factors contributing to the preservation and
long-term functional performance of indirect photocomposite
restorations of pathologically worn teeth in individuals with
orthodontic pathology.

Conclusion.

The results of the study confirm the effectiveness of the
applied comprehensive treatment approaches in patients
with orthodontic pathology and pathological tooth wear. This
effectiveness is associated with the normalization of the occlusal
plane position, restoration of the C. Christensen phenomenon,
the advantages of using orthodontic micro-implants, and the
application of indirect restorations to rehabilitate the affected
teeth.
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