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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 

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, II, 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 of the current challenges in modern 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 

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 from alcohol 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 
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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 

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 
(sagittal dimension), abs. (%)

Number of patients with different incisal 
overlaps (vertical dimension), abs. (%)

Class I  
(neutral relationship)

Class II  
(distal relationship)

Class III  
(mesial relationship) Ortho Straight Open

Group I, n=31 20  
(64.5)

5  
(16.1)

6  
(19.4) 15 (48.4) 13 (41.9) 3  

(9.7)

Group II, n=34 17  
(50.0)

2  
(5.9)

15  
(44.1) 19 (55.9) 8  

(23.5)
7  
(20.6)

Table 1. Distribution of patients into study groups.
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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 
II.

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 8.12±0.48˚, 
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 I. 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.

Before treatment After treatment
FH-OP SN-OP FH-OP SN-OP

Group I,  
n=31 1.48±0.61˚ 8.92±0.78˚ 8.55±0.61˚ 13.82±0.54˚

Group II, n=34 2.15±0.66˚ 7.87±0.70˚ 2.41±0.67˚ 8.12±0.48˚

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.
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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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