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Abstract

The aim of this study was to define and analyze the reproducibility of occlusal relationships according to the results of
occlusogram in jaw closure using quantitative analysis of occlusion in adult patients with congenital cleft lip and palate before and
after their prosthesis with different versions of dentures and types of their constructive features.

Materials and methods. The study was conducted on 37 patients with congenital cleft lip and palate, 11 (29.73 %) of whom
had right-sided clefts, 11 (29.73 %) — left-sided and 15 (40.54 %) — bilateral.

The number of occlusal contact points was measured for all patients before the treatment and after the orthopaedic rehabilitation.

Research results. Significant differences were found between the number of occlusal contact points before (unusually small
number) and after orthopaedic treatment (significant increase), regardless of the type of cleft (p <0.001). Such conditions in the oral
cavity significantly complicate the tactics of orthopaedic rehabilitation, which affects the need to find more complex options for
combinations of fixed and removable orthopaedic structures.

Conclusion. Based on the conditions and objectives of this study, the application of the basic principles of a multidisciplinary
approach determine the possibility of rehabilitation of such patients by orthopedic methods by making different versions of ortho-
pedic structures. Adequate and high-quality prosthesis for defects and deformations of the teeth rows and occlusion in patients with
CCLP leads to improved occlusal relationships and increase in the number of occlusal contact points.
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1. Introduction

Congenital cleft lip and palate (CCLP) ranks second in the structure of antenatal injuries
and are among the most severe malformations of the maxillofacial area, which leads to signifi-
cant functional and aesthetic disorders [1, 2]. These defects arise in about 0.82-2.1 per 1000 live
born babies in different countries of Europe and North America [3, 4]. During the first decade of
the 21st century in many countries around the world there is an increase in the frequency of births
of children with cleft lip and palate [5, 6].

Rehabilitation of these patients begins in childhood, continues to adulthood, and is one
of the most difficult problems of modern orthopaedic dentistry. One of the key points of this
multi-stage process is the diagnostics of occlusal relationships before and after the prosthetic
treatment [7, 8].

Presently, the objective criterion for evaluation of occlusion is the use of computerized
occlusal analysis using T-Scan, which, however, has some reservations [9, 10]. Most methods of
occlusal connections registration allow obtaining qualitative and semi-quantitative characteris-
tics [11, 12]. Computer programs are used to quantify the features of contact points, which may
not always be affordable for patients with insufficient income, and especially for patients with
pre-existing dental anomalies such as CCLP [13, 14].
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The aim of this article was to determine the dependence of occlusal contact points in
adult patients with CCLP before and after their prosthetics with different variants of dentures and
the type of their constructive features.

2. Materials and methods

The study was performed during 2016 to 2021 on the basis of Lviv Dental Medical center of
Danylo Halytskyi Lviv Medical University. A total of 56 patients with CCLP aged 17 to 45 years
were examined, 37 patients of which underwent orthopaedic rehabilitation with various variants
of orthopaedic structures, including 11 patients with right-sided CCLP (29.73 %)), 11 patients with
left-sided CCLP (29.73 %), and 15 bilateral patients (40.54 %).

All patients undergoing orthopaedic rehabilitation underwent occlusal contact analysis with
clasp wax plates before and after orthopaedic treatment.

Ethical approval was obtained from the Bioethics Committee of Danylo Halytsky Lviv
National Medical University (Record No. 4, April 23, 2018).

All patients involved in the study signed an informed consent to participate in it. All poten-
tial benefits and possible risks, associated with participation in the study, as well as the ability to
withdraw from it at any time were explained to them. One copy of the consent was pro-vided to the
patient. The study design complies with the Helsinki Declaration.

2.1. Experimental procedures

To determine the occlusal contact points and their number, the plates of clasp wax (clasp
wax-02) with a thickness of 0.3 mm were used. Occlusal contact points were determined before
treatment and after completion of orthopaedic treatment (Fig. 1, a, b).

Fig. 1. Occlusal contact points: @ — before the treatment; b — after the treatment

The quantitative values of occlusal contact points were calculated both by the number
of contact points of individual teeth and by the total number of contact points determined on the
wax plate (teeth contacts were recorded by the available perforations on it).

Statistical processing of the study results was performed using the methods of variation
statistics, the calculations were performed in the computer program SPSS software (version 13.0,
SPSS; Chicago, IL). Student’s parametric t-test was used to assess the probability of differences
between indicators and statistical comparison of data groups and ANOVA’s analysis of variance.

3. Results

In the process of orthopaedic rehabilitation of adult patients with CCLP after surgery, both
fixed (Fig. 2, a, b, ¢) and removable structures (Fig. 3, a, b, ¢) were used.

The results of determining the occlusal contact points of patients with CCLP before
and after the orthopaedic treatment, depending on the design of prostheses are given in Table 1
and Fig. 4.
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Fig. 2. Patient K. A.: a — view in the oral cavity before the treatment;
b — fixed orthopaedic construction; ¢ — view in the oral cavity after the treatment
Fig. 3. Patient T. V.: @ — view in the oral cavity before the treatment;
b — removable orthopaedic construction; ¢ — view in the oral cavity after the treatment
Table 1
The results of determining the occlusal connections of patients with CCLP before and after the orthopaedic
treatment depending on the design of prostheses
Fixed denture structures Removable dentures
Stage of Number of teeth Number of contact Number of teeth Number of contact
treatment N in contact points N in contact points
M=SD M+SD MzSD M+SD
Before 27 6.07+0.43 9.92+0.65 10 5.2+0.58 8.410.67
After 27 13.11£0.15 24.59+0.59 10 14.7£0.38 26.6+£1.04
P value <0.001* <0.001* <0.001* <0.001*
ANOVA <0.001* <0.001* <0.001* <0.001*

Note: N —number of patients; M — mean; SD — standard deviation; P — probability level; 2-sided, * — significantly different (p < 0.05)
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Fig. 4. The results of determining the occlusal connections of patients with CCLP
before and after the orthopaedic treatment depending on the design of prostheses
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As can be seen from the presented data (Table 1 and Fig. 4) it is determined that if the
number of occlusal contact points during prosthetics with fixed denture structures before the treat-
ment was only 6.07%0.43 tooth contacts, then after the treatment it reached 13.11£0.15 tooth con-
tacts (p <0.001).

Similarly, the total number of contact points increased from 9.92+0.65 before the treatment
to 24.59£0.59 after the treatment (p <0.001).

When using removable dentures, it was determined that if before the treatment the number
of contact teeth was only 5.2+0.58, then after the treatment it reached 14.7£0.38 teeth (p <0.001),
and the total of contact points in the number of 8.4%0.67 before treatment increased to
26.611.04 (p <0.001) (Table 1 and Fig. 4).

Given that the type of non-union itself (left, right, bilateral) may affect the quality of the
orthopaedic structure, especially the occlusal ratio of structural elements of prostheses, we eva-
luated the existing occlusal connections before and after the orthopaedic treatment depending on
the type of nonunion (Table 2 and Fig. 5).

Table 2
The results of determining the occlusal connections of patients with CCLP before and after the orthopaedic
treatment depending on the type of nonunion

Left-sided CCLP Right-sided CCLP Bilateral CCLP
Stage Number Number Number Number Number Number
of treat- of teeth in of contact of teeth in of contact of teeth in of contact
ment N contact points N contact points N contact points
M=SD M=SD M=SD M=SD M=SD M=SD
Before* 11 5.72£0.6 8.54+0.84 11 6.09£0.57 10.09+0.91 15 5.73£0.68 9.84£0.94
After¥* 11 14£0.37 25+1.28 11 13.81+0.27 2536076 15 13.86+0.28 25.06+0.82
P value <0.001* <0.001* <0.001* <0.001* <0.001* <0.001*
ANOVA <0.001* <0.001* <0.001* <0.001* <0.001* <0.001*

Note: N —number of patients; M — mean; SD — standard deviation,; P — probability level 2-sided; * — significantly different (P < 0.05)
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Fig. 5. The results of determining the occlusal connections of patients with CCLP

before the orthopaedic treatment depending on the type of nonunion

It was determined that in left-sided CCLP the number of teeth that came into contact in
the occlusion before the treatment was 5.72%0.6, and after the orthopaedic treatment became
14+0.37 (» <0.001).
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The total of contact points before the treatment was equal to 8.54+0.84, after the treatment
it came to 25+ 1.28 (p <0.001).

In right-sided CCLP, the number of teeth in contact before the treatment was 6.09+0.57,
and after the treatment it became 13.81+0.27 (p <0.001). The total of occlusal connections before
the treatment was equal to 10.09£0.91, and after the treatment it came to 25.36+0.76 (p <0.001).

In bilateral CCLP, the number of teeth that were in occlusal contact before the treatment was
5.73+£0.68, and after the orthopaedic treatment it changed into 13.81+0.27 (p <0.001).

The number of general occlusal connections in this study group before the treatment was
9.8+0.94, after the orthopaedic treatment they counted 25.06+£0.82 (p <0.001).

4. Discussion

Taking into account the conditions and objectives of this research, the decisions on the type
of constructions were based on a thorough clinical examination of the patient.

The attention was payed to the state of his dental system and the functional state of the oral
cavity (teeth, periodontium, occlusion, jaw ratio, bone system, masticatory muscles etc.) using the
basic principles of a multidisciplinary approach [15, 16].

Noteworthy is the unusually small number of teeth in contact with each other in all types
of nonunion, regardless of their type. It varies from 5.7 in left-sided and bilateral nonunion to 6.09
in the right-sided one [17, 18].

This is obviously associated with significant deformations of the dental complex of pa-
tients, and with the loss of teeth because of inadequacy of applied treatment and prevention mea-
sures at all stages of prosthetic rehabilitation, as well as possible complications in the process of
treatment [19, 20].

Such conditions in the oral cavity [21, 22] significantly complicate the tactics of orthopaedic
rehabilitation, which affects the need to find more complex options for combinations of fixed and
removable orthopaedic structures [23, 24].

Study limitations. In this study, we did not conduct a qualitative analysis due to the lack
of financial availability of the best tools for the study; we could not establish and evaluate all the
parameters of dynamic occlusion.

Prospects for the further research. Further research is planned using computerized occlu-
sion analysis to study not only quantitative but also qualitative occlusion analysis in adult patients
with CCLP to improve approaches to prosthetics in such patients.

5. Conclusion

1. An extremely small number of occlusal connections between the upper and lower denti-
tions in adult patients with congenital cleft lip and palate after completion of postoperative interven-
tions was defined, as a result of significant deformations of the upper jaw and tooth loss (When us-
ing removable dentures, before the treatment the number of contact teeth was 5.2+0.58 (p <0.001),
and the total of contact points 8.4+0.67 before treatment (p <0.001)).

2. The possibility of rehabilitation of such patients was by orthopaedic methods was
found, making different versions of orthopaedic structures for occlusive-functional and final
rehabilitation, as one of the ways to improve the quality of life of such patients.

3. Adequate and high-quality prosthesis for defects and deformations of the teeth rows
and occlusion in patients with CCLP leads to improved occlusal relationships and increase in
the number of occlusal contact points (when using removable dentures, after the treatment the
number of contact teeth was 14.7£0.38 teeth (p <0.001), and the total of contact points after
treatment increased to 26.6+1.04 (p <0.001).
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