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Objectives Planning, adequate preparation, and further prosthodontic management 
are the most important steps in the treatment of this population of patients with den-
tal and mandibular anomalies. The purpose of the article is the improvement of safety 
and clinical effectiveness of prosthodontic rehabilitation of patients after full-mouth 
reconstruction.
Materials and Methods A single-center open prospective nonrandomized study, 
examination, and treatment of 198 patients with partial or total absence of teeth were 
performed. Higher safety and clinical effectiveness of the treatment were found in the 
patients of the main group who showed a significant reduction in the rate of compli-
cations relative to the comparison group. In the main group, the number of aesthetic 
defects and cases of repeated prosthetics decreased in comparison with the corre-
sponding occurrence rate of such cases in patient groups.
Results It showed statistically significantly reduction in the rates of occurrence of 
the complications when using the proposed algorithm: the rate of inflammation of 
the marginal periodontium and peri-implant tissues in the main group was 2.9 times 
less frequent and loosening of the supporting implants was 3.9 times less frequent. 
The rate of polymer chipping or abrasion in the area of the incisal edge or masticatory 
surface was two times lower in the main group of patients, short crowns were found 
1.9 times less often, sores in the area of the dental pontic in the main group were 
1.8 times less frequent than in the comparison group, and no fractures of bridgework 
were found in the main group. The frequency of neuralgic facial pain in the patients 
of the main group was 5.2 times less than in the comparison group, complaints about 
pain in the temporomandibular joint area were 8.4 times less frequent, increased abra-
sion of antagonist teeth was 3.9 times less frequent, and phonetics disorders were  
8.4 times less frequent.
The effectiveness of the algorithm developed by us is also confirmed by the fact 
that the number of aesthetic defects and cases of the need for repeated prosthetic 
treatment was reduced in comparison with the corresponding frequency of such 
cases in groups of patients where standard approaches to prosthetics were applied. 
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Introduction
It is generally accepted that planning, adequate prepa-
ration, and further prosthodontic management are the 
most important steps in the treatment of this popula-
tion of patients with dental and mandibular anomalies 
(DMA). Achieving the best possible outcome of treatment 
depend on the effectiveness of activities performed at 
these stages, as well as by the cooperation of specialists 
in various fields in the process. Despite the fact that in 
most cases, prosthodontic treatment of patients with 
edentulism is successful—in several cases complications 
develop1-3—which may occur at different stages of eden-
tulism and DMA treatment.4-6

To predict the safety of an prosthodontic treatment, differ-
ent authors make attempts to assess the condition of dentures 
taking into account the peculiarities of their design, bacte-
rial content, the impact of occupational hazards faced by the 
patients on the dentures’ condition, as well as the impact of 
prostheses on the denture-supporting tissues.7-9 The local 
factors of negative impact of dentures on the periodontium 
include their mechanical impact: first of all, the impact of 
pressure under the base of the denture on the oral mucosa, 
including on the gingival margin of the remaining teeth. In 
addition, injuries of the gingival margin by the clasp’s reten-
tive arm when swallowing and chewing, as well as injuries of 
the interdental papilla and gingival margin—which are caused 
by the base of the removable denture—are often developed.8-12

In cases of suboptimal positioning of the denture support 
elements when using rigid lock clasps, end defects of the 
dental alignment may develop, while the negative impact of 
removable dentures is increased in the absence of occlusal 
contacts in the area of remaining natural teeth.13-15

The most frequent cause of damage to the oral mucosa 
is chronic mechanical injury, including by partial remov-
able denture. Depending on the source of irritation and 
the level of the body’s reactivity, the following signs can 
be found in the oral mucosa: catarrhal inflammation, ero-
sions or ulcers, gingival margin and interdental papilla 
hypertrophy, “denture granuloma” (lobular fibroma), pap-
illomatosis, and hyperkeratosis.

According to Van Velzen et al, the frequency of success-
ful implantations was 91.6%, but further 10-year follow-up 
showed that 7% of patients develop peri-implantitis. Other 
authors—presenting the results of prosthetic treatment over 
a 10-year period—indicate that depending on the type of 
denture and the period after its fitting, the rate of successful 
prosthetic treatment was from 65 to 93%.11

Complications of the prosthodontic treatment are divided 
into mechanical, biological, aesthetic, functional, and oth-
ers. The rate of instability of prostheses is reported at the 
level of 3 to 10%, and the absence of their primary fixation 
is observed in the early period (up to 1 month after den-
ture installation).1,4 Complications that develop during 
the implantation as well as during the use of dentures are 
divided into complications of the surgical and prosthodontic 
stages. In this case, surgical complications are classified as 
early, developing within 1 month after the implantation, as 
well as late, occurring more than 1 month prior to the second 
stage of implantation (3–6 months).16,17

In dental practice, factors contributing to denture failure 
include unbalanced occlusal force, smoking, bone condition, 
improper handling, and mistakes in denture fitting, includ-
ing injury, inadequate denture design, nonobservance of oral 
hygiene rules, presence of concomitant diseases, in particu-
lar, diabetes mellitus, and others.16,18-20

Bacterial infection is considered to be the most import-
ant factor contributing to denture failure, and the microbi-
ota includes Prevotella intermedia, Porphyromonas gingivalis, 
Aggregatibacter actinomycetemcomitans, Bacterioides for
sythus, Treponema denticola, Prevotella nigrescens, Pepto
streptococcus micros, Fusobacterium nucleatum, and several 
other microorganisms causing peri-implantitis.12,14,21,22 
Bacteria are a key etiological factor in periodontal disease, 
so the composition of the microbiota in the areas surround-
ing the denture may have a significant impact on the condi-
tion of this area in the following.23 Submucosal microflora in 
areas with clinically healthy margins surrounding the den-
ture is usually represented by gram-positive cocci and rod 
bacteria.24-26

It has been shown that inaccuracy of clinical and radiological 
diagnostics and errors of prosthetic treatment can lead to various 
complications.24,25 Indeed, the great variety of prosthetic compli-
cations requires their comprehensive analysis to develop preven-
tive measures and increase treatment effectiveness.

Purpose of the Study
Improvement of safety and clinical effectiveness of the 
prosthodontic rehabilitation of patients after full-mouth 
reconstruction.

Materials and Methods
Study Design
In 2017 to 2019, a single-center open prospective nonran-
domized study was conducted at the premises of department 

In particular, aesthetic defects found in the main group of patients were 2.5 times 
less frequent than in the comparison group, and repeated prosthetics was performed 
2.7 times less frequently.
Conclusion Application of the developed comprehensive approach to planning of 
prosthodontic rehabilitation provides for significant reduction in the frequency of com-
plications and aesthetic defects, as well as cases of repeated need for prosthetics.
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of prosthodontics dentistry  Federal State Autonomous 
Educational Institution of Higher Education I.M. Sechenov 
First Moscow State Medical University of the Ministry of 
Health of the Russian Federation (Sechenov University), clinic 
The Medicina” Roytberg’s Clinic JSC, and dental clinic Art Oral 
Sergey Chikunov, involving examination and treatment of 
216 patients in need of a full-mouth reconstruction. Within 
a year after the prosthodontic treatment, the occurrence 
of complications, aesthetic defects, repeated need for den-
tal prosthetics, as well as subjective satisfaction of patients 
with the given treatment and rehabilitation measures were 
assessed.

Study Subjects
The study enrolled 198 patients, the mean age was 
43.1 ± 14.32 years, including 116 males and 82 females. The 
criteria for inclusion in the study were as following:

 • Patient age from 20 to 75 years
 • Partial or total toothlessness
 • Presence of the signs of increased teeth abrasion
 • Dental misalignment after prior incorrect prosthodontic 

treatment
 • Presence of the necessity of dental restoration due to 

functional and aesthetic indications

Exclusion criteria:

 • Presence of severe somatic pathology or exacerbations of 
chronic diseases

 • Lack of an informed consent for inclusion in the study 
signed by the patient

 • Patients were randomized into two groups:

 ◦ Group 1 (comparison) included 92 patients who 
received dentures after a standard set of prosthodontic 
treatment.

 ◦ Group 2 (main) included 106 patients who received 
dentures after using the proposed interdisciplinary 
approach to prosthodontic rehabilitation.

Methods of Patient Treatment and Rehabilitation
Prosthodontic treatment was performed in both groups of 
patients. In the comparison group, prosthodontic treatment 
was performed using the traditional approach based on aver-
age parameters of the patient’s anatomy with the use of perma-
nent metal-ceramic dentures without taking into account the 
individual features of the patient, such as central-dental ratio, 
therapeutic position, individual hinge and orbital axis, occlusal 
plane, inclination of the central incisors, and bite height.

We have developed a rehabilitation system based on an 
interdisciplinary approach, used in the course of treatment 
and rehabilitation of patients of the main group. In the course 
of implementing this system, we take into account results of 
physical examination of patients to plan DMA correction. 
These data were obtained using a set of diagnostic methods 
to assess the condition not only the oral cavity but also other 
various systems of the body (respiratory, central nervous, 
cardiovascular, and musculoskeletal).

As part of the proposed set of measures to ensure dental 
range stability, it is proposed to use the methods of selec-
tive grinding of dental hard tissues, temporary and perma-
nent splinting, and ceramic restorations in a new therapeutic 
position. The use of acrylic crowns or bridgework is recom-
mended during temporary restorations.

In the course of implementation of the proposed approach, 
anatomical and functional characteristics of the dental sys-
tem were studied in the course of the treatment planning, 
with special attention paid to the assessment of the temporo-
mandibular joint (TMJ) function.

Examination of the patients’ anamnesis involved revealing 
and analysis of major errors in prior prosthetic dentistry in 
full-mouth reconstruction patients and specifying the causes 
of complications of prosthodontic treatment. Specialists in 
related fields (otorhinolaryngologist, neurologist, psycholo-
gist, speech therapist, osteopathic physician, and cosmetolo-
gist) are consulted.

The results of the analysis make it possible to take into 
account various aspects, including clinical, instrumental, 
functional, and aesthetic. At the same time, the use of meth-
ods of condylography and cephalometry make it possible 
to determine the central mandibular ratio when the mod-
els are mounted into the articulator device. To achieve this, 
Gamma Dental software functionality is used to develop bite 
simulation.

The interdisciplinary approach provides for taking into 
account and timely correcting functional and aesthetic disor-
ders associated with an incorrect bite in patients undergoing 
full-mouth restorations.

The above approach has been used in the main group of 
patients, with the modeling and fabrication of the dentures 
performed with the help of individual gamma articulators, 
the advantages of which include model mounting along an 
adjustable articulated axis, occlusal plane measurement, and 
gamma rotation evaluation. At the same time, wax modeling 
with subsequent disconnection makes it possible to obtain 
high functional and aesthetic results of prosthodontic reha-
bilitation of patients in need of a full-mouth reconstruction 
(►Fig. 1). The most efficient distribution of loads on the den-
tal system is achieved, the risk of chipping of the veneering 
material is reduced, and oral hygiene is improved.

Study Methods
In the course of the safety assessment of the treatment given, 
the occurrence of complications developed within a year 
after the beginning of the set of the above described prostho-
dontic treatment and rehabilitation activities was assessed. 
Detection of complications and assessment of the state of the 
dental and mandibular system were performed using clin-
ical examination, orthopantomography, and condylography 
methods. In addition, occurrence rates of aesthetic defects 
of the treatment and the need for repeated prosthetics was 
compared between the groups of patients.

The analysis of clinical effectiveness of treatment was 
performed according to the results of patients’ survey, sum-
ming up qualitative and quantitative indices, the final eval-
uation was performed according to the total characteristics 
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of treatment result, being “excellent,” “good,” “satisfactory,” 
and “unsatisfactory” in a year after the prosthetics treatment.

Statistical Analysis
The analysis of the study results was performed using 
Statsoft STATISTICA 10 and Microsoft Excel 2016 software 
packages. The selection of the main attributes and statis-
tical criteria for their comparison was made after studying 

the distribution of the attribute and its comparison with a 
Gaussian distribution by using Kolmogorov–Smirnov’s test.

As part of the study, qualitative parameters were com-
pared, which were presented in the form of occurrence rates 
as percentages of total number of patients in the corresponding 
groups. Chi-square test was used for this type of intergroup dif-
ferences analysis. The differences were considered statistically 
significant when the p-value was under the threshold value of 
statistical significance level of the null hypothesis (α) of 0.05.

Results
Comparative assessment of the frequency of complications devel-
oped in patients included in the study after prosthodontic treat-
ment showed that group 1 (comparison) had higher occurrence 
rate of complications than group 2 (main) for the majority of 
complications. As it can be seen from ►Table 1, inflammation of 
the marginal periodontal and peri-implant tissues in group 1 was 
noted statistically significantly less frequent (p < 0.001). Loosening 
of supporting implants was observed in group 1 statistically sig-
nificantly less frequent than in group 2 (p = 0.003).

Other complications such as polymer chipping or abrasion 
in the area of the incisal edge or masticatory surface, short 
crowns, sores in the vicinity of the dental pontic, neural-
gic facial pains, pains in the temporomandibular joint area, 
increased abrasion of antagonist teeth, and phonetic impair-
ment were observed statistically significantly lower in the 
group 2 than in group 1.

Aesthetic defects were found in the comparison group in 
13 patients (14.1%), while in the main group the value of this 
indicator was more than three times lower (p = 0.044), being 
5.7% (6 cases; ►Table 2).

The occurrence of the need for repeated prosthetic treat-
ment during the year was 7.6% (7 cases) in the compari-
son group, while in the main group there were only three 

Table 1  Comparative assessment of the occurrence rate of complications after denture fitting

Complication Group 1 (comparison)
(n = 92)

Group 2 (main)
(n = 106)

Abs. % Abs. %

Inflammation of marginal periodontal tissue, 
peri-implantitis

30 32.6 12 11.3a

Loosening of supporting implants 17 18.5 5 4.7a

Polymer chipping or abrasion in the area of the incisal 
edge or masticatory surface

12 13.0 7 6.6

Short crowns 18 19.6 11 10.4

Sores in the area of the dental pontic 14 15.2 9 8.5

Bridgework fracture 3 3.3

Neuralgic facial pains 9 9.8 2 1.9a

Pains in the area of the temporomandibular joint 7 7.6 1 0.9a

Increased abrasion of antagonist teeth 10 10.9 3 2.8a

Phonetic impairment 7 7.6 1 0.9a

Abbreviation: Abs, absolute.
aDifferences are deemed to be significant (at p < 0.05) relative to the corresponding indicators of group 1 according to the Chi-square test.

Fig. 1 An example of modeling for the fabrication of restorations 
performed using customized articulator devices.
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such cases (2.8%), and the found differences were above the 
threshold of statistical significance (p = 0.152).

An analysis of patients’ subjective assessment of the 
results of the prosthodontic treatment showed that 
the relative number of “unsatisfactory” grades in the 
comparison group was 20.7% (19 cases), in the main 
group there were only two such cases (1.9%), the value 
of this indicator was statistically significant lower  
(p < 0.001; ►Table 3).

The proportion of satisfactory results also differed 
significantly (p = 0.002), with 46.7% (43 patients) and 18.9% 
(20 cases) in the comparison group and main group, respectively.

A total of 22 patients (23,9%) of group 1 assessed the results 
of treatment as good, while in the main group the value of 
this indicator was statistically significantly higher (p < 0.001), 
being 48 patients (45.3%).

In the comparison group, there were eight patients (8.7%) 
who assessed the treatment result as excellent, while in the 

Table 2  Presence of aesthetic defects and occurrence of the need for repeated prosthetic treatment within a year after denture 
fitting

Indicators Group 1 (comparison)
(n = 92)

Group 2 (main)
(n = 106)

Abs. % Abs. %

Presence of aesthetic defects 13 14.1 6 5.7a

Need for repeated prosthetic treatment 7 7.6 3 2.8

Abbreviation: Abs, absolute.
aDifferences are deemed to be significant (at p < 0.05) relative to the corresponding indicators of group 1 according to the Chi-square test.

Table 3  Subjective assessment by patients 1 year after denture fitting

Grade Group 1 (comparison)
(n = 92)

Group 2 (main)
(n = 106)

Abs. % Abs. %

Excellent 8 8.7 36 34.0a

Good 22 23.9 48 45.3a

Satisfactory 43 46.7 20 18.9a

Unsatisfactory 19 20.7 2 1.9a

Abbreviation: Abs, absolute.
aDifferences are deemed to be significant (at p < 0.05) relative to the corresponding indicators of group 1 according to the Chi-square test.

Fig. 2 Patient B. Intraoral photographs of teeth before treatment: 
(A) frontal plane; (B) occlusal surfaces of the teeth of the upper jaw; 
and (C) occlusal surfaces of the teeth of the lower jaw.

Fig. 3 Patient B. The final result of treatment: (A) frontal plane;  
(B) the occlusal plane of the teeth of the upper jaw; (C) is the occlusal 
surface of the teeth of the lower jaw; (D) the depth and width of the 
cutting floor.
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main group the fraction of such patients was statistically 
significantly higher (p < 0.001), being 34.0% (36 cases).

The result of denture treatment presented on ►Figs. 2 and 3. 
The view before treatment is presented in ►Fig. 2. 

►Fig. 3 shows the final treatment result.

Discussion
Currently, most authors consider not only the correction of 
deformities and malocclusion of teeth, but also the achieve-
ment of facial harmony as the main goals of prosthodontic 
treatment.7,13,16,25 At the same time, experts note the increas-
ing insistence of patients upon the state of the dental system, 
and the results of functional and aesthetic prosthodontic 
rehabilitation.26-28 Nevertheless, clinical effectiveness of the 
treatment of patients with DMA and edentulism in need of 
full-mouth reconstruction often becomes impaired due to 
the development of complications.

Several conservative methods for correcting joint disorders 
have been proposed. In clinical practice, selective grinding, 
acupuncture, therapeutic exercises, autogenic training, and 
physiotherapeutic procedures are actively used.9,19,20 Together 
with other specialists, patients with TMJ dysfunction are pre-
scribed drug therapy. Most often, such patients are prescribed 
sedatives, antidepressants, muscle relaxants, and antidepres-
sants. Using this approach in patients with TMJ dysfunction 
determines the need to use a set of functional and radiation 
diagnostics methods, which allow obtaining a quantitative 
and qualitative analysis of the systems involved in the patho-
logical process, and developing a targeted systemic treatment, 
rehabilitation program with subsequent quantitative and 
qualitative analysis of the effectiveness of this program.4,17

To a great extent, the development of these complications 
is due the fact that practitioners often do not take into account 
facial features, the skeletal nature of mandibular deformities, 
functional relations between adjacent anatomical structures 
while being focused on bite normalization only, which nega-
tively affects the final result of treatment. Several researchers 
give attention to the issue of rates of recurrence of dental and 
mandibular deformities, study of the causes, and mechanisms 
of their occurrence.4,6 However, these researches are mostly 
based on the limited number of patients and are limited to 
statement of the most frequently occurring complications 
without carrying out any profound analysis of the causes of 
their development and definition of ways and methods of pre-
vention and treatment of such complications in a set of prost-
hodontic treatment and rehabilitation activities.

The data obtained in this study have shown higher safety 
and clinical effectiveness of treatment of these patients in the 
course of full-mouth reconstruction, which—in our opinion—
is due to careful planning of activities performed in the main 
group. In particular, we observed a significant reduction in 
the rates of occurrence of the following complications when 
using the proposed algorithm: the rate of inflammation of 
the marginal periodontium and peri-implant tissues in the 
main group was 2.9 times less frequent, loosening of the 
supporting implants was 3.9 times less frequent (statistically 
significantly). The rate of polymer chipping or abrasion in the 

area of the incisal edge or masticatory surface was two times 
lower in the main group of patients, short crowns were found 
1.9 times less often, sores in the area of the dental pontic in 
the main group were 1.8 times less frequent than in the com-
parison group, and no fractures of bridgework were found in 
the main group.

The frequency of neuralgic facial pain in the patients of 
the main group was 5.2 times less than in the comparison 
group, complaints about pain in the TMJ area were 8.4 times 
less frequent, increased abrasion of antagonist teeth was 
3.9 times less frequent, phonetics disorders were 8.4 times 
less frequent.

The effectiveness of the algorithm developed by us is also 
confirmed by the fact that the number of aesthetic defects 
and cases of the need for repeated prosthetic treatment was 
reduced in comparison with the corresponding frequency of 
such cases in groups of patients, where standard approaches 
to prosthetics were applied. In particular, aesthetic defects 
found in the main group of patients were 2.5 times less fre-
quent than in the comparison group, and repeated prosthet-
ics was performed 2.7 times less frequently.

The above-mentioned results contributed to higher clin-
ical effectiveness of the prosthetic treatment given as well 
as better subjective assessment by patients who were fitted 
with different prosthetic designs and confirmed their satis-
faction with the performed dental prosthodontic treatment 
on the basis of the approach suggested by us. In particular, 
at subjective assessment of the results of the prosthodontic 
treatment by patients from the main group, the number of 
unsatisfactory grades was 10.9 times less than in the com-
parison group. The percentage of satisfactory grades was 
2.5 times lower, good grades 1.9 times higher, and excellent 
grades 3.9 times higher in comparison with correspond-
ing grades in the group of patients who had been receiving 
treatment based on standard approaches to prostodonthic 
rehabilitation.

The data obtained by us are largely consistent with the 
results of other authors. For example, Fedotova25 published 
a retrospective assessment of the results of prosthetic treat-
ment with full removable dentures. The author described 
the main complications that developed when using full 
removable laminar dentures: plaque on the denture (65%), 
mechanical damages of the denture (38%), sore ulcers of the 
mucosa at the denture base (70%), dietary restrictions, that 
is, exclusion of certain products from the patients’ diet (53%), 
imprints of the denture edges on the mucous membrane of 
the denture base (43%), phonetic impairment, in particular 
the difficulty of pronouncing sibilant and fricative conso-
nants (37%), difficulties in chewing food (28%), and food get-
ting under the denture (21%). The author also pays attention 
to the presence of gaps around the artificial teeth (79%), rel-
atively low quality of the modeling (61%) and the aesthetics 
of denture (46%).25

In general, the results of the conducted studies show that 
the proposed multidisciplinary approach to prosthodontic 
rehabilitation of patients makes it possible to obtain a long-
term prognosis of the condition and functioning of dentures 
at the stage of treatment planning. Its use in clinical practice 
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is pathogenetically justified, based on taking into account the 
anatomical and physiological characteristics of the dental and 
mandibular system.

According to the performed assessment of the effective-
ness of the proposed approach, the application of the devel-
oped system providing for taking into account these factors 
before prosthetic treatment, makes it possible to significantly 
reduce the frequency of complications and aesthetic defects, 
as well as cases of need for repeated prosthetic treatment. In 
our opinion, application of the developed algorithm as part 
of expert assessment at the stage of planning treatment of 
dental alignment defects contributes to significant reduction 
of errors in a prosthodontist’s work and increase patients’ 
satisfaction with the treatment given.

Nevertheless, it should be noted that the data presented 
in the literature on the complications of surgical treatment 
of congenital mandibular anomalies have not been system-
atized as of today, there is no clear algorithm of prevention 
of errors leading to their development, no approaches to 
minimization of the risk of complications at various stages 
of patient management have been developed yet, and there 
is no classification of possible complications of surgical treat-
ment of this category of patients.

Conclusion
The obtained results testify that application of the meth-
odology of the interdisciplinary approach becomes the key 
factor of high safety and clinical effectiveness of prosthodon-
tic treatment in full-mouth reconstruction patients. It has 
been established that application of the developed algorithm 
of diagnostics and planning of prosthodontic rehabilitation 
contributes to statistically significantly lower (relative to the 
comparison group) levels of complication frequency, bet-
ter aesthetic results of treatment, statistically significantly 
higher satisfaction of patients with the treatment and reha-
bilitation given in this population of patients within a year 
after the beginning of treatment.

The key stage in the implementation of our proposed 
approach is a complete and consistent examination of full-
mouth reconstruction patients. In the course of solving the 
problems that emerge in the course of planning the set of nec-
essary therapeutic and rehabilitative activities, it is necessary to 
supplement the traditional approach with diagnostic protocols 
and treatment of several other disorders, in particular, aesthetic 
defects. At planning of prosthetic and prosthodontic treatment, 
it is necessary to establish cause-and-effect relationship of the 
specified disorders with the incorrect bite.

The obtained data confirm the necessity to take into 
account the etiopathogenesis and individual anatomical and 
physiological characteristics of full-mouth reconstruction 
patients with DMA, carry out a comprehensive diagnosis 
with the involvement of specialists in multiple fields in the 
process of treatment while planning treatment and rehabil-
itation activities.
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