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Abstract 

Background: Up-to-date methods of root canal obturation applying gutta-percha do not provide an accurate and 

predictable result. The different anatomy of the root canal apical third requires the selection of an optimal method 

that avoids voids and high sealer content. This study compared standard and modified lateral compaction 

techniques in root canals with different morphologies using computed tomography. 

Objective: To come up with an optimal method for filling the apical third of the root canal, considering its 

anatomical structure and to evaluate the quality of obturation using the computed tomography method.  

Materials and methods: The research was performed on 46 root canals of extracted teeth. All teeth were divided 

into two groups depending in the obturation technique used. The study included a lateral compaction technique 

with modification in oval-shaped root canals, followed by control using computed tomography. 

Results: Basing on the study, it has been revealed that even at the stage of computed tomography it is possible to 

plan the most appropriate method of root canal obturation, depending on their shape. 

Conclusion: To increase the endodontic treatment efficiency it is necessary to take into account the individual 

anatomical and morphological structure of the root canals. Root canals that have an oval shape in the apical third 

may require an obturation technique different from a standard one. 
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Introduction  

Complicated forms of caries remain a common 

pathology, its treatment requires the dentist to have 

certain knowledge, skills and materials. Owing to the 

variability of morphology and bends of the root canal 

apical third is the most clinically significant, the 

errors there are often made during instrumentation 

that can have a negative impact on the subsequent 

stage of obturation and the outcome of endodontic 

treatment in general.1 

Gutta-percha pins are known to have a circular 

shape that cannot ensure effective filling  of the root 

canal apical part with a non-standard oval or other 

shape.  

The round cross-section, tapered root canal is 

believed to be rare. Thus, the prevalence rate of oval 

or slit-shaped root canals in the apical third amounts 

to about 25%, and in some groups of teeth that 

indicator reaches 50%.1,2 

It is recommended to use solid pins only in root 

canals that have a certain taper, since when used in 

root canals of irregular shape, it leads to the 

formation of voids or large volumes of endodontic 

sealer tending to dissolve over time.1,3 

With atypical morphology of the apical third, the 

difficulty  of obturation lies not only in the unsuitable 

shape of the gutta-percha pin for a given root canal, 

but also in the difficulty  in using the filling  method. 

Thus, another problem that arises during the 

obturation process is the inability to advance the 

instrument for compaction to the apical stop, hat may 

result from the irregular shape and taper of the 

canal.1 

The most optimal methods today involve gutta-

percha pins for obturation. Each of them has its own 

advantages and disadvantages. For example, when 

using the ñsingle pinò method, even when using 

calibrated conical gutta-percha pins, defects in filling  

the lumen of the root canals are detected in 67% or 

more of the analyzed sections.4 The frequently used 

lateral compaction method reliably obstructs the root 

canal and allows the use of less sealer.5,6 

 However, it may require more appointment time 

compared to other methods. The vertical compaction 

technique requires the use of special equipment and 

makes it possible to obtain gutta-percha in the form 

of a homogeneous and size-stable mass facilitating 

the penetration of the material into the branches of 

the root canal system.7 Even if  filling  root canals 

with thermoplastic gutta-percha gives excellent 

results, it is still a difficult  task with oval-shaped 

canals in the apical zone. 

In some researches the hybrid obturation 

technique (a combination of lateral and vertical 

compaction) demonstrated the best quality of filling  

the root canals of ñlaboratoryò teeth: defects in filling  

the canal were revealed only in 7.5% cases.8 Some 

studies found that the total void amount in the group 

of teeth with oval root canals where the hybrid 

technique was used was significantly lower than that 

in the groups where Guttacore and the single post 

method were used.9 

Gutta-percha on a carrier is another method of 

filling  root canals (Gutta Core, Thermafil systems). 

However, if  the technique is not followed, the heated 

rod may ñloseò gutta-percha when entering the root 

canal. Thus, an empty carrier ultimately reaches the 

apical section, and the root canal itself remains 

unevenly sealed, and endosealant being removed into 

the periapical fabrics is highly probable. 

The advent of cone-beam computed tomography 

in endodontics9 enabled assessment of the 

complexity of dental anatomy and the quality of their 

treatment. 

 The X-ray beam in this study is cone shaped. As 

the radiation source and receiving sensor rotate, 

multiple short exposures are performed. The result is 

a clear spatial image, without overlapping anatomical 

structures, without object distortion and measurement 

errors in the vertical and horizontal directions.10,11 

Thus, the choice of a method for filling  the apical 

third of the root canal remains undefined, and often 

depends on the anatomical structure, clinical 

situation, equipment of the dentist and the quality of 

radiological control. 

Objective: to come up with an optimal method for 

filling  the apical third of the root canal, considering 

its anatomical structure and to evaluate the quality of 

obturation using the computed tomography method. 

 

 

Materials  and methods  

The research was performed on 46 root canals of 

extracted teeth. The study was performed on 

extracted teeth of different groups that had been 

washed with running water, cleared of soft tissue and 

placed for 3 hours in a 1% sodium hypochlorite 

solution, followed by the washing with distilled 
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water. 

The preparation technique for 46 root canals that 

had not previously undergone endodontic treatment 

included ensuring access to the tooth cavity and 

measuring the length of each canal by inserting a size 

15 K-file (MANI,  Japan) so that the tip of the file 

remained visible in the apical foramen (Figure 1). 

The working length was set at 1 mm shorter than this 

point. Mechanical treatment of root canals was 

performed using steel K- and H-files using the Step-

back method. Preparation to working length was 

completed with a K-file of at least size  ̄ 30. The 

root canals were irrigated with 10 ml of 3% sodium 

hypochlorite solution after changing each instrument. 

Then, final irrigation was performed with 3% sodium 

hypochlorite and distilled water, followed by drying 

with paper points (Dispodent, USA). 

A two-component (paste-paste) Viedent epoxy 

resin-based sealer (VladMiVa, Russia) was used as 

an endosealant for filling.  Filling was performed by a 

lateral compaction technique. A gutta-percha master 

pin (Dispodent, USA), corresponding to the size of 

the apical ledge, with a small amount of sealer 

applied to its surface, was inserted into the root canal 

to its full  working length. Then lateral compaction 

was performed using an endodontic spreader (MANI,  

Japan), the canals were filled with additional gutta-

percha pins sized 15 and 20 (02) tapers. If  the apical 

third of the root canal was oval, then the first 

additional pin was inserted to the same full  working 

length as the master pin. 

Filled teeth were divided into 2 groups. Group 

No. 1 consisted of teeth with presumably oval-shaped 

canals in the apical area, in which both the master pin 

and the first additional pin were installed to their full  

working length. In group No. 2, the additional pin 

was inserted at a shorter length than the master pin. 

Filling continued till  the root canal lumen was 

completely obstructed. The homogeneity of the 

filling  was assessed using x-ray control (Figure 2). If  

the slip image reveals the heterogeneous obturation, 

the tooth was not included in the study and was 

replaced with another one. 

 

a b 

Figure 1 (a, b). X-ray control of 

chemomechanical dental treatment 

 

a  b  

Figure 2 (a, b). X-ray control of 

root canal obturation 

 

To assess the quality of obturation, the computed 

tomography method was chosen. X-ray examination 

of the samples was performed using a VATECH 

PAX-I3D computed tomograph (South Korea). Both 

tooth groups were fixed in plasticine in such a way as 

to fall within the image area, then computed 

tomography was performed (Figure 3). 

 

 

 

a b c d 
 

Figure 3 (a, b, c, d). Two groups of teeth fixed in plasticine for computed tomography 
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Research data is displayed in specialized software 

Ez3D-i V4.3.0 from Vatech. This application 

visualized measurement of two perpendicular 

diameters of the obturated root canal at a distance of 

1 mm from the sealed area of the apical cross-

section. On the sagittal snapshot, a ruler marked 1 

mm from the obturated apex, then diameters were 

measured at this level in the axial cross-section. Two 

diameters could be equal in length to each other, then 

the canal was considered to be circular in cross-

section. If  one diameter was larger than the other, 

then the canal was considered oval. We studied the 

correspondence of teeth with an oval root canal shape 

in the apical area on computed tomography and teeth 

in which obturation with both the master pin and the 

first additional pin was performed to the full  working 

length (Figures 4, 5) 

 

 

a b 

c d 

 

 

 

 

 

 

 

 

 
 

 

                    

e 

 

Figure 4 (a, b, c, d, e). Measurements of a tooth group with two pins at full working length in the Ez3D-i 

application 
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a 

 
b 

 

 

 

 

 
 

 

 

 

 
 

 

                          

                                                                                          e 
 

Figure 5 (a, b, c). Measurements of a tooth group with one pin at a full working length in the Ez3D-i 

application 
 

 

Statistical analyses were performed using SPSS 

(SPSS 25.0, IBM). P values < .05 were considered 

statistically significant. Differences between 

observation periods were checked using the paired 

Student test. 

Methods of statistical processing: statistical 

processing of data was performed in order to identify 

the obtained patterns in the research data. The 

correlation between the studied characteristics was 

displayed in a form of diagrams, diagrams and 

statistical tables. To establish a pattern among the 

results obtained, correlation analysis was used. 

Resorting to correlation analysis, one can reliably 

judge the statistical relationships that exist between 

variables. Multiple linear regression was performed 

to analyze the correlation between the difference in 

root canal diameters and the obturation method used. 

A general linear regression equation looks like 

this: 

ʋ = ʘ0 + ʘ1ʭ1 +é+ ʘʢʭʢ 

 

In this formula, Y means the variable on which 

the effect of factors is being studied. This study 

examines a root canal obturation method. The value 

of x is the various factors that influence the variable. 

Parameters are regression coefficients; they reflect 

the significance of a particular factor. The index k 

denotes the total number of these factors. 

 

 

Results  

The obtained results were entered into calculation 

tables, and then the data obtained by means of 

statistical processing - correlation analysis with 

multiple linear regression is presented in Table 1.  

 

Table 1. Results of statistical processing 

Regression statistics 

Multiple R 0,855178 

R-square 0,731329 

Standardized R-square 0,725223 

Standard error 0,258655 

Observations 46 

 

In given study, the multiple R was equal to 
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0.855178, indicating a fairly strong linear correlation 

between the obturation technique performed and the 

specific root canal shape in the apical third as 

visualized on CT. The coefficient of determination 

value is 0.731329, indicating that one can explain 

73.13% of the variance in obturation methods by the 

difference in diameters on the axial computed 

tomography snapshot. It allows concluding that there 

is a high degree of correlation. Based on the analysis 

data, a scatter plot was constructed (Figure 6). 

 

 

Figure 6. Correlation between diameter difference and suitable obturation 

 

 

One can make a conclusion that if  the difference 

in the diameters of the root canal on the axial cross-

section of computed tomography exceeds the first 

additional pin stands by 0.2 mm at the same length as 

the master pin. Therefore, one can consider such root 

canals to be oval.  

Of the 46 root canals, 18 had an oval shape in the 

apical area that accounted for 39.1%. 
 

 
 

Figure 7. The ratio of oval and round shapes of 

root canals in the apical cross-section (%) 

 

 

 

 

Among the root canals with an oval apical 

section, 11 canals had a difference in diameters 

measured in the Ez3D-i application of 0.2 mm, 6 

canals had a 0.3 mm difference, and one canal had a 

0.4 mm difference (Figure 8). 

 

 
 

Figure 8. Distribution of the number of canals 

depending on the difference in diameters 

 

Among the 20 studied teeth of the mandible, the 

oval canal in the apical area was found among 1 

incisor (5%), 6 canines (30%), 4 premolars (20%) 

and 1 molar (5%) (Figure 9). 
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Figure 9. Correlation of different mandible tooth 

groups with oval and round canal shapes in the 

apical area (%) 

 

Among 10 teeth of the maxilla, an oval shape of 

the apical area was detected in 1 premolar (10%) and 

2 molars (20%) (Fig. 10). 

 

 
 

Figure 10. Correlation of teeth in different 

groups of the maxilla with oval and round canal 

shapes in the apical area (%) 

 

 

Discussion  

The hermeticity of the obturation is the key to 

successful endodontic treatment. A high degree of 

hermeticity helps to prevent re-infection of root 

canals and avoid the need for re-treatment of the 

tooth. To increase the efficiency of endodontic 

treatment, it is necessary to consider the anatomical 

and morphological features of the root canal 

structure.12 Canals that are oval in the apical third 

may require an obturation technique different from a 

standard one. When filling  a tooth root canal using 

gutta-percha pins, the lateral compaction method is 

one of the most preferred. An important feature of 

this method is the ability to perform high-quality 

filling  of root canals of various morphologies.13 

The work involved obturation of 46 tooth root 

canals using the lateral compaction method. With 

measuring the root canal in an axial area, the study 

involving computed tomography has revealed a 

difference in two perpendicular diameters affecting 

the shape of the root canal in the apical area, and 

reliably predicted the optimal obturation technique. 

Statistical processing using correlation analysis with 

multiple linear regression revealed a high degree of 

correlation between the obturation technique 

performed and the specific shape of the root canal in 

the apical third. If  the difference in the diameters of 

the root canal on the axial section of computed 

tomography amounts to more than 0.2 mm, the first 

additional pin stands at the same length as the master 

pin. One can consider such root canals to be oval and 

it is recommended to use a modified lateral 

compaction technique. Thus, when performing a 

computed tomography scan, measurements of the 

apical area on an axial section can help make a 

choice in favor of this obturation technique when 

identifying an oval tooth canal shape. We should not 

forget that the outcome of endodontic treatment also 

depends on the use of an effective irrigation protocol 

and high-quality instrumentation. 

A computed tomography-based comparative 

analysis of the root canal obturation quality using the 

lateral compaction method confirms that in oval-

shaped canals in the apical cross-section, one has to 

insert a spreader to the entire working length near the 

master pin, and an additional pin to the same length. 

Round-shaped canals are filled using standard 

methods. 

A computed tomography-based study with 

measuring the root canal in an axial cross-section has 

revealed a difference in two perpendicular diameters, 

which can affect the shape of the root canal in the 

apical area and reliably predicted the optimal 

obturation technique. 

Computed tomography of axial cross-sections of 

the apical third of root canals allows visualizing 

complex morphology and helps the dentist to 

obstruct anatomically complex canals in a simple and 

accessible way as ergonomically and efficiently as 

possible. 
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Conclusions  

To increase the endodontic treatment efficiency, it 

is necessary to take into account the individual 

anatomical and morphological structure of the root 

canals. Root canals that have an oval shape in the 

apical third may require an obturation technique 

different from a standard one. 
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ɸʅɸʃʀɿ ʂɸʏɽʉʊɺɸ ʆɹʊʋʈɸʎʀʀ ɸʇʀʂɸʃʔʅʆʁ ʊʈɽʊʀ ʂʆʈʅɽɺʆɻʆ ʂɸʅɸʃɸ ɺ 

ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ɸʅɸʊʆʄʀʀ ʂʆʈʅʗ ɿʋɹɸ 

 

ɽʨʤʦʣʘʝʚʘ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ,1 ʏʠʙʠʩʦʚʘ ʄʘʨʠʥʘ ɸʥʘʪʦʣʴʝʚʥʘ,2  

ʄʠʭʘʡʣʦʚʘ ɽʢʘʪʝʨʠʥʘ ʉʪʘʥʠʩʣʘʚʦʚʥʘ,3 ʊʫʤʘʥʦʚʘ ʉʚʝʪʣʘʥʘ ɸʜʦʣʴʬʦʚʥʘ,4 ʂʫʜʨʠʥʩʢʘʷ ɺʘʣʝʨʠʷ ʈʫʩʣʘʥʦʚʥʘ5 

 
1. ɼʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ↑ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʌɻɹʆʋ 

ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ, ʈʌ 
2. ɼʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʢʘʬʝʜʨʘ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʢʣʠʥʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʜʝʪʩʢʦʡ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠʤ. ʖ.ɸ. ʌʝʜʦʨʦʚʘ ʌɻɹʆʋ ɺʆ ʉɿɻʄʋ 

ʠʤ. ʀ.ʀ. ʄʝʯʥʠʢʦʚʘ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ, ʈʌ 
3. ɼʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʚʳʧʦʣʥʷʶʱʠʡ ʣʝʯʝʙʥʫʶ ʨʘʙʦʪʫ ʂʘʬʝʜʨʳ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ 

ʩʪʦʤʘʪʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ, ʈʌ 
4. ʂʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʚʳʧʦʣʥʷʶʱʠʡ ʣʝʯʝʙʥʫʶ ʨʘʙʦʪʫ ʂʘʬʝʜʨʳ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ 

ʩʪʦʤʘʪʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ, ʈʌ 
5. ʆʨʜʠʥʘʪʦʨ ʢʘʬʝʜʨʳ ʩʪʦʤʘʪʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ, ʈʌ 

 

ɸʙʩʪʨʘʢʪ 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʠʢʠ ʦʙʪʫʨʘʮʠʠ ʢʦʨʥʝʚʦʛʦ ʢʘʥʘʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʫʪʪʘʧʝʨʯʠ ʥʝ ʜʘʶʪ 

ʪʦʯʥʦʛʦ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ.  ʈʘʟʣʠʯʥʘʷ ʘʥʘʪʦʤʠʷ ʘʧʠʢʘʣʴʥʦʡ ʪʨʝʪʠ ʢʦʨʥʝʚʦʛʦ ʢʘʥʘʣʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʪʦʜʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʧʫʩʪʦʪ ʠ ʙʦʣʴʰʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʩʠʣʝʨʘ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ 

ʩʪʘʥʜʘʨʪʥʦʡ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʣʘʪʝʨʘʣʴʥʦʡ ʢʦʤʧʘʢʮʠʠ ʚ ʢʦʨʥʝʚʳʭ ʢʘʥʘʣʘʭ ʩ ʨʘʟʣʠʯʥʦʡ 

ʤʦʨʬʦʣʦʛʠʝʡ. 

ʎʝʣʴ: ʧʨʝʜʣʦʞʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʤʝʪʦʜʠʢʫ ʧʣʦʤʙʠʨʦʚʘʥʠʷ ʘʧʠʢʘʣʴʥʦʡ ʪʨʝʪʠ ʢʦʨʥʝʚʦʛʦ ʢʘʥʘʣʘ ʩ ʫʯʝʪʦʤ 

ʝʛʦ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʦʮʝʥʠʪ ɹʢʘʯʝʩʪʚʦ ʦʙʪʫʨʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 46-ʪʠ ʢʦʨʥʝʚʳʭ ʢʘʥʘʣʘʭ ʫʜʘʣʝʥʥʳʭ ʟʫʙʦʚ. ɺʩʝ ʟʫʙʳ 

ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʤʝʥʷʝʤʦʡ ʪʝʭʥʠʢʦʡ ʦʙʪʫʨʘʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ ʪʝʭʥʠʢʫ ʣʘʪʝʨʘʣʴʥʦʡ ʢʦʤʧʘʢʮʠʠ ʩ ʤʦʜʠʬʠʢʘʮʠʝʡ ʚ ʢʦʨʥʝʚʳʭ ʢʘʥʘʣʘʭ ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʢʦʥʪʨʦʣʝʤ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ. 
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ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: ʙʣʘʛʦʜʘʨʷ ʠʩʩʣʝʜʦʚʘʥʠʶ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʝʱʝ ʥʘ ʵʪʘʧʝ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʦʤʦʛʨʘʬʠʠ ʚʦʟʤʦʞʥʦ ʩʧʣʘʥʠʨʦʚʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʫʶ ʤʝʪʦʜʠʢʫ ʦʙʪʫʨʘʮʠʠ ʢʦʨʥʝʚʳʭ ʢʘʥʘʣʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʬʦʨʤʳ. 

ɿʘʢʣʶʯʝʥʠʝ: ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʥʜʦʜʦʥʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʠ ʫʯʠʪʳʚʘʪʴ 

ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʢʦʨʥʝʚʳʭ ʢʘʥʘʣʦʚ ʟʫʙʦʚ. ʂʦʨʥʝʚʳʝ ʢʘʥʘʣʳ, ʠʤʝʶʱʠʝ ʚ 

ʘʧʠʢʘʣʴʥʦʡ ʪʨʝʪʠ ʦʚʘʣʴʥʫʶ ʬʦʨʤʫ, ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʣʠʯʥʦʡ ʦʪ ʩʪʘʥʜʘʨʪʥʦʡ ʪʝʭʥʠʢʠ 

ʦʙʪʫʨʘʮʠʠ.
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Abstract 

Objectives: To conduct a comparative analysis the effectiveness of prosthetic rehabilitation of patients with completely 

edentulous jaws using various options for implant-supported structures. 

Materials and methods: We examined and carried out complex treatment with the installation of implants in 82 patients (56 

to 73 aged) years with completely edentulous jaws.  

All patients underwent a clinical examination and using cone beam computed tomography (CBCT) analyzed of residual bone. 

Patients with edentulous were rehabilitated with three implant-supported prosthetic protocols. The patient was divided into 3 

groups: 21 (1grup.) patients received removable overdenture supported by 4 implants using a bar system, 19 (2grup) patients 

received removable overdenture supported by 4 implants using rail system of attachments, 23 (3grup) patients received fixed 

restorations supported by 4 implants. 

Peri-implant marginal bone level (MBL), immediately (base line for comparison) and 1 year, 3 years, and 5 years after implant 

installation, compared with values at last follow-up. 

The method of questioning patients was used. The assessment was carried out using a point system: chewing efficiency, ease 

of care and use, stability of the dentures. Quality of life, assess used the Oral health-related quality of life the OHIP-G scale.  

Results: In clinical follow-up the implants showed no mobility, soreness or pain during function, patients had healthy soft 

tissues. 

For patients 1group MBL after 1 year 0.82 mm, after 3 years 1.23 mm, after 5 years was 1.46 mm. 

For patients 2group MBL after 1 year 0.84 mm, after 3 years 1.28 mm, after 5 years was 1.49 mm. For patients 3 group MBL 

after 1 year 0.91 mm, after 3 years 1.32 mm, after 5 years was 1.53mm. The patients were satisfied with the result of treatment 

using implants. Speech adaptation of patients with removable dentures, fixed implants, occurred within a week. 5-year 

implants cumulative survival rate 1group rates was 96.7%, 2 group was 97.2%, 3 group rates was 96,9%. 

The prosthesis cumulative survival rate 1group was 96.7%, 2 group was 97.4%, 3 group was 97,6%. 

Conclusion: Implant-supporting structures on implants, installed between the mental foramens, are a reliable and predictable 

method for patients with complete edentulous jaws and significant jaw resorption. This solution is a reliable alternative to 

bone grafting, demonstrating fewer complications, fewer additional surgical procedures, and demonstrating satisfactory long-

term survival. 
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Introduction  

Edentulism, the loss of all natural teeth, is an 

important public health problem worldwide, 

associated with significant disability, and is one of 

the most complex tasks in prosthetic dentistry.1 

Tooth loss leads to a deterioration in quality of 

life, many people with tooth loss are characterized by 

loss of self-esteem, decreased social status and 

decline in function, and treating tooth loss means 

returning to a normal lifestyle and improving quality 

of life.2,3 

For prosthetic rehabilitation of edentulous 

patients, there are mainly three rehabilitation 

strategies: (RCD), implant-supported removable 

denture (ISOD) or implant-supported fixed denture 

(ISFAFDP).4-6 

Among patients rehabilitated with a removable 

complete denture, there is dissatisfaction associated 

with difficulties in adaptation and the resulting 

feelings of insecurity.7,8 

The introduction of the implant system into 

clinical practice has significantly expanded the 

possibility of providing edentulous elderly patients 

with a more reliable alternative to removable 

dentures.9,10 

Treatment with dental implants can provide fully  

edentulous patients with functions and aesthetics 

similar to the natural dentition. 

Basically, dental implants with (length > 10 mm 

and diameter > 3.5 mm) are used in various clinical 

situations.11 

Although the advantages of fixed implant 

restorations are undeniable, in many patientsô 

restoration with fixed implants is not possible 

without bone grafting and additional surgical 

procedures, as well as additional time and cost 

involved.12 

To install an implant in the atrophied posterior 

part of the jaw, additional procedures are required: 

autogenous bone grafting, sinus lifting, repositioning 

of the inferior alveolar nerve, distraction method.13-18 

However, these methods are complex, labor-

intensive, require a long time for rehabilitation, there 

is a risk of complications and is not indicated for all 

elderly patients. 

Modern trends in implantology offer alternative, 

more reliable and predictable methods for installing 

implants in the interforaminal area, in order to avoid 

additional bone restoration procedures. Placement of 

four implants with distal cantilever prosthetic 

appendages is one of the methods proposed for this 

purpose, very popular and ALL  4 implants placement 

techniques.19-20 

Another solution is to use short implants in the 

posterior atrophied area, short implant support in the 

posterior region provided a more balanced stress 

distribution by reducing the stresses on implants via 

forces applied from the molar region, but with severe 

bone resorption sometimes even the installation of 

short implants is not possible.21-25 

It is also possible to install four implants in the 

interforaminal area and support them with hybrid 

removable dentures of different fixations (ball-

shaped, beam-rail). Using this concept, even a 

severely atrophied lower jaw can be rehabilitated, 

eliminating the elongation of cantilevers.26 

Most patients prefer fixed restoration designs to 

feel like "natural teeth" and with the patient being 

able to maintain adequate oral hygiene, fixed implant 

restorations would be a suitable and comfortable 

treatment option. 

This protocol represents a beneficial option for 

improving retention and stabilization of implant 

prostheses.27 

The benefits of dental implant supported or 

retained dentures include increased retention and 

stability of the denture, improved chewing and 

phonation, and a reduced rate of ridge resorption, all 

of which have a positive impact on the well-being 

and quality of life of patients. 

There are many types of attachment system that 

can be used for implant overdentures, e.g., ball, bar, 

locator, magnets, telescope, TiSiSnap. Selecting the 

attachment system must consider their role, such as 

only improving overdenture retention (e.g., ball 

attachment), or retention and stability (e.g., round bar 

attachment with non-rigid anchorage), or retention, 

stability and support (e.g., milled bars with rigid 

anchorage). Main advantages of removable dentures 

on implants are associated with improved retention, 

stability of the denture which will  increase chewing 

efficiency, speaking and comfort, which has a 

positive effect on quality of life), reduced gag reflex 

compared to conventional dentures, leads to a lower 

rate of bone resorption due to behind. it is better 

tolerated by patients who are wary of complex 

medical interventions. Plaque control in implant-

supported removable dentures is easier compared to 
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implant-supported fixed dentures. 

The main objective of this study was to compare 

rehabilitation options for mandibles with severe 

posterior atrophy with four implants supporting a 

fixed complete denture or a removable complete 

denture with different fixation on 4 implants. 

 

 

Materials  and methods 

We examined and carried out complex treatment 

with the installation of implants in 82 patients (56 to 

73 aged) years with completely edentulous jaws.  

Patients were given detailed information about the 

methods and concepts of treatment with implants. All  

patients gave informed written consent to participate 

in the study and to publish the data obtained. All  

patients underwent a clinical examination and using 

cone beam computed tomography (CT) analyzed of 

residual bone. CT image is taken before implants 

insertion and after prosthetic rehabilitation. 

Implants were placed according to standard 

surgical protocol using flapless technique and 

placement of the healing abutments, therefore, there 

is no need for another surgical step (Figure 1). 

 

 
 

Figure 1. Flapless technique and placement of 

the healing abutments 

 

Patients with edentulous were rehabilitated with 

three implant-supported prosthetic protocols. 

 

The patient was divided into 3 groups: 

1) 1 group (21) patients received removable 

overdenture supported by 4 implants using a bar 

system (Figures 2-6). 

2) 2 group (19) patients received removable 

overdenture supported by 4 implants using rail 

system of attachments (Figures 7-11). 

3) 3 group (23) patients received screw fixed bridge 

restorations supported by 4 implants (Figures 12-

16). 

 

 

 
 

Figures 2. OPG by 4 implants using a bar attachments system Figure 3. Removable overdenture using a bar 

attachments system 
 

   

Figure 4. Intraoral Frontal View of bar 

system supported by 4 implants 

Figure 5. Intraoral Frontal View 

of removable overdenture 

supported by 4 implants using a 

bar system 

Figure 6. Intraoral lateral view 

of removable overdenture 

supported by 4 implants using a 

bar system 
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Figure 7. OPG On 4 implants fixed bridge 

prosthesis in upper jaw on 4 implants 

fixed bridge prosthesis the lower jaw 

Figure 8. Extra oral view on 4 

implants fixed bridge prosthesis 

and removable overdenture using 

rail  attachments system for the in 

upper jaw 

Figure 9. Extra oral view on 4 

implants fixed bridge prosthesis 

and removable overdenture using 

rail  attachments system for the 

lower jaw 
 

  

Figure 10. Intraoral frontal view of removable 

overdenture supported by 4 implants using a rail  system 

Figure 11. Intraoral lateral view of removable 

overdenture supported by 4 implants using a rail  system 
 

   

Figure 12. OPG On 4 implants in lower 

jaw 

Figure 13. Removable 

overdenture in upper jaw 

Figure 14. On 4 implants screw 

fixed bridge prosthesis for lower 

jaw 
 

  

 

 

Patients were advised to strictly follow the 

postoperative instructions. Postoperative instructions 

target mainly postoperative medications, the 

adequate plaque control and using a soft diet during 

the first weeks. 

Immediate loading with temporary provisional 

prostheses was carried out when the implant diameter 

and length were sufficient, the insertion moment was 

45 N cm or more in the presence of a complete 

removable prosthesis. Final dental prosthetics was 
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performed 4 months after surgery in the maxilla, 

respectively after at least 2-3 months in the mandible. 

Peri-implant marginal bone level (MBL)  has been 

evaluated immediately (base line for comparison) 

1 year, 3 years, and 5 years after implant installation, 

compared with values at last follow-up. 

Patientsô clinical follow-ups were scheduled every 

6 months. Success criteria were evaluated according 

to Buser et al.28 

The method of questioning patients was used. The 

assessment was carried out using a point system: 

chewing efficiency, ease of care and use, stability of 

the dentures. 

Quality of life, assess used the Oral health-related 

quality of life the OHIP-G scale.29 The questionnaire 

included the following questions (from 1 to 5 points): 

1) Are you satisfied with your implant?  

2) Are you satisfied with the operation?  

3) Are you satisfied with the prosthetics?  

High scores imply high patient satisfaction and high 

quality of life associated with oral health, while low 

scores indicate dissatisfaction. 

 

 

Results 

Data were analyzed from 82 patients; no 

postoperative complications were reported. In 

clinical follow-up the implants showed no mobility, 

soreness or pain during function, patients had healthy 

soft tissues. 

For patients 1group MBL after 1 year 0.82 mm, 

after 3 years 1.23 mm, after 5 years was 1.46 mm. 

For patients 2 groups MBL after 1 year 0.84 mm, 

after 3 years 1.28 mm, after 5 years was 1.49 mm. 

For patients 3 groups MBL after 1 year 0.91 mm, 

after 3 years 1.32 mm, after 5 years was 1.53mm. 

 

The patients were satisfied with the result of 

treatment using implants. Mean OHIP-G scores (out 

of a maximum of 5 points) were. 

¶ patients rated their satisfaction with the implant 

at 1group 4.7 ± 0.2, 2 groups 4.6 ± 0.3, 3 groups 

4.2 ± 0.4. 

¶ patientsô satisfaction with the operation 1 group 

4.6 ± 0.3, 2 groups 4.5 ± 0.3, 3 groups 4.7 ± 0.4. 

¶ patientsô satisfaction with prosthetics 1group 4.7 

± 0.2, 2 groups 4.6 ± 0.3, 3 groups 4.8 ± 0.4. 

 

Speech adaptation of patients with removable 

dentures, fixed implants, occurred within a week.  

5-year implants cumulative survival rate 1group 

rates was 96.7%, 2 group was 97.2%, 3 group rates 

was 96,9%. The prosthesis cumulative survival rate 

1group was 96.7%, 2 group was 97.4%, 3 group was 

97,6%. 

 

 

Discussion 

After a long period of tooth extraction, significant 

resorption of the alveolar bone sometimes limits the 

installation of standard implants, which requires 

different strategies for increasing bone height.30 

Often, edentulous patients are elderly and face 

barriers to accessing treatment (e.g. limited financial 

resources, transportation difficulties, communication 

problems associated with hearing or visual acuity 

loss). They are less willing to accept complex 

treatment options, including major surgery such as 

bone grafting and sometimes even implants. Often 

older people have systemic concomitant diseases, 

which are sometimes risk factors for the development 

of complications. Considering the above, simpler 

treatment methods with high predictability and easy 

maintenance procedures are preferred.  

Implant prostheses in edentulous patients, despite 

the increase in their use, still have a low prevalence. 

Despite these factors limiting the use of implant 

dentures in patients with complete edentulous loss, 

due to their superior treatment outcomes compared to 

conventional dentures or dentures, they are likely to 

become a widely used standard treatment option in 

the future.31,32 

The use of implants for prosthetic rehabilitation is 

likely to increase over time due to advances in dental 

research and technology, coupled with decreased 

costs of implant treatment and increased acceptance 

of this treatment option by the general public.33,34 

In patients with deteriorating general health who 

require extensive augmentation procedures, 

minimally invasive techniques should be considered. 

In this regard, the use of implants installed in the area 

installed between the mental foramens may be the 

optimal solution. 

Implant-supported dentures are an excellent 

treatment option for edentulous patients. Retention is 

achieved through the use of attachments placed 

directly on implants or on bar superstructures. 

Adequate cleaning and hygiene measures, as well as 
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care of the removable denture and intraoral retention 

elements, are critical for long-term clinical success.  

Patients treated with implant-supported dentures 

have significantly higher chewing performance, 

functional scores, and quality of life than patients 

wearing conventional complete dentures.  Implant-

supported fixed dentures require less ongoing routine 

maintenance than implant-supported dentures (these 

dentures are removable and require the patient to put 

them in and out daily). 

In this study, all patients 5 years after 

rehabilitation with implantation and prosthetics were 

satisfied with the functional, aesthetic and social 

results of treatment. 

The results of a study of patientsô subjective 

assessment of the effectiveness of treatment clearly 

demonstrate the advantages of fixed dentures fixed 

on implants, according to the criteria of ñchewing 

functionò, ñsimplicityò, addiction, ñgeneral 

satisfactionò, ñlack of foodò, getting under the 

prosthesisò, ñstability of the prosthesis when 

chewingò. Patients noted that they quickly got used 

to handling the new type of prosthesis, as well as to 

the ease of removing and installing prostheses. 

Thus, summing up the data from the examination 

and questionnaire, it can be argued that the use of 

dental implants for the purpose of stabilizing a 

complete removable denture on the jaw significantly 

improves the quality of life of this category of 

patients. 

 

 

Conclusion 

Implant-supporting structures on implants, 

installed between the mental foramens, are a reliable 

and predictable method for patients with complete 

edentulous and significant jaw resorption. This 

solution is a reliable alternative to bone grafting, 

demonstrating fewer complications, fewer additional 

surgical procedures, and demonstrating satisfactory 

long-term survival. 
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ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʆʈʊʆʇɽɼʀʏɽʉʂʆʁ ʈɽɸɹʀʃʀʊɸʎʀʀ ʇɸʎʀɽʅʊʆɺ ʉ ʇʆʃʅʆʁ 

ɸɼɽʅʊʀɽʁ ʏɽʃʖʉʊɽʁ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʈɸɿʃʀʏʅʓʍ ɺɸʈʀɸʅʊʆɺ ʂʆʅʉʊʈʋʂʎʀʁ 

ʅɸ ʀʄʇʃɸʅʊɸʊɸʍ 

 

ʊʠʛʨʘʥ ɸʢʦʧʷʥ,1 ɺʣʘʜʠʩʣʘʚ ʊʘʨʘʩʝʥʦʢ2 

 
1. ʃʝʢʪʦʨ ʢʘʬʝʜʨʳ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ, ɽʨʝʚʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤ. ʄ. ɻʝʨʘʮʠ, ɸʨʤʝʥʠʷ, ʦʩʥʦʚʘʪʝʣʴ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ çʂʘʤʘʨè, ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ  
2. ʆʨʜʠʥʘʪʦʨ ɽʨʝʚʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ɻʝʨʘʮʠ, ɸʨʤʝʥʠʷ 

 

ɸʙʩʪʨʘʢʪ 

ɿʘʜʘʯʠ: ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʥʦʡ 

ʘʜʝʥʪʠʝʡ ʯʝʣʶʩʪʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʠʤʧʣʘʥʪʘʪʘʭ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ʥʘʤʠ ʦʙʩʣʝʜʦʚʘʥʦ ʠ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ ʩ ʫʩʪʘʥʦʚʢʦʡ ʠʤʧʣʘʥʪʘʪʦʚ ʫ 82 

ʧʘʮʠʝʥʪʦʚ (ʚ ʚʦʟʨʘʩʪʝ ʦʪ 56 ʜʦ 73 ʣʝʪ) ʣʝʪ ʩ ʧʦʣʥʦʡ ʘʜʝʥʪʠʝʡ ʯʝʣʶʩʪʝʡ. 

ɺʩʝ ʧʘʮʠʝʥʪʳ ʧʨʦʰʣʠ ʢʣʠʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʦʩʪʘʪʦʯʥʦʡ ʢʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʢʦʥʫʩʥʦ-ʣʫʯʝʚʦʡ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ (ʂʃʂʊ). 

ʇʘʮʠʝʥʪʳ ʩ ʧʦʣʥʦʡ ʘʜʝʥʪʠʝʡ ʙʳʣʠ ʨʝʘʙʠʣʠʪʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʪʨʝʭ ʧʨʦʪʦʢʦʣʦʚ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʩ ʦʧʦʨʦʡ 

ʥʘ ʠʤʧʣʘʥʪʘʪʳ. 

ɹʦʣʴʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 3 ʛʨʫʧʧʳ.  

21 ʧʘʮʠʝʥʪʫ (1-  ̫ʛʨʫʧʧʘ) ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʲʝʤʥʳʝ ʧʨʦʪʝʟʳ, ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʥʘ 4 ʠʤʧʣʘʥʪʘʪʘʭ ʩ ʧʦʤʦʱʴʶ 

ʙʘʣʦʯʥʦʡ ʩʠʩʪʝʤʳ, 19 ʧʘʮʠʝʥʪʘʤ (2-  ̫ʛʨʫʧʧʘ) - ʩʲʝʤʥʳʝ ʛʠʙʨʠʜʥʳʝ ʧʨʦʪʝʟʳ ʠ ʧʦʩʪʦʷʥʥʳʝ ʦʨʪʦʧʝʜʠʯʝʩʢʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʦʧʦʨʦʡ ʥʘ 4 ʠʤʧʣʘʥʪʘʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʣʴʩʦʚʦʡ ʩʠʩʪʝʤʳ ʘʪʪʘʯʤʝʥʦʚ, 23 ʧʘʮʠʝʥʪʳ (3 

ʛʨʫʧʧʘ) ʥʝʩʲʝʤʥʳʝ ʦʨʪʦʧʝʜʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʦʧʦʨʦʡ ʥʘ 4 ʠʤʧʣʘʥʪʘʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʥʪʦʚʦʡ 

ʬʠʢʩʘʮʠʠ. 

ʋʨʦʚʝʥʴ ʤʘʨʛʠʥʘʣʴʥʦʡ ʢʦʩʪʠ ʚʦʢʨʫʛ ʠʤʧʣʘʥʪʘʪʘ (MBL) ʩʨʘʟʫ (ʙʘʟʦʚʘʷ ʣʠʥʠʷ ʜʣʷ ʩʨʘʚʥʝʥʠʷ) ʠ ʯʝʨʝʟ 1 ʛʦʜ, 3 

ʛʦʜʘ ʠ 5 ʣʝʪ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʠʤʧʣʘʥʪʘʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʧʨʠ ʧʦʩʣʝʜʥʝʤ ʥʘʙʣʶʜʝʥʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʙʦʣʴʥʳʭ. ʆʮʝʥʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʣʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʞʝʚʘʥʠʷ, ʧʨʦʩʪʦʪʘ ʫʭʦʜʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʟʫʙʥʳʭ ʧʨʦʪʝʟʦʚ. ʂʘʯʝʩʪʚʦ ʞʠʟʥʠ, 

ʦʮʝʥʠʚʘʝʤʦʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʩʚʷʟʘʥʥʦʛʦ ʩʦ ʟʜʦʨʦʚʴʝʤ ʧʦʣʦʩʪʠ ʨʪʘ, ʰʢʘʣʳ OHIP-G. 

ʈʝʟʫʣʴʪʘʪʳ: ʇʨʠ ʢʣʠʥʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ ʠʤʧʣʘʥʪʘʪʳ ʥʝ ʧʦʢʘʟʘʣʠ ʧʦʜʚʠʞʥʦʩʪʠ, ʙʦʣʝʟʥʝʥʥʦʩʪʠ ʠʣʠ ʙʦʣʠ 

ʚʦ ʚʨʝʤʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʫ ʧʘʮʠʝʥʪʦʚ ʙʳʣʠ ʟʜʦʨʦʚʳʝ ʤʷʛʢʠʝ ʪʢʘʥʠ. 

ʋ ʙʦʣʴʥʳʭ 1 ʛʨʫʧʧʳ MBL ʯʝʨʝʟ 1 ʛʦʜ ʩʦʩʪʘʚʠʣʘ 0,82 ʤʤ, ʯʝʨʝʟ 3 ʛʦʜʘ 1,23 ʤʤ, ʯʝʨʝʟ 5 ʣʝʪ 1,46 ʤʤ. ʋ 

ʙʦʣʴʥʳʭ 2 ʛʨʫʧʧʳ ʄɹʃ ʯʝʨʝʟ 1 ʛʦʜ ʩʦʩʪʘʚʠʣʘ 0,84 ʤʤ, ʯʝʨʝʟ 3 ʛʦʜ 1,28 ʤʤ, ʯʝʨʝʟ 5 ʣʝʪ 1,49 ʤʤ. ʋ ʙʦʣʴʥʳʭ 3 

ʛʨʫʧʧʳ ʄɹʃ ʯʝʨʝʟ 1 ʛʦʜ ʩʦʩʪʘʚʠʣ 0,91 ʤʤ, ʯʝʨʝʟ 3 ʛʦʜʘ 1,32 ʤʤ, ʯʝʨʝʟ 5 ʣʝʪ 1,53 ʤʤ. ʇʘʮʠʝʥʪʳ ʦʩʪʘʣʠʩʴ 

ʜʦʚʦʣʴʥʳ ʨʝʟʫʣʴʪʘʪʦʤ ʣʝʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʧʣʘʥʪʘʪʦʚ. ʈʝʯʝʚʘʷ ʘʜʘʧʪʘʮʠʷ ʧʘʮʠʝʥʪʦʚ ʩʦ ʩʲʝʤʥʳʤʠ 

ʧʨʦʪʝʟʘʤʠ, ʥʝʩʲʝʤʥʳʤʠ ʠʤʧʣʘʥʪʘʪʘʤʠ ʧʨʦʠʟʦʰʣʘ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ. ʉʫʤʤʘʨʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ 5-ʣʝʪʥʠʭ 

ʠʤʧʣʘʥʪʘʪʦʚ ʚ 1-ʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 96,7%, ʚʦ 2-ʡ ʛʨʫʧʧʝ ð 97,2%, ʚ 3-ʡ ʛʨʫʧʧʝ ð 96,9%. ʂʫʤʫʣʷʪʠʚʥʘʷ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʨʦʪʝʟʦʚ ʚ 1-ʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 96,7%, ʚʦ 2-ʡ ʛʨʫʧʧʝ - 97,4%, ʚ 3-ʡ ʛʨʫʧʧʝ - 97,6%, 

ɿʘʢʣʶʯʝʥʠʝ: ʀʤʧʣʘʥʪ-ʧʨʦʪʝʟʥʳʝ  ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʠʤʧʣʘʥʪʘʪʘʭ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʤʝʞʜʫ ʧʦʜʙʦʨʦʜʦʯʥʳʤʠ 

ʦʪʚʝʨʩʪʠʷʤʠ, ʷʚʣʷʶʪʩʷ ʥʘʜʝʞʥʳʤ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤ ʤʝʪʦʜʦʤ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʥʦʡ ʘʜʝʥʪʠʝʡ ʯʝʣʶʩʪʝʡ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʝʟʦʨʙʮʠʝʡ ʯʝʣʶʩʪʝʡ. ʕʪʦ ʨʝʰʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʢʦʩʪʥʦʡ ʧʣʘʩʪʠʢʝ, 

ʜʝʤʦʥʩʪʨʠʨʫʷ ʤʝʥʴʰʝ ʦʩʣʦʞʥʝʥʠʡ, ʤʝʥʴʰʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʠ ʜʝʤʦʥʩʪʨʠʨʫʷ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ ʜʦʣʛʦʩʨʦʯʥʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ. 
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Abstract 

Background: The chin an important aesthetic unit of the facial structure and play a key role in the appearance of the 

face. This study evaluated the surgical results of genioplasty using a Biopolyethylene implant (Su-Por). 

Material and Methods: The study included 42 patients with a follow-up period of 3 years who underwent 

genioplasty in the clinic from 2020-2023. 

All patients underwent a standard clinical examination and computed tomography (CT). To plan the required volume 

of chin augmentation, cephalometric analysis is used. The genioplasty surgery was planned on a 3D model of the 

skull, installing standard bioimplants on the 3D model of the obtained 3D printed CT image. Genioplasty was 

performed using a Biopolyethylene implant (Su-Por). 

Outcomes were assessed using the Outcome Assessment, consisting of a 10-item questionnaire completed 

preoperatively, 6 months postoperatively, 1 and 3 years postoperatively. 

Result: Among the 42 operated patients, no complications were observed during the operation. Complications were 

noted in the long-term postoperative period: swelling in 4 patients, in 2 patients with unsatisfied aesthetic results 

without other serious complications. In all clinical observations, stable support of the Biopolyethylene implants. 

The mean score was 26.4 at preoperative assessment, 78.2 at 6 months postoperatively, and 87.6 at 3 years 

postoperatively. The surgical results showed favorable aesthetic results, low infection rates, strong implant fixation, 

good skin texture/skin/soft tissue thickness. This technique is simple and effective and is recommended for inclusion 

in the practice of a facial plastic surgeon. 

Conclusions: Augmentation genioplasty using the Biopolyethylene implant is a simple and effective surgical 

procedure that can lead to aesthetically acceptable results with minimal pain using. Patients are satisfied with the 

aesthetic and functional results genioplasty. 

DOI: 10.58240/1829006X-2024.1-26 
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Introduction  

Facial proportions are critical to good facial 

aesthetics and this balance is vital to achieving an 

acceptable aesthetic result.1,2 

The position of the chin is important to establish 

the correct facial profile and symmetry of the face.3-5 

If  the proportions of the chin are disturbed, 

genioplasty is performed to achieve balance in the 

lower third of the face.6 

To correct cosmetic and functional deformities, it 

is carried out by using various methods of chin 

augmentation.7 

There are many different surgical techniques 

genioplasty described in the scientific literature, 

using osteotomy, chin implantation or fillers.8-10 

For many years, horizontal osteotomy was 

performed to enlarge the chin. Genioplasty has a 

significant effect on facial symmetry. Indication 

Genioplasty in case of mild to modest retrogeny, 

microgenia and deviated chin.11-13 

Genioplasty can be performed using existing chin 

bone or an implant that is placed on the top of the 

chin bone between the bone and surrounding soft 

tissue.  

Horizontal osteotomy of lower border of 

mandiblular symphysis through the intraoral 

approach was first introduced by Richard Trauner 

and Hugo Obwegeser.14 

Osseous (bony) genioplasty or ñsliding 

genioplastyò uses the patient's existing chin bone. A 

sliding genioplasty is performed by accessing the 

chin bone through an incision inside the mouth after 

making a horizontal incision under the teeth, the 

bone is moved forward and/or down to the desired 

location and held there with a plate and screws.15 

Horizontal osteotmy of chin can correct a 

horizontal or vertical deficiency or excess of chin. 

Indeed, osseous genioplasty is a flexible and versatile 

procedure. Produces the same satisfactory result as 

osseous genioplasty in cases of mild to moderate 

horizontal chin deficiency. This is also optimal, 

reducing the risk of rejection that can sometimes 

occur when installing an implant. However, not all 

patients agree to osteotomy.16,17 

Now alloplastic chin implants and sliding 

genioplasty are the main accepted methods of chin 

augmentation. Genioplasty using various bioimplants 

as well as various manipulations on the chin.18-21 

Chin implants are made of silicone or porous 

polyethylene, in a variety of shapes, sizes and 

configurations.22,23 

Chin augmentation with implants has become 

popular in the recent years. For chin augmentation, 

the ideal treatment is silicone chin implant 

genioplasty, which changes the appearance of the 

chin and jawline. Genioplasty with chin implants is 

indicated for mild retrogenia or minor irregularities 

in the contour of the chin.24-28 

Chin implants are made of silicone or porous 

polyethylene, in a variety of shapes, sizes and 

configurations. Silicone implants are similar to the 

materials used for breast implants, but they are 

denser. After inserting a silicone implant through an 

internal intraoral incision, a layer of scar forms 

around the implant. Because porous polyethylene 

implants are porous, the material allows tissue to 

grow into it, meaning that it will  hold its position 

better and be less prone to infection and rejection; 

however, if  it needs to be removed due to infection or 

malposition, it is more difficult  to remove than 

silicone implant.29 

Su-Por surgical implants are used in 

reconstruction and augmentation of the 

craniomaxillofacial area, made of pure high-density 

polyethylene (HDPE).30-31 

This study was conducted to evaluate the 

effectiveness of genioplasty using Su-Por 

Biopolyethylene surgical implants. 

 

 

Materials  and Methods 

The study included 42 patients with a follow-up 

period of 3 years who underwent genioplasty in the 

clinic from January 2020 ï2023. 

All  patients underwent a standard clinical 

examination and spiral computed tomography (CT). 

To plan the required volume of chin augmentation, 

cephalometric analysis is used. The genioplasty 

surgery was planned on a 3D model of the skull, 

installing standard bioimplants on the 3D model of 

the obtained 3D printed CT image (Figures 1-6). 
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Figures 1-5. CT before genioplasty 
 

 
Figures 6. 3D planning on a printed model 

 

 

Surgery technique of genioplasty using a 

Biopolyethylene implant (Su-Por) 

The operations were performed under local 

anesthesia with intravenous sedation and analgesia, 

and general anesthesia was administered to patients 

who were afraid to undergo surgery under local 

anesthesia or having undergone other operations such 

as facial contouring surgery, rhinoplasty or facelift 

procedure.  

The mucous membrane of the oral cavity was cut 

with 2 vertical incisions in the canine area and 1 

horizontal incision was connected, the 

mucoperiosteal flap was separated from the bone. A 

chin implant, created taking into account the contour 



Journal Bulletin  of Stomatology and Maxillofacial Surgery, Vol. 20 ˉ 1 
 

Harutyunyan A, Karapetyan E, Petrosyan E. Evaluation Of The Effectiveness Of Genioplasty Using Biopolyethylene 

(Su-por) Implants. Bulletin of Stomatology and Maxillofacial Surgery. 2024;20(1):26-34. doi: 10.58240/1829006X-2024.1-

26 

29 

of the chin, was placed on the exposed surface of the 

bone in the chin area and fixed with screws, the flap 

was returned to its place and sutured (fig.7-10). 

Patients was given prophylactic antibiotic therapy for 

1 week. The wound was inspected daily and 

antibiotic treatment was carried out, the sutures were 

removed after 10 days. 

 

 

    
 

Figures 7-10. Stages surgical technique of genioplasty using a Biopolyethylene implant 
 

 

Outcomes were assessed using the Outcome 

Assessment, consisting of a 10-item questionnaire 

GAIS completed preoperatively, 6 months 

postoperatively. 

 

 

Results 

Among the 42 operated patients, no complications 

were observed during the operation. Complications 

were noted in the long-term postoperative period: 

swelling in 4 patients, in 2 patients with unsatisfied 

aesthetic results without other serious complications. 

In all clinical observations, stable support of the 

Biopolyethylene implants. 

All  the patients showed significant improvement 

in facial profile, high degree of satisfaction and the 

resulting improved self-esteem from both procedures. 

The mean score was 22.7 at preoperative 

assessment, 76.2 at 6 months postoperatively, and 

89.6 at 3 years postoperatively. The surgical results 

showed favorable aesthetic results, low infection 

rates, strong implant fixation, good skin 

texture/skin/soft tissue thickness. This technique is 

simple and effective and is recommended for 

inclusion in the practice of a facial plastic surgeon. 

Examples of photographs taken before surgery 

and 6 months after surgery are presented (Figures 11-

15).  

 

 
Figures 11-13. Photographs before surgery 

 

 
Figures 14, 15. Photographs 6 months after surgery 
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Isolated augmentation genioplasty using a 

Biopolyethylene chin implant improved the profile 

and reduced sagging of the soft tissues of the neck in 

the lateral projection. In addition, the installation of 

the implant contributed to the vertical lengthening of 

the lower jaw in the frontal projection. 

 

 

Discussion 

The chin an important aesthetic unit of the facial 

structure and play a key role in the appearance of the 

face. Chin deformities can occur in various 

variations; (a) excessive chin, (b) insufficient chin, 

(c) asymmetrical chin, or a combination of these. 

To solve the problem of the chin, common 

surgical procedure is genioplasty. There are different 

types of genioplasty such as advancement using 

osteotomy, autologous fat transfer, injection of 

fillers, and the use of alloimplants.32-35 

Chin advancement after horizontal osteotomy is 

the gold standard for chin augmentation, however it 

is a complex procedure requiring general anesthesia 

and several days of hospitalization.36 

Most patients prefer a simple, safe and less 

invasive procedure. Each technique has its own 

advantages and disadvantages. 

Autologous grafting or filler  injections are 

minimally invasive, non-surgical options, but require 

repeat procedures with unpredictable long-term 

results.37 

Genioplasty using alloplastic materials is a viable 

alternative to both osteotomy and fat/filler injections, 

however there is a risk of infection, migration and 

damage to the mental muscles and nerves, and 

secondary bone resorption can damage the tooth 

root.38 

This study evaluated the surgical results of 

genioplasty in 42 patients using a Biopolyethylene 

implant (Su-Por). Su-Por has excellent cross-link 

ability, is easy to cut and retains its shape when 

flexed to suit patient needs. Fixation of Such -Por 

Surgical Implants may be achieved using sutures, 

surgical fixation screws, or K-wire. Fixation screws 

may be placed directly through the implant without 

pre-drilled holes. When processed, Su-Por becomes a 

porous graft that allows tissue integration 

This study is limited by its retrospective design 

and small sample size. Additionally, objective 

assessment tools should be used to evaluate 

postoperative outcomes. 

 

 

Conclusions 

Augmentation genioplasty using the 

Biopolyethylene implant is a simple and effective 

surgical procedure that can lead to aesthetically 

acceptable results with minimal pain. Patients are 

satisfied with the aesthetic and functional results 

genioplasty using a Biopolyethylene implant (Su-Po) 

is an effective surgical method that provides optimal 

functional aesthetics and results. 
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ɹʀʆʇʆʃʀʕʊʀʃɽʅɸ (ʉʫ-ʧʦʨ) 

 

ɸʰʦʪ ɸʨʫʪʶʥʷʥ,1 ʕʜʛʘʨ ʂʘʨʘʧʝʪʷʥ,2 ʕʨʠʢ ʇʝʪʨʦʩʷʥ3 

 
1. ʏʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛ, ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʝʥʠʝʤ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʮʝʥʪʨʘ 

ɸʩʪʭʠʢ,ʧʨʠʛʣʘʰʝʥʥʳʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ ɽʨʝʚʘʥʩʢʦʛʦ 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ. ɻʝʨʘʮʠ, ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ 
2. ʏʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛ, ʄʝʜʠʮʠʥʩʢʠʡ ʮʝʥʪʨ ɸʩʪʭʠʢ, ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ 
3. ʨʜʠʥʘʪʦʨ ʢʘʬʝʜʨ r ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ, ɽʨʝʚʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ɻʝʨʘʮʠ, ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ 

 

ɸʙʩʪʨʘʢʪ 

ʎʝʣʴ: ʇʦʜʙʦʨʦʜʦʢ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʵʩʪʝʪʠʯʝʩʢʦʡ ʝʜʠʥʠʮʝʡ ʩʪʨʫʢʪʫʨʳ ʣʠʮʘ ʠ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚʦ 

ʚʥʝʰʥʝʤ ʚʠʜʝ ʣʠʮʘ. ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʮʝʥʠʚʘʣʠʩʴ ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʛʝʥʠʦʧʣʘʩʪʠʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʧʦʣʠʵʪʠʣʝʥʦʚʦʛʦ ʠʤʧʣʘʥʪʘʪʘ (Su-Por). 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ: ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʝʥʳ 42 ʧʘʮʠʝʥʪʘ ʩʦ ʩʨʦʢʦʤ ʥʘʙʣʶʜʝʥʠʷ 3 ʛʦʜʘ, ʧʝʨʝʥʝʩʰʠʭ 

ʛʝʥʠʦʧʣʘʩʪʠʢʫ ʚ ʢʣʠʥʠʢʝ ʚ 2020-2023 ʛʛ. 

ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʧʨʦʚʝʜʝʥʦ ʩʪʘʥʜʘʨʪʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʂʊ). ɼʣʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ ʫʚʝʣʠʯʝʥʠʷ ʧʦʜʙʦʨʦʜʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʮʝʬʘʣʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 

ʆʧʝʨʘʮʠʶ ʛʝʥʠʦʧʣʘʩʪʠʢʠ ʧʣʘʥʠʨʦʚʘʣʠ ʥʘ 3D-ʤʦʜʝʣʠ ʯʝʨʝʧʘ, ʫʩʪʘʥʘʚʣʠʚʘʷ ʩʪʘʥʜʘʨʪʥʳʝ ʙʠʦʠʤʧʣʘʥʪʘʪʳ ʥʘ 

3D-ʤʦʜʝʣʴ ʧʦʣʫʯʝʥʥʦʛʦ 3D-ʧʝʯʘʪʥʦʛʦ ʂʊ-ʠʟʦʙʨʘʞʝʥʠʷ. ɻʝʥʠʦʧʣʘʩʪʠʢʫ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʠʦʧʦʣʠʵʪʠʣʝʥʦʚʦʛʦ ʠʤʧʣʘʥʪʘʪʘ (ʉʫ-ʇʦʨ). 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʠʚʘʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʘʥʢʝʪʳ ʠʟ 10 ʧʫʥʢʪʦʚ, 

ʟʘʧʦʣʥʝʥʥʦʡ ʜʦ ʦʧʝʨʘʮʠʠ, ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ, ʯʝʨʝʟ 1 ʠ 3 ʛʦʜʘ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ: ʉʨʝʜʠ 42 ʧʨʦʦʧʝʨʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɺ 

ʦʪʜʘʣʝʥʥʦʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʦʪʤʝʯʝʥʳ ʦʩʣʦʞʥʝʥʠʷ: ʫ 4 ʧʘʮʠʝʥʪʦʚ ʦʪʝʢ, ʫ 2 ʧʘʮʠʝʥʪʦʚ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʵʩʪʝʪʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʙʝʟ ʜʨʫʛʠʭ ʩʝʨʴʝʟʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. ɺʦ ʚʩʝʭ ʢʣʠʥʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʷʭ ʩʪʘʙʠʣʴʥʘʷ ʧʦʜʜʝʨʞʢʘ ʠʤʧʣʘʥʪʘʪʦʚ ʠʟ ʙʠʦʧʦʣʠʵʪʠʣʝʥʘ. 

ʉʨʝʜʥʠʡ ʙʘʣʣ ʩʦʩʪʘʚʠʣ 26,4 ʧʨʠ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʡ ʦʮʝʥʢʝ, 78,2 ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʠ 87,6 

ʯʝʨʝʟ 3 ʛʦʜʘ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʦʢʘʟʘʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʵʩʪʝʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʠʥʬʠʮʠʨʦʚʘʥʠʷ, ʧʨʦʯʥʫʶ ʬʠʢʩʘʮʠʶ ʠʤʧʣʘʥʪʘʪʘ, ʭʦʨʦʰʫʶ 

ʪʝʢʩʪʫʨʫ ʢʦʞʠ/ʢʦʞʫ/ʪʦʣʱʠʥʫ ʤʷʛʢʠʭ ʪʢʘʥʝʡ. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʨʦʩʪʘ ʠ ʵʬʬʝʢʪʠʚʥʘ ʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ 

ʚʢʣʶʯʝʥʠʷ ʚ ʧʨʘʢʪʠʢʫ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʭʠʨʫʨʛʘ ʣʠʮʘ. 

ɺʳʚʦʜʳ: ɸʫʛʤʝʥʪʘʮʠʦʥʥʘʷ ʛʝʥʠʦʧʣʘʩʪʠʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʧʦʣʠʵʪʠʣʝʥʦʚʦʛʦ ʠʤʧʣʘʥʪʘʪʘ ʷʚʣʷʝʪʩʷ 

ʧʨʦʩʪʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʨʦʮʝʜʫʨʦʡ, ʩʧʦʩʦʙʥʦʡ ʧʨʠʚʝʩʪʠ ʢ ʵʩʪʝʪʠʯʝʩʢʠ ʧʨʠʝʤʣʝʤʳʤ 

ʨʝʟʫʣʴʪʘʪʘʤ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʙʦʣʝʟʥʝʥʥʦʩʪʴʶ. ʇʘʮʠʝʥʪʳ ʜʦʚʦʣʴʥʳ ʵʩʪʝʪʠʯʝʩʢʠʤʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʝʥʠʦʧʣʘʩʪʠʢʠ. 
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Abstract 

Background: Today, there is a wide variety of techniques for eliminating oroantral communication. One of them is the 

tunnel technique using a flap of the buccal fat pad. The introduction of this technique into clinical practice and the 

determination of the characteristics of the clinical course of the postoperative period in patients with the elimination of 

the oroantral communication using the tunnel method with the buccal fat pad determined the purpose of this work. 

Objectives: To determine the features of the clinical course of the postoperative period in patients with elimination of 

the oroantral communication using the tunnel method with the buccal fat pad. 

Materials and methods: In 30 patients aged from 35 to 72 years at the Department of Surgical Dentistry of 

ROSUNIMED was carried out the management of oroantral communication arising during the extraction of maxillary 

molars using the buccal fat pad by tunnel method. 

Results: In all cases of elimination of the oroantral communication after maxillary molars removal, the tunnel technique 

was used without completely covering the flap of the buccal fat pad with a vestibular flap. There was a general tendency 

for the severity of pain and swelling to increase on the 3rd day after treatment and decrease by the 7th day. During 

control examinations, no cases of recurrence of oroantral communication were detected. Complete epithelization of the 

postoperative area was observed in 29 patients (96.7%) on day 30. 

Conclusions: The emerging specific features of the postoperative period allow us to recommend the tunnel method of 

the oroantral communication management using the buccal fat pad. 
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Introduction  

 The oroantral communication (OCA), an open 

connection between the oral cavity and the maxillary 

sinus (MS), can occur during maxillary tooth 

extraction. The main risk factors are clinical, defined 

on radiographs as areas of periapical inflammation, 

and anatomical, representing the proximity of the 

roots of maxillary teeth or their penetration into the 

MS.1,2 

Most often, OAC occurs intraoperatively during 

extraction of maxillary molars and premolars3. There 

are many surgical techniques for management of 

OAC, which can be divided into several groups 

depending on the type of material used (autogenous, 

allogeneic, or xenogeneic).4,5 

Surgical protocols using autogenous tissues 

include the use of both local tissues in the form of 

flaps, the so-called non-free plasty, and grafts - free 

plasty. The techniques of non-free plasty using flaps 

include the classic mobilized vestibular trapezoidal 

flap and lingual flap from the palate.3,6 

Soft tissue grafts retained third molars can be 

used as a graft to treat OAC.7 

There is also a combined method using 

autogenous bone graft and mobilized trapezoidal flap 

from the vestibular surface of the alveolar process.8,9 

 The main advantage of flap techniques is the 

preservation of flap blood supply and, consequently, 

a high probability of its rapid revascularization in the 

receiving area. The limitation of using an 

advancement buccal flap is the need for a sufficiently 

large mobilization of the flap, which makes it 

possible to cover the defect - the socket of the 

extracted tooth in the area of which the oroantral 

communication occurred, but it leads to deformation 

of the oral vestibule, changes in its anatomy, 

reduction of its depth, and scarring changes in the 

mucosa.  

At the same time, if  the flap tension is maintained, 

there is a probability of wound dehiscence and 

recurrence of oroantral communication with the 

development of perforative form of maxillary 

sinusitis. A number of limitations of using a lingual 

flap from the palate are the risk of bleeding in case of 

damage to the palatine artery, which is a part of the 

flap, and probable necrosis of the flap, which 

develops as a result of ischemia at the area of flap 

rotation, as well as painful healing by secondary 

intension of the actually exposed area of the hard 

palate, where the flap was cut out.10 

Accordingly, the methods of free grafting with the 

use of grafts have a positive side. There is no 

necessity to mobilize the flap for a long distance, but 

higher risk of graft necrosis due to the graft blood 

supply only at the expense of the receiving area, as 

well as the need to open a second surgical field, 

which leads to additional discomfort of the patient. 

One of the alternative techniques is the method of 

OAC management using the buccal fat pad (BFP).11 

The BFP is a cluster of specialized adipose tissue 

with a lobular structure. It has a body and 4 

extensions: cheek, pterygoid, pterygo-palatine, and 

temporal. Taking into account its rich blood supply, 

the BFP can be used as an autogenous donor material 

for the treatment of OAC both with its covering with 

a mobilized vestibular trapezoidal flap and exposed 

with no covering.12 In scientific studies on OAC 

management, access to the BFP is usually obtained 

by peeling off a wide full -layer trapezoidal flap in the 

distal maxillary region and dissecting the periosteum 

at its base.11,13 

At the same time, it seems possible to use the 

tunnel technique, which implies the treatment of 

OAC with the BFP, which is carried out under a full -

layer tunnel from the vestibule, where access to the 

BFP was obtained, to the socket of the tooth where 

OAC was detected.14 

Implementation of this technique into clinical 

practice and determination of specific features of the 

postoperative period in patients with OAC treatment 

using the tunnel method with the BFP have 

determined the relevance of this work. 

 

 

Purpose of the study 

To determine the clinical specific features of 

OAC management in patients using the tunnel 

method with the BFP. 

 

 

Materials  and Methods 

After obtaining voluntary informed consent, thirty 

patients aged 29 to 72 years were treated for OAC 

that occurred directly during tooth extraction using a 

tunnel technique with BFP [14] at the Department of 

Surgical Dentistry of the ROSUNIMED. The study 

was conducted for 3 years from September 2021 to 
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September 2023. Patients were informed about the 

technique of surgical intervention using BFP, 

possible complications and alternative treatment 

options, their advantages, and disadvantages (ethics 

committee report ï 01-22 from 20.01.2022). 

 Each patient underwent cone beam computed 

tomography (CBCT) prior to tooth extraction to 

determine the potential risk of intraoperative OAC 

(KAVO OP 3D Vision (FOV 160 x 100 mm to 160 x 

130 mm; voxel size, 0.3 mm; scan time, 8.9 s; 

exposure time, 3.7 s; voltage, 120 kV; current, 5 

mA).  

The method of assessing the potential risk of 

oroantral communication during maxillary tooth 

extraction consists of measuring on the patient's 

CBCT in a viewer program the distance from the root 

surface of the canine, first premolar, second 

premolar, first molar, second molar, third molar of 

the maxilla to the floor of the MS and correlating the 

data obtained with the potential risk of oroantral 

communication, where the risk is considered high if  

the tooth root protrudes into the maxillary sinus 

cavity, moderate if  the tooth root contacts the borders 

of the maxillary sinus without protruding into the 

maxillary sinus cavity, the cortical plate of the floor 

of the maxillary sinus is interrupted, a low risk is 

considered if  the tooth root is located at a distance to 

the floor of the maxillary sinus of more than 2 mm or 

less than 2 mm without interrupting the cortical plate. 

Control examinations were performed on the 1st, 

3rd, 7th, 7th, 14th, and 30th days. Clinical specific 

features of the postoperative period in the form of 

pain, edema, epithelialization of the postoperative 

wound and individual complaints of the patients were 

assessed. One month after tooth extraction and OAC 

treatment, all patients underwent control CBCT to 

assess the dynamics of the periapical inflammatory 

process and control the effectiveness of OAC 

treatment (Figures 1-22). 

The severity of the pain syndrome was assessed 

individually using the visual analog scale (VAS) of 

pain, which is a 10 cm ruler with 10 divisions of 1 

cm each. Each division of the ruler corresponded to 

one VAS score. At each control examination the 

patient was asked to indicate the maximum degree of 

pain syndrome severity according to VAS in points, 

where 0 - no pain, 1-3 - mild pain, 4-5 - moderate 

pain, 6-7 - severe pain, 8-9 - very severe pain, 10 - 

intolerable pain. 

The degree of edema severity was assessed 

visually at control examinations using the scale of 

edema severity in points, where 0 points - edema is 

not visualized, 1 point - edema is insignificantly 

expressed, 2 points - pronounced edema.  

Wound epithelialization was evaluated on control 

examinations using peroxide test. A 3% hydrogen 

peroxide solution was drip-fed to the postoperative 

area from a syringe. If  there was a reaction in 

bubbling, epithelialization was considered 

incomplete, the absence of reaction indicated the 

complete epithelialization of the postoperative area.15 

Inclusion criteria: patients over 18 years of age 

who were scheduled for maxillary molar extraction. 

Exclusion criteria: patients who did not comply 

with postoperative recommendations, missed follow-

up examinations 

 

Surgical protocol 

Thirty patients were included in the study, and 

they underwent OAC treatment that occurred directly 

during tooth extraction of the maxillary molar group 

using a BFP (Figures 1-10).14 

After antiseptic treatment of the operative area 

with 0.05% Chlorhexidine solution under local 

anesthesia Sol. Articaini 4% -1.7 ml 1:100000 a 

circular intrasulcular incision was made in the area of 

the extracted tooth. The tooth was extracted using an 

elevator and forceps after root separation using a 

straight handpiece with carbide cutters under water 

cooling with sterile saline solution.  

After tooth extraction, we performed curettage of 

the socket, its visual examination, and probing with a 

periodontal probe (Figure 4). If  OAC was detected 

during probing of the socket floor with a periodontal 

probe, a 1.5 cm long horizontal incision was made in 

the area of the vestibule at the level of the extracted 

tooth (Figure 5). Bluntly, using a Holstead clamp, we 

moved in the direction under the zygomatic arch, 

pulling apart the soft tissues, and thus visualized the 

BFP (Figure 6). Using a rasp, a full -layer subgingival 

tunnel was formed along the vestibular surface of the 

alveolar process from the socket of the extracted 

tooth to the site of the BFP. Mobilization of the BFP 

was performed: one Halstead clamp was used to pull 

the BFP toward the socket of the extracted tooth, 

taking care to avoid excessive tension; the second 

Halstead clamp was used to bluntly separate the 

ligaments of the BFP from the surrounding tissues. 
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Next, the BFP was placed over the alveolar process 

in the direction of the socket of the extracted tooth to 

ensure sufficient mobilization and integrity of the 

BFP (Figure 7). The suture material was threaded 

through the tunnel, and the end of the mobilized BFP 

was captured with a horizontal mattress suture 

without tightening the knot. The BFP was guided 

through the tunnel to the socket and the OAC was 

closed with it (Figure 8). In the area of the tooth 

socket, the BFP was fixed with sutures to the 

surrounding mucosa around the perimeter of the 

socket. The vestibular incision was also sutured with 

knotted sutures (Figure 9). 

 

 

   
Figure 1. Teeth 2.5, 2.6, 2.7 and 

retention tooth 2.8 in a 40-year-old 

patient to be extracted 

Figure 2. CBCT fragment. A- sagittal 

slice; B- frontal slice. Tooth 2.7 

indications of potential high risk of 

OAC 
 

Figure 3. Prefabricated immediate 

plastic mouth guard 

   
Figure 4. Sockets of extracted teeth 2.5, 

2.6, 2.7 and 2.8. OAC detected in the 

socket area of tooth 2.7 after the socket 

curettage stage 
 

Figure 5. Vestibular horizontal incision 

in the region of the extracted tooth 

Figure 6. Visualization of the BFP 

    
Figure 7. Mobilization of the 

BFP over the maxillary 

alveolar process 

Figure 8. The BFP is 

tunneled with a suture thread 

Figure 9. The BFP is fixed 

with sutures in the socket 

of tooth 2.7 Sutures are 

placed in the area of the 

vestibule. Iodoform gauze 

was placed in the sockets 

of extracted teeth 2.5, 2.6 

Figure 10. Trying on the 

mouth guard in the oral 

cavity 
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To protect the postoperative area from mechanical 

impact each patient had a thermoplastic immediate 

mouthguard made by a vacuum-former. To reduce 

the pressure of the plastic on the wound surface, 

additional protection of the postoperative area and 

antiseptic action, Metrogyl-Denta gel and an 

iodoform gauze swab were applied. The mouthguard 

was allowed to be removed during follow-up 

examinations to assess the condition of the 

postoperative area, as well as before brushing teeth 

and antiseptic treatment of the oral cavity after eating 

(Figures 3,10). 

Patients were prescribed Amoxicillin  500 mg with 

Clavulanic acid 125 mg, 2 times a day for 7 days, in 

case of pain Nimesulide 100 mg 1 tablet 1-2 times a 

day for up to 5 days. Antiseptic treatment of the oral 

cavity with 0.05% Chlorhexidine solution 3 times a 

day for 2 weeks, dry cold compress locally for 24 

hours for 20 minutes with a break of 20 minutes. 

Mometasone furoate nasal spray 50 mcg/dose 

(Nazonex) 2 inhalations into each nasal passage once 

daily for up to 7 days [16]. Sneezing with the mouth 

closed and blowing the nose were prohibited for 2 

weeks. Control examinations were performed on the 

1st, 3rd, 7th, 14th, and 30th day. Suture removal was 

performed on the 7th and/or 14th day depending on 

the condition of the wound and sutures at the time of 

examination (Figure 16). One month after the 

surgical intervention a repeated CBCT study was 

scheduled to control the dynamics of the 

inflammatory process (Figure 21). 

 

 

    
Figure 11. Patient's 

appearance. Control 

examination on 1 day after 

surgery. Edema is 

insignificantly expressed 

Figure 12. Clinical picture in the oral cavity, 1 day after 

surgical intervention.  A - with mouth guard; B - without 

mouth guard 

Figure 13. Patient's 

appearance. Control 

examination on the 3rd day 

after surgery. The edema is 

insignificantly expressed 
 

   
Figure 14. Clinical picture in the oral cavity, 3 days after surgery.   

A - with a mouth guard; B - without a mouth guard 

 

Figure 15. Patient's appearance. 

Control examination on the 7th day 

after surgery. The edema is 

insignificantly expressed 
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Figure 16 a, b. Clinical picture in the oral cavity, 7 days after surgery. A - with a 

mouth guard; B - without a mouth guard. Suture removal 

Figure 17. Patient's appearance. 

Control examination on 14 days after 

surgery. The edema is insignificantly 

expressed 
 

   
Figure 18 a, b. Clinical picture in the oral cavity, 14 days after surgery.  A - with a 

mouth guard; B - without a mouth guard 

Figure 19. Patient's appearance. 

Control examination on the 30th day 

after surgery. There is no edema 
 

  

Figure 20. Clinical picture in the oral cavity, 30 days after 

surgery. Signs of complete epithelialization 

Figure 21. CBCT fragment one month after surgical 

treatment. There are signs of decreased intensity of the MS 

shadowing areas 

 

 

Results 

Thirty patients participated in the study: 13 males 

and 17 females. The age ranged from 29 to 72 years 

(median 45.5 years). OAC occurred during extraction 

of first molars in 15 patients (50% of cases), second 

molars in 10 patients (33.3% of cases), including one 

35-year-old female patient during extraction of tooth 

1.7 and retined tooth 1.8 located apically to the tooth 

1.7, and third molars in 5 patients (16.7% of cases). 

In all cases of OAC treatment, the tunnel technique 

was used without complete overlap of the BFP with a 

vestibular flap. 

Pain syndrome at 1 day after surgical treatment 

according to VAS was in the range from 2 to 5 

points, mean value 3.4 ±1.2. Of these, 7 patients 

(23.3% of patients) reported pain intensity at the 

maximum level of 5 points, and 9 patients (30%) - at 
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the minimum level of 2 points. On day 3, the pain 

syndrome ranged from 2 to 6 points, with a mean of 

3.8±1.1. Of these, 1 patient (3.3%) reported a 

maximum level of pain and 3 patients (10%) a 

minimum level of pain. On day 7, the pain syndrome 

on VAS was in the range of 1 to 4 points, mean 

1.8±0.89. Of these, 1 patient (3.3%) noted the 

maximum level of pain intensity, and 14 patients 

(46.7%) - the minimum level. On 14 days, the scores 

ranged from 0 to 2, with a mean value of 0.43±0.63. 

Of these, 2 patients (6.7%) reported pain intensity at 

the maximum level, and 19 patients (63.3%) had no 

pain. On the 30th day no patient noted the occurrence 

of signs of spontaneous pain in the postoperative 

area. There was a general tendency for the pain 

syndrome to increase by 3 days after surgical 

treatment with a further decrease in pain intensity 

(Figure 22). 

                 

 
 

Figure 22. Diagram of pain syndrome severity 

assessment by VAS scale 

 

 In all patients after surgical intervention, 

edema persisted up to and including 3 days. An 

increase in collateral edema (2 points) was observed 

in 13 patients (43.3%) up to 3 days with a further 

tendency to decrease up to 7 days. One week after 

surgery, no signs of edema were detected in any 

patient (Figure 23). 

             

 
Figure 23. Diagram of postoperative edema 

assessment in patients 

 

In all clinical cases, the postoperative area healed 

by secondary tension. At visual examination in cases 

of incomplete epithelialization of the postoperative 

area, expressed in the presence of a wound surface 

with fibrin layer, the peroxide test was positive. On 

control examinations 1, 3, 7, 14 days after OAC 

treatment all patients had positive peroxide test. In 29 

patients on the 30th day the peroxide test was 

negative, indicating complete epithelialization of the 

postoperative area. One 35-year-old female patient 

(3.3% of cases) had a positive peroxide test on day 

30 and a negative test on follow-up examination after 

2 months (Figure 24). No signs of complications in 

the form of wound edge dehiscence, recurrence of 

OAC, and necrosis of the BFP were detected 

throughout the entire period of patient follow-up. 

             

 
 

Figure 24. Diagram of epithelialization assessment 

of the postoperative area 
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A 40-year-old patient underwent a CBCT 

examination before orthopedic treatment with dental 

implants six months after OAC treatment. The slices 

show signs of reduction in the size of the bone defect 

and signs of increase in the bone height of the 

alveolar ridge (Figure 25). 

 

 
 

Figure 25. CBCT fragment 6 months after surgical treatment.  

A - frontal slice; B - sagittal slice.  

There are signs of reduction in the size of the bone defect and signs of increased height of the alveolar process. 

There are no signs of pathologic changes in the MS area. 

 

 

In 11 patients (36.7%) there was a complaint of 

"tightness" of the postoperative area, which in 8 

patients (26.7%) passed by the 7th day after surgery, 

and in 3 patients (10%) by the 14th day. 

One patient 40 years old complained of a one-

time bloody secretion from the nose on the first night 

after surgery. 

Two patients 40 and 72 years old (6.7%) 

complained of sensory dysfunction in the 

postoperative area in the zone of localization of the 

BFP. The patients noted these signs starting from the 

moment the reactive inflammatory symptoms in the 

postoperative area subsided and complained about it 

at the control examination on the 7th day. Clinically, 

there was an area of loss of sensitivity of the 

postoperative area according to the location of the 

BFP in the socket of the extracted tooth. This 

symptom disappeared independently within 1 month 

after the surgical intervention. 

One 35-year-old patient had a complication in the 

form of superficial necrosis of the vestibular flap. 

The patient complained of discomfort when wearing 

a mouth guard on the 3rd day after OAC treatment. 

Clinically, there were signs of necrosis of the 

vestibular mucosa area on the 3rd day after surgical 

treatment. When signs of necrosis of the vestibular 

flap were detected, the vestibular border of the 

protective plastic mouth guard in the area of teeth 

1.7, 1.6 was reduced. There were no signs of necrosis 

of the underlying flap of the BFP and no recurrence 

of OAC in this clinical case. Complete epithelization 

confirmed by negative peroxide test was determined 

at the control examination 2 months after surgical 

treatment.  Also, only this patient noted irradiation of 

pain to the right eye, which, according to the patient's 

words, occurred on the 2nd day after surgery. 

Starting from the control examination on the 14th 

day after the surgical treatment, the patient did not 

have such a complaint. 

 

 

Discussion 

In our work, the absence of OAC recurrence was 

observed in all cases. Final epithelialization was 

clinically determined at 30 days after surgery in 

96.6% of cases. The time interval between the 

examinations on the 14th and 30th day in the 

presented work is 2 weeks. Taking into account a 

certain study design in our work, we admit the 

probability of earlier terms of complete epithelization 

of the postoperative area, which agrees with the data 

of other authors [17, 18]. When comparing the 

epithelialization time in the tunnel technique of OAC 

treatment with the use of a trapezoidal vestibular 

Rehrmann flap and a lingual flap from the palate, 

including the use of a vestibular flap with complete 

overlap of the covering flap, complete 

epithelialization occurred significantly later in the 

first case.3,6,11 

Comparable data on clinical manifestations at 
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follow-up examinations were obtained by Shukla B. 

et al. in 2021 when comparing the techniques of 

OAC treatment with the use of the BFP and 

advanced vestibular trapezoidal flap. The study 

included 20 patients aged 24-64 years who were 

divided into 2 groups of 10 patients each. In the first 

group OAC treatment was performed with an 

advanced vestibular trapezoidal flap, in the second 

group - with the BFP with its partial exposure in the 

oral cavity. The authors compared the techniques in 

terms of the speed of intervention, the recurrence of 

OAC, as well as the severity of pain, mouth opening, 

edema, infection, and wound edge dehiscence. In 

both cases, there was no recurrence of the disease, 

infection and wound dehiscence. 

The operative time was comparable in both 

groups (average 27-29 minutes). Pain and edema 

were less pronounced in the first group, and 

restriction of mouth opening in the second group.19 

When the tunnel technique was used in our work, all 

patients were free from the symptom of restriction of 

mouth opening. 

The authors of an earlier article, which also 

compared these techniques, came to similar 

conclusions. The control and experimental groups 

consisted of 11 people aged 25 to 56 years. The 

postoperative follow-up period was 1 month. Despite 

the more pronounced edema and pain syndrome in 

the BFP group, the authors noted less restriction of 

mouth opening, and the overall treatment outcome 

was described as equally successful in both groups.20 

The main complaint of patients in our study in 

36.7% (11 patients) was "tightness" of the 

postoperative area. In our opinion, this may be 

mostly related to the specific features of the BFP, 

especially the resulting tension of the ligaments of 

the BFP, by which it is fixed to the surrounding 

anatomical structures during its traction. Also, during 

the formation of the subgingival tunnel from the 

socket of the extracted tooth to the BFP, the area of 

soft tissues detached from the bone can acquire some 

mobility, which at the stage of suturing can lead to its 

coronal displacement and even in the visual and 

instrumental absence of soft tissue tension can lead to 

such a complaint in patients. This condition cannot 

be called flap mobilization in its classical sense. On 

the one hand, it may affect the depth of the oral 

vestibule and the height of the attached gingival 

tissues in the future.  

And at the same time, such a technique of OAC 

treatment is not purely "one-layer": coronal 

displacement of the flap allows reducing the distance 

between the vestibular and palatal edges of the 

mucosa, reducing the probability of OAC recurrence 

and accelerating the process of epithelization of the 

postoperative area. And the absence of loosening 

incision and mobilization of the covering flap 

contributes to the preservation of its thickness and, 

accordingly, reduces the risk of necrosis of the 

covering flap and the underlying tissues. 

The presence of a complication in the form of 

necrosis of the covering flap in a 35-year-old patient 

(3.3% of cases) can be explained by the thin biotype 

of the mucosa and excessive pressure of the plastic 

mouth guard on the postoperative area from the 

vestibular side, as reported by the patient. Despite the 

fact that the plastic mouth guard allows to protect the 

postoperative area from undesirable mechanical 

effects, including traumatization during meal, it is 

necessary to draw the patients' attention to the 

necessity of urgent unscheduled visits in case of 

discomfort when wearing them for timely correction 

of the mouth guard. 

Also, only this patient (3.3% of cases) complained 

of irradiation of pain to the right suborbital region. 

Despite the fact that the authors note the absence of 

large nerve trunks in the BFP [11], it is possible that 

smaller branches of the maxillary nerve may pass 

through the BFP tissue. Thus, aseptic inflammation 

occurring in the mobilized flap of the BFP at the 

stage of healing of the postoperative area may lead to 

the temporary appearance of such a complaint. 

In 2 patients (6.7% of cases) there was a 

reversible sensory disturbance in the postoperative 

area. We also associate the occurrence of this 

complaint in patients with reduced innervation of the 

BFP and, accordingly, prolonged formation of nerve 

endings in the area of the BFP accordingly to the 

socket of a tooth with OAC. 

Some authors have noted that the use of BFP for 

OAC treatment may be limited by possible changes 

in facial configuration, as the BFP, especially its 

superficial structures, are involved in the formation 

of the aesthetic contour of the face.10,21 

Despite the absence of assessment of facial 

configuration changes in the study objectives, no 

patient visually intraoperatively and on control 

examinations after the disappearance of edema was 
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found to have facial configuration changes. This 

result is supported by the work of Park J. et al. 

(2019), which investigated the effectiveness of OAC 

treatment with BFP in 25 patients. The causes of 

OAC were as follows: maxillary resection for tumor 

process, removal of implants and osteoplastic 

material, tooth extractions. 

 In 3 patients there was repeated surgical 

intervention for OAC treatment after previous 

surgical treatment by mobilization of the vestibular 

trapezoidal flap. A two-layer technique with 

mobilization of the trapezoidal vestibular flap was 

used in 22 cases, and in 3 cases a collagen membrane 

was placed on the OAC area previously. The 

treatment success rate was 92%. In two cases the 

OAC recurred, of which the first case was 

spontaneously healed and the second case required 

surgical closure of dehiscence. In all cases, no 

complications in the form of cheek retraction or 

restriction of mouth opening were observed.13 We 

have also previously found in experimental 

anatomical modeling that traction of the BFP or its 

closest outgrowth to the maxillary canine socket does 

not lead to statistically significant changes in the 

aesthetic parameters of the human face.22 OAC 

treatment using the tunnel technique occurs due to 

more deeply located extensions of the BFP, which 

does not affect the patient's face configuration,23 

which in turn has a positive effect on the 

psychological landscape of the surgical process, 

when doctors tend for a slight decrease of arterial 

oxygen saturation within the normal range when the 

patient developed pain.24 

Despite the wide variety of techniques of OAC 

treatment, including clinical cases of OAC treatment 

with OAC, there is no detailed description of the 

clinical specific features of the postoperative period, 

especially in domestic sources, which actualizes 

more studies on this topic, including those using the 

tunnel technique of OAC treatment with BFP. 

 

 

Conclusions 

The emerging specific features of the clinical 

course in the postoperative period allow us to 

recommend the tunnel method of OAC treatment 

with BFP when OAC occurred during tooth 

extraction. 
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ʂʃʀʅʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʋʉʊʈɸʅɽʅʀʗ  ʆʈʆɸʅʊʈɸʃʔʅʆɻʆ ʉʆʋʉʊʔʗ ʉ 

ʇʆʄʆʑʔʖ ɾʀʈʆɺʆɻʆ ʊɽʃɸ ʑɽʂʀ ʊʆʅʅɽʃʔʅʓʄ ʄɽʊʆɼʆʄ 

 

ʈʦʤʘʥ ɾʠʜʢʦʚ,1 ɸʣʝʢʩʘʥʜʨ ʎʠʮʠʘʰʚʠʣʠ2, ʖʨʠʡ ɺʘʩʠʣʴʝʚ3, ɽʣʝʥʘ ʂʘʥʫʢʦʝʚʘ4, ʄʘʨʠʷ ɾʜʘʥʦʚʘ5,  

ɸʥʜʨʝʡ ʇʘʥʠʥ6 

 
1. ɸʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʤʝʜʠʮʠʥʳè 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
2. ɼ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
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3. ɼ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ, ʇʝʨʚʳʡ ʄʦʩʢʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʉʝʯʝʥʦʚʘ (ʉʝʯʝʥʦʚʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ), ʀʥʩʪʠʪʫʪ 

ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ ʠʤʝʥʠ ʅ.ɺ. ʉʢʣʠʬʦʩʦʚʩʢʦʛʦ, ʀʄ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
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5. ɿʘʤʝʩʪʠʪʝʣʴ ʨʫʢʦʚʦʜʠʪʝʣʷ ʠʥʩʪʠʪʫʪʘ ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ, ʜʦʮʝʥʪ, ʅʘʮʠʦʥʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʃʦʙʘʯʝʚʩʢʦʛʦ, ʈʦʩʩʠʷ 
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ɸʙʩʪʨʘʢʪ 

ɺʚʝʜʝʥʠʝ ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʝʪʦʜʠʢ ʫʩʪʨʘʥʝʥʠʷ ʦʨʦʘʥʪʨʘʣʴʥʦʛʦ 

ʩʦʫʩʪʴʷ. ʆʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʪʦʥʥʝʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʦʩʢʫʪʘ ʞʠʨʦʚʦʛʦ ʪʝʣʘ ʱʝʢʠ. 

ɺʥʝʜʨʝʥʠʝ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʫ ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʫʩʪʨʘʥʝʥʠʠ ʦʨʦʘʥʪʨʘʣʴʥʦʛʦ ʩʦʫʩʪʴʷ ʪʦʥʥʝʣʴʥʳʤ ʤʝʪʦʜʦʤ ʩ 

ʧʦʤʦʱʴʶ ʞʠʨʦʚʦʛʦ ʪʝʣʘ ʱʝʢʠ ʠ ʦʧʨʝʜʝʣʠʣʠ ʮʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ. 

ʎʝʣʴ ʆʧʨʝʜʝʣʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʫ ʧʘʮʠʝʥʪʦʚ ʧʨʠ 

ʫʩʪʨʘʥʝʥʠʠ ʦʨʦʘʥʪʨʘʣʴʥʦʛʦ ʩʦʫʩʪʴʷ ʪʦʥʥʝʣʴʥʳʤ ʤʝʪʦʜʦʤ ʩ ʧʦʤʦʱʴʶ ʞʠʨʦʚʦʛʦ ʪʝʣʘ ʱʝʢʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʋ 30 ʧʘʮʠʝʥʪʦʚ ʚʦʟʨʘʩʪʦʤ ʦʪ 35 ʜʦ 72 ʣʝʪ ʢʘʬʝʜʨʳ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ 
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ʈʦʩʩʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʤʝʜʠʮʠʥʳ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʫʩʪʨʘʥʝʥʠʝ ʦʨʦʘʥʪʨʘʣʴʥʦʛʦ ʩʦʫʩʪʴʷ, ʚʦʟʥʠʢʰʝʛʦ ʚʦ 

ʚʨʝʤʷ ʫʜʘʣʝʥʠʷ ʟʫʙʦʚ ʛʨʫʧʧʳ ʤʦʣʷʨʦʚ ʥʘ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʩ ʧʦʤʦʱʴʶ ʣʦʩʢʫʪʘ ʞʠʨʦʚʦʛʦ ʪʝʣʘ ʱʝʢʠ 

ʪʦʥʥʝʣʴʥʳʤ ʤʝʪʦʜʦʤ. 

ʈʝʟʫʣʴʪʘʪʳ ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʫʩʪʨʘʥʝʥʠʷ ʦʨʦʘʥʪʨʘʣʴʥʦʛʦ ʩʦʫʩʪʴʷ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʟʫʙʦʚ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ 

ʛʨʫʧʧʳ ʤʦʣʷʨʦʚ ʧʨʠʤʝʥʷʣʘʩʴ ʪʦʥʥʝʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʙʝʟ ʧʦʣʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ ʣʦʩʢʫʪʘ ʞʠʨʦʚʦʛʦ ʪʝʣʘ ʱʝʢʠ 

ʧʦʢʨʳʚʥʳʤ ʚʝʩʪʠʙʫʣʷʨʥʳʤ ʣʦʩʢʫʪʦʤ. ʅʘʙʣʶʜʘʣʘʩʴ ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʦʪʝʢʘ ʥʘ 3 ʩʫʪʢʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʷ ʢ 7 ʩʫʪʢʘʤ. ʅʘ ʢʦʥʪʨʦʣʴʥʳʭ ʦʩʤʦʪʨʘʭ 

ʩʣʫʯʘʝʚ ʨʝʮʠʜʠʚʘ ʦʨʦʘʥʪʨʘʣʴʥʦʛʦ ʩʦʫʩʪʴʷ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. ɿʘʚʝʨʰʝʥʠʝ ʵʧʠʪʝʣʠʟʘʮʠʠ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʣʘʩʴ ʫ 29 ʧʘʮʠʝʥʪʦʚ (96,7%) ʥʘ 30 ʩʫʪʢʠ. 

ɺʳʚʦʜʳ ɺʦʟʥʠʢʘʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʦʟʚʦʣʷʶʪ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʪʦʥʥʝʣʴʥʳʡ ʤʝʪʦʜ ʫʩʪʨʘʥʝʥʠʷ ʦʨʦʘʥʪʨʘʣʴʥʦʛʦ ʩʦʫʩʪʴʷ ʩ ʧʦʤʦʱʴʶ ʞʠʨʦʚʦʛʦ ʪʝʣʘ ʱʝʢʠ ʧʨʠ 

ʚʳʷʚʣʝʥʠʠ ʦʨʦʘʥʪʨʘʣʴʥʦʛʦ ʩʦʫʩʪʴʷ, ʚʦʟʥʠʢʰʝʛʦ ʚʦ ʚʨʝʤʷ ʫʜʘʣʝʥʠʷ ʟʫʙʘ. 
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Introduction  

The gingival recession is defined as marginal 

tissue displacement apical to the cemento-enamel 

junction. The prevalence of gingival recessions (GR) 

increases with age. It was shown that almost all 

persons above 50 years of age have at least one 

recession site.1 

Gingival recessions occur frequently both in 

populations with high standards of oral hygiene2 and 
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in populations deprived of dental care.3 The high 

prevalence of GRs in populations with high standards 

of individual hygiene shows that mechanical factors 

play role in recession formation and progression.4 All  

the way, the biological mechanism of the 

development of GRs is not fully  understood. 

However, the recession formation follows the pre-

existing alveolar bone dehiscence.5 Orthodontic 

therapy can play a significant role in the development 

of GRs.6 It has been revealed that young adults (18-

22 years old), orthodontically treated some years ago, 

showed twice higher risk of developing GRs than the 

ones, who didnôt pass orthodontic treatment.7 

GRs are surgically treated to improve aesthetics, 

reduce root hypersensitivity. Several techniques have 

been suggested to treat single recessions.8 These are 

the free gingival graft (FGG), coronally advanced 

flap (CAF), laterally positioned flap (LPF), modified 

coronally advanced flap (MCAF), coronally 

advanced tunnel (CAT), laterally advanced tunnel 

(LAT)  techniques. Various degree of complete root 

coverage (CRC) has been achieved.8 Different 

anatomical factors can influence on the result, i.e. 

prominent roots, tooth rotation, high frenulum and 

muscle attachments, shallow vestibule, etc.9 

Treating multiple adjacent recessions is usually 

more difficult  because it demands more operatorôs 

manual, patient cooperation, there is more probability 

to have local factors interfering to achieve CRC, may 

be more donor tissue will  be needed, which is 

difficult  to obtain in patients especially with thin 

gingival phenotype, etc. Different techniques have 

been suggested for the treatment of multiple adjacent 

recessions in the last decades.10-14 

While free gingival grafts (FGG) and laterally 

positioned flaps (LPF) were often used in 1970s and 

1980s, the coronally advanced flap (CAF) began to 

displace them in clinical practice from late 1980s and 

is now extensively used15 due to its predictability to 

obtain soft tissue reconstruction and pleasant 

aesthetics.16 Several combinations by adding grafts, 

barriers or biomaterials over the root were 

suggested.17 

It has been stated, that periodontal plastic 

procedures (PPP) may predictably determine CRC in 

multiple Miller  class I and II  recessions.18 There are 

some contradictory datas according to the use of 

acellular dermal matrix (ADM).19,20 Enamel protein 

derivatives (EMD),21 diode laser in combination with 

CAF, MCAF, MCAT techniques.22 The estimated 

differences mostly did not result to be either 

statistically or clinically significant and should be 

carefully considered.  

According to the treatment of multiple Miller  

class III  recessions, there is lack of evidence by 

clinical trials in the literature.23,24 All  the way, it 

should be considered, that dealing with multiple 

recessions can be associated with different 

limitations in the same surgical area, such as 

interproximal bone loss, larger avascular surface, 

position of the teeth, high muscle and frenulum 

attachments, etc. 

There is a quite big difference in the literature 

according to the data of CRC percentage.25 Thombre 

et al., 2013, show improvement of CRC from 24 to 

64% while adding ADM to CAF for the treatment of 

multiple Miller  class I and II  recession defects. This 

combination was only minimally inferior to the one 

using CTG.26 The maximal preserving of flap 

vascularisation by tunnell modified CAF has also 

shown its efficacy.27,28 Aroca et al. 2009, 2010, 

revealed that addition of PRF or EMD did not 

improve the results.29,30 

It has to be stated, that studies with conflict of 

interest showed better results, as CRC, than those 

without conflict of interest.31 

According to the lack of assurance that a Miller  

class III  recession will  be fully  covered, and keeping 

in mind possible legal interrelations between the 

patient and the personnel in the case of 

<<insufficient>> treatment, a question can be raised: 

do we have to try to treat a Miller  class III  recession? 

The answer to the above-mentioned question can be 

the data of the following article,32 which state that 

78,1 % of 1.647 GR defects with baseline and 

follow-up information show recession depth increase. 

The authors came to conclusion that the untreated 

recessions have tendency for progression during 

long-term follow-up. 

Another problem is the presence of black triangles 

because of interproximal bone loss. Of course, 

patientsô expectation is not only recession coverage, 

but also papillary reconstruction. It is well known, 

that the few techniques for papilla reconstruction are 

somewhat difficult  to perform by young specialists 

and very technique sensitive. 

An efficient Miller  class III  recession coverage 

technique could be created in the future with 
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predictable papillary reconstruction outcome. 

A surgical technique is described below on a case 

report using a special design connective tissue graft 

and a coronally advanced flap. 

 

 

Case Report 

Patient SY, 50 years old, female, admitted with 

complains of esthetics, especially in the maxillary 

front teeth and right premolars, also pus coming from 

pockets at the same sites (Figure1a). 

 

 
 

Figure 1. Panoramic x-rays. A ï after initial  

periodontal therapy 

 

 

The patient did not have medical problems, was 

smoking up to 10 cigarettes per day. The patient was 

informed about possible general and oral health 

problems because of smoking. Treatment plan was 

discussed and confirmed.  

Standard initial periodontal therapy was done. 

Oral hygiene instructions, local antiseptics as 0,12% 

chlorhexidine oral rinses, full  mouth scaling and root 

planning was done.  

After 2 months pocket measurement revealed 

deep pockets at teeth NN 12, 13, 6-7 mms in depth, 

at 11-23 mean depth was 4-4.5 mms (pict. 2a). 

Reconstructive surgical procedure using xenograft, 

without membrane, was done for the teeth NN 13-23. 

At the same time bone augmentation was performed 

at the site of tooth N14. The patient quitted smoking 

for a few months, a week before surgery. 

After 2 months pocket measurement revealed, that 

the pockets over teeth NN 13-23 were not more then 

3mms, except dl and db of tooth N13 ï 4 mms. An 

implant was placed at the site of tooth N14 (Figure 

1b). 

 

 
 

Figure 1. B ï after surgical periodontal therapy and 

implant placement at the site of tooth N 14 

 

 

The patient still was not satisfied with the esthetic 

outcome due to recessions on teeth NN 13,12 and 

black interproximal triangles between teeth NN 13, 

12 and 11 (Figure 2b). Surgery was planned for 

recession closure over teeth NN 13,12, also papilla 

augmentation between teeth NN 13, 12 and 12, 11. 

There was also visualization of pigmented roots of 

teeth NN 13 and 12, so soft tissue augmentation 

intended to thicken the gingiva in order to mask the 

visualization of pigmented roots. 

The surgery was performed under block 

anesthesia. A split thickness envelope flap was 

elevated from vestibular side of teeth NN 13-21 with 

distal oblique releasing incision at the site of tooth N 

14 (Figure 2c). 

The incision began in the center of the interdental 

papilla. It was done with the help of interdental 

blade, then a split thickness flap was released 2-

3mms apically from the mucogingival line. Care was 

taken to verify the mobility of the flap in coronal 

direction. 

A modified, scalloped full  thickness free gingival 

graft (MFGG) was taken palatally from the teeth NN 

23-25, 2.5-3 mms far from the gingival margin. The 

coronal contour of the graft was following the 

gingival margin of the neighboring teeth. The flap 

was 1,5-2 mms in thickness, and 3-8 mms in width 

(Figure 2d). The difference in width was due to 

scalloped contour. Attempt was made not to overthin 

the peaks of the graft both in thickness and width.
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Figure 2. A - Black triangles are seen after initial  periodontal therapy; B ï black triangles are seen after 

surgical periodontal therapy; C ï a split thickness flap with distal oblique incision is released; D ï the modified, 

scalloped form of the free gingival graft (MFGG). 

 

 

The free gingival graft (Figure 3a) was 

deepithelialised trying again not to overthin the 

peaks. The deepithelialised modified free gingival 

graft (DMFGG) was sutured so, that the edges of the 

flap (the peaks) were sutured with the palatal halfs of 

the interdental papillae with polyglactin 6-0 (fig.3b). 

The apical edge of the graft was fixed with a few 

simple sutures, again polyglactin 6-0 (pict. 3c). The 

overlying flap was sutured first distally, where the 

releasing incision was, and then interproximally with 

the help of sling sutures, taking also the underlying 

DFGG with polypropylene 6,0 (Figure 3d). 

 

 
Figure 3. A ï The modified, scalloped free gingival graft (MFGG), prior to deepithelialisation; B ï suturing in 

coronal direction; C ï immobilization of the DMFGG in apical direction; D ï suturing of the overlying flap 
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The level of the flap edge at the time of suturing 

was 2,5-3 mms coronal from its preoperative level. 

Postoperative medications were prescribed as 

follows: Amoxicillin, 500 mgs, twice a day, for 6 

days, Clavulanic acid, 125mgs, twice a day, for 6 

days, NSAID, first days ï 2-3 times in a day, after in 

the case of pain. Chlorhexidine 0.12% mouth rinses 

were prescribed for 4 weeks. The postoperative 

period was without complications. The sutures were 

removed at the 10 - 13th day. 

 

 
 

Figure 4. A ï The situation two weeks after plastic surgery; B ï the gingival recontouring with temporary 

crowns and bridges; C, D ï the final crowns and bridges. Note the papillary volume between teeth NN 14-11 

 

 

Results  

One month postoperatively there was a 

pronounced coronal shift in the level and thickening 

of the soft tissues. The interdental embrasures were 

partially closed, the volume of the papillas 

significantly increased (fig.4a). A temporary bridge 

was then created for final gingival contouring, 2 

months after surgery. After 6 more weeks, the 

esthetic result was satisfactory both for us and for the 

patient (fig.4b). The pocket depths were no more 

than 3 mms. The gingiva was enough thick and the 

pigmented roots were not visible through it. The final 

crowns and bridges were then created by the 

prosthodontist (Figure 4 c, d). 

 

 

Discussion 

This clinical case helps to reevaluate the 

opportunities of the periodontal plastic surgery, 

especially in the cases, where significant horizontal 

bone loss is present. The most significant goal is the 

augmentation of the papillary volume and the closure 

of recessions class III  by Millers classification. 

One of the advantages of the above-described 

surgical technique is the less chance for necrosis of 

especially the interdental part of the graft, because it 

can be vascularized both from periosteum and 

superficially from the overlying flap. 

Of course, there is a need of enough interdental 

space to have enough wide underlying vascularizing 

bed, also the tissues have to be enough thick to split 

them without overthinning the overlying flap. 

The next advantage is that beside the mandibular 

teeth and upper central incisors, it is enough easy to 

measure and take the flap from the palatal aspect of 

the same teeth, because it is enough to make a 

scalloped incision, 3 mms far from the gingival 

margin, trying not to overthin the peaks of the graft. 

The third advantage is that because of the 

scalloped type of the free gingival graft the donor site 

is not too wide and heals rapidly. 

The disadvantages are, that this type of surgery 
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can be mostly done for the upper jaw, where a split 

thickness flap, thus better vascularization is possible. 

Then, the width of the interdental spaces, thus, again, 

better vascularization is more on the upper jaw. 

Another disadvantage is the probability of necrosis 

mostly of the edges of the overlying flap, especially 

if  they are overthinned or compressed with sutures. If  

such necrosis happens, the volume of the papilla will  

not grow enough, so the surgery can result just in 

thickening of the vestibular gingiva and recession 

closure, which is also a good result. 

Other complications can be the same as for 

periodontal flap surgeries, split thickness flaps, free 

gingival grafts, deepithelialized free gingival grafts, 

palatal donor sites, etc. 

 

 

Conclusion 

A coronally positioned flap with the help of a 

modified, scalloped deepithelialized free gingival 

graft (MDFGG) can be used for recession closure 

and papillary reconstruction in the case of main 

horizontal bone loss. This can be performed for 

Millerôs class III  recession closure or class IV partial 

closure, and thickening of vestibular tissues to mask 

the transparency of the pigmented roots in the case of 

thin gingival biotype. But patient and segment 

selection have to be done carefully due to 

vascularisation problems, which could arise in 

patients with narrow interdental spaces, thin biotype, 

and also smokers. 

 If  the biotype is thin, a full  thickness flap can be 

raised, but there is lack of evidence, that this type of 

surgery will  have enough positive result especially at 

the lower anterior segment.    
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ʇʈʀʄɽʅɽʅʀɽ ʄʆɼʀʌʀʎʀʈʆɺɸʅʅʆɻʆ ɼɽʕʇʀʊɽʃʀɿʀʈʆɺɸʅʅʆɻʆ ʉɺʆɹʆɼʅʆɻʆ 

ɼɽʉʅɽɺʆɻʆ ʊʈɸʅʉʇʃɸʅʊɸʊɸ ɺ ʃɽʏɽʅʀʀ ʈɽʎɽʉʉʀʁ ɼɽʉʅʓ, ʉʆʇʈʆɺʆɾɼɸʖʑʀʍʉʗ 

ʇʆʊɽʈɽʁ ʄɽɾɿʋɹʅʆʁ ʂʆʉʊʅʆʁ (ʆʇʀʉɸʅʀɽ ʂʃʀʅʀʏɽʉʂʆɻʆ ʉʃʋʏɸʗ) 

 

ɺʘʨʜʘʥ ɹʘʢʘʢʷʥ, ʢ.ʤ.ʥ.1 

 
1. ʃʝʢʪʦʨ, ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ , ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ 

 



Journal Bulletin  of Stomatology and Maxillofacial Surgery, Vol. 20 ˉ 1 
 

Bakalyan LV. The Use Of A Modified Deepithelialised Free Gingival Graft In The Treatment Of Gingival Recessions 

Associated With Interproximal Bone Loss. Case Report. Bulletin of Stomatology and Maxillofacial Surgery. 

2024;20(1):49-57. doi: 10.58240/1829006X-2024.1-49 

57 

ɸʙʩʪʨʘʢʪ 

ʏʘʩʪʦʪʘ ʨʝʮʝʩʩʠʡ ʜʝʩʥʳ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ, ʫʚʝʣʠʯʠʚʘʷʩʴ ʩ ʚʦʟʨʘʩʪʦʤ. ʈʝʮʝʩʩʠʠ ʜʝʩʥʳ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ 

ʚ ʧʦʧʫʣʷʮʠʷʭ ʢʘʢ ʩ ʚʳʩʦʢʠʤ, ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʛʠʛʠʝʥʳ.  

ʈʝʮʝʩʩʠʠ ʜʝʩʥʳ ʣʝʯʘʪʩʷ ʭʠʨʫʨʛʠʯʝʩʢʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʢʘʢ ʫʣʫʯʰʝʥʠʝ ʵʩʪʝʪʠʢʠ, ʪʘʢ ʠ ʩʥʠʞʝʥʠʝ 

ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʢʘʯʝʩʪʚʝ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ ʚʩʝ ʯʘʱʝ ʧʨʠʤʝʥʷʝʪʩʷ 

ʢʦʨʦʥʘʣʴʥʦ ʧʝʨʝʤʝʱʝʥʥʳʡ ʣʦʩʢʫʪ, ʩʤʝʱʘʷ ʩʚʦʙʦʜʥʳʡ ʜʝʩʥʝʚʦʡ ʪʨʘʥʩʧʣʘʥʪʘʪ ʠ ʣʘʪʝʨʘʣʴʥʦ ʧʝʨʝʤʝʱʝʥʥʳʡ 

ʣʦʩʢʫʪ. ʂʦʨʦʥʘʣʴʥʦ ʧʝʨʝʤʝʱʝʥʥʳʡ ʣʦʩʢʫʪ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʤ 

ʪʨʘʥʩʧʣʘʥʪʘʪʦʤ ʠʣʠ ʜʝʵʧʠʪʝʣʠʟʠʨʦʚʘʥʥʳʤ ʩʚʦʙʦʜʥʳʤ ʜʝʩʥʝʚʳʤ ʪʨʘʥʩʧʣʘʥʪʘʪʦʤ. ɼʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʣʘʩʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʦʥʪʘʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʤʦʛʫʪ ʧʨʝʜʩʢʘʟʫʝʤʦ ʧʨʠʚʝʩʪʠ ʢ ʧʦʣʥʦʤʫ ʟʘʢʨʳʪʠʶ 

ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʨʝʮʝʩʩʠʡ I ʠ II ʢʣʘʩʩʦʚ ʧʦ ʄʠʣʣʝʨʫ. ʆʜʥʘʢʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʥʝʪ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʯʝʥʠʷ ʦʩʦʙʝʥʥʦ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʨʝʮʝʩʩʠʡ III ʢʣʘʩʩʘ ʧʦ 

ʄʠʣʣʝʨʫ. ʉʣʦʞʥʦʩʪʴ ʣʝʯʝʥʠʷ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʨʝʮʝʩʩʠʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʩʝʛʤʝʥʪʝ 

ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʢʘʢ ʧʦʪʝʨʷ ʠʥʪʝʨʧʨʦʢʩʠʤʘʣʴʥʦʡ ʢʦʩʪʠ, ʙʦʣʝʝ ʰʠʨʦʢʘʷ ʘʚʘʩʢʫʣʷʨʥʘʷ ʟʦʥʘ, 

ʩʤʝʱʝʥʥʘʷ ʧʦʟʠʮʠʷ ʟʫʙʦʚ, ʚʳʩʦʢʦʝ ʧʨʠʢʨʝʧʣʝʥʠʝ ʫʟʜʝʯʝʢ ʠ ʤʳʰʮ ʠ ʪ.ʜ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʘʷ ʨʘʟʥʠʮʘ ʜʘʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦ ʧʦʣʥʦʤʫ ʟʘʢʨʳʪʠʶ ʢʦʨʥʷ.  

ɼʨʫʛʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʯʝʨʥʳʭ ʤʝʞʟʫʙʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʧʨʠ ʧʦʪʝʨʝ ʠʥʪʝʨʧʨʦʢʩʠʤʘʣʴʥʦʡ 

ʢʦʩʪʠ. ʂʦʥʝʯʥʦ, ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʘʮʠʝʥʪʳ ʞʝʣʘʶʪ ʥʝ ʪʦʣʴʢʦ ʟʘʢʨʳʪʴ ʨʝʮʝʩʩʠʶ ʢʦʨʥʷ, ʥʦ ʠ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʚʳʩʦʪʫ ʩʦʩʦʯʢʘ. ʆʜʥʘʢʦ, ʧʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ, ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʨʝʟʫʣʴʪʘʪ ʦʧʝʨʘʮʠʠ.  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʝʟʝʥʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʨʦʥʘʣʴʥʦ ʧʝʨʝʤʝʱʝʥʥʦʛʦ 

ʣʦʩʢʫʪʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʝʵʧʠʪʝʣʠʟʠʨʦʚʘʥʥʳʤ ʩʚʦʙʦʜʥʳʤ ʜʝʩʥʝʚʳʤ ʪʨʘʥʩʧʣʘʥʪʘʪʦʤ ʦʩʦʙʦʡ ʬʦʨʤʳ.  

ʇʨʠʤʝʥʝʥʠʝ ʢʦʨʦʥʘʣʴʥʦ ʧʝʨʝʤʝʱʝʥʥʦʛʦ ʣʦʩʢʫʪʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʛʠʨʣʷʥʜʦʦʙʨʘʟʥʳʤ ʜʝʵʧʠʪʝʣʠʟʠʨʦʚʘʥʥʳʤ 

ʩʚʦʙʦʜʥʳʤ ʜʝʩʥʝʚʳʤ ʪʨʘʥʩʧʣʘʥʪʘʪʦʤ ʧʦʤʦʛʣʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʰʠʪʴ ʜʚʝ ʧʨʦʙʣʝʤʳ: ʟʘʢʨʳʪʠʝ ʨʝʮʝʩʩʠʡ III 

ʢʣʘʩʩʘ ʧʦ ʄʠʣʣʝʨʫ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʩʦʩʦʯʢʘ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʝʜʝʥʠʝ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ 

ʨʝʮʝʩʩʠʡ III ʠ IV ʢʣʘʩʩʦʚ ʧʦ ʄʠʣʣʝʨʫ, ʘ ʪʘʢʞʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʦʩʦʯʢʦʚ. 
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Abstract 

Objectives: Tooth extraction and replacement with dental implant represents a common treatment choice, when teeth 

are hopeless. We presented a clinical case, the treatment of which was carried out by the method of orthodontic 

extrusion technique. This technique can increase alveolar bone level and also soft tissue level. The increased amount of 

alveolar bone can improve primary implant stability and be compared with bone regeneration techniques. 

The purpose of presenting this clinical case is to emphasize the efficiency of orthodontic extrusion.  

Methods and materials: A 45-year-old female patient referred by the general dentist regarding cosmetic defect and 

tooth mobility in the area of the anterior upper teeth. During the examination, her upper right central incisor was found 

to be mobile, with diastema and slight congestion in the anterior teeth Photographs, CT and X-ray studies of the patient 

were used. The patient was bonded with .018 slot Roth prescription ceramic brackets (Dentaurum, Germany). After 

achieving the optimal results of orthodontic treatment and the necessary extrusion of the upper right central incisor, the 

tooth was removed and replaced with a dental implant. After six months, the patient had a crown with a screw fixation 

of zirconium dioxide with ceramic application 

Results: As a result of orthodontic extrusion, clinically significant increase in alveolar bone and gingival tissue was 

reported. This resulted significant qualitative and quantitative improvements in the implant site. As the clinical case was 

in aesthetic zone, we could also rehabilitate beautiful smile of patient and increase her self-esteem. 

Conclusions: Summing up the above and the results of the treatment of this patient, we can definitely say that 

orthodontic extrusion technique is effective for implant site development.  

As we have described, this can effectively move the facial gingival margin and allow for esthetic restoration of implant 

placed in the extruded tooth position without any bone graft. 
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Introduction  

Currently, replacement of missing teeth with 

implants has become a routine practice in dentistry. 

Nevertheless, we frequently encounter cases where 

there is a reduction in both vertical and horizontal 

volumes of alveolar tissues. This often necessitates 

implant site preparation either before, during, or after 

implantation to ensure feasibility and achieve optimal 

aesthetics, function, and long-term predictability of 

results. 

Today, various techniques are used to prepare the 

alveolar bone and soft tissue for dental implantation. 

These techniques include: the use of autogenous 

bone graft, the use of allogenic graft block, alveolar 

distal osteogenesis, GBR method (guided bone 

regeneration) etc. While these techniques are applied 

in various clinical situations, they do come with 

certain disadvantages. For example, obtaining an 

autogenous bone graft from the intraoral region can 

be traumatic for the patient, particularly when 

sourced from the symphysis, ramus of the mandible, 

or retromolar trigone.1 The main disadvantages of 

alveolar distraction osteogenesis are the undesirable 

lingual deviation of the divergence vector and 

incomplete bone regeneration.2 

The GBR method is the most common method of 

increasing the alveolar ridge level and it is used to 

eliminate a variety of bone defects on both the upper 

and lower jaw. This method uses allogeneic or 

xenogenic bone materials, as well as collagen, 

titanium or non-resorbable membranes from 

extended PTFE (p-PTFE) with titanium mesh. 

Although this method is very popular among 

surgeons, it also has a number of disandvantages. 

The main ones are: traumatic removal of titanium 

mesh, wound infection if  the patient does not observe 

proper oral hygiene, as well as financial aspects, as 

the materials used have a high cost.3 

Taking into account the above-mentioned, the 

method of orthodontic extrusion is increasingly 

relevant. The method is the only procedure for non-

surgical elimination of tissue deficiency before dental 

implantation. It is non-invasive, based on the ability 

of the periodontal tissue to respond additively to the 

toothôs extrusion movement. Its use is indicated 

when there is evidence of tooth removal and it is at 

least 15% immersed in the alveolar bone. 

Orthodontic tooth extrusion promotes the growth of 

the adjoining bone tissue of the alveolar ridge and 

also the soft tissues.4 

 Further, the extraction of the extruded tooth and 

the simultaneous installation of the dental implant are 

performed. 

This article presents a clinical case involving the 

orthodontic extrusion method, showcasing the 

subsequent growth of the adjoining bone tissue of the 

alveolar ridge and soft tissues, followed by the 

installation of a dental implant. 

 

 

Materials  and Methods 

A 45-year-old female patient refered by the 

general dentist regarding cosmetic defect and tooth 

mobility in the area of the anterior upper teeth. 

Photographs, CBCT (Planmeca ProMax 3D Mid unit, 

Finland) and X-ray studies (sighting radiography, 

Planmeca ProX, Finland) of the patient were used.  

 During the examination, her upper right central 

incisor was found to be mobile, with diastema and 

slight congestion in the anterior teeth (Figures 1, 2, 

3). The patient was systematically healthy and 

reported on recent oral hygiene, as confirmed by the 

plaque index, which showed good oral hygiene. A 

deep periodontal pocket and III -degree mobility, 

according to Miller ,5 was detected with a UNC 15 

probe in the right central incisor. X-ray examination 

revealed bone defects extending to the apical third of 

the tooth root (Figures 4, 9a). The tooth was 

endodontically cured. 

 

  
Figure 1. Patient smile (frontal view) Figure 2. Teeth frontal view 
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Figure 3. Occlusial view of the upper teeth 

 

Figure 4. Patientôs orthopantomography before 

treatment 

 

 

After completing the diagnostic stage, the 

decision was made to remove upper right central 

incisor and proceed with subsequent dental 

implantation and prosthetics. The patient was 

presented with several methods to enhance the 

volume of lost tissues in the area of the future dental 

implantation. Taking into account the fact that the 

patientôs teeth were crowded in the area of the 

maxillary incisors, it was proposed to carry out 

preliminary orthodontic treatment with simultaneous 

extrusion of the upper right central incisor to increase 

bone volume in this area. 

 

  

Figure 5. 3D animation after upper right central incisor 

extrusion 

Figure 6. CBCT scan in the area of the upper right 

central incisor after extrusion 

 

 

Orthodontic treatment 

The patient was bonded with .018 slot Roth 

prescription ceramic brackets (Dentaurum, 

Germany). After the tooth alignment stage, extrusion 

bends on .016 x .022 SS archwire were carried out. 

Parallel to the curves and elongation of the upper 

right central incisor, the cutting edge was trimmed to 

prevent occlusion interference (Figure 5). According 

to therapeutic indications, the upper right lateral 

incisor underwent endodontic treatment (Figures 6, 

9b).  

 

Surgical treatment 

After achieving the optimal results of orthodontic 

treatment and the necessary extrusion of the upper 

right central incisor, the tooth was removed and 

replaced with a dental implant (JD, Italy). In the 

process of dental implant installation the initial 

stability of 40N was achieved and the decision was 

made to instantly install the sulcus former. 

There was a surplus of newly formed bone tissue 

in the implant area, as well as in the area of upper 

right lateral incisor (Figures 7.8), and during the 

installation it was necessary to make a small bone 

modelling. The implant was placed with the objective 

of aligning it with the zenith of the adjacent teeth, 

ensuring optimal aesthetic results (Figure 9c). A 

temporary plastic crown was then fitted onto the 

orthodontic arch in the space left by the extracted 

tooth (Figure 10a, b). 

 



Journal Bulletin  of Stomatology and Maxillofacial Surgery, Vol. 20 ˉ 1 
 

Dashtoyan KT, Chergeshtyan H, Grigoryan D, Ostrovski II, Dashtoyan TM, Ter-Poghosyan HY. Orthodontic 

Extrusion Technique As A Method For Alveolar Bone Volume Increase Before Dental Implantation. Clinical Case. 

Bulletin of Stomatology and Maxillofacial Surgery. 2024;20(1):58-65. doi: 10.58240/1829006X-2024.1-58 

61 

  
Figure 7. Upper tooth row at N 1.1 

root removal stage. Occlusial view 

Figure 8. Upper tooth row at N 1.1 root 

removal stage. Frontal view 
 

   

Figure 9a. Before 

extrusion 

Figure 9b. After 

extrusion 

Figure 9c. After implant 

installation 
 

Figure 9. X-ray in N1.1 tooth area 
 

  
Figure 10a. Occlusial view Figure 10b. Frontal view 

 

Figure 10. Installation of a temporary crown on the orthodontic arch  

(post-implantation view) 

 

Prosthetic treatment- After six months, the patient 

underwent an X-ray evaluation of osteointegration 

and a dynamic functional load on the implant. The 

brackets from the other teeth were removed. The 

patient had a crown with a screw fixation of 

zirconium dioxide with ceramic application (Figures 

11a, 11b, 12). 

A fixed retainer was bonded, recommendations 

were made for rehabilitation in the area of missing 

upper right first and second molars. 

Annual professional examinations conducted over 

a span of three years, focusing on the condition of 

both soft and hard tissues in the area of dental 

implantation, confirmed the stability of the achieved 

results. 

 

   

Figure 11a. Occlusial View Figure 11b. Side view Figure 12. Patientôs smile after 

final restoration (frontal view) Figure 11. Installation of the final restoration 



Journal Bulletin  of Stomatology and Maxillofacial Surgery, Vol. 20 ˉ 1 
 

Dashtoyan KT, Chergeshtyan H, Grigoryan D, Ostrovski II, Dashtoyan TM, Ter-Poghosyan HY. Orthodontic 

Extrusion Technique As A Method For Alveolar Bone Volume Increase Before Dental Implantation. Clinical Case. 

Bulletin of Stomatology and Maxillofacial Surgery. 2024;20(1):58-65. doi: 10.58240/1829006X-2024.1-58 

62 

Discussion 

At the present stage of the development of 

dentistry, the hard and soft tissue scarcity of the 

alveolar ridge is solved mainly using a number of 

surgical techniques. Their disadvantages include 

traumatic manipulation, risk of graft infection, high 

cost of materials, long waiting time (from 6-9 months 

to the possibility of dental implantation).1-7 

Compared to surgical techniques, orthodontic 

extrusion has a number of advantages. The method is 

minimally invasive, absolutely painless for the 

patient and in practice used by the dentist with the 

least labor.4-13 The extrusion concept, taking into 

account its results, presents the optimal method of 

minimally invasive prosthesis on implants, 

guaranteeing high quality of aesthetic and functional 

characteristics of constructions and their durability. 

Considering the fact that there is little information 

in the literature about the sequential step-by-step 

procedure of orthodontic extrusion and subsequent 

prosthetics, we have decided to present this method 

in our article as a method of pre-implantation 

preparation of hard and soft tissues. 

 

 

 

 

Conclusions 

The clinical case presented demonstrated a 

satisfactory level of clinical and functional outcomes 

in the complex rehabilitation of frontal teeth using 

orthodontic extrusion. These results have motivated 

us to delve into a more detailed study of this method, 

aiming for its wider dissemination and application. 
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ʆʈʊʆɼʆʅʊʀʏɽʉʂɸʗ ʕʂʉʊʈʋɿʀʗ ɿʋɹʆɺ ʂɸʂ ʄɽʊʆɼʀʂɸ ʋɺɽʃʀʏɽʅʀʗ ʆɹʒɽʄɸ 

ɸʃʔɺɽʆʃʗʈʅʓʍ ʊʂɸʅɽʁ ʇɽʈɽɼ ɼɽʅʊɸʃʔʅʆʁ ʀʄʇʃɸʅʊɸʎʀɽʁ. ʂʃʀʅʀʏɽʉʂʀʁ 

ʉʃʋʏɸʁ 

 

ʂʨʠʩʪʠʥʘ ɼʘʰʪʦʷʥ,1 ɸʡʢ ʏʝʨʛʝʰʪʷʥ,2 ɼʘʚʠʜ ɻʨʠʛʦʨʷʥ,3 ʀʛʦʨʴ ʆʩʪʨʦʚʩʢʠ,4 ʊʦʨʛʦʤ ɼʘʰʪʦʷʥ,5  

ɻʨʘʥʪ ʖ. ʊʝʨ ï ʇʦʛʦʩʷʥ6 

 
1. ʇʨʠʛʣʘʰʝʥʥʳʡ ʣʝʢʪʦʨ ɽʨʝʚʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʉʪʦʤʘʪʦʣʦʛ ʦʙʱʝʡ 

ʧʨʘʢʪʠʢʠ, ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ  
2. ʆʨʪʦʜʦʥʪ, ʭʠʨʫʨʛ-ʩʪʦʤʘʪʦʣʦʛ, ɸʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʜʝʪʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠ ʦʨʪʦʜʦʥʪʠʠ ɽʨʝʚʘʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ 
3. ʆʨʪʦʜʦʥʪ, ɸʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʜʝʪʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠ ʦʨʪʦʜʦʥʪʠʠ ɽʨʝʚʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ 
4. ʉʪʦʤʘʪʦʣʦʛ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ, ʦʩʥʦʚʘʪʝʣʴ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʢʣʠʥʠʢʠ ɼʦʢʪʦʨ ʆʩʪʨʦʚʩʢʠʡ, ʊʝʣʴ-ɸʚʠʚ, 

ʀʟʨʘʠʣʴ 
5. ʂʄʅ, ʉʪʦʤʘʪʦʣʦʛ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ,ʇʨʠʛʣʘʰʝʥʥʳʡ ʣʝʢʪʦʨ ɽʨʝʚʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ 
6. ʇʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʜʝʪʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠ ʦʨʪʦʜʦʥʪʠʠ ɽʨʝʚʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛʣʘʚʥʳʡ ʜʝʪʩʢʠʡ ʩʪʦʤʘʪʦʣʦʛ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈɸ, 

ʧʨʝʟʠʜʝʥʪ ɸʨʤʷʥʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʦʨʪʦʜʦʥʪʦʚ, ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ  

 

ɸʙʩʪʨʘʢʪ 

ʎʝʣʠ: ʋʜʘʣʝʥʠʝ ʟʫʙʦʚ ʠ ʠʭ ʟʘʤʝʥʘ ʠʤʧʣʘʥʪʘʪʦʤ ï ʵʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʙrʦʨ ʣʝʯʝʥʠʷ, ʢʦʛʜʘ ʟʫʙʳ 

ʙʝʟʥʘʜʝʞʥʳ. ʄ  r ʧʨʝʜʩʪʘʚʠʣʠ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ, ʣʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ 

ʦʨʪʦʜʦʥʪʠʯʝʩʢʦʡ ʵʢʩʪʨʫʟʠʠ. ʕʪʦʪ ʤʝʪʦʜ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʫʨʦʚʝʥʴ ʘʣʴʚʝʦʣʷʨʥʦʡ ʢʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʨʦʚʝʥʴ 

ʤʷʛʢʠʭ ʪʢʘʥʝʡ. ʋʚʝʣʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʣʴʚʝʦʣʷʨʥʦʡ ʢʦʩʪʠ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʧʝʨʚʠʯʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʠʤʧʣʘʥʪʘʪʘ ʠ ʙʳʪʴ ʩʨʘʚʥʝʥʥʳʤ ʩ ʨʝʛʝʥʝʨʘʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʥʘʨʘʱʠʚʘʥʠʷ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʛʨʝʙʥʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ɹʦʣʴʥʘʷ, 45 ʣʝʪ, ʦʙʨʘʪʠʣʘʩʴ ʢ ʩʪʦʤʘʪʦʣʦʛʫ ʧʦ ʧʦʚʦʜʫ ʢʦʩʤʝʪʠʯʝʩʢʦʛʦ ʜʝʬʝʢʪʘ ʠ 
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ʧʦʜʚʠʞʥʦʩʪʠ ʟʫʙʦʚ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʜʥʠʭ ʚʝʨʭʥʠʭ ʟʫʙʦʚ. ʇʨʠ ʦʩʤʦʪʨʝ ʫ ʥʝʝ ʚʳʷʚʣʝʥ ʧʦʜʚʠʞʥʳʡ ʚʝʨʭʥʠʡ 

ʧʨʘʚʳʡ ʮʝʥʪʨʘʣʴʥʳʡ ʨʝʟʝʮ, ʜʠʘʩʪʝʤʘ ʠ ʥʝʙʦʣʴʰʘʷ ʛʠʧʝʨʝʤʠʷ ʧʝʨʝʜʥʠʭ ʟʫʙʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʬʦʪʦʛʨʘʬʠʠ, 

ʂʊ ʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʢʠ. ʇʘʮʠʝʥʪʢʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʢʝʨʘʤʠʯʝʩʢʠʝ ʙʨʝʢʝʪʳ 

Roth ʩ ʧʘʟʦʤ 0,018 (Dentaurum, ɻʝʨʤʘʥʠʷ). ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʨʪʦʜʦʥʪʠʯʝʩʢʦʛʦ 

ʣʝʯʝʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʵʢʩʪʨʫʟʠʠ ʧʨʘʚʦʛʦ ʚʝʨʭʥʝʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʝʟʮʘ ʟʫʙ ʙʳʣ ʫʜʘʣʝʥ ʠ ʟʘʤʝʥʝʥ 

ʜʝʥʪʘʣʴʥʳʤ ʠʤʧʣʘʥʪʘʪʦʤ. ʏʝʨʝʟ ʧʦʣʛʦʜʘ ʧʘʮʠʝʥʪʢʝ ʫʩʪʘʥʦʚʠʣʠ ʢʦʨʦʥʢʫ ʩ ʚʠʥʪʦʚʦʡ ʬʠʢʩʘʮʠʝʡ ʠʟ 

ʜʠʦʢʩʠʜʘ ʮʠʨʢʦʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ: ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʨʪʦʜʦʥʪʠʯʝʩʢʦʡ ʵʢʩʪʨʫʟʠʠ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ ʨʦʩʪ 

ʘʣʴʚʝʦʣʷʨʥʦʡ ʢʦʩʪʠ ʠ ʜʝʩʥʝʚʦʡ ʪʢʘʥʠ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ 

ʫʣʫʯʰʝʥʠʶ ʪʢʘʥʝʡ ʦʢʦʣʦ ʠʤʧʣʘʥʪʘʪʘ. ʇʦʩʢʦʣʴʢʫ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ ʙʳʣ ʚ ʵʩʪʝʪʠʯʝʩʢʦʡ ʟʦʥʝ, ʤ  rʩʤʦʛʣʠ  

ʪʘʢʞʝ ʨʝʘʙʠʣʠʪʠʨʦʚʘʪʴ ʢʨʘʩʠʚʫʶ ʫʣʳʙʢʫ ʧʘʮʠʝʥʪʘ ʠ ʧʦʚʳʩʠʪʴ ʝʝ ʩʘʤʦʦʮʝʥʢʫ.  

ɺʳʚʦʜʳ: ʉʫʤʤʠʨʫʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʵʪʦʛʦ ʧʘʮʠʝʥʪʘ, ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʪʝʭʥʠʢʘ ʦʨʪʦʜʦʥʪʠʯʝʩʢʦʡ ʵʢʩʪʨʫʟʠʠ ʵʬʬʝʢʪʠʚʥʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʪʢʘʥʝʡ ʜʦ ʠʤʧʣʘʥʪʘʮʠʠ. ʂʘʢ ʤ  r

ʦʧʠʩʳʚʘʣʠ, ʵʪʠʤ ʤʝʪʦʜʦʤ ʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦ ʧʝʨʝʤʝʱʘʪʴ ʚʝʩʪʠʙʫʣʷʨʥʳʡ ʜʝʩʥʝʚʦʡ ʢʨʘʡ ʠ ʵʩʪʝʪʠʯʝʩʢʠ 

ʨʝʩʪʘʚʨʠʨʦʚʘʪʴ ʠʤʧʣʘʥʪʘʪ, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʡ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ʥʘʨʘʱʠʚʘʥʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. 
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Introduction  

MRONJ is a serious complication, as a result of 

the use of certain drugs.1 Bisphosphonates and 

RANKL inhibitors are the most common drugs, the 

use of which may lead to MRONJ development.1 

These drugs are used for the treatment of 

malignancies as well as bone metastases but have 

also been used in the management of osteoporosis 

and Pagetôs disease.1 Antiangiogenic drugs and 

Krokodil drug are the next common substances 

associated with MRONJ development.1-3 

Abstract 

Background: The treatment of medication-related osteonecrosis of the jaws is challenging. Mandible segmental 

resection is the main treatment method for advanced stage 2 and stage 3 medication- related osteonecrosis of the 

mandible. This brings to the large continuity defects of the mandible, decreasing the life quality of the patients.  

Method: In this study, a modified technique of mandible defect reconstruction, after segmental resection, with only a 

reconstruction plate, is described. In this technique, the periosteal flap is used for double-layer closure of the intraoral 

wound. Double-layer isolation of the reconstruction plate from the oral cavity prevents intraoral wound dehiscence and 

plate exposure. Also, for the bone fragments fixation, prebended 2.3mm reconstructive plate on the 3D-printed 

individual model of the patientôs mandible was used. The use of a prebended plate reduces the operation time and 

increases the precision of fixation of mandible fragments in the correct position.  

Results: After intraoral sutures removal on 14 days, there was a dehiscence of a few intraoral sutures on mucoperiosteal 

flaps. There was partial exposure of the periosteal flap, which secured the underlying reconstructive plate. Exposed 

periosteal flap spontaneously epithelialized during 1 month. The postoperative follow-up period was nine months. 

During this period no complications were noted 

Conclusion: Within the limitations of the study, this method can be used as an effective and predictable method for the 

primary reconstruction of the mandible with only a reconstruction plate in medication-related osteonecrosis of the jaws 

patients. 
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According to the AAOMS position paper, 

MRONJ is diagnosed when the following 

characteristics are present:1 

1. Current or previous treatment with antiresorptive 

or antiangiogenic agents  

2. Exposed bone or bone that can be probed 

through an intraoral or extraoral fistula in the 

maxillofacial region that has persisted for more 

than eight weeks  

3. No history of radiation therapy to the jaws or 

obvious metastatic disease to the jaws. 

 

No consensus has yet been reached on the 

principles of the MRONJ treatment. There are two 

options for the MRONJ treatment: operative and 

conservative.1 According to AAOMS conservative 

treatment is considered for lower stages of MRONJ.1 

In advanced stage 2 and stage 3 cases, when there are 

no contraindications for surgery, operative treatment 

with segmental resection has a high success rate. 

Such operations bring large continuity defects of the 

mandible, which need primary reconstruction to 

increase life quality.  Different techniques are used 

for this purpose. Despite this, there is a high rate of 

complications.4-6 Usually, there is intraoral wound 

dehiscence and infection. So, there is a need for less 

traumatic and easily performed surgical techniques 

with a high rate of success for mandible 

reconstruction in MRONJ patients.4-6 

In this study the authors present a modified 

technique of mandible segmental defect 

reconstruction with prebended reconstructive plate 

after segmental resection in MRONJ patients. 

 

 

Method 

Case Report. A 57-year-old female patient was 

referred to the maxillofacial surgery department of 

ñYerevanò MC, Armenia, Yerevan, for an advanced 

stage 2 MRONJ of the right mandible. She used 

zoledronic acid for breast cancer for 18 months. The 

last use was 8 months before the initial examination. 

The patient complained of the exposure of 

jawbone in the oral cavity (Figure 1), pain, and 

purulent discharge on the affected side. 

 

  

Figure 1. The intraoral view of the osteonecrosis zone. 

There is exposure of the right mandible, partially 

covered by pus, with inflamed surrounding gingiva 

Figure 2. The sagittal view of the CBCT scan. Bone 

destruction without clear demarcation is found 

 

 

The trigger factor for the MRONJ development 

was tooth extraction 5 months ago. During that 

period, she was operated on three times (in other 

clinics): once under general anesthesia and twice 

under local anesthesia. All  three times disease 

recurrence occurred.  

During the examination, no changes were found 

extraorally. Intraorally there was exposure of the 

right mandible, partially covered by pus, with 

inflamed surrounding gingiva (Figure 1). The patient 

noted anesthesia on the inferior alveolar nerve during 

the last three months. 

On CBCT scans bone destruction without clear 

demarcation was found (Figure 2). The border of 

bone pathological changes was beneath the inferior 

alveolar neurovascular bundle.  

 

 

Surgery 

Before the surgery 2.3mm reconstructive plate 

was prebended on the 3D-printed individual model of 
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the patientôs mandible (Figure 3).  
 

 
 

Figure 3. The prebended 2.3mm reconstruction 

plate on 3D-printed mandible individual model. 

Black lines ï osteonecrosis zone; blue lines ï 

resection lines 

 

The use of 3D printed jaw model increases the 

precision of plate bending and decreases the duration 

of surgery. Surgery was performed under general 

anesthesia. The mandible was exposed through the 

extraoral incision (Figure 4). After the exposure of 

the necrotic mandible the prebended plate was placed 

on the mandible and several screw holes were 

performed. Mandible resection lines were 5-10mm 

beyond the borders of necrosis. To prevent further 

intraoral wound dehiscence, double-layer closure was 

used. As a second layer periosteal flap was utilized 

(Figure 5). After the necrotic bone resection (Figure 

7), the periosteal flap was elevated with its basis on 

upward. The periosteal flap was elevated at the 

buccal part of soft tissues, under the soft tissue 

defects of the oral cavity (Figure 5). Horizontal 

mattress sutures were used to close the oral mucosa, 

and a secondary running continuous suture was 

placed over the horizontal mattress sutures. Then, the 

periosteal flap was sutured beneath the intraoral 

wound. The bone fragments were fixed in their 

proper position with previously bended (on 

individual mandible model of the patient) 2.3mm 

reconstructive plate (Figure 6). The extraoral wound 

was sutured and drained.  

 

 

  
Figure 4. Exposed necrotic mandible Figure 5. Formed periosteal flap for double-layer 

closure (black arrow) 
 

  
Figure 6. Bone fragments are fixed with a 

reconstruction plate and the periosteal flap is fixed 

beneath the intraoral wound (black arrow) 

Figure 7. The resected part of the mandible 
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Postoperative period 

Aside from postoperative antiseptic wound care, 

conservative treatment was also performed. This 

included clindamycin, metronidazole, analgesics, and 

oral cavity rinses with antiseptics. 

 

 

Results 

After intraoral sutures removal on 14 days, there 

was a dehiscence of a few intraoral sutures on 

mucoperiosteal flaps. There was partial exposure of 

the periosteal flap, which secured the underlying 

reconstructive plate. Exposed periosteal flap 

spontaneously epithelialized during 1 month. The 

postoperative follow-up period was nine months. 

During this period no complications were noted 

(Figures 8, 9). 
 

 
 

Figure 8. Nine-month postoperative 

orthopantomogram 

 

 
 

Figure 9. Nine-month postoperative intraoral 

view. There are no signs of disease recurrence or 

plate exposure 

 

 

Discussion 

The treatment of MRONJ is challenging.4-10 

Mandible segmental resection is the main treatment 

method for advanced stage 2 and stage 3 MRONJ of 

the mandible.4-10 This brings to the large continuity 

defects of the mandible, decreasing the patientôs life 

quality. Microsurgical reconstructions of the 

mandible are the gold standard for the management 

of such defects.4,6,7,10 However several circumstances 

make impossible microsurgical reconstruction in 

MRONJ patients. To many of the patients, it is 

contraindicated due to the general condition of the 

patient. Also, there is a high risk of complications at 

the donor site in MRONJ patients. Microsurgical 

reconstructions are not available to all patients in 

every country due to their cost effectiveness and the 

absence of highly qualified maxillofacial and 

microsurgical teams. Also, there is a high rate of 

complications in MRONJ patients. 

Another method of mandible continuity defect 

reconstruction in MRONJ patients is the use of only 

a reconstruction plate. This method is easy to 

perform, takes less time than microsurgical 

reconstructions, and is available almost in any clinic. 

However, there is a high rate of complications when 

the surgery is performed in its traditional manner 

when the area of intraoral mucosal defect is closed 

only with local mucoperiosteal flaps.4,11 

 The most common complication is the 

dehiscence of intraoral sutures with exposure of the 

plate and further infection. The dehiscence of the 

intraoral sutures is a common complication in 

MRONJ patients which brings to the disease 

recurrence.4,11 There are a few factors which 

contribute to this. The most obvious are the initial 

gingival defect at the affected area and persisting 

infection. Also, bisphosphonates have a directly toxic 

effect on the oral epithelium,12 which leads to 

intraoral soft tissue healing failure. Moreover, the 

functioning of the mimic muscles of the face play a 

significant role in this process, especially with regard 

to the mandible, contributing to divergence of the 

sutures, even when the wound closure is tension free. 

In our case, the periosteal flap was used to reduce 

the possibility of intraoral wound failure. This 

technique is easy to perform and there is no need for 

special training. It does not prolong the operation 

time too much. The periosteal flap prevents plate 

exposure, even if  there is dehiscence of a few 

intraoral sutures on mucoperiosteal flaps. The 

exposed periosteal flap may epithelialize 

spontaneously during one month, as happened in our 

case. Also, this flap allows for achieving thicker 
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coverage over the plate, thus reducing the possibility 

of intraoral plate exposure during the late 

postoperative period. 

The use of a prebended plate on individual 

mandible model, printed on a 3D printer, reduces the 

operation time and increases the precision of fixation 

of mandible fragments in the correct position.  

 

 

Conclusion 

Within the limitations of the study, the use of the 

periosteal flap for double-layer closure can be used 

as an effective and predictable method for the 

primary reconstruction of the mandible with only a 

reconstruction plate in MRONJ patients.  
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ʇʈʀʄɽʅɽʅʀɽ ʇɽʈʀʆʉʊɸʃʔʅʆɻʆ ʃʆʉʂʋʊɸ ʇʈʀ ʇɽʈɺʀʏʅʆʁ ʈɽʂʆʅʉʊʈʋʂʎʀʀ 

ʅʀɾʅɽʁ ʏɽʃʖʉʊʀ ʇʆʉʃɽ ʉɽɻʄɽʅʊɸʈʅʆʁ ʈɽɿɽʂʎʀʀ ʇʆ ʇʆɺʆɼʋ 

ʄɽɼʀʂɸʄɽʅʊʆɿʅʆɻʆ ʆʉʊɽʆʅɽʂʈʆɿɸ: ʂʃʀʅʀʏɽʉʂʀʁ ʉʃʋʏɸʁ 

 

ʂʦʨʶʥ ɸʢʦʧʷʥ,1 ʖʨʠʡ ʇʦʛʦʩʷʥ2 

 
1. Oʪʜʝʣʝʥʠʝ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ ʄʎ çɽʨʝʚʘʥè, ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ 
2. ʇʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ, ɽʨʝʚʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ɻʝʨʘʮʠ, ɸʨʤʝʥʠʷ, ʦʪʜʝʣʝʥʠʝ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ, ʄʎ çɽʨʝʚʘʥè, ɽʨʝʚʘʥ, 

ɸʨʤʝʥʠʷ 

 

ʈʝʟʶʤʝ 

ʃʝʯʝʥʠʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʦʩʪʝʦʥʝʢʨʦʟʘ ʯʝʣʶʩʪʝʡ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. ʉʝʛʤʝʥʪʘʨʥʘʷ ʨʝʟʝʢʮʠʷ 

ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʟʘʧʫʱʝʥʥʦʛʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʦʩʪʝʦʥʝʢʨʦʟʘ 

ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ 2 ʠ 3 ʩʪʘʜʠʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʠʤ ʩʝʛʤʝʥʪʘʨʥʳʤ ʜʝʬʝʢʪʘʤ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, ʩʥʠʞʘʷ 

ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ. 

ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʧʠʩʘʥʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʪʝʭʥʠʢʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʝʬʝʢʪʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʧʦʩʣʝ 

ʩʝʛʤʝʥʪʘʨʥʦʡ ʨʝʟʝʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʣʴʢʦ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʧʣʘʩʪʠʥʳ. ʇʨʠ ʵʪʦʤ ʤʝʪʦʜʝ 

ʥʘʜʢʦʩʪʥʠʯʥʳʡ ʣʦʩʢʫʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʚʫʭʩʣʦʡʥʦʛʦ ʟʘʢʨʳʚʘʥʠʷ ʚʥʫʪʨʠʨʦʪʦʚʦʡ ʨʘʥʳ. ɼʚʫʭʩʣʦʡʥʘʷ 

ʠʟʦʣʷʮʠʷ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʧʣʘʩʪʠʥʳ ʦʪ ʧʦʣʦʩʪʠ ʨʪʘ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʨʘʩʭʦʞʜʝʥʠʝ ʚʥʫʪʨʠʨʦʪʦʚʦʡ ʨʘʥʳ ʠ 

ʦʙʥʘʞʝʥʠʝ ʧʣʘʩʪʠʥʳ. ʊʘʢʞʝ ʜʣʷ ʬʠʢʩʘʮʠʠ ʢʦʩʪʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʟʦʛʥʫʪʘʷ 

ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʧʣʘʩʪʠʥʘ ʪʦʣʱʠʥʦʡ 2,3 ʤʤ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 3D-ʤʦʜʝʣʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʧʘʮʠʝʥʪʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʟʦʛʥʫʪʦʡ ʧʣʘʩʪʠʥʳ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ ʠ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ 

ʬʠʢʩʘʮʠʠ ʬʨʘʛʤʝʥʪʦʚ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʚ ʧʨʘʚʠʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ. 

ʇʦʩʣʝ ʩʥʷʪʠʷ ʚʥʫʪʨʠʨʦʪʦʚʳʭ ʰʚʦʚ ʥʘ 14-ʝ ʩʫʪʢʠ ʧʨʦʠʟʦʰʣʦ ʨʘʩʭʦʞʜʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʚʥʫʪʨʠʨʦʪʦʚʳʭ ʰʚʦʚ 

ʥʘ ʩʣʠʟʠʩʪʦ-ʥʘʜʢʦʩʪʥʠʯʥʳʭ ʣʦʩʢʫʪʘʭ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ ʯʘʩʪʠʯʥʦʝ ʦʙʥʘʞʝʥʠʝ ʥʘʜʢʦʩʪʥʠʯʥʦʛʦ ʣʦʩʢʫʪʘ, 

ʢʦʪʦʨʳʡ ʟʘʢʨʳʚʘʣ ʧʦʜʣʝʞʘʱʫʶ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʫʶ ʧʣʘʩʪʠʥʢʫ. ʆʙʥʘʞʝʥʥʳʡ ʥʘʜʢʦʩʪʥʠʯʥʳʡ ʣʦʩʢʫʪ 

ʩʧʦʥʪʘʥʥʦ ʵʧʠʪʝʣʠʟʠʨʦʚʘʣʩʷ ʚ ʪʝʯʝʥʠʝ 1 ʤʝʩʷʮʘ. ʉʨʦʢ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʩʦʩʪʘʚʠʣ ʜʝʚʷʪʴ 

ʤʝʩʷʮʝʚ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʦʩʣʦʞʥʝʥʠʡ ʥʝ ʦʪʤʝʯʝʥʦ. 

ɺ ʨʘʤʢʘʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʡ ʤʝʪʦʜ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ ʠ 

ʧʨʝʜʩʢʘʟʫʝʤʳʡ ʤʝʪʦʜ ʧʝʨʚʠʯʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʡ 

ʧʣʘʩʪʠʥʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʤ ʦʩʪʝʦʥʝʢʨʦʟʦʤ ʯʝʣʶʩʪʝʡ. 
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Introduction  

ñPost-traumatic neuropathic trigeminal painò as 

described in the International Classification of 

Orofacial Pain (ICOP) criteria1 may be the cause of 

various dental interventions (removal of third molars, 

local anesthetic injection, dental implant surgery, 

endodontic treatment, ablative surgery, trauma, 

orthognathic surgery and several other 

interventions).2-10 

Yatrogenic trigeminal nerve injuries remain a 

Abstract 

Post-traumatic neuropathy is one of the complications of endodontic treatment, represents a serious problem, manifested 

by sensory disturbances and has a significant negative impact on the quality of life of patients. Mechanical pressure on 

the filler causes swelling and hematoma and, due to the chemical action of the substance, neurotoxicity. The decision to 

treat a patient with trigeminal neuropathy requires complex treatment. Early surgical removal of excess endodontic 

material resulting from endodontic treatment provides the best prognosis for recovery. With the development of modern 

digital technologies, advances have been made in the endodontic treatment process. 

The presented clinical case describes original method for the treatment of endodontic inferior alveolar nerve injuries 

associated with endodontic therapy using surgical template obtained by three-dimensional software modeling. Using 

computed tomography software, a template was developed for drilling the bone in the projection of the localization of 

the material. The surgical template is printed with a 3D printer, after installation in the oral cavity, osteotomies are made 

under X-ray and excess material is removed, after which the patient is prescribed complex treatment.  

Results: After 2 weeks, the patient's complaints disappeared. Sensory impairments were restored and had a positive 

impact on the patientôs quality of life. A control X-ray examination revealed regeneration of young bone tissue at the 

osteotomy site.  

Conclusion: The introduction of digital planning software and the use of 3D printed surgical guides in endodontic 

microsurgery have significantly improved treatment planning as well as operative and psychological comfort for 

patients. 
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serious problem and is manifested by sensory 

disturbances such as anesthesia, hypoesthesia, 

hyperesthesia and paresthesia.11-13 

Altered sensation and pain in the orofacial area 

lead to significant psychological consequences, can 

interfere with talking, eating, kissing, shaving, 

applying makeup, brushing teeth, and drinking 

alcohol just about every social interaction, have a 

significant negative effect on the patientôs self-

image, quality of life.14 In endodontic procedures the 

most common nerve affected is the inferior alveolar 

nerve (IAN)  and as a result patients suffer from 

neuropathic pain. Psychological assessment requires 

the use of validated questionnaires exploring anxiety, 

depression, post-traumatic stress disorder, 

catastrophizing and somatization.15 Iatrogenic 

trigeminal neuropathy is caused by nerve injury from 

an endodontic instrument and extrusion of material 

into the inferior alveolar canal, resulting in result of 

their physical and chemical damage to the IAN.16-19 

The average post-endodontic pain is 7.2 on a visual 

analogue scale (where zero is no pain and 10 is as 

much pain as possible). 

Mechanism of nerve injury related to endodontic 

treatment is explained by mechanical, chemical and 

hemorrhagic damage to the peripheral sensory nerve 

and compression of nerve fibers20. Chemical toxicity 

and mechanical pressure created by leakage of 

sealers into areas close to the mandibular canal.21,22 

The decision to treat a patient with nerve damage 

requires complex treatment and may include: 

sedation, medication, surgery, and psychological 

treatment. Pharmacological treatment consists of 

analgesics, opioids and atypical painkillers, 

antidepressants and benzodiazepines.23-24 

Urgent surgery should be recommended for nerve 

injury caused by endodontic procedures or 

implants.25 If  the removal of excess endodontic 

material is delayed, irreversible nerve damage occurs 

and the prognosis for recovery remains difficult  to 

predict.26-29 In those clinical cases where the cause of 

damage to the mandibular nerve was a broken 

endodontic instrument that came out from the apex of 

the tooth root into the nerve canal, in this case the 

broken endodontic. In those clinical cases when the 

filling  material has come out of the tooth canal, it is 

removed surgically. Based on X-ray diagnostic data, 

a mucoperiosteal flap is cut in the projection of the 

lesion; in this area of the lower jaw, a bone is formed 

using a piezotomic device. Bone window, the bone 

fragment is removed and placed in a physiological 

solution, the filling  material is removed from the 

nerve canal, the wound is washed with a 

physiological solution, the bone fragment and the 

mucoepiphyseal patch are repositioned and fixed. At 

the stage of surgical treatment of the wound, 

treatment with 1-2 ml of dexamethasone solution for 

1-2 minutes is effective. In the post-operative period, 

the patient is appointed Analgesics, non-steroidal 

anti-inflammatory drugs, antibiotics, 

glucocorticosteroids, antihistamines, group B 

vitamins and physiotherapy.  

In the treatment complex, the use of low-intensity 

laser therapy is effective for the nervous system for 

cell biostimulation and pain relief. Complex 

treatment is effective in early treatment, which 

allows to prevent nerve degradation, nerve function 

is restored within 2-3 months. CBCT has been 

widely used in contemporary implant dentistry for 

3D pre-surgical planning and fabrication of surgical 

guide, prevention of disrupting adjacent root or 

anatomically vital structures and precise implant 

placement in correct position and angulation 

depending on the residual bone volume.  

The clinical application of 3D-printed surgical 

templates provides accurate positioning of the apical 

region of the root, reducing surgical trauma, 

minimize the amount of osteotomy during 

apicoectomy procedures and providing a degree of 

protection of adjacent tissue structures.30-32 

Although various methods of treating this 

pathology are described in the literature, the search 

for new atraumatic and effective treatment methods 

continues. 

In the presented clinical case, original method of 

treating endodontic nerve injuries using a surgical 

template obtained by three-D software modeling is 

described. 

 

 

Case report  

A 48-year-old patient, 25 years after the removal 

of an unsuccessful endodontic treatment the teeths, 

continued to complain of similar traumatic inferior 

alveolar nerve neuropathy. The patient took 

analgesics, analgesics, 10% lidocaine spray. A CT 

scan revealed excess filling  material that was planned 

to be removed using a surgical template. CT scan 
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data is transferred to surgical implant planning 

software, the data is overlaid. Using Computed 

Tomography Software for Surgical Implant Planning, 

a template was designed for drilling the bone in the 

localization projection of material. 3D Surgical 

template is printed, in the oral cavity drilling was 

carried out through the hole of the template, under X-

ray control, after osteotomy, the excess material was 

removed, the patient was prescribed a comprehensive 

treatment. Prescribed Dexalgin, amoxicillin, 

ibuprofen 600 mg 3 times a day for 3 weeks, anti-

inflammatory, analgesic effect, dexamethasone at a 

dose of 0.5 mg. 2 tablets for the first 3 days and 0.5 

mg, 1 tablet 10 mg 1 time per day, neurorubin (B1, 

B6, B12) 1 time per day for 3 weeks. After 2 weeks, 

the patientôs complaints disappeared. A control X-ray 

showed the restoration of young bone tissue at the 

osteotomy site. 

 

 

 

Figure 1 a, b, c. The red arrow shows excess endodontic 

material located near the inferior alveolar nerve canal 
 

Figure 2. 3D scanning lower jaw 

 

 
Figure 3 a, b, c, d. Computed tomography software for surgical implant planning, used for planning surgical 

drill  template, for access to material 
 

   
Figure 4. 3D Surgical template is 

planning 

Figure 5. 3D Surgical template is 

printed 

Figure 6. 3D printed surgical 

template installed in the oral 

cavity prior to surgery 
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Figure 7. Detection of 

filling material by 

targeted X-ray 
 

Figure 8 a, b, c. Surgical drilling, for access to filling material 

    
Figure 9. Removal of 

filling material 

Figure 10 a, b, c. X-ray after removal filling  material 1 month after removal 

filling material   

 

 

Discussion 

Treatment of iatrogenic post-traumatic 

neuropathy of the trigeminal nerve against the 

background of endodontic treatment is an urgent 

problem in dentistry. 

There is still no consensus regarding treatment 

protocols for such injuries, but there is a clear 

understanding that the management and success of 

treatment of sensorineural deficits will  be influenced 

by the mechanism and duration of nerve injury, 

clinical signs and symptoms associated with the 

injury, including psychological ones, functional or 

pain complaints of patients. 

A recent Cochrane systematic review of treatment 

options for post-traumatic neuropathy resulting from 

dental procedures concluded that there is still a need 

for randomized controlled clinical trials to examine 

the effectiveness of surgical, medical and 

psychological treatments for iatrogenic injuries of the 

inferior alveolar and lingual nerves.33,34 

Pharmacological treatment of acute nerve fiber 

injuries includes the use of corticosteroids and non-

steroidal anti-inflammatory drugs. 

Glucocorticosteroids - adrenocorticotropic 

hormone have been shown to inhibit central axonal 

sprouting, reduce ectopic discharge in injured 

sensory axons, and prevent neuroma formation.35 

Drug of choice - Dexamethasone - 8-12 mg/day 

for one week not only minimizes neuropathy after 

nerve injury when given in high doses for one week 

after injury, but is especially recommended due to its 

significant anti-inflammatory effect compared with 

others corticosteroid drugs. It is recommended to 

prescribe a decreasing dose of dexamethasone (from 

high to low) for 5-7 days after trigeminal nerve 

injury.36,37 

Nonsteroidal anti-inflammatory drugs (NSAIDs) 

are the best inhibitors of prostaglandin synthesis 

from damaged peripheral nerve endings. 

Prostaglandins released as a result of peripheral 

nerve injury sensitize peripheral nociceptor fibers 

and central neurons.38 

The drug of choice is ibuprofen - 600-800 mg 

three times a day for three weeks (after finishing 

dexamethasone!). 

If  necessary, two to three weeks after the injury, 

based on a repeat neurosensory examination, the 

doctor may prescribe another three weeks of taking 

NSAIDs if  there are no signs of gastrointestinal 

disorders. 
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Additional pharmacological agents - 

antidepressants, anticonvulsants, 

antisympathomimetics, etc. These types of 

pharmacological treatments should be used with 

caution, as they should be prescribed and monitored 

by a doctor who is familiar with the side effects of 

these drugs and has experience in treating nerves 

damage. 

Supportive pharmacological agents: Neurorubin-

Forte Lactab - one tablet twice a day for 4 weeks - 

contains high doses of vitamins B1, B6, B12, which 

play an important role in ensuring optimal 

metabolism in nerve cells. In high doses ï has a weak 

analgesic effect. 

Surgical treatment of endodontic IAN lesions 

reduces neuropathic pain while providing only 

moderate sensory recovery.39 

To prevent post-traumatic neuropathy that occurs 

during endodontic treatment, it is necessary. Before 

starting treatment, perform an x-ray diagnosis: 

determine the relationship between the tooth root and 

the purpose of the nerve. Endodontic treatment is 

carried out according to standard protocols adopted 

in endodontics.  During endodontic root treatment, 

avoid filling  the root with a high-pressure jet of 

sodium hypochlorite using a syringe before 

measuring the length of the root canal with an apex 

locator, and avoid using toxic fillers during filling  

and after filling.  It is necessary to take a control x-

ray. 

Compared with the traditional approach, 

endodontic microsurgery using a guide template has 

many advantages:  

1) the root apex can be more accurately positioned by 

drilling a hole, resulting in minimally invasive 

preparation,  

2) operative time and bone preparation volume can 

be significantly reduced,  

3) postoperative healing is more favorable and the 

reduced risk of infection leads to a better prognosis,  

4) more predictable outcomes can be expected. 

 

 

Conclusion 

The introduction of digital planning software and 

the use of 3D printed surgical guides in endodontic 

microsurgery have significantly improved treatment 

planning as well as operative and psychological 

comfort for patients. 
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ʃɽʏɽʅʀɽ ʗʊʈʆɻɽʅʅʆʁ ʇʆʉʊʊʈɸɺʄɸʊʀʏɽʉʂʆʁ ʅɽʁʈʆʇɸʊʀʀ ʉɺʗɿɸʅʅʆʁ ʉ 

ʕʅɼʆɼʆʅʊʀʏɽʉʂʀʄ ʃɽʏɽʅʀɽʄ  ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ 3D-ʊɽʍʅʆʃʆɻʀʁ 

 

ʂʘʨʝʥ ʉʝʚʪʝʨʪʝʨʷʥ,1 ɺʣʘʜʠʩʣʘʚ ʊʘʨʘʩʝʥʦʢ,2 ʃʶʜʤʠʣʘ ʊʘʪʠʥʮʷʥ3 

 
1. ʃʝʢʪʦʨ ʢʘʬʝʜʨʳ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ ɽʨʝʚʘʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ. ɻʝʨʘʮʠ, ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ 
2. ʆʨʜʠʥʘʪʦʨ, ɽʨʝʚʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ɻʝʨʘʮʠ, ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ 
3. ɼʦʮʝʥʪ ʢʘʬʝʜʨʳ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ɽʨʝʚʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ. ɻʝʨʘʮʠ, ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ 

 

ʈʝʟʶʤʝ 

ʇʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʘʷ ʥʝʡʨʦʧʘʪʠʷ ʪʨʦʡʥʠʯʥʦʛʦ ʥʝʨʚʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʣʦʞʥʝʥʠʡ ʵʥʜʦʜʦʥʪʠʯʝʩʢʦʛʦ 

ʣʝʯʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ, ʧʨʦʷʚʣʷʝʪʩʷ ʩʝʥʩʦʨʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʠ ʦʢʘʟʳʚʘʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ. ʄʝʭʘʥʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʟʘʧʦʣʥʠʪʝʣʷ  

ʚʳʟʳʚʘʝʪ ʦʪʝʢ ʠ ʛʝʤʘʪʦʤʫ  ʘ ʚʩʣʝʜʩʪʚʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʚʝʱʝʩʪʚʘ ï ʥʝʡʨʦʪʦʢʩʠʯʥʦʩʪʴ. ʈʝʰʝʥʠʝ ʦ 

ʣʝʯʝʥʠʠ ʧʘʮʠʝʥʪʘ ʩ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʡ ʥʝʡʨʦʧʘʪʠʠ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ. ʈʘʥʥʝʝ ʭʠʨʫʨʛʠʯʝʩʢʦʝ 

ʫʜʘʣʝʥʠʝ ʠʟʙʳʪʢʘ ʵʥʜʦʜʦʥʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚʦʟʥʠʢʰʝʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʥʜʦʜʦʥʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʣʫʯʰʠʡ ʧʨʦʛʥʦʟ ʚʳʟʜʦʨʦʚʣʝʥʠʷ. ʉ ʨʘʟʚʠʪʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʜʦʩʪʠʛʥʫʪʳ ʫʩʧʝʭʠ ʚ ʧʨʦʮʝʩʩʝ ʵʥʜʦʜʦʥʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ. 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʢʣʠʥʠʯʝʩʢʦʤ ʩʣʫʯʘʝ ʦʧʠʩʘʥ ʥʦʚʳʡ ʤʝʪʦʜ ʣʝʯʝʥʠʷ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʡ ʥʝʡʨʦʧʘʪʠʠ 

ʥʠʞʥʝʘʣʴʚʝʦʣʷʨʥʦʛʦ ʥʝʨʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʰʘʙʣʦʥʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʤʝʪʦʜʦʤ ʪʨʝʭʤʝʨʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. C ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʰʘʙʣʦʥ ʜʣʷ ʩʚʝʨʣʝʥʠʷ ʢʦʩʪʠ ʚ ʧʨʦʝʢʮʠʠ ʣʦʢʘʣʠʟʘʮʠʠ ʤʘʪʝʨʠʘʣʘ. ʍʠʨʫʨʛʠʯʝʩʢʠʡ   ʰʘʙʣʦʥ  

ʨʘʩʧʝʯʘʪaʥ 3D ʧʨʠʥʪʝʨʦʤ,ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʚʦ ʚ ʧʦʣʦʩʪʠ ʨʪʘ   ʩʜʝʣʘʥ ʦʩʪʝʦʪʦʤʠ ̫ ʧʦʜ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʤ 

ʢʦʥʪʨʦʣʝʤ  ʠ ʣʠʰʥʠʡ ʤʘʪʝʨʠʘʣ ʫʜʘʣʷeʥ, ʧʦʩʣʝ   ʧʘʮʠʝʥʪʫ ʥʘʟʥʘʯeʥ ʢʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ. 

Pʝʟʫʣʴʪʘʪ: ʏʝʨʝʟ 2 ʥʝʜʝʣʠ ʞʘʣʦʙʳ ʙʦʣʴʥʦʛʦ ʠʩʯʝʟʣʠ, cʝʥʩʦʨʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚʦʩʩʪʘʥʦʚʠʣʠʩʴ ʠ ʦʢʘʟʘʣʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ. ʇʨʠ ʢʦʥʪʨʦʣʴʥʦʤ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʚʳʷʚʣʝʥʘ ʨʝʛʝʥʝʨʘʮʠʷ ʤʦʣʦʜʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ ʤʝʩʪʝ ʦʩʪʝʦʪʦʤʠʠ. 

ɿʘʢʣʶʯʝʥʠʝ: ɺʥʝʜʨʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʮʠʬʨʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 3D-

ʧʝʯʘʪʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʰʘʙʣʦʥʦʚ ʚ ʵʥʜʦʜʦʥʪʠʯʝʩʢʦʡ ʤʠʢʨʦʭʠʨʫʨʛʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʠ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʣʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʧʝʨʘʮʠʦʥʥʳʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʬʦʨʪ ʜʣʷ ʧʘʮʠʝʥʪʦʚ. 
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Introduction  

Dental anxiety is a response to known danger, 

including the ñfight or flightò response when faced 

with a threatening stimulus.1 People with dental 

anxiety avoid visiting the dentist, this in turn leads to 

increase in severity of the condition. Dou L et al in 

their study showed positive association of patients 

with dental anxiety and irreversible pulpitis.2 

McGrath and Bedi concluded in their study that those 

people experiencing high levels of dental anxiety are 

among those with the poorest oral health-related 

quality of life (OHRQoL).3 OHRQoL is significantly 

decreased in patients who have dental anxiety or fear, 

and the severity of this impairment was correlated 

with the severity of dental anxiety.4 

There are various tools which helps in identifying, 

and describing dental anxiety and are excellent 
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measures of condition which serves as a boon in 

clinical and research settings. Several authors 

emphasize on the fact that such measures are reliable, 

valid and applicable to this group of population.5 The 

Corah's Dental Anxiety Scale (CDAS) is one of the 

most widely used. But, unfortunately CDAS does not 

inquire about anesthetic injections that might be a 

reason for anxiety amongst some.6 The Modified 

dental anxiety scale (MDAS) which is modelled after 

the CDAS, includes a question on local anesthesia. 

There are various dental procedures which lasts for 

several minutes which requires the patient to be calm 

and cooperative in the dental chair. Unfortunately, 

this does not happen, as there are some patients who 

are more concerned and anxious throughout the 

procedures that it might cause them some degree of 

pain.7 

Patients with dental anxiety tend to have poor oral 

health when compared to their counter-parts on 

measuring them in terms of decayed-missing-filled 

teeth.8 Women of all ages, and people with lower 

levels of education stay at a risk of experiencing 

increased dental anxiety compared to their 

counterparts.9 An individualôs quality of life is 

greatly influenced by the poor oral health 

conditions.10 Poor oral health conditions combined 

with a sense of guilt, creates an inferiority complex, 

and the fear of being scolded by the dentist for failing 

to care for one's mouth further increases dental 

anxiety and continues the vicious cycle.9 

Oral Health value (OHV) can be defined as the 

degree to which dental condition is considered 

important, or dedication to improving the 

maintaining aspects of dental, gingival, and orofacial 

function of an individual.l1 Oral Health Value scale 

(OHVS) is a newly developed scale and the construct 

of this scale is somewhat similar to the constructs of 

OHRQoL as both of it involves the perceptions of 

dental issues and concepts. OHVS reflects patients 

own values or their importance towards oral health. 

An individualôs health value is greatly determined by 

a variety of complexly interacting psychological, 

social and environmental factors including emotional 

states, attitudes, beliefs, education, social 

background, health policies, and access to health 

care.12 Though there are various aspects in which 

health related states has been studied but a very 

limited literature suggests us that OHV has been 

studied less compared to other aspects of health. The 

literature hypothesizes that the Oral Health Impact 

Profile (OHIP-14),13 which describes the negative 

impact of oral health on quality of life, is one among 

tool for measuring oral health values.14 OHVS also 

helps in explaining the variations in values and also 

entails differences between oral care and treatment 

use. The OHVS is a 12-item validated scale with 

responses varying on a five-point Likert scale. 

Moreover, no studies have yet been conducted to 

assess how dental anxiety influences oneôs value or 

behavior towards oral health. To address this gap in 

literature the correlational study was conducted to 

assess how dental anxiety put an influence on the 

oral health values of an individual. 

 

 

Materials  and Methods 

Cross sectional study was conducted amongst 

professional adults in Pune city. Before commencing, 

the ethical approval was obtained from the university 

with reference number 

[DYPDCH/EC/DPU/299/106/2021]. Informed 

consent was obtained from the study participants. 

The sample size estimation was done using G* 

Power Software. Assuming the effect size i.e., 

correlation coefficient of 0.3, P=0.005, Power= 0.9, 

the sample size was out to be 109 which was rounded 

off to 110. Voluntary response sampling technique 

was followed to recruit the participants. Adults 

possessing a professional degree and willing  to give 

their consent to participate in the study were included 

in the study. Professional adults were chosen as 

sample population to reduce the bias. The 

questionnaires which were partially answered for 

whatever reason were excluded from the study.  

The questionnaire consisted of two sections, the 

first section assessing the demographic details such 

as age and gender of the study participants and the 

second section consisted of two scales namely 

MDAS and OHVS were used to collect data. OHVS 

is based on four subscales like professional dental 

care, appearance and health, flossing and retaining 

natural teeth. All  the questions were closed-ended. 

The questionnaire was based on five-point Likert 

scale. In order to have confidence in the results of the 

study, we ensured that the questionnaire consistently 

measured what it proposed to measure. The face 

validity of the questionnaire was assessed. Six 

subject experts were asked to do the content validity. 
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Content Validity Ratio (CVR) was calculated for all 

questions and minimum score was set at 0.99. All  of 

those questions which scored more than minimum set 

value were included in the study. Internal consistency 

of the questionnaire for first five questions of MDAS 

was determined by Cronbachôs Ŭ which was 0.92. 

The OHVS scale had good internal consistency, 

Ŭ=0.89; each of its four subscales reported a high or 

acceptable internal consistency as well: professional 

dental care (Ŭ = 0.81), appearance and health (Ŭ = 

0.85), flossing (Ŭ = 0.89) and retaining natural teeth 

(Ŭ = 0.86).  Pretesting of the questionnaire was done 

by administering it to 10 patients.  Intra class co-

relation coefficient (ICC) value was 0.94 which 

showed excellent reliability. There were six 

questions which were reverse coded and these were 

taken care off when data was analysed. 

The data collection was done by distributing the 

questionnaire to the study participants as and when 

they came to the department or through online 

medium via google forms. The responses to the 

questionnaire were summarized and this was 

accomplished by converting the collected data into 

representative numbers(codes). The coding system 

was considered before it was administered. The data 

was analysed using Statistical package for social 

sciences SPSS software (version 20.0). P value less 

than 0.05 was considered as statistically significant. 

Unpaired t-test and Pearsonôs correlation coefficient 

test were applied.  

 

 

Results 

Table 1 depicts item wise Mean and SD of 17 

questions (5 questions of MDAS and 12 questions of 

OHVS) based on participants response. The mean 

scores of questions of MDAS signifies that people 

were more anxious when they were sitting in the 

waiting room to have their tooth drilled (3.97±1.08) 

compared to an apprehensive nature of visiting the 

dentist for treatment (3.50±1.51). The mean score 

depicts that participant are more concerned towards 

appearance and health factor/subscale and consider 

teeth and gums as a priority for maintaining the 

overall health (4.02±1.35); the means scores of 

preferring a denture over natural dentition 

(2.93±1.48) shows a good attitude of the participants 

to maintain a healthy oral health. Flossing does seem 

to be of importance among participants and they 

consider flossing as a high priority on their day-to-

day activities (4.09±0.97). Superscripted ñRò denotes 

reverse coded which means that questions which 

were negatively coded were coded and given equal 

weightage during analysis.  

 

Table 1. Mean and SD responses of MDAS and OHVS item wise 
 

Sr. No. Questions Mean±SD 

01 If  you went to your dentist for treatment tomorrow, how would you feel? 3.50±1.51 

02 If  you were sitting in the waiting room (waiting for treatment), how would you feel? 3.83±1.27 

03 If  you were about to have a tooth drilled, how would you feel? 3.97±1.08 

04 If  you were about to have your teeth scaled and polished, how would you feel? 3.84±1.24 

05 If  you were about to have a local anesthetic injection in your gum, how would you feel? 3.84±1.16 

06 It is important to me to keep my natural teeth. 4.09±1.26 

07 It is okay for me to miss a day or two of flossing when I am busy. R 2.24±1.19 

08 My smile is an important part of my appearance 3.94±1.34 

09 Going to a dentist is not worth the cost to me. R 4.19±0.95 

10 Flossing my teeth every day is high priority for me. 4.09±0.97 

11 I would rather get dentures than spend money to treat cavities or gum diseases. R 3.22±1.51 

12 I think it is important that my teeth and gums are source of pride. 3.78±1.31 

13 If  I have a toothache, I prefer to wait and see if  it will  go away on its own before seeing a dentist. R 2.87±1.48 

14 I would not mind if  I had to have a false tooth or dentures. R 2.93±1.48 

15 I make sure I have dental floss available with me so I have it when I need it. 3.72±1.148 

16 Going to the dentist is only important if  my teeth or gums are bothering me. R 2.72±1.46 

17 The condition of my teeth and gums is an important part of my overall health. 4.02±1.35 
R: Denotes items are reverse coded.  

Professional Dental Care subscale: Items 09,13,16; Appearance and health subscale: Items 08,12,17; Flossing subscale: Items 07, 10, 15; 

Retaining natural teeth: Items 06, 11, 14. 
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Table 2 depicts the individual item frequencies of 

MDAS. The majority of participants were óextremely 

anxiousô on anticipatory events like visiting the 

dentist tomorrow, sitting in waiting room. Maximum 

number of participants were even extremely anxious 

about use of drill, scaling and polishing and use of 

anesthetic injection. 

 

Table 2. Item frequency breakdown of questions based on MDAS 
 

Questions Visit  tomorrow Wait  room Use of drill  Scale and Polish Injection 

N % N % N % N % N % 

Not anxious 19 16.4 7 6 1 0.9 6 5.2 1 0.9 

Slightly anxious 16 13.8 16 13.8 16 13.8 17 14.7 23 19.8 

Fairly anxious 13 11.2 15 12.9 15 12.9 13 11.2 14 12.1 

Very anxious 24 20.7 30 25.9 37 31.9 34 29.3 33 28.4 

Extremely anxious 44 37.9 48 41.4 47 40.5 46 39.7 45 38.8 

 

 

Figure 1 individual item frequencies showed that 

majority of participants óstrongly agreedô to items 

based on appearance and health subscale of 

OHVS(n=45) and (n=50).  

 

Table 3 shows a positive correlation and good 

strength of association of anxiety with age which 

means with increase in age there is increase in level 

of anxiety among the participants. This correlation 

was even statistically significant(pÒ0.05). All  the 

other subscales show negative correlation with age 

professional dental care subscale (-0.20), appearance 

subscale (-0.63), flossing subscale (-0.20) and 

retaining natural teeth subscale (-0.61). All  the five 

showed significant correlation with age (pÒ0.05).  

 

 
Figure 1. Responses of participants to items based 

on OHVS 

R-Denotes Reverse Coded 

 

Table 3. Pearsonôs Correlation of age with MDAS and four subscales of OHVS 
 

 

 

Gender plays a role in level of anxiety of an 

individual. Females were more anxious than males in 

availing dental treatment as seen in [Table 4]. This 

was statistically significant (pÒ0.05). In availing 

professional dental care, there was no difference seen 

in either of the gender. Females were more 

concerned towards their oral health appearance 

(3.95±1.32) compared to males (3.88±1.23). Female 

participants even had a better attitude towards 

flossing (3.36±0.69) compared to males (3.33±0.68). 

 

 

Factors Age 

Mean±SD Pearsonôs Correlation P-Value 

Anxiety 19±5.21 0.19 0.03* 

Professional Dental care 9.78±2.71 -0.20 0.03* 

Appearance 11.74± 3.77 -0.63 0.001* 

Flossing 10.04±2.06 -0.20 0.03* 

Retaining Natural Teeth 10.23±3.45 -0.61 0.001* 
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Table 4. Comparison between the means of gender with MDAS and four subscales of OHVS 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Table 5 represents a negative correlation of 

MDAS with the three subscales of oral health value 

scale (professional dental care r=-0.08), 

(appearance=-0.12), (retaining natural teeth=-0.24), a 

positive correlation of MDAS with the fourth 

subscale (flossing=0.06). A significant (p-

value=0.001) was found when correlating modified 

dental anxiety scale and the fourth subscale retaining 

natural teeth. Figure 2 represents a positive 

correlation exists between age and MDAS while a 

negative correlation of age and the four subscales of 

OHVS (flossing, appearance, professional dental care 

and retaining natural teeth). 

 

Table 5. Pearsonôs Correlation of MDAS with four subscales of OHVS 
 

 

 

 

 

 

 

 

 
 

 
Figure 2. Correlation of age with MDAS and OHVS 

 

Factors Gender N Mean±SD P-Value 

Anxiety 
Male 74 17.8±5.13 

0.001* 
Female 42 21.1±4.70 

Professional Dental Care 
Male 74 3.27±0.87 

0.975 
Female 42 3.27±0.96 

Appearance and Health  
Male 74 3.88±1.23 

0.782 
Female 42 3.95±1.32 

Flossing 
Male 74 3.33±0.68 

0.839 
Female 42 3.36±0.69 

Retaining Natural Teeth 
Male 74 3.35±1.08 

0.512 
Female 42 3.50±1.27 

*(PÒ0.05; Statistically Significant) 

Factors Correlation 

R P-value 

Professional dental Care -0.08 0.34 

Appearance -0.12 0.17 

Flossing 0.06 0.49 

Retaining Natural teeth -0.24 0.001* 

*(PÒ0.05; Statistically Significant) 
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Discussion  

This study intends to correlate the effect of dental 

anxiety on oral health value of an individual. Oral 

health value scale is a newly developed scale and so 

does have questions on flossing behavior because 

toothbrushing being a common habit for many and so 

connected with social desirability responding that it 

does not distinguish between what degrees does one 

value for oral health amongst individuals who have 

had sound education.  

Considering the domains of flossing and receiving 

professional dental care and how an individual 

perceives the appearance of his dental health the 

authors presumes that professional adults would be 

availing the same as they possess a graduate degree 

or a higher equivalent degree and belong to a better 

socio-economic background. Anxious people do not 

go to the dentist because they feel that something 

terrible will  happen during dental treatment 

procedures.15 Such behavior ultimately leads to poor 

oral health, including tooth loss, tooth decay, and 

worsening gum disease. They come to the dental 

office only in acute emergencies that often required 

complicated and traumatic treatment procedures. As 

a result, if  these patients are not treated properly, a 

vicious cycle of dental anxiety begins.8,16 

When comparing dental anxiety, it is reported in 

the present study to be higher among professional 

females as compared to males with a mean of 

(21.1±4.70) which are similar to the study conducted 

in Pakistan where females had a higher dental 

anxiety score with a mean of (13.1).17 The same trend 

was reported in previous studies conducted by Horst 

and Wit where females were more fearful than males 

where dental treatment is concerned.18 Conventional 

gender roles where men tend to hide their fears could 

be a reason for higher dental anxiety among 

females.19 However, the author feels that the most 

pertinent reason for this is that females show more 

neurotic traits than males, which could be a reason 

for more anxiety. The item-wise comparison shows 

that people were extremely anxious about use of 

injection and use of drill  at a dental clinic which was 

similar to results reported by previous studies.20,21 In 

the present study, there is a positive correlation of 

age with anxiety which means with increase in age 

there is increase in anxiety. Anxiety disorders are 

actually considered neurodevelopmental disorders as 

they develop in association with brain changes that 

characteristically occur at different times in life and 

primarily, they develop in childhood. But another 

study with similar results as that of present study 

shows anxiety disorders develop late in life among 

11% older women and 2% older men.22 

People with dental anxiety are seen to avoid 

dentist which in turn prevents them from availing 

professional dental care for any type of acute cases of 

pain instead they either prefer to stay back and see if  

it goes away on its own or it leads to overuse of self-

medication. This also impacts daily living like 

modifying chewing habits such as avoiding chewing 

on hard foods that might cause sensitivity.23 This in 

turn leads to nutritional disturbances. 

There exists a negative correlation in the present 

study; with increase in age there is a decrease in 

participants importance towards availing professional 

dental care. This is similar to several studies being 

conducted worldwide which shows that the use of 

professional dental service is low among elderly 

individuals considering the physical ability and 

attitude towards oral health care decreases and 

certain sociodemographic variables also form a 

barrier for the utilization.24 

Female participants expressed more concern 

towards their dental appearance which was in 

agreement to previous studies conducted in Saudi 

Arabia were compared to men, women experienced a 

greater psychosocial influence from dental aesthetics 

and aesthetic concern.25 In general, females have 

more oral demands compared to males. Social 

lifestyle of males can be considered as one of the 

major reasons for being less concerned about the 

aesthetics.26 The professional adults possessed a 

better education degree and so were aware of the fact 

that dental appearance put an impact on the social 

acceptance of an individual. There was negative 

correlation of age with appearance which shows with 

increase in age people become less willing  to correct 

their own teeth and become less concerned towards 

appearance. This finding was supported by a study 

amongst elderly where people gave more importance 

towards their physical health than towards dental 

appearance.27 

Flossing is considered as a health modifying 

behavior by males and a cleanliness related behavior 

by females. There is no significant difference found 

between gender and flossing. A negative correlation 

is seen between age and flossing which shows with 



Journal Bulletin  of Stomatology and Maxillofacial Surgery, Vol. 20 ˉ 1 
 

Dash KS, Mathur A, Rajpurohit L, Kharat P, Mehta V . Effect Of Dental Anxiety On Oral Health Value Among 

Professional Adults - A Correlational Study. Bulletin of Stomatology and Maxillofacial Surgery. 2024;20(1):82-91. doi: 

10.58240/1829006X-2024.1-82 

88 

increase in age frequency of flossing decreases and 

the same association was found in a study where 

flossing became less frequent with increase in age.28 

Decrease in the frequency of flossing causes increase 

in chances of interproximal caries and periodontal 

disease. 

Gender had no significant influence in the 

importance of retaining natural teeth; but women 

were found to be having a positive attitude towards 

retaining their permanent dentition more than men 

which was similar to a study where gender had a 

small influence and a weak correlation toward 

preserving the natural dentition.29 There exists a 

negative correlation of age and retaining natural teeth 

which shows with increase in age people pay less 

attention towards preserving their teeth which is 

contradictory to a study conducted in United States 

among people with higher level of education and 

income. Reports even suggest the trend of retaining 

natural teeth is continuously increasing compared to 

last decade.30 The strength of the study is that these 

responses would shed a light on how people from 

these educational background values their oral health 

and does anxiety play a role on these adults to avoid 

or attend the dental clinic/office. 

There are certain limitations of the study first 

being the sample size, a bigger sample size would 

have helped us in generalizing the results to the 

sample chosen. Secondly, snowball sampling could 

have helped us gain a better sample of professional 

adults. An incentive to each of the participants at the 

end of study would have encouraged a better 

participation. 

 

Conclusion 

The scores of OHVS are greatly affected with 

oneôs level dental anxiety. Various subscales like 

professional dental care, appearance was negatively 

associated with dental anxiety which shows people 

with dental anxiety lack the behavior of regular visits 

to dental clinic. This leads them make prejudices 

towards dental treatments. So, it is of utmost 

importance to identify the individuals with high level 

of anxiety and counsel them for building a positive 

attitude towards oral health which will  definitely lead 

to a change in the values.  
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ʈʝʟʶʤʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ʋʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʯʝʣʦʚʝʢʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʧʦʣʦʩʪʠ ʨʪʘ. ʐʢʘʣʘ 

ʮʝʥʥʦʩʪʠ ʟʜʦʨʦʚʴʷ ʧʦʣʦʩʪʠ ʨʪʘ (OHVS) ð ʵʪʦ ʥʝʜʘʚʥʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʰʢʘʣʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʯʝʪʳʨʝʭ 

ʧʦʜʰʢʘʣ, ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪ ʦʩʥʦʚʥʦʡ ʧʦʜʭʦʜ ʢ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʧʣʦʭʦʛʦ ʟʜʦʨʦʚʴʷ ʧʦʣʦʩʪʠ ʨʪʘ. 

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʰʢʘʣʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʪʨʝʚʦʞʥʦʩʪʠ (MDAS) ð ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʘʷ ʰʢʘʣʘ ʜʣʷ 

ʦʮʝʥʢʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʪʨʝʚʦʞʥʦʩʪʠ. 

ʎʝʣʴ: ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʚʷʟʘʪʴ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʫʶ ʪʨʝʚʦʛʫ ʩ ʮʝʥʥʦʩʪʴʶ 

ʟʜʦʨʦʚʴʷ ʧʦʣʦʩʪʠ ʨʪʘ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ ʠ ʝʝ ʚʣʠʷʥʠʝʤ ʥʘ ʚʦʟʨʘʩʪ. 

ʄʝʪʦʜʳ ʠ ʤʘʪʝʨʠʘʣʳ: ʇʦʧʝʨʝʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʝʜʠ (n=116) ʚʟʨʦʩʣʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɼʣʷ ʥʘʙʦʨʘ ʫʯʘʩʪʥʠʢʦʚ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʤʝʪʦʜ ʜʦʙʨʦʚʦʣʴʥʦʡ ʚʳʙʦʨʢʠ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʜʚʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʚʝʨʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘ, ʘ ʠʤʝʥʥʦ MDAS 

ʠ OHVS. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: ʀʟ 116 ʫʯʘʩʪʥʠʢʦʚ 64% ʩʦʩʪʘʚʣʷʣʠ ʤʫʞʯʠʥʳ ʠ 36% ð ʞʝʥʱʠʥʳ. ʋ ʞʝʥʱʠʥ 

ʥʘʙʣʶʜʘʣʩʷ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʫʞʯʠʥʘʤʠ (ʨ=0,001). 

ɺʳʷʚʣʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʩʚʷʟʴ MDAS ʠ OHV ʩ ʚʦʟʨʘʩʪʦʤ (pÒ0,005). ʂʦʨʨʝʣʷʮʠʷ ʇʠʨʩʦʥʘ ʤʝʞʜʫ MDAS ʠ 

OHVS ʧʦʢʘʟʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʚʷʟʴ ʩ ʧʦʜʰʢʘʣʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʫʙʥʦʡ ʥʠʪʠ ʠ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʩʚʷʟʴ ʩ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʴʶ, ʩʦʭʨʘʥʝʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʟʫʙʦʚ ʠ ʧʦʜʰʢʘʣʦʡ ʚʥʝʰʥʝʛʦ 

ʚʠʜʘ OHVS. 

ɿʘʢʣʶʯʝʥʠʝ: ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʦʮʝʥʢʫ OHVS ʯʝʣʦʚʝʢʘ ʚʣʠʷʝʪ ʪʨʝʚʦʛʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʩʪʦʤʘʪʦʣʦʛʠʝʡ. 

ʉʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ, ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʪʨʝʚʦʛʝ, ʩʚʷʟʘʥʥʦʡ ʩ ʟʫʙʘʤʠ. ʃʶʜʝʡ ʩ ʚʳʩʦʢʦʡ ʪʨʝʚʦʞʥʦʩʪʴʶ ʥʝʦʙʭʦʜʠʤʦ 

ʢʦʥʩʫʣʴʪʠʨʦʚʘʪʴ ʧʦ ʚʦʧʨʦʩʘʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʟʠʪʠʚʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʛʠʛʠʝʥʝ ʧʦʣʦʩʪʠ ʨʪʘ, ʯʪʦ ʧʨʠʜʘʩʪ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʟʜʦʨʦʚʴʶ ʧʦʣʦʩʪʠ ʨʪʘ. 
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Abstract 

Objective: The purpose of the study was to compare intraoperative factors and postoperative outcomes between 

the image-guided acute dissection technique and the endoscopic image-guided acute dissection technique. 

Material and methods: The study was conducted in 153 patients (81 men and 72 women, average age 26.4 years) 

who underwent tonsillectomy (2018-2023). Patients were randomly assigned 2 group 52% percent of 

patients(group1) underwent tonsillectomy with acute dissection technique under visual control, and 48% of 

patients (group 2) underwent tonsillectomy with acute dissection technique under endoscopic visualization using a 

4.0 mm 0° endoscope (Karl Storz, Tuttlingen, Germany). 

Indications for tonsillectomy were hypertrophy of the tonsils in 82 patients, recurrent tonsillitis in 23 patients and 

focal infection of the tonsils in 48 patients. Tonsillectomy was performed under general anesthesia using an oral 

speculum specifically designed for tonsillectomy. All patients were assessed and compared for postoperative pain, 

bleeding, recurrence, or tonsil tissue growth in the immediate and late postoperative period. The removed adenoid 

is sent for histology. Clinical diagnosis: Chronic decompensated tonsillitis. Pathohistological diagnosis: Within the 

limits of the examined material, the histological picture corresponds to chronic tonsillitis, hypertrophy of 

nasopharyngeal adenoid tissue.  

Results: There were no serious intra- or postoperative complications. Bleeding points were identified in 47 

patients (31 patients group1 and 16 patients group 2). The source of bleeding was observed in the central deep part 

of the adenoids - in 18 patients, in the lateral parts of the adenoids - in 16 patients, adenoids on both sides in 13. 

Remnants of adenoid tissue were found in 23 patients, (17 patients group 1 and 6 patients group 2).  Remnants of 

adenoid tissue were removed using bipolar diathermy under image guidance. The operation time for endoscopic 

tonsillectomy is shorter than for traditional procedures.  

Conclusions: The visibility provided Tonsillectomy by endoscopic techniques improves the ease and precision of 

surgery. Clinical significance determines the need for further testing of already proposed means and methods. 
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Introduction  

Chronic tonsillitis (CT) continues to be one of the 

most common diseases in otorhinolaryngology both 

among the adult age group and among children, 

where every second child suffers from this disease.1 

Chronic tonsillitis (CT) is a condition in which a 

person suffers from seven or more attacks of 

tonsillitis per year.2 

The main symptoms are inflammation and 

swelling of the tonsils, sometimes so serious that 

they can cause airway obstruction. These symptoms 

are usually accompanied by pain in the throat, 

redness or yellow plaque on the tonsils. Hoarseness 

of the voice, headache, loss of appetite, pain in the 

ears, fever, chills and bad breath may be observed. 

Symptoms may also include nausea, vomiting and 

abdominal pain in children. Tonsillitis is caused by 

streptococci or viral agents (adenoviruses, influenza 

viruses, Epstein-Barr viruses, parainfluenza and 

enteroviruses).3 

 

Tonsillar surgery, its indications and methods 

continue to develop. Over the past 10 years, a large 

number of articles on tonsillar surgery published in 

the literature is evidence of the ongoing growth, 

development and controversy associated with this 

procedure. The standard of treatment is bilateral 

tonsillectomy. Tonsillectomy is a ñsurgical procedure 

performed with or without adenoidectomy that 

completely removes the tonsil, including its capsule, 

by dissecting the peritonsillar space between the 

tonsil capsule and the muscular wall.4 

 

Tonsillectomy is a surgical procedure known in 

Hindu medicine 3000 years ago, and its essence is 

the removal of the palatine tonsils.5,6 Over the past 40 

years, this surgical procedure has undergone 

conceptual changes in indications and surgical 

techniques.7 Tonsil surgery, its indications and 

methods continue to evolve. Currently, modern 

medical equipment makes it possible to achieve a 

clinical effect with minimal surgical trauma to the 

peritonsillar tissue, which undoubtedly has a positive 

effect on the patientôs quality of life in the early 

postoperative period - this is especially true for 

pediatric patients.8 

Numerous articles on tonsillar surgery published 

in the literature over the past 20 years testify to the 

continued growth, development, and controversy 

surrounding this procedure.9 Studies on tonsillectomy 

are still popular. It is still unclear whether there is an 

optimal method of tonsillectomy, whether 

perioperative steroids are useful, and whether 

outpatient tonsillectomy is safe.10 The intervention is 

carried out in case of chronic tonsillitis. 

Tonsillectomy can be performed by cold and hot 

methods.11 

Cold techniques tonsillectomy (without the use of 

heat) include dissection, guillotine, partial 

tonsillectomy with microdebrider, harmonic scalpel, 

plasma ablation, and cryosurgery.11-13 Hot methods 

include, electrocoagulation, ultrasound tissue 

removal, radiofrequency ablation, tissue removal 

with carbon laser, transoral robotic radical 

tonsillectomy.14-17 Surgeons find these new tools 

attractive because they allow tissue to be removed 

with greater precision and less damage to 

surrounding tissue, and in many cases they can do it 

more quickly and easily than was possible with older 

techniques. If  indicated, endoscopic adenoidectomy 

can be performed under endoscopic guidance with 

necessary hemostasis, as opposed to blind curettage 

of adenoid tissue (endoscopic 

adenotonsillectomy.18,19 

The technological innovation adenoidectomy of 

any surgical intervention should be aimed at ensuring 

a bloodless surgical field, shortening the operative 

time, reducing post-operative pain, improving the 

speed of recovery, accessibility and safety. 

 

Traditional adenoidectomy (TA) is a relatively 

blind procedure, which results in the possibility of 

leaving some adenoid tissue and does not allow 

bleeding points to be monitored or adequately 

controlled with selective cautery. Technologies are 

being actively implemented to reduce tissue damage, 

recovery time, and patient discomfort.20 

Endoscopically guided adenoidectomy allows for a 

thorough examination of the surgical site, control of 

bleeding, provides a safer, more manageable and 

functional procedure, and may improve the 

assessment of the nasopharyngeal region with careful 

resection.21-24 Various complications may occur. The 

most common complication of tonsillectomy is 

bleeding during or after the operation. Despite the 

most sophisticated efforts of the surgeon to prevent 

it, bleeding remains the most significant 

complication after tonsillectomy.25,26 
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Described operative complications, which include 

trauma to the teeth, larynx, pharyngeal wall/soft 

palate, difficult  intubation, laryngospasm, swelling of 

the larynx, aspiration, respiratory failure, 

inflammation of the endotrachea, and cardiac arrest.  

 

Postoperative complications include nausea, 

vomiting, pain, dehydration, reflex otalgia, 

pulmonary edema, palato-pharyngeal insufficiency 

and nasopharyngeal stenosis. Rare late complications 

may include vascular damage, subcutaneous 

emphysema, jugular vein thrombosis, atlanto-axial 

dislocation/subluxation, taste disturbances, and 

persistent pain in the neck (Eagleton's syndrome or 

silopodyyyzhny syndrome).27,28 

 

Transoral endoscopic examination of the 

nasopharynx at the end of adenoidectomy is a useful 

method, as it allows the surgeon to detect any 

remnants of adenoid tissue and any bleeding points 

that can be removed endoscopically under visual 

control. One of the methods for preventing 

complications of visualization of adenectomy using 

endoscopic control. The above justifies the relevance 

of this study.  

 

The purpose of the study was to compare 

intraoperative factors and postoperative outcomes 

between the image-guided acute dissection technique 

and the endoscopic image-guided acute dissection 

technique. 

 

 

Material  and methods 

The study was conducted in 153 patients (81 men 

and 72 women, average age 26.4 years) who 

underwent tonsillectomy (2018-2023). Patients were 

randomly assigned 2 group 52% percent of patients 

(group1) underwent tonsillectomy with acute 

dissection technique under visual control, and 48% of 

patients (group 2) underwent tonsillectomy with acute 

dissection technique under endoscopic visualization 

using a 4.0 mm 0° endoscope (Karl Storz, Tuttlingen, 

Germany). Indications for tonsillectomy were 

hypertrophy of the tonsils in 82 patients, recurrent 

tonsillitis in 23 patients and focal infection of the 

tonsils in 48 patients. 

 

Tonsillectomy was performed under general 

anesthesia using an oral speculum specifically 

designed for tonsillectomy. Local infiltration 

anesthesia was performed with a 0.5% lidocaine 

solution, after which the capsule was cut and grabbed 

with tweezers, separated from the adhesions, and then 

the adenoid tissue was removed extracapsularly using 

acute dissection. Local bleeding was stopped with 

cotton swabs, and relatively large vessels were 

cauterized with bipolar forceps. Hemostasis is carried 

out with cotton swabs and Kaprofer solution is applied 

to the wound (Figures 1-5). After removal of the 

tampon, all patients underwent intraoperative 

examination of the adenoid bed. All  patients were 

assessed and compared for postoperative pain, 

bleeding, recurrence, or tonsil tissue growth in the 

immediate and late postoperative period. 

 

 

  
Figure 1. Intraoral view adenoids 

 

Figure 2. Intraoral view adenoids under 

endoscopic visualization 
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Figure 3. Capsule was cut and 

grabbed with tweezers, 

separated from the adhesions 

Figure 4. Removed adenoid 

 

Figure 5. Intraoral view 

removed adenoid 

 

The removed adenoid is sent for histology. 

Clinical diagnosis: Chronic decompensated 

tonsillitis. Pathohistological diagnosis: Within the 

limits of the examined material, the histological 

picture corresponds to chronic tonsillitis, hypertrophy 

of nasopharyngeal adenoid tissue.  

 

 

Results 

There were no serious intra- or postoperative 

complications. Bleeding points were identified in 47 

patients (31 patients group1 and 16 patients group 2). 

The source of bleeding was observed in the central 

deep part of the adenoids - in 18 patients, in the 

lateral parts of the adenoids - in 16 patients, adenoids 

on both sides in 13. Cauterization of bleeding sites 

using bipolar diathermy with curved blades and 

aspiration was performed under full  visualization. 

Remnants of adenoid tissue were found in 23 

patients, and remnants of adenoid tissue were 

removed using bipolar diathermy under image 

guidance. The operation time for endoscopic 

tonsillectomy is shorter than for traditional 

procedures.  

 

 

Discussion 

Traditionally, most surgeons perform 

tonsillectomy macroscopically.29,30 Although many 

studies have compared endoscopic adenoidectomy 

and traditional adenoidectomy with curettage, there 

is still no consensus on which method is better. 

Therefore, we conducted an analysis to try to solve 

this problem. Poor surgical visibility  of the inferior 

pole of the tonsil, attached to the root of the tongue, 

is associated with a higher incidence of postoperative 

hemorrhage. To reduce postoperative bleeding, it is 

important to improve the surgical appearance of the 

tonsil, especially its lower pole. If  indicated, 

endoscopic adenoidectomy can be performed with 

the necessary hemostasis under endoscopic control, 

in contrast to blind curettage of adenoid tissue 

(endoscopic adenotonsillectomy).31-33 Transoral 

endoscopic examination of the nasopharynx at the 

end of adenoidectomy is a useful technique because 

it allows the surgeon to detect any remnants of 

adenoid tissue and any bleeding points that can be 

treated endoscopically under visual guidance. In 

addition, it may reduce symptomatic regrowth of the 

adenoids in the postoperative period. Endoscopic 

imaging solves this problem by providing a clear and 

unobstructed view allowing the surgeon to accurately 

remove the tonsils and reduce unnecessary 

trauma.34,35 Despite the use of various methods in 

tonselectomy,36-38 complications during and after the 

procedure.39-41 

 

In this study, 153 patients who underwent 

tonsillectomy were evaluated by acute dissection and 

image guidance with endoscopic visualization using 

an endoscope. The clear and magnified view of the 

surgical field available with endoscopic 

tonsillectomy allows for high accuracy, for example, 

in identifying tonsil capsules or small vessels flowing 

to the tonsils during tonsillectomy after peritonsillar 

infection. The operating time for endoscopic 

tonsillectomy is shorter than the traditional procedure 

because the preparation time is a few minutes. 

Studies have shown the advantages of the endoscopic 



Journal Bulletin  of Stomatology and Maxillofacial Surgery, Vol. 20 ˉ 1 
 

Garibyan A, Gevorkyan S, Chahoyan A, Ohanyan M. Comparative Study Of Various Techniques Tonsillectomy. 

Bulletin of Stomatology and Maxillofacial Surgery. 2024;20(1):92-100. doi: 10.58240/1829006X-2024.1-92 

96 

method over the traditional method in terms of blood 

loss and complications. Endoscopic visualization 

solves this problem, providing a clear and 

unobstructed view that allows the surgeon to 

accurately remove the tonsils and reduce unnecessary 

trauma, shorter operation time for endoscopic 

tonsillectomy is than for traditional procedures.  

Studies have shown the advantages of the endoscopic 

method over the traditional method in terms of blood 

loss and complications. 

 

 

Conclusions  

The visibility  provided tonsillectomy by 

endoscopic techniques improves the ease and 

precision of surgery. Clinical significance determines 

the need for further testing of already proposed 

means and methods. 
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ʉʈɸɺʅʀʊɽʃʔʅʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ʈɸɿʃʀʏʅʓʍ ʊɽʍʅʀʂ ʊʆʅɿʀʃʃʕʂʊʆʄʀʀ 

 

ɸʨʘʠʢ ɻʘʨʠʙʷʥ,1 ʉʦʥʘ ɻʝʚʦʨʢʷʥ,2 ɸʥʞʝʣʘ ʏʘʭʦʷʥ,3 ʄʘʨʠʘʤ ʆʛʘʥʷʥ3 

 
1. Oʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛ, ɼʦʮʝʥʪ ʢʘʬʝʜʨʳ ʛʦʣʦʚʳ ʠ ʰʝʠ, ʵʩʪʝʪʠʯʝʩʢʦʡ ʠ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʣʝʯʝʙʥʦ-ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ 

ɸʈʊʄɽɼ, ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ  
2. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ, ɽʨʝʚʘʥʩʢʠʡ 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ɻʝʨʘʮʠ, ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ 
3. ʆʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛ, pʝʟʠʜʝʥʪ ʢʘʬʝʜʨʳ ʵʩʪʝʪʠʯʝʩʢʦʡ ʠ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ ʛʦʣʦʚʳ ʠ ʰʝʠ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (NIH), ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ 

 

ɸʙʩʪʨʘʢʪ 

ʎʝʣʴ: ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʩʨʘʚʥʝʥʠʝ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʠʢʠ ʦʩʪʨʦʡ ʜʠʩʩʝʢʮʠʠ ʧʦʜ ʚʠʟʫʘʣʴʥʳʤ ʢʦʥʪʨʦʣʝʤ ʠ ʪʝʭʥʠʢʠ ʦʩʪʨʦʡ 

ʜʠʩʩʝʢʮʠʠ ʧʦʜ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ. 

ʄʘʪʝʨʠʘʣ rʠ ʤʝʪʦʜʳ: ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʫ 153 ʧʘʮʠʝʥʪʦʚ (81 ʤʫʞʯʠʥʘ ʠ 72 ʞʝʥʱʠʥʳ, ʩʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ 26,4 ʛʦʜʘ), ʧʝʨʝʥʝʩʰʠʭ ʪʦʥʟʠʣʣʵʢʪʦʤʠʶ (2018-2023 ʛʛ.). ʇʘʮʠʝʥʪʳ ʙʳʣʠ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ 

ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ: 52% ʧʘʮʠʝʥʪʦʚ (1-  ̫ʛʨʫʧʧʘ) ʚʳʧʦʣʥʝʥʘ ʪʦʥʟʠʣʣʵʢʪʦʤʠʷ ʤʝʪʦʜʦʤ ʦʩʪʨʦʡ ʜʠʩʩʝʢʮʠʠ 

ʧʦʜ ʚʠʟʫʘʣʴʥʳʤ ʢʦʥʪʨʦʣʝʤ, ʘ 48% ʧʘʮʠʝʥʪʦʚ (2-  ̫ʛʨʫʧʧʘ) ʚʳʧʦʣʥʝʥʘ ʪʦʥʟʠʣʣʵʢʪʦʤʠʷ ʤʝʪʦʜʦʤ ʦʩʪʨʦʡ 

ʜʠʩʩʝʢʮʠʠ ʧʦʜ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ ʵʥʜʦʩʢʦʧ 4,0 ʤʤ 0°, (Carl Storz, ʊʘʪʣʠʥʛʝʥ, ɻʝʨʤʘʥʠʷ). 

ʇʦʢʘʟʘʥʠʷʤʠ ʢ ʪʦʥʟʠʣʣʵʢʪʦʤʠʠ ʙʳʣʠ ʛʠʧʝʨʪʨʦʬʠʷ ʤʠʥʜʘʣʠʥ ʫ 82 ʙʦʣʴʥʳʭ, ʨʝʮʠʜʠʚʠʨʫʶʱʠʡ ʪʦʥʟʠʣʣʠʪ ʫ 

23 ʙʦʣʴʥʳʭ ʠ ʦʯʘʛʦʚʘʷ ʠʥʬʝʢʮʠʷ ʤʠʥʜʘʣʠʥ ʫ 48 ʙʦʣʴʥʳʭ. ʊʦʥʟʠʣʣʵʢʪʦʤʠʶ ʧʨʦʚʦʜʠʣʠ ʧʦʜ ʦʙʱʝʡ 

ʘʥʝʩʪʝʟʠʝʡ. ɺʩʝ ʧʘʮʠʝʥʪʳ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʠ ʩʨʘʚʥʝʥʳ ʥʘ ʥʘʣʠʯʠʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʙʦʣʠ, 

ʢʨʦʚʦʪʝʯʝʥʠʷ, ʨʝʮʠʜʠʚʘ ʠʣʠ ʨʦʩʪʘ ʪʢʘʥʠ ʤʠʥʜʘʣʠʥ ʚ ʙʣʠʞʘʡʰʝʤ ʠ ʦʪʜʘʣʝʥʥʦʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ 

ʧʝʨʠʦʜʝ. 

ʈʝʟʫʣʴʪʘʪʳ: ʉʝʨʴʝʟʥʳʭ ʠʥʪʨʘ- ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʥʝ ʙʳʣʦ. ʊʦʯʢʠ ʢʨʦʚʦʪʝʯʝʥʠʷ ʚʳʷʚʣʝʥʳ 

ʫ 47 ʧʘʮʠʝʥʪʦʚ (31 ʧʘʮʠʝʥʪ 1-ʡ ʛʨʫʧʧʳ ʠ 16 ʧʘʮʠʝʥʪʦʚ 2-ʡ ʛʨʫʧʧʳ). ʀʩʪʦʯʥʠʢ ʢʨʦʚʦʪʝʯʝʥʠʷ ʥʘʙʣʶʜʘʣʩʷ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʛʣʫʙʦʢʦʡ ʯʘʩʪʠ ʘʜʝʥʦʠʜʦʚ - ʫ 18 ʙʦʣʴʥʳʭ, ʚ ʣʘʪʝʨʘʣʴʥʳʭ ʦʪʜʝʣʘʭ ʘʜʝʥʦʠʜʦʚ - ʫ 16 ʙʦʣʴʥʳʭ, 

ʘʜʝʥʦʠʜʳ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ - ʫ 13. ʇʨʠʞʠʛʘʥʠʝ ʤʝʩʪ ʢʨʦʚʦʪʝʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʙʠʧʦʣʷʨʥʦʡ ʜʠʘʪʝʨʤʠʠ ʩ 

ʠʟʦʛʥʫʪʳʤʠ ʣʝʟʚʠʷʤʠ ʠ ʘʩʧʠʨʘʮʠʠ ʧʨʦʚʦʜʠʣʠ ʧʦʜ ʧʦʣʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʝʡ. ʆʩʪʘʪʢʠ ʘʜʝʥʦʠʜʥʦʡ ʪʢʘʥʠ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʫ 23 ʧʘʮʠʝʥʪʦʚ(17 ʧʘʮʠʝʥʪʦʚ 1-ʡ ʛʨʫʧʧʳ ʠ 6 ʧʘʮʠʝʥʪʦʚ 2-ʡ ʛʨʫʧʧʳ), ʦʩʪʘʪʢʠ ʘʜʝʥʦʠʜʥʦʡ 

ʪʢʘʥʠ ʙʳʣʠ ʫʜʘʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʙʠʧʦʣʷʨʥʦʡ ʜʠʘʪʝʨʤʠʠ ʧʦʜ ʚʠʟʫʘʣʴʥʳʤ ʢʦʥʪʨʦʣʝʤ. ɺʨʝʤʷ ʦʧʝʨʘʮʠʠ 

ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʪʦʥʟʠʣʣʵʢʪʦʤʠʠ ʢʦʨʦʯʝ, ʯʝʤ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨʘʭ. 

ɺʳʚʦʜʳ: ɺʠʜʠʤʦʩʪʴ, ʦʙʝʩʧʝʯʠʚʘʝʤʘʷ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʧʦʚʳʰʘʝʪ ʧʨʦʩʪʦʪʫ ʠ ʪʦʯʥʦʩʪʴ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʂʣʠʥʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʫʞʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ. 
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Introduction  

Facial scars are known for their unsightly 

appearance and are often associated with previous 

surgery or lacerations. Extensive cicatricial 

deformations of the face significantly disfigure the 

appearance, leaving both patients and surgeons 

dissatisfied with the treatment outcomes. 

Enlargement of the scar area is facilitated by the 

presence of opposing forces that separate the line of 

the postoperative suture, especially in the area of 

newly formed collagen until its maturation.1 

Particularly unfavorable may be scar formation on 

the face due to muscle tension, which stretches the 

skin edges and forms a scar under secondary 

tension.2 

Opposing vectors in the scar area arise due to 

Abstract 

Background: Treatment and prevention of the development of pathological scars (hypertrophic and keloid) is an 
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The purpose of this systematic review of the literature was to analyze the proposed effective methods for treating 

scar deformities of the skin. 
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PubMed. Search keywords terms included: pathological scar, therapy, botulinum toxin, laser, cryodestruction, 

hyaluronidase, skin scar prevention, new methods of wound treatment, wound and skin scarring, bioengineering 

surgery. 

Results: Conducted a preliminary search and reviewed 132 titles and abstracts in this review and 50 full-text 

articles were selected of high methodological quality. 

This review concluded the necessity of developing pre-surgical methods for preventing pathological scarring, 

which could potentially become a universal standard for any plastic and aesthetic surgery intervention. Treatment 

depends on the clinical and morphological characteristics of athological scars. 

Conclusion: The current systematic review demonstrated the need to develop presurgical methods for the 

prevention of pathological scarring, which could in the future become a universal standard for any intervention in 

plastic surgery, since the issue of treating skin scars is sufficiently covered in the available world literature. 
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muscle tension, elasticity of adjacent skin, and 

external pressure. Thus, the enlargement of cicatricial 

deformation is mainly the effect of mechanical 

impact on elastic and immature collagen. Also, 

overexpression of connective tissue growth factor 

(CTGF) is an important factor in hypertrophic scar 

formation.3 Increased levels of melatonin also have a 

negative impact on skin healing and scar formation.4 

 

Physiologically, wound healing is a synergistic 

process and consists of four interrelated phases, 

including hemostasis, inflammation, granulation 

tissue formation, and wound remodeling. In cases of 

unfavorable wound healing, there may be changes in 

the patients' (especially in children) psychosocial 

status. In such wounds, the inflammation phase is 

prolonged, leading to the formation of hypertrophic 

and keloid scars, which are thick areas of reddish 

skin that protrude above unaffected adjacent skin and 

can lead to aesthetic and functional impairments.5 

For this reason, most patients with facial scars strive 

to improve their appearance, even in minor changes.6 

Although the etiology of pathological scar 

formation is still not fully  understood. But it is 

widely accepted that excessive tension in the wound 

area is a negative factor for the normal healing 

process.7 

It is important to note that pathological scarring is 

not uncommon and occurs in 40-70% of cases after 

various surgical interventions and up to 90% cases 

after burns. Pathological scarring causes a substantial 

portion of visits (25%) to dermatology and 

cosmetology clinics8 It is estimated that 

approximately 100 million people worldwide 

develop scars for various reasons each year, with 

15% of cases being pathological.9 Moreover, in some 

regions the incidence pathologic scarring reaches 

16%, which necessitates the need to control the 

wound healing process, treat keloid and hypertrophic 

scars and finding effective measures to prevent their 

development.10 

 

In terms of areas of predominant formation of 

skin scars, the face and the upper half of the body 

prevail (about 90%). Kutsenko et al.  (2010) noted 

that keloid scars are more likely form on chest (about 

40% of cases), on the upper back (about 40% of 

cases), and less frequently on the face (about 1.5%), 

but quite often (about 10%) on the earlobes.11 

 

Methods of pathologic scars treatment 

All  currently used strategies for pathological 

scarring management, except surgical methods, can 

be divided into several major groups: therapeutic, 

physical, physiotherapeutic, and alternative methods, 

including the use of botulinum toxin and tissue-

engineering technologies. 

 

1) Therapeutic management (longidase, hormone 

therapy, cytostatics) 

 Therapeutic options for the management of 

hypertrophic scars are quite widely used in 

dermatology. They mainly include drugs with high 

enzymatic properties, for example, hyaluronidase 

derivatives. Despite the large number of similar 

substances, not all of them can be used due to high 

toxicity and insufficient effectiveness in breaking 

down excessively formed collagen, limiting the 

aesthetic and functional outcome of treatment.12 

One of the most commonly used drugs with 

enzymatic activity is longidase, containing about 

3000 IU of hyaluronidase on an azoximer bromide 

carrier. The introduction of longidase allows 

prolonging the action of hyaluronidase by increasing 

the stability of molecules and protecting them from 

inhibitors (up to 7 days). The therapeutic effect of 

longidase is associated with breaking down excess 

fibrotic tissue and inhibiting the synthesis of new 

collagen fibers by depolymerizing proteoglycans 

through inhibition of metalloproteinase-1.13 The 

longidase also has anti-inflammatory, detoxifying, 

and antioxidant effects, allowing its use not only in 

dermatology but also in other areas of medicine.14 

The effectiveness of longidase depends on its 

administration route (parenteral, enteral, topical) and 

can reach up to 70% note a good clinical outcome 

from longidase injection directly into the 

pathological scar.13,15 However, the injection is very 

painful for the patient, and undesirable reactions may 

develop in the long-term.  

In recent decades, hormonal drugs (Diprospan, 

triamcinolone acetonide, and others) have been 

frequently used in the postoperative period for the 

prevention and management of pathological scars. 

Their injections reduce collagen synthesis of a newly 

formed scar, inhibiting the mitotic activity of 

fibroblasts and increasing collagenase content. 

Hormonal drugs suppress the active inflammatory 

process, which also affects the appearance of the 

scar.  Hormonal agents can be used as monotherapy 
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for keloid scars management or in combination with 

surgery or during application of silicone agents for 

symptomatic therapy.16,17 

Complications of glucocorticoids include skin 

atrophy and pigmentation.18,19 In the past decade, 

several studies found the effectiveness of treating 

keloid scars during corticosteroid therapy in 

combination with cytostatics (5-fluorouracil, 

bleomycin, and others).18 

 

2) Physical methods  

Cryotherapy 

One of the methods of treating keloid scars 

actively used in dermatology is their cryodestruction 

using liquid nitrogen. When cryogenic agent is 

applied at low temperatures, local necrosis of 

microvessels and fibroblasts is observed. However, 

Shafranov et al. note that such changes are very 

limited and do not always extend to the full  depth of 

the keloid scar.20 According to I.V. Kutsenko (2010), 

who treated 68 patients with keloid scars of the face 

and neck using «Cry-Ac Tracker», exposing the 

affected area with -40°C temperature for 2 minutes, 

complete resolution of scars with a limited size (no 

more than 10 cm) is achieved in 97% of cases within 

3-8 weeks.11 It is worth noting that in almost 80% of 

cases, the author had to perform not just one 

treatment session, but 2 or 3, depending on the size 

of the scars. Only in 2 patients, even after completing 

the entire course of therapy, a positive effect was not 

achieved. The biggest advantage of cryotherapy is 

the possibility to create a strictly controlled zone of 

tissue necrosis in the desired area of the face and 

body.  

 

Brachytherapy 

As an adjunctive method in practical 

dermatology, focused X-ray therapy (brachytherapy) 

is also used in combination with other techniques for 

preventing keloid scar formation and inhibiting their 

growth after surgical excision. S.G. Ananian and 

A.G. Stenko (2009) applied local treatment for small 

or massive scars with single-field or multi-field 

irradiation respectively using an X-ray machine.21 

Particular emphasis was paid to treating patients with 

scars larger than 10 cm2 according to the scheme 

recommended by K.F.Sibileva (1977), under certain 

physical conditions (current strength, distance 

between the radiation source and the surface, 

wavelength). The absorbed radiation dose per single 

exposure ranged between 1000 and 1500 Rad and 

depended on the health status of the patients, their 

age, the extent of scar, and their localization. The 

number of procedures ranged from 2 to 10, and 

absorbed does not exceed 10,000 Rad. Treatment 

was carried out in the postoperative period after 

complete wound healing with active monitoring of 

the effect or development of adverse reactions. In 

case of unpleasant reaction, it is recommended to 

discontinue brachytherapy sessions immediately. 

Also, the brachytherapy should not be performed in 

the presence of unfavorable factors, such as increased 

UV exposure in summer. 

The effectiveness of the treatment was assessed 

based on changes in clinical parameters, such as: 

reduction of intensity of local symptoms (burning or 

itching) and discoloration, volume and height of 

scars, their density and mobility. The effectiveness of 

brachytherapy on the process of scar regression, the 

absence/presence of relapses and side effects from 

the treatment itself was also evaluated. 

 

Laser therapy 

In the last few decades, various types of laser 

therapy (fractional non-ablative laser with a 

wavelength of 1540 nm, carbon dioxide laser with a 

wavelength of 10600 nm, neodymium-yttrium-

aluminum-garnet laser with a wavelength of 532 nm, 

erbium laser with a wavelength of 2940 nm) have 

been intensively used for the treatment of 

pathological scars with a good clinical outcome in 

reducing scar density and collagen fiber content.  

However, the level of evidence is limited and 

requires further evaluation of the effectiveness of this 

treatment method9,22,23,25;26,50 examined and treated 

218 patients with pathological scars using a carbon 

dioxide laser. The evaluation of treatment results was 

based on the POSAS scale (Patient and Observer 

Scar Assessment Scale) and ultrasound examination 

using a linear probe.27,28 The POSAS scale is 

composed of both subjective (pain in the scar area, 

itching, burning) and objective (scar color, its 

thickness and height, mobility) criteria. Carbon 

dioxide laser with a wavelength of 10600 nm with 

CPG and Deep FX scanners was used to treat 

patients with pathological scars. The Laser therapy 

was divided into 3 stages: deep fractional ablation 

(60-140 mJ), surface ablation (50-70 mJ, 350Hz), 

entire surface ablation (100 mJ,125-150 Hz). The 

authors concluded that carbon dioxide laser is not 
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sufficiently effective in cases of scar deformities 

alongside with functional impairments, where 

surgical treatment may be more appropriate. Thus, 

laser therapy is effective at the early stage of scar 

formation.  

It should also be noted that laser therapy is less 

dependent on the cause of pathological scarring and 

its localization. 

 

3) Physiotherapy 

Physiotherapy can be used as a stand-alone 

treatment or in conjunction with other therapies. In 

the case of multicomponent treatment, using laser, 

ultrasound, electric or magnetic field as a physical 

factor, a general method drug phoresis is 

implemented, in which the additive effect of such 

treatment is noted, exceeding the result of each 

individual components.  

O.S. Ozerskaya (2007) noted good clinical 

outcome of using drugs with enzymatic activity (such 

as collagenase).  But in conjunction with 

physiotherapy (various phoresis techniques, 

microcurrents, mesotherapy), no side effects or tissue 

adaptation to the exposure method were noted, 

especially  in the case of using a magnetic field.29 

The literature highlights the clear advantage of 

complex approach compared to monotherapy with 

enzymatic medication, based on the summation and 

enhancement of the therapeutic effect of each 

component of treatment.  Multicomponent therapy 

prolongs the activity of drugs and avoids additional 

trauma to surrounding tissues during targeted 

delivery of the active substance to the pathological 

focus.8,30 

N.N. Potekaev et al. (2017) treated 50 patients 

with skin scar deformities at various sites and stages 

of healing using a magnetic field, which was applied 

to the affected areas in a pulsed mode with (Tp - 1.5-

2.5 milliseconds).8 The treatment consisted of 10 

procedures for hypertrophic scars, and 15 - for keloid 

scars. The magnetic therapy was conducted in 

combination with 3000 IU of hyaluronidase 

administration. The authors noted a substantial 

reduction of the area of scar deformation by 75% in 

most patients (94%) at the end of the treatment 

period. 

 

4) Alternative methods of treatment (BTA, new 

experimental modalities) 

The onion extract is actively used in clinical 

dermatology for the treatment of hypertrophic scars 

and showed its effectiveness in improving the quality 

of the scar and reducing symptoms in patients.31,32 

However, in several randomized controlled trials, the 

results of its use were comparable to those with 

standard therapy using petrolatum emollient.33 

Moreover, no additional positive effect was found 

when compared to products containing silicone.  

However, the data may be insufficient due to the 

treatment of patients with burn pathological scarring 

rather than postoperative or post-traumatic cicatricial 

deformity.34 

In the last decade, botulinum toxin has been 

actively used not only for correcting aesthetic and 

age-related aesthetic issues but also for management 

and prevention of the development of pathological 

scars. 

Botulinum toxin A (BTA) is a neurotoxic protein 

that causes reversible muscle paralysis by affecting 

the neuromuscular junction and reducing the release 

of the neurotransmitter acetylcholine.35 

According to recently published articles, this 

effect of botulinum toxin-induced paralysis, known 

as ñchemoimmobilization,ò has shown good clinical 

outcomes in hypertrophic scar prevention, wound 

healing, and management of existing hypertrophic 

and keloid scar.36,37,38,39,40,4,42,43,44 Although 

randomized clinical trials have not yet been 

conducted.7 

Among the latest experimental methods of 

pathological scarring management, the use of stem-

cell technologies has become very promising due to 

their high biological potential through the production 

of active proteins, such as cytokines, cell growth and 

migration factors and others, which directly modulate 

the activity of fibroblasts.45 It is well-known that 

during trauma caused by surgical instruments or laser 

exposure in various areas of the human body, skin 

cells are restored by stem cells, which further 

differentiate into fibroblasts. Newly arrived cells 

actively produce collagen and elastin fibers, 

glycosaminoglycans, and other substances, 

improving the quality of skin at microlevel. This 

technique is called "neurofibrolifting" and is 

proposed for the treatment of pathological scars and 

skin aging using a single monthly injection.46,47,48 

This technique creates optimal conditions for newly 

formed cells, inducing the formation of collagen 

fibers and extracellular matrix. Disadvantages of 

stem cell therapy include the need for thorough 
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cosmetic care of the area in which the injections were 

performed, and the scarcity of clinical data to assess 

long-term treatment outcomes.18 

 

 

Prevention of pathological scars 

development 

It is worth noting that a significant amount of 

research today is focused on achieving excellent 

clinical outcomes in the management of pathological 

scars, rather than on their prevention. Taking into 

account the polyethiological nature of keloids and 

hypertrophic scars, it is difficult  to develop a unified 

approach to prevent pathological scars formation. 

The prevention strategies are mainly taken after 

surgical interventions to avoid pathologic scar 

development. They involve the use of various 

methods of corticosteroid administration, silicone 

dressings, and other aforementioned techniques in 

different combinations.4,7 

Discussion 

Currently, there is a wide range of methods and 

medications for pathological scars management.  

Despite diversity of treatment options, there is no 

universal approach of treatment of keloids and 

hypertrophic scars, as well as pre-surgical prevention 

of their development.   

Particularly little attention is currently paid to the 

prevention and slowing down the processes of 

pathological scarring, although this could 

significantly improve the quality of life of patients in 

the early stages of rehabilitation and reduce the time 

and costs of management of scars maturation4. Over 

the past 10 years there has been a fairly analysis 

extensive of various methods of pathological scars 

treatment. But the most successful, in our view, is the 

summary on pathologic scars treatment modalities, 

their success rates and adverse effects given by 

(Table 1).18 

 

Table 1. The clinical outcomes of pathologic scars treatment modalities 

 

Treatment Outcomes Side effects 

Corticosteroid injections  50-100% response 9-

50% recurrence  

Injection pain, skin atrophy, hypopigmentation  

Laser (PDL 585)  57-85% response  Painful  

Contact cryotherapy  51-76% response  Painful, hypo- and hyperpigmentation, skin atrophy  

Surgery  45-100% recurrence  Recurrences often bigger than original scar  

Surgery followed by 

pressure therapy  

0-10% recurrence  6-24 months treatment duration, high treatment adherence needed, not 

applicable on all body areas, depends on good pressure garment 

manufacturing  

Surgery followed by 

corticosteroid injections  

0-100% recurrence  Injection pain, skin atrophy, hypopigmentation, recurrences often bigger 

than original scar  

Radiation  10-94% response  Stochastic carcinogenic effects, growth interference in children  

Surgery followed by 

radiation  

1-35% recurrence  Stochastic carcinogenic effects, growth interference in children, wound 

healing problems  

 

 

As can be seen from the summary table, there is 

no 100% effective method or combination of 

methods for pathological scars treatment without side 

effects or adverse reactions.49 In our opinion, it may 

be related to the lack of a unified approach of 

treatment outcomes evaluation. In clinical practice 

and research, a variety of scales (POSAS, Skindex-

29, SF-36, EuroQol 5D) are used to describe the 

effect of treatment and to analyze the overall health 

status of patients and their pathologic scars 

perception. The objective indicators in clinical 

studies include gender, age of patients, the 

Fitzpatrick skin type, localization and visibility  of 

pathological scars, their number, causes of its 

development, previous treatment, and 

comorbidities.50 
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Conclusion 

Considering the various methodologies described 

above with different mechanisms of action and 

effectiveness, we believe that the treatment of 

pathological scars has already been widely studied 

and described in the literature. Currently, the most 

relevant issue is the development of new and 

improvement of existing modalities for preventing 

the keloids and hypertrophic scars formation, 

especially when planning surgical interventions. 

Further experimental and randomized controlled 

studies are necessary in order to identify more 

effective methods of pathological scars management.  
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ʆɹɿʆʈ ʄɽʊʆɼʆɺ ʃɽʏɽʅʀʁ ʈʋɹʎʆɺʓʍ ɼɽʌʆʈʄɸʎʀʁ ʂʆɾʅʓʍ ʇʆʂʈʆɺʆɺ 

 

ʆʣʴʛʘ ɼʘʥʠʱʫʢ,1 ɽʣʝʥʘ ʂʘʨʧʦʚʘ2 

 
1. ɺʨʘʯ-ʧʣʘʩʪʠʯʝʩʢʠʡ ʭʠʨʫʨʛ, ʛʣʘʚʥʳʡ ʚʨʘʯ ʆʆʆ ʂʣʠʥʠʢʘ ɼʘʥʠʱʫʢʘè, ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʧʣʘʩʪʠʯʝʩʢʦʡ 

ʠ ʵʩʪʝʪʠʯʝʩʢʦʡ ʭʠʨʫʨʛʠʠ ɸʇʆ ʌʄɹɸ ʄʦʩʢʚʘ, ʈʌ  
2. ɺʨʘʯ-ʧʣʘʩʪʠʯʝʩʢʠʡ ʭʠʨʫʨʛ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʢʦʞʥʳʭ ʙʦʣʝʟʥʝʡ ʠ ʢʦʩʤʝʪʦʣʦʛʠʠ ʌɼʇʆ ʈʅʀʄʋ ʠʤ. 

ʅ.ʀ. ʇʠʨʦʛʦʚʘ, ʄʦʩʢʚʘ, ʈʌ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ʃʝʯʝʥʠʝ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʨʫʙʮʦʚ (ʛʠʧʝʨʪʨʦʬʠʯʝʩʢʠʭ ʠ 

ʢʝʣʦʠʜʥʳʭ) ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʜʝʨʤʘʪʦʣʦʛʠʠ ʠ ʧʣʘʩʪʠʯʝʩʢʦʡ ʭʠʨʫʨʛʠʠ ʚ ʩʚʷʟʠ ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ (ʵʩʪʝʪʠʢʠ), ʘ ʚ ʪʷʞʝʣʳʭ ʩʣʫʯʘʷʭ ʠ ʬʫʥʢʮʠʠ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ 

ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ.  

ʎʝʣʴʶ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ ʙʳʣ ʘʥʘʣʠʟ ʧʨʝʜʣʘʛʘʝʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ 

ʨʫʙʮʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ ʢʦʞʠ. 

ʄʝʪʦʜʳ: ɺ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʩʪʘʪʴʠ ʠʟ Google Scholar, Medline, Scopus, Web Of 

Sciences, PubMed. ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʜʣʷ ʧʦʠʩʢʘ ʚʢʣʶʯʘʣʠ: ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʨʫʙʝʮ, ʪʝʨʘʧʠʷ, ʙʦʪʫʣʦʪʦʢʩʠʥ, 

ʣʘʟʝʨ, ʢʨʠʦʜʝʩʪʨʫʢʮʠʷ, ʛʠʘʣʫʨʦʥʠʜʘʟʘ, ʧʨʦʬʠʣʘʢʪʠʢʘ ʨʫʙʮʦʚ ʢʦʞʠ, ʥʦʚʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʨʘʥ, ʨʫʙʮʝʚʘʥʠʝ 

ʨʘʥ ʠ ʢʦʞʠ, ʙʠʦʠʥʞʝʥʝʨʥʘʷ ʭʠʨʫʨʛʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ: ɺ ʦʙʟʦʨʝ ʧʨʦʚʝʜʝʥ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʦʠʩʢ ʠ ʨʘʩʩʤʦʪʨʝʥʦ 132 ʥʘʠʤʝʥʦʚʘʥʠʷ ʠ ʘʥʥʦʪʘʮʠʠ, 

ʦʪʦʙʨʘʥʦ 50 ʧʦʣʥʦʪʝʢʩʪʦʚʳʭ ʩʪʘʪʝʡ ʚʳʩʦʢʦʛʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ. 

ɺ ʵʪʦʤ ʦʙʟʦʨʝ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʜʦʦʧʝʨʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʨʫʙʮʦʚ, ʢʦʪʦʨʳʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʩʪʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʣʶʙʦʛʦ 

ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʠ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʃʝʯʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʢʣʠʥʠʢʦ-

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʨʫʙʮʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ: ʇʨʦʚʝʜʝʥʥʳʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ʜʦʦʧʝʨʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʨʫʙʮʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙ  r ʚ ʙʫʜʫʱʝʤ ʩʪʘʪʴ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʣʶʙʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʧʣʘʩʪʠʯʝʩʢʦʡ ʭʠʨʫʨʛʠʠ, ʧʦʩʢʦʣʴʢʫ ʚʦʧʨʦʩ ʣʝʯʝʥʠʷ 

ʨʫʙʮʦʚ ʢʦʞʠ ʜʦʩʪʘʪʦʯʥʦ ʦʩʚʝʱʝʥ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ.  
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Abstract 

Purpose: Experimental testing of injection therapy in the area of the upcoming skin incision in order to improve 

the quality of achieving the aesthetic appearance of the skin scarring process. 

Materials and methods: The study was carried out on the skin of the sternum and anterior abdominal wall on 2 

closely related minipigs.3 series of operations were carried out synchronously on two individuals in a surgical 

operating room with preliminary specific markings in the form of rectangles and trapezoids, respectively; the 

nipple-areolar complexes served as a guide for drawing the figures. At each stage, the same type of geometric 

marking of the surgical field was used and repeated interventions were performed in the same areas of injection 

therapy and biopsy sampling. In the postoperative period, on the 30th and 120th days, biopsy specimens were 

taken to verify the ongoing reparative processes based on clinical, photometric and histological analysis. 

Results: Preoperative injection therapy contributed to the formation of a normotrophic scar in structure closer to 

normal skin compared to a scar during normal tissue healing, which allows it to be recommended for preoperative 

preparation and for research in humans. The selected technique allows for assessment of the classic primary 

wound, with the introduction of saline and botulinum toxin intraoperatively and delayed at 1 and 4 months with 

histological analysis of the results. At each stage of the experiment, the team achieved long-term survival of 

minipigs without compromising their vital functions. The same type of geometric marking of the surgical field 

was used and repeated interventions were performed in the same areas of injection therapy and biopsy sampling. 

Conclusion: The methodology allows to assess different methods of linear scar formation with or without the use 

of injection therapy during surgical access, as well as comparing tissue adhesion histologically and optimal scar 

formation. When the effectiveness of BTA therapy is achieved, injection therapy requires further research under 

conditions of tissue deficit or tension during wound closure. 
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Introduction  

The restoration of deformed tissues and lost 

organs of the human body has always been relevant 

in the range of medical and social problems of 

mankind. Injuries to the head and neck are 

particularly difficult  to achieve functional and 

cosmetic restoration.1,2 

Extensive cicatricial deformations of the skin on 

the face greatly disfigure the appearance, leaving 

both patients and operating surgeons dissatisfied with 

the results of treatment.3 

Recent decades have been characterized by 

significant progress in the development of plastic, 

reconstructive and cosmetic surgery.4 

This is explained by advances in transplantology, 

new discoveries in morphology, and the introduction 

of modern biotechnologies and microsurgical 

methods.5 Today, there are many methods and 

techniques aimed at improving the appearance of the 

scar and the quality of life of patients in general, but 

very little research has been aimed at studying the 

prevention of scar formation.6 

The article describes an experimental study 

carried out to analyse skin scarring during formation 

and closure of wounds using various injections in 

surgical access sites. Previously, we have described 

known methods for preventing pathological scarring 

of the skin in our narrative review. The team 

reviewed, reviewed the available literature and 

applied various types of injection therapy in order to 

identify the most optimal drug for improving the skin 

scar.7 

It should be noted that the chosen experimental 

technique is unique both in its complexity of 

synchronous work of two surgical teams, and in the 

fact that in the future this experiment can serve as a 

method for training surgeons in other disciplines 

using online cameras and monitors. An important 

advantage of this technique is the humaneness of the 

experiment, in which the lives of both individuals are 

preserved.  

The most popular biological model for 

performing experimental work in surgery is the 

laboratory mouse. In our work, we tested the 

technique on minipigs as a biological experimental 

model, and achieved positive results in the form of 

adhesion of wound edges and taking similar biopsies 

at various time intervals, recording the results 

clinically, photometrically and histologically. 

The aim of this study is to improve the quality of 

life of the living organism undergoing surgical 

intervention with skin excision, by testing and 

selecting the optimal pre-, intra-, and post-operative 

method of injection therapy and achieving an optimal 

aesthetic-functional result of scar formation. 

 

 

Objectives 

1. To analyse the effectiveness of injection therapy 

in the surgical access area and to improve the 

aesthetic-functional outcome of scars formation. 

2. To achieve the survival of all individuals during 

the experiment 

3. To develop anaesthesia protocols for laboratory 

animals/mini-pigs. 

4. To conduct evidence-based analysis using 

photometry and histological examination. 

 

Thus, the experiment was conducted to verify the 

hypothesis - do modern injection therapy improves or 

worsens the scarring process. 

 

 

Materials  and methods 

3 series of surgical intervention on two closely 

related minipigs (24 months, weighing 45 kg) were 

held during the experiment.  The authors selected 

minipigs for this experiment based on their 

successful experience achieved during cross-

transplantation of face on minipigs from 2016 to 

2019 (Figure 1). 

 

 
Figure 1. Minipigs after cross-transplantation of 

face 

 

The surgical intervention was carried out 

simultaneously on two individuals in an operating 
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theatre room using standard surgical set. During the 

postoperative period, biopsies were taken at 30 and 

120 days to analyse ongoing reparative mechanisms. 

Photography and biopsy sampling were performed at 

all stages of the experiment. Various types of 

injection therapy were considered and applied to 

identify the most optimal drug for optimal scars 

formation.  The initial stage of surgical experiment 

was held on November 3, 2022 under intravenous 

sedation with the participation of a veterinary 

anesthesiologist and 4 surgeons. Both teams 

synchronously marked along the nipple-areolar 

complexes a rectangle on the thoracic area and a 

trapezium in the area of the anterior abdominal wall. 

The minipigs had code numbers 955 and 957. In 

minipig N955, a biopsy sample measuring 1x1 cm 

was taken from a rectangular marked area without 

injections, and the wound was sutured without 

tension with Vicryl  4.0. From the same minipig, a 

1x1 cm biopsy sample was taken from the area of the 

anterior abdominal wall 15 minutes after the 

injection of 2 ml of saline. The wound was sutured 

without tension in the same manner. In minipig 

N957, in the projection of a rectangular marking, a 

1x1 cm biopsy sample was taken 15 minutes after the 

injection of 2 ml of BTA solution. At the same time 

in the projection of the anterior abdominal wall, 2 ml 

of BTA solution was administered for delayed biopsy 

collection. In total, at the first stage, 3 biopsies were 

taken (see Figure 2). 

 

 

Figure 2. The initial  stage of surgical experiment (November 3, 2022): Injection of toxin 

and skin defect formation and suturing.  A - minipig N955. Rectangle ï biopsy was taken 

(control group).  Trapezium - biopsy was taken 15 minutes after the injection of saline.  B - 

minipig N957. Rectangle - biopsy sample was taken 15 minutes after the injection of BTA 

solution. Trapezium - BTA solution was administered for delayed biopsy collection 

 

 

The second stage of the experiment was 

performed on December 8, 2022. Under intravenous 

sedation with the participation of a veterinary 

anesthesiologist. Both teams, in the same manner as 

at the previous stage, marked along the nipple-areolar 

complexes a rectangle on the thoracic area and a 

trapezium in the area of the anterior abdominal wall. 

In minipig N955, no biopsy sample was taken 

from the rectangular marked area during the second 

stage. However, a repeat 1x1 cm biopsy was taken 

from the area of the anterior abdominal wall, 

previously injected with saline. The wound was 

sutured without tension with Vicryl  4.0. 

In minipig N957, a repeat biopsy was taken from 

the rectangular marking area. Additionally, a primary 

1x1 cm biopsy was taken from the anterior 

abdominal wall after 35 days of BTA injection for 

further delayed investigation of tissue reparation. 

In total, at the second stage, 3 biopsies were taken 

(see Figure 3). 
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Figure 3. Second stage of the experiment (December 8, 2022). A - minipig N955. A repeat 

biopsy was taken from the area of the anterior abdominal wall, previously injected with 

saline. B - minipig N957. Rectangle - repeat biopsy was taken Trapezium - a primary 

biopsy was taken 

 

 

The third stage of surgical experiment was held 

on March 3, 2023. The marking principle remained 

the same.  

In minipig N955, a biopsy sample measuring 1x1 

cm was taken from a rectangular marked area. And a 

1x1 cm biopsy sample was taken from the area of the 

anterior abdominal wall.  

In minipig N957, in the projection of a 

rectangular marking, a 1x1 cm biopsy sample was 

taken from a rectangular marked area. At the same 

time in the projection of the anterior abdominal wall, 

a secondary biopsy measuring was taken after 120 

days of BTA injection.  

In total, at the third stage, 4 biopsies were taken 

(see Figure 4). 

 

 

Figure 4. Third stage of the experiment (March 3, 2023). A - minipig N955. Rectangle - 

repeat biopsy was taken. Trapezium - a repeat biopsy was taken. B - minipig N957. 

Rectangle - repeat biopsy was taken Trapezium - a secondary biopsy was taken 

 

 

In total, 10 biopsy specimens were taken during 

all three stages.  In this study, the BTA drug 

ñRelatoxò (ñNPO Microgenò, Russia) and saline 

ñSolopharmò (ñGroteskò Russia) were used at all 3 

stages. 

During postoperative period, experimental 

animals received antibacterial (interspectin IM single 

injections 1 ml/10kg) for 14 days to prevent 

secondary bacterial infection. The collection of 

specimens for histological examination on days 30 

and 120 was carried out under intravenous sedation 

using Zoletil-100 1.5 mg/kg and Xyla 0.15 ml/kg. 
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Results 

See Table 1 and the scheme of interventions on 

minipigs, as well as time intervals, are presented in 

Figure 5. 

 

Table 1. Realization of scar models with and without injection therapy at various stages of the experiment 
 

Number of 

specimen 

Number of 

specimens 

Number of 

biopsies taken 

Design of the experiment 

I  stage - initial  interventions 

2 4 3 biopsy without injection  

biopsy with intraoperative saline injection  

biopsy with intraoperative BTA injection  

preoperative BTA injection  

II  Stage - after 1 month 

2 4 3 repeat biopsy with intraoperative saline injection  

repeat biopsy with intraoperative BTA injection  

primary preoperative BTA injection  

III  Stage - after 4 months 

2 4 4 repeat biopsy without injection  

repeat biopsy with intraoperative saline injection  

repeat biopsy with intraoperative BTA injection  

repeat preoperative BTA injection  

In Total: 2 In Total: 12 In Total: 10  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. A conventional diagram of experimental specimensô markings, used in all 3 stages to maintain the 

accuracy of the injections and surgical incisions 

 

 

 

 

 

 

Minipig N955 

 

I Stage - First specimen (control 
group)   

II Stage - no biopsy sample was 

taken 
III Stage - First specimen 

 

 
I Stage - Second specimen 

(Saline, intraoperative biopsy)   

II Stage - First specimen (Saline, 
1 month biopsy)   

III Stage - Second specimen 

(Saline, 4 months biopsy)   
 

Minipig N957 

 
I Stage - Third specimen (BTA, 

intraoperative biopsy)   

II Stage - Second specimen 
(BTA, 1 month biopsy)   

III Stage - Third specimen 

(BTA, 4 months biopsy)   
 

 

I Stage - no biopsy sample was 

taken 
II Stage - Third specimen (BTA, 1 

month biopsy)   

III Stage - Fourth specimen (BTA, 
4 months biopsy 
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Histological analysis Stage I  (3 yellow 

samples) 

Description of the first specimen 

Skin fragments are represented by a stratified 

squamous epithelium with usual structure. The 

epithelium has outgrowths and folds of various sizes. 

The folds of the epidermis are smoothed, their height 

is reduced. All  5 sublayer of epidermis (stratum 

basale, spinosum, granulosum, lucidum, corneum) 

are clearly identified. The keratinization is well 

expressed. The thickness of the epithelium is 

noticeably less than dermis (Figure 6).  
 

 
 

Figure 6. Histopantomogram. A fragment of skin. Thin 

epidermis and thick dermis. Mallory staining. 

Magnification 3x 

 

 

The structure of the dermis is heterogeneous, with 

areas of uneven thickness of collagen fibers. In the 

central part, collagen fibers of medium thickness and 

moderate cellularity are observed. Blood-filled 

capillaries are represented between the fibers. The 

fibers are densely arranged, but with reduced 

retraction phenomenon. Fiber bundles within the 

central zone are of comparable size and moderate 

density. Metachromasia demonstrates moderate and 

equal compaction of collagen fibers within the 

densely fibrous connective tissue. At the periphery of 

the described area, collagen fibers with larger 

diameter are observed (Figure 7).  
 

 
 

Figure 7. A fragment of skin. The folds of the 

epidermis are smoothed, their height is reduced. Mallory 

staining. Magnification 100x 

Picro-sirius red staining revealed clear 

predominance of collagen type I over collagen type 

III.  Collagen fibrils in bundles of densely fibrous 

connective tissue show predominantly red 

fluorescence (Figure 8). 
 

 
 

Figure 8. A fragment of skin. The folds of the 

epidermis are smoothed, their height is reduced. Picro-

sirius red staining. Magnification 50x 
 

 

Description of the second specimen 

Skin fragments are represented by a stratified 

squamous epithelium with usual structure. The 

epithelium has outgrowths and folds of various sizes. 

The folds of the epidermis are smoothed, their height 

is reduced. All  5 sublayer of epidermis (stratum 

basale, spinosum, granulosum, lucidum, corneum) 

are clearly identified. The keratinization is well 

expressed. The thickness of the epithelium is 

noticeably less than dermis (Figures 9, 10). 
 

 
 

Figure 9. Histopantomogram. A fragment of skin. Thin 

epidermis and thick dermis with dense compaction of 

collagen fibers (thick scar). Mallory staining. 

Magnification 3x 

 



Journal Bulletin  of Stomatology and Maxillofacial Surgery, Vol. 20 ˉ 1 
 

 

Danishchuk O, Volkov A, Reshetin V, Danishchuk M, Karpova E, Nazarian D. Analysis Of Skin Scarring With Pre-, 

Intra - And Delayed Surgical Injection Therapy: The Preclinical Research. Bulletin of Stomatology and Maxillofacial 

Surgery. 2024;20(1):111-127. doi: 10.58240/1829006X-2024.1-111 

117 

 
 

Figure 10. A fragment of skin. Dense bundles of 

collagen fibers are brightly dyed. Mallory staining. 

Magnification 100x 

 

 

The structure of the dermis is heterogeneous 

contains. Also, the areas with a high density of 

collagen fibers are clearly identified. Metachromasia 

demonstrates a pronounced deposition of collagen 

fibers (yellow staining). Blue-stained collagen fibers 

with smaller diameter are observed at the periphery 

(Figure11).  

 

 
 

Figure 11. A fragment of skin. Anisotropic red 

fluorescence in the central zone of the samples. Picro-

sirius red staining. Magnification 50x 

 

 

Picro-sirius red staining revaled clear 

predominance of collagen type I over collagen type 

III.  As in previous sample, Collagen fibrils in 

bundles of densely fibrous connective tissue show 

predominantly red fluorescence 

 

Description of the third specimen 

This sample is represented by stratified squamous 

epithelium and subcutaneous fat (Figures 12, 13).  
 

 
 

Figure 12. Histopantomogram. A fragment of skin. 

Thin epidermis and thick dermis. Mallory staining. 

Magnification 3x 

 

 

The epithelium has outgrowths and folds of 

various sizes. The folds of the epidermis are 

smoothed, their height is reduced. All  5 sublayer of 

epidermis (stratum basale, spinosum, granulosum, 

lucidum, corneum) are clearly identified. The 

keratinization is well expressed. The thickness of the 

epithelium is noticeably less than dermis (Figures 9, 

10). 
 

 
 

Figures 13. A fragment of skin. The folds of the epidermis 

are smoothed, their height is reduced 

 

 

The densely arranged bundles of connective tissue 

fibers, with reduced retraction phenomenon. 

Moderate compaction of collagen Mallory staining. 

Magnification 100x 

 

The dermis is represented by fibrous, irregular 

connective tissue with areas of dense bundles of 

collagen fibers, originating from the epidermis and 

extending deep into the dermis. Malloryôs aniline 

blue staining revealed the densely arranged bundles 

of connective tissue fibers, with reduced retraction 

phenomenon. Metachromasia demonstrates moderate 

compaction of collagen fibers in bundles within 

densely fibrous irregular connective tissue in the 

central part of the samples. 
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Picro-sirius red staining revaled a predominant 

expression of collagen type I over collagen type III.  

Evaluation of the anisotropic fluorescence 

distribution of collagen fibers in samples from this 

group demonstrated a even increase in collagen type 

I (red and yellow fluorescence) in the central part of 

the dermis samples, while the distribution of collagen 

types I and III  was regular only at the edges of the 

samples (Figure 13). 
 

 
 

Figure 14. A fragment of skin. Anisotropic red 

fluorescence in the central zone of the samples. Picro-

sirius red staining. Magnification 50x 

 

 

Evaluation of the anisotropic fluorescence 

distribution of collagen fibers in samples from this 

group demonstrated an even increase in collagen type 

I (red and yellow fluorescence) in the central part of 

the dermis, while the distribution of collagen types I 

and III  was regular only at the edges of the samples. 

 

Thus, a comparative analysis of samples from the 

first series (biopsy collection on 03.11.2022) did not 

reveal significant differences between sample 1 and 

sample 3 in the quantity and quality of collagen types 

I and III  distribution. Sample 2 showed a significant 

accumulation of dense collagen fibers (the reason for 

densification is unclear) The structure of the dermis 

in samples 1, 2, and 3 showed little differences. 

Although, in sample 3, collagen fibers in the central 

part of the dermis are thickened and have a nodular 

structure. 

 

 

Stage II  (3 green samples) 

Description of the first specimen 

The sample is represented by stratified squamous 

epithelium and subcutaneous fat (Figure 15).  

 
 

Figure 15. Histopantomogram. A fragment of skin. 

Thin epidermis and thick dermis. Mallory staining. 

Magnification 3x 

 

 

The epithelium has outgrowths and folds of 

various sizes. All  5 sublayer of epidermis (stratum 

basale, spinosum, granulosum, lucidum, corneum) 

are clearly identified. The keratinization is well 

expressed. The thickness of the epithelium is 

noticeably less than dermis (Figure 16). 
 

 
 

Figure 16. A fragment of skin. Thin epidermis Mallory 

staining. Magnification 3x 

 

 

The dermis is represented by fibrous, irregular 

connective tissue. Malloryôs aniline blue staining 

revealed the loosely arranged bundles of connective 

tissue fibers, with reduced retraction phenomenon. 

Metachromasia demonstrates moderate compaction 

of collagen fibers in bundles. 

 

Picro-sirius red staining revealed equal 

distribution of types I and III  collagen.  Collagen 

fibrils of dense connective tissue simultaneously 

show green, yellow and, to a lesser extent, red 

fluorescence (Figure 17). 
 


