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Abstract 

Title: Comparative analysis of the effect of adhesive systems on the microelement composition of the dentin of the 

crown part of the tooth. 

Purpose: To research the microelement composition of the «filling-tooth» interactive zone, the morphological 

characteristics of its border, to assess the effect of adhesive systems of the V and VII (self-etching) generations on 

the ion-exchange composition of the dentin of the crown part of the tooth, and to qualitatively assess the microelement 

composition of the hybrid dentin zone. 

Materials and methods: Extracted teeth with preserved crown part (n=20), enamel etching gel (Vladmiva), V 

generation Singlebond - 2 adhesive system (3M ESPE), self-etching adhesive system Prime-Bond Universal 

(Dentsply Sirona), light-cured composite material Migrofil (Republic of Belarus). The research of the microstructure 

of samples with formed and sealed Class I cavities according to Black was carried out on a certified high-resolution 

scanning electron microscope «Mira» by Tescan (Czech Republic). The research of the microelement composition of 

the «filling-tooth» border was carried out by X-ray spectral analysis, which consisted of 2 blocks: using the adhesive 

system of the fifth generation and the seventh generation of the adhesive system. 

Conclusions: 1. A comparative analysis of the results of using the fifth-generation adhesive system and the self-

etching adhesive system showed that when using the total etching technique, trace elements Ca and P migrate from 

the tooth dentin structure into the hybrid zone. When using the adhesive system VII, the migration of elements was 

not established, due to the lack of demineralization of the dentin structure and the modification of the smeared layer. 

2. Qualitative assessment of planar spectrograms revealed an increase in the carbon element in the modified adhesive 

layer. which is due to the presence of a smeared layer after odontopreparation of hard tissues of teeth destroyed by a 

carious process 

3. The migration of the Si element indicates the chemical interaction of the adhesive and the filling material, as well 

as the filling material and the dentin of the tooth through the adhesive layer. 

4. The use of the adhesive system of the fifth generation provides a higher quality of the marginal fit of the filling 

material to the surface of the dentin than when using a self-etching adhesive system. 
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Introduction 

In modern restorative dentistry, adhesive systems 

are used, designed not only to ensure better adhesion 

of the filling (micromechanical adhesion), but also to 

migrate useful microelements into the hard tissues of 

the tooth (chemical adhesion) and vice versa.2,3 

After preparation of the carious cavity, a so-called 

smear layer is formed on the surface of the dentin, 

which forms a film 2–10 µm thick on the surface of 

the dentin, closing the intra- and peritubular spaces of 

the den-tin, thereby preventing the penetration of the 

components of the adhesive system into its structures. 

In the early 90s. XX century in dental practice, the 

sixth and seventh generations of adhesive systems 

appeared, represented by self-etching systems. Their 

development for use was determined by the desire of 

manufac-turers to reduce the number of stages of 

working with adhesive systems and, thereby, reduce 

the number of dentist errors when working with 

adhesive systems. The development of the strategy of 

self-etching of den-tal tissues was due to the high 

sensitivity to violations of adhesive preparation when 

using adhesive systems of the IV and V generations 

and, as a consequence, the frequent occurrence of 

postoperative sensitivity. In addition, the use of self-

etching systems reduced the number of work steps 

and, accordingly, reduced the number of errors at the 

stages of working with the adhesive system.  

The advantages of self-etching systems are a 

shorter adhesive preparation time, a very simple 

operating procedure, and a low risk of postoperative 

sensitivity. However, the absence of the stage of 

etching and removal of the smear layer from the 

surface of the dentin of the tooth after preparation of 

the carious cavity doubt remains full. The 

disadvantages of using self-etching adhesive systems 

were considered to be large differences in adhesion to 

enamel and dentin. These indicators, presented by 

manufacturing companies as higher values than those 

of the IV and V generations, as well as the low 

efficiency of etching of intact enamel and sclerotic 

dentin, the high hydrophilicity and acidity of the 

components did not always lead to good final results. 

In connection with the above, when using self-etching 

systems, a selective etching tech-nique is used.1 At 

present, the degree of influence of various adhesive 

systems on the ion-exchange composition of dentin of 

the tooth crown has not been fully revealed. 

Thus, studies of the effect of adhesives not only on 

the structural characteristics of the tooth (components 

of the hybrid zone), but also on the metabolism of its 

tissues, in particular, on the mineral component, and 

the possibility of penetration of tooth microelements 

into the bonding system, remain relevant.3 

This research is aimed at studying the replacement 

therapy of the tooth crown in the context of 

establishing the microelement composition of the 

dentin of the crown of the tooth after restoration using 

adhesive sys-tems of the V and VII (self-etching) 

generations in vitro. 

 

 

Purpose  

The purpose of the work was to research the 

microelement composition of the interactive «filling-

tooth» zone, the morphological characteristics of its 

border, to assess the influence of adhesive systems of 

the V and VII (self-etching) generations on the ion-

exchange composition of dentin in the coronal part of 

the tooth and to qualitatively assess the microelement 

composition of the hybrid dentin zone. 

 

 

Materials and methods 

Research materials: extracted teeth with the crown 

part preserved (n=20), gel for etching enamel 

(Vladmi-va), fifth generation adhesive system 

Singlebond - 2 (3M ESPE), self-etching adhesive 

system Prime-Bond Universal (Dentsply Sirona), 

light-curing composite material Migrofil (Republic of 

Belarus). The experi-ment used teeth removed for 

medical reasons. The score of tested samples for the 

research is divided into two groups: group 1 (n=10) 

and group 2 (n=10) - experimental with cavities of 

Black class I formed, de-pending on the type of 

adhesive system used. In the first group, total etching 

and a fifth-generation adhesive system were used to 

fill cavities; in the second experimental group, a 

seventh generation (self-etching) ad-hesive system 

was used. After filling, the teeth were placed in a 

thermostat for 72 hours at a temperature of 37°C and 

100% humidity. To obtain samples, longitudinal and 

transverse cuts of the tooth crown were made. 
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The microstructure of the samples was studied 

using a certified high-resolution scanning electron 

micro-scope «Mira» from Tescan (Czech Republic) 

with a field emission cathode. To research in a 

scanning elec-tron microscope, the surface of polished 

sections of tooth samples was sprayed with conductive 

cathode chromium under vacuum conditions for 10 s. 

The research of the elemental composition was carried 

out using a micro-X-ray spectral analyzer from 

Oxford Instruments (England). 

Sections of tooth samples were placed in a 

scanning electron microscope camera for X-ray 

spectral analysis at various magnifications. 

The scanning areas were the following zones: 

«composite material - adhesive layer - hybrid zone – 

dentin». 

 

 

The research of the microelement composition of 

the «filling-tooth» interface was carried out using X-

ray spectral analysis, which consisted of 2 blocks: 

 

 

1-block  

1-block: Micro-X-ray spectral analysis of the 

«filling-tooth» boundary when using the fifth 

generation of adhesive system. 

 

 
 

Figure 1. Scanning area within which MRSA was 

performed (1 block of the research - when using the 

V generation adhesive system) 

 

 
 

Figure 2. Planar spectrogram 1 - Concentration 

curves of distribution of elements (1 block of 

research - when using adhesive system of the fifth-

generation) 

 

The figure 1 shows the scanning area of the test 

sample of block 1. 

Based on the sounding performed, planar 

spectrogram 1 was obtained (Figure 2), which reflects 

the microele-ment composition in the scanning area. 

Interpretation of planar spectrogram 1. 

On the Oy axis: changes in the intensity value of 

the secondary characteristic radiation excited by a 

directed electron beam within the designated scanning 

line. The line thickness is about 1 µm. On the Ox axis: 

dis-tance and total length of the scan line in 1 µm. 

 

 

Research Results of the 1-block 

1) Concentration curves of the following elements 

were obtained: Si, P, Ca, C, Na, Mg. Migration is 

deter-mined only for Si, P, Ca. 

2) Qualitative analysis of planar spectrograms in 

filling areas using V generation adhesive systems 

revealed accumulation of P and especially Ca in 

the hybrid zone. The increased concentration of 

Ca in the hybrid zone is primarily due to 

decalcification of dentin after exposure to 37% 

orthophosphoric acid. At the border of the 

adhesive layer and the filling material, a high 

concentration of trace elements calcium and 

phospho-rus was also established, but trace 

elements such as Si, P, Ca, C, Na, Mg were also 

identified. Interactive zones, where a dense 

contact zone is established, confirms the presence 

of chemical adhesion, which is determined by the 

mutual penetration of elements from the adhesive 

system into the structure of the materi-al, and vice 

versa. The chemical interaction of the adhesive 

and the filling material, as well as the filling 
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material and tooth dentin through the adhesive 

layer is evidenced by the migration of the Si 

element (Figure 1). 

 

 

2-block 

2-block: Micro-X-ray spectral analysis of the 

«filling-tooth» interface using a self-etching 

adhesive system. 

 

 
 

Figure 3. Scanning area within which MRSA 

×2000 was performed (2 block of the research - 

when using a self-etching adhesive system) 

 

 
 

Figure 4. Planar spectrogram 2. Concentration 

curves of distribution of elements (2 block of 

research - when using a self-etching adhesive system) 

 

The interpretation of Figure 3 and planar 

spectrogram 2 (Figure 4) is similar to the 

interpretation of Figure 1 and planar spectrogram of 

block 1. 

 

 

 

 

Research Results of the 2-block 

1) Concentration curves of the elements Si, P, Ca, C, 

Na, Mg were obtained. Traces of microelements 

Si, P, Ca are determined in the modified zone. 

2) A qualitative analysis of spectrogram 2 revealed 

the absence of Ca and P in the hybrid zone in a 

compar-ative analysis with spectrogram 1 when 

using the fifth-generation adhesive system, which 

is due to the non-removal of the smear layer, and 

the modification of the smear layer when using a 

self-etching adhesive sys-tem. 

 

 

Discussion 

In this research, it is not possible to assess the 

migration of microelements, as well as the depth of 

their penetration, but it allows us to give a qualitative 

assessment of the migration of microelements from 

the adhesive system to dentin and in the opposite 

direction. 

Qualitative analysis of the spectrogram revealed 

the absence of Ca and P in the hybrid zone, which is 

due to the presence of a modified smear layer when 

using a self-etching adhesive system. 

Figures 5 and 6 show sections of teeth showing the 

«filling-tooth» boundary when using the fifth-

generation adhesive system (Figure 5) and a self-

etching adhesive system (Fig. 6). A qualitatively 

tighter fit of the filling material and the adhesive 

system was established in samples using the V 

generation of the adhesive system (Figure 5). When 

analyzing samples from the second block of research 

(using a self-etching adhesive system), areas of 

impaired contact of the modified adhesive layer with 

the surface of the dentin of the tooth were identified, 

as well as single areas of impaired contact of the 

modified adhesive layer with the filling material 

(Figures 3, 6). During the analysis of planar 

spectrograms, an increase in element C in the zone of 

modified adhesive layer, which is due to the presence 

of a smear layer after odontopreparation. 
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Figure 5. Section of the «filling-tooth» border 

when using the adhesive system of the V generation 

 

 
 

Figure 6. Section of the «filling-tooth» border 

when using the adhesive system of the VII generation 

 

Thus, during the research was established that the 

sealing density of the filling to the dentin when using 

a self-etching adhesive system is lower than when 

using a V generation adhesive system, which is due to 

the modification of the smear layer on the dentin 

surface after odontopreparation. 

When conducting comparative analysis of the 

results, it was found that only when using the fifth-

generation adhesive system does migration of trace 

elements Ca and P occur from the structure of tooth 

dentin into its hybrid zone, as well as migration of the 

element Si from the filling material through the 

adhesive layer into tooth dentin. The data obtained are 

combined with previously conducted studies in the 

mode of total etching of hard dental tissues.3 

 

 

Conclusions 

Based on the results of the research, we formulated 

the following conclusions: 

1. A comparative analysis of the results of using the 

fifth-generation adhesive system and a self-

etching adhesive system showed that when using 

the total etching technique, trace elements Ca and 

P mi-grate from the tooth dentin structure to the 

hybrid zone. 

When using the VII generation adhesive system, 

no migration of elements was detected due to the 

lack of demineralization of the dentin structure 

and the formation of a modified smear layer. 

2. A qualitative assessment of planar spectrograms 

revealed an increase in the carbon element in the 

modified adhesive layer. which is due to the 

presence of a smear layer after odontopreparation 

of hard dental tissues destroyed by the carious 

process 

3. Migration of the Si element indicates the chemical 

interaction of the adhesive and the filling material, 

as well as the filling material and tooth dentin 

through the adhesive layer. 

4. The use of a V generation adhesive system ensures 

a higher quality of marginal seal of the filling 

material to the dentin surface than when using a 

self-etching adhesive system. 
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ԱՏԱՄԻ ՊՍԱԿԻ ԴԵՆՏԻՆԻ ՄԻԿՐՈՏԱՐՐԵՐԻ ԿԱԶՄԻ ՎՐԱ ԱԴՀԵԶԻՎ ՀԱՄԱԿԱՐԳԵՐԻ 

ԱԶԴԵՑՈՒԹՅԱՆ ՀԱՄԵՄԱՏԱԿԱՆ ՎԵՐԼՈՒԾՈՒԹՅՈՒՆ 

 

Գալինա Չիստյակովա 

 

Բելառուսի պետական բժշկական համալսարանի ստոմատոլոգիական պրոպեդևտիկայի և 

նյութագիտության ամբիոնի դոցենտ, Մինսկ, Բելառուս  

 

Ամփոփում 

Նպատակը. ՈՒսումնասիրել «լցանյութ-ատամ» ինտերակտիվ գոտու միկրոտարրերի կազմը, դրա եզրագծի 

մորֆոլոգիական բնութագրերը, գնահատել V և VII սերնդի ադեհզիվ համակարգերի ազդեցությունը 

իոնափոխանակման բաղադրության վրա, ատամի դենտինի և դենտինի հիբրիդային գոտու միկրոտարրերի 

բաղադրության որակական գնահատում։ 

Նյութեր և մեթոդներ. Հեռացված ատամներ՝ պահպանված պսակով (n=15), էմալը մշակելու համար 

նախատեսված գել (Վլադմիվա), հինգերորդ սերնդի ադեհզիվ համակարգ Singlebond - 2 (3M ESPE), բոնդ 

Prime-Bond Universal (Dentsply Sirona), լուսակարածրացող կոմպոզիտային նյութ Migrofil (Բելառուսի 

Հանրապետություն): I դասի ձևավորված և լցված խոռոչներով նմուշների միկրոկառուցվածքի 

ուսումնասիրությունը՝ ըստ Black-ի, իրականացվել է Tescan-ի (Չեխիա) հաստատված սկանավորող 

էլեկտրոնային մանրադիտակի միջոցով (Չեխիա):  

«Լցանյութ-ատամ» ինտերակտիվ գոտու ուսումնասիրությունը իրականացվել է ռենտգենյան սպեկտրային 

անալիզով, որը բաղկացած է եղել 2 բլոկից՝ օգտագործելով հինգերորդ սերնդի ադեհզիվ համակարգ և 

յոթերորդ սերնդի ադեհզիվ համակարգ: 

Եզրակացություններ. 1. Հինգերորդ սերնդի ադեհզիվ համակարգի և ինքմշակող ադեհզիվ համակարգի 

արդյունքների համեմատական վերլուծությունը ցույց է տվել, որ ընդհանուր մշակման տեխնիկա կիրառելիս 

Ca և P միկրոտարրերը ատամի դենտինի կառուցվածքից տեղափոխվում են հիբրիդային գոտի: 

VII սերնդի ադեհզիվ համակարգ օգտագործելիս տարրերի միգրացիա չի հայտնաբերվել դենտինի 

կառուցվածքի դեմինալիզացիայի և քսուքի շերտի փոփոխության պատճառով: 

2. Պլանային սպեկտրոգրամների որակական գնահատումը բացահայտեց փոփոխված ադեհզիվ շերտում 

ածխածնի տարրի ավելացում, ինչը պայմանավորված է կարիեսային պրոցեսից քայքայված ատամի կոշտ 

հյուսվածքների օդոնտոպատրաստումից հետո քսուքի շերտի առկայությամբ. 

3. Si տարրի միգրացիան ցույց է տալիս ադեհզիվ և լցանյութի, ինչպես նաև լցանյութի և ատամի դենտինի 

քիմիական փոխազդեցությունը ադեհզիվ շերտի միջով: 

4. V սերնդի ադեհզիվ համակարգի օգտագործումը ապահովում է լցանյութի մարգինալ կպչունության ավելի 

բարձր որակ դենտինի մակերեսին, քան ինքմշակող ադեհզիվ համակարգ օգտագործելիս: 

REFERENCES 
 



Journal Bulletin of Stomatology and Мaxillofacial Surgery, Vol. 19 № 4 
 

 

Chistyakova G. Comparative Analysis Of The Effect Of Adhesive Systems On The Microelement Composition Of The 

Dentin Of The Crown Part Of The Tooth. Bulletin of Stomatology and Maxillofacial Surgery. 2023;19(4):5-11. doi: 

10.58240/1829006X-2023.19.4-5 

 11 

КОМПАРАТИВНЫЙ АНАЛИЗ ВЛИЯНИЯ АДГЕЗИВЫХ СИСТЕМ НА МИКРОЭЛЕМЕНТНЫЙ 

СОСТАВ ДЕНТИНА КОРОНКОВОЙ ЧАСТИ ЗУБА 

 

Галина Чистякова 

 

Доцент Белорусского государственного медицинского университета, кафедра стоматологической 

пропедевтики и материаловедения, Минск, Беларусь  

 

Абстракт 

Цель: Исследование микроэлементного состава интерактивной зоны «пломба-зуб», морфологической 

характеристики ее границы, оценка влияния адгезивных систем V и VII (самопротравливающего) поколений 

на ионно-обменный состав дентина коронковой части зуба и качественная оценка микроэлементного состава 

гибридной зоны дентина. 

Материалы и методы: Экстрагированные зубы с сохранённой коронковой частью (n=15), гель для 

травления эмали (Владмива), адгезивная система V поколения Singlebond - 2 (3M ESPE), 

самопротравливающая адгезивная система Prime-Bond Universal (Dentsply Sirona), светоотверждаемый 

композиционный материал Мигрофил (Республика Беларусь). Исследование микроструктуры образцов со 

сформированными и запломбированными полостями I класса по Блэку проводили на аттестованном 

сканирующем электронном микроскопе высокого разрешения «Mira» фирмы «Tescan» (Чехия) 

Исследование микроэлементного состава границы «пломба-зуб» проводили методом рентгеноспектрального 

анализа, которое состояло из 2 блоков: с применением адгезивной системы V поколения и VII поколения 

адгезивной системы. 

Выводы: 1. Компаративный анализ результатов использования адгезивной системы V поколения и 

самопротравливающей адгезивной системы   показал, что при использовании техники тотального травления 

происходит миграция микроэлементов Ca и P из структуры дентина зуба в гибридную зону. 

При использовании адгезивной системы VII миграции элементов не установлено, из-за отсутствия 

деминерализации структуры дентина и модификации смазанного слоя.  

2. При качественной оценке планарных спектрограмм установлено повышение элемента углерода в 

модифицированном адгезивном слое. что обусловлено присутствием смазанного слоя после 

одонтопрепарирования твердых тканей зубов, деструктированных кариозным процессом   

3. Миграция элемента Si свидетельствует о химическом взаимодействии адгезива и пломбировочного 

материала, а также пломбировочного материала и дентина зуба через слой адгезива.  

4. Использование адгезивной системы V поколения обеспечивает более высокое качество краевого 

прилегания пломбировочного материала к поверхности дентина, чем при использовании 

самопротравливающей адгезивной системы. 
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Abstract 

Aim: The aim of the study was to evaluate the prevalence and morphology of the middle mesial canal and middle 

distal canal in mandibular first molars in North Indian subpopulation using Cone Beam Computed Tomography. 

Methodology: 60 Cone Beam Computed Tomography (CBCT) scans were retrospectively analyzed out of 

which 40 mandibular first molars were included in this study as per inclusion and exclusion criteria. The 

collected CBCT scans were observed for the presence of middle mesial and middle distal canal in mandibular 

first molars. The root canal configuration of the middle mesial and middle distal canals in the mandibular first 

molars was then observed in axial and coronal sections of CBCT scans. 

Results: Out of total 40 examined mandibular first molars, the prevalence of middle mesial canal in mandibular 

first molar was found out to be 5% and the prevalence of middle distal canal in mandibular first molar was found 

out to be 10%. The confluent configuration was the most common root canal configuration type of both middle 

mesial and middle distal canal. 

Conclusion: Locating middle mesial and middle distal canal is imperative in order to achieve good endodontic 

prognosis for mandibular first molars. CBCT analysis remains as a non-invasive and clinically effective tool for 

determining root canal morphology. Knowing the incidence of variations in root canal anatomy is crucial for 

alerting doctors to the possibility of encountering them in clinical practice. 
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Introduction  

The main goal of endodontic therapy is to 

thoroughly debride the entire root canal system by the 

means of cleaning, shaping, and disinfection allowing 

for three-dimensional obturation of the root canal 

system.1 However, the intricacy of root canal 

architecture creates clinical hurdles and problems that 

frequently jeopardize the fundamental purpose of 

endodontic therapy.2 Knowledge of the variations in 

root canal anatomy can directly affect the success rate 

of root canal treatment, thus making it highly essential 

to understand such variations. 

In the oral cavity, the mandibular first molar is the 

first permanent tooth to erupt at the age of 6-7 years, 

exposing it to earlier decay leading to the requirement 

of endodontic treatment.3 Various anatomic variations 

are present in mandibular first molars such as 

additional roots, extra canals, isthmuses, lateral canals 

and apical ramifications.3 

The classic literature describes the presence of two 

canals in the mesial root of mandibular first molar, 

although the first evidence of an independent third  

mesial canal called as middle mesial canal (MMC) 

with its own access orifice and apical foramen was 

described by Vertucci and Williams4 and by Barker et 

al.5 Middle distal canal was first reported by Martinez 

Berna and Badanelli.6 Pomeranz et al. classified 

MMCs into three types (a) independent, (b) fin or (c) 

confluent as depicted in Figure 1.7 

 

 
 

Figure 1. Pomeranz et al., middle mesial canal 

classification showing (a) independent configuration, 

(b) fin configuration, (c) confluent configuration to 

mesiobuccal canal and (d) to mesiolingual canal 

 

Several methodologies have been used to study the 

root canal system configuration of the first mandibular 

molar. Cone Beam Computed Tomography (CBCT) 

scans have recently shown to be quite a valuable aid 

in various stages of endodontic treatment and in 

identifying anatomical variations because close to 

accurate three-dimensional radiographic images can 

be obtained by this technique.8,9 

Therefore, the purpose of this study was to use 

CBCT radiographic imaging to find the prevalence 

and canal configuration of middle mesial and middle 

distal canal in mandibular first molars. 

 

 

Methodology 

60 Cone Beam Computed Tomography Scans were 

procured from Baba Jaswant Singh Dental College, 

Hospital and Research Institute. CBCT scans were 

performed with a CBCT Machine (Dentsply Sirona 

Orthophos S, Figure 2). Images were examined using 

SIDEXIS 4 viewer. 

 

 
 

Figure 2. CBCT Machine (Dentsply Sirona 

Orthophos S) 

 

CBCT scans having intact mandibular first molars 

with two roots, fully formed apices were included in 

the study. CBCT scans that lacks clarity and presence 

of scatter producing elements were excluded. Also, the 

CBCT scans having mandibular first molars with root 

surface caries, resorptive defects were excluded.  

After applying inclusion and exclusion criteria, 40 

mandibular first molars were included in the study and 

samples were numbered from 1 to 40. From the scans, 

the axial and coronal sections of mandibular first 

molars were observed for the presence of middle 
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mesial and middle distal canal. Morphological pattern 

was noted and classified using Pomeranz et al. 

classification.  

 

Results  

The total number of mandibular first molars 

examined were 40 and the middle mesial canal was 

found in sample number 5 and 33 (Figure 3), 

corresponding to a prevalence of 5% (Table 1) and 

middle distal canal was found in sample number 

11,20,27 and 34 (Figure 5) corresponding to the 

prevalence of 10% (Table 1). 

 

Table1: Prevalence of Middle Mesial and Middle 

Distal canal in Mandibular first molars 
 

Canal Number of teeth 

MIDDLE MESIAL CANAL (MMC) 02 (5%) 

MIDDLE DISTAL CANAL (MDC) 04 (10%) 

 

 
 

Figure 3. Middle mesial canal seen in axial 

section of CBCT scan 

 

 
 

Figure 4. Middle mesial canal seen in coronal 

section of CBCT scan 

 

While the canal configuration of middle mesial 

was observed to be a confluent configuration into 

mesiolingual canal (Figure 4), the canal configuration 

of middle distal canal was found to be a confluent 

configuration into distolingual canal (Figure 6). 

 

 
 

Figure 5. Middle distal canal seen in axial section of 

CBCT scan 

 

 
 

Figure 6. Middle distal canal seen in coronal section 

of CBCT scan 

 

The prevalence of middle distal canal in 

mandibular first molar was higher as compared to the 

prevalence of middle mesial canal in the present study. 

The canal configurations of middle mesial and 

middle distal canals are tabulated in Table 2 and Table 

3 respectively. 

 

Table 2: Morphology of Middle Mesial Canal in 

mandibular first molar 
 

Sample Number Morphology 

MMC (05) Confluent configuration to ML 

MMC (33) Confluent configuration to ML 

 

Table 3: Morphology of Middle Distal Canal in 

mandibular first molar 
 

Sample Number Morphology 

MDC (11) Confluent configuration to DL 

MDC (20) Confluent configuration to DL 

MDC (27) Confluent configuration to DL 

MDC (34) Confluent configuration to DL 

 

 

Discussion 

Understanding the internal anatomy of the teeth 

holds paramount significance for the general dentist 

and more to an endodontist. Mandibular first molars 
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owing to its high incidence of carious involvement is 

commonly referred for an endodontic treatment. The 

most common cause of endodontic treatment failure in 

molars is missed canals, unable to recognize unusual 

canal configuration and incomplete instrumentation. 

Therefore, it is highly essential that the clinicians 

possess thorough knowledge of the root canal 

anatomy for the successful endodontic outcomes.  

Conventional radiography presents with the 

limitation of being two dimensional in nature thus 

being of limited help in endodontic practice. With the 

advancement in research and technology, the 

introduction of three-dimensional imaging techniques 

has provided accurate visualization of the pulpal 

anatomy. CBCT provides an excellent, non-

destructive, non-invasive imaging option with the 

potential to detect most anatomic variations, while 

creating an accurate representation of the external and 

internal dental anatomy. 

The current study was done to evaluate the 

prevalence and root canal configuration of middle 

mesial and middle distal canal in mandibular first 

molars in North Indian subpopulation using cone 

beam computed tomography. In the present study the 

prevalence of the middle mesial canal was observed to 

be 5%. Among the anatomic variations, the presence 

of middle mesial canal in mandibular molars has been 

reported in the literature with the prevalence ranging 

from be 0.26% to 53.8%.[10] Costa et al. reported the 

prevalence of middle mesial canal in mandibular first 

molar to be 11.1% in Brazilian subpopulation.11 

Another study by Iqbal et al. reported the prevalence 

of middle mesial canal to be 29.7% which is quite 

higher as compared to the results of the present 

study.14 

Also, in the present study, the prevalence of the 

middle distal canal was observed to be 10%. Tredoux 

et al. reported the prevalence of Middle distal canals 

in over 7% of mandibular first molars which is lower 

as compared to the results of the current study.12 It is 

worth mentioning here that in the present study, the 

prevalence of MDC (10%) was found to be higher as 

compared to the prevalence of middle mesial canal 

(5%), which is bit unusual. 

In the present study, the canal configuration of 

middle mesial canal was found out to be confluent into 

mesiolingual canal. While in a study by Costa et al., 

the most frequent canal configuration was 

independent type,11 Inaty et al. in their research work, 

reported the configuration of middle mesial canal to 

be confluent to mesiobuccal canal.14 

The findings in our research work are a mixed 

observation with few things similar to the previous 

studies, while some findings are quite different from 

the ones observed and reported earlier.  

Having said that, it is to be understood that there is 

a significant prevalence of middle mesial and middle 

distal canals in mandibular first molars. Thus, it is 

essential that the further studies be carried out with a 

larger sample size in order to obtain more data about 

this morphological variation, so as to help the 

clinicians understand better of the morphology of root 

canal system of mandibular first molars. 

 

 

Conclusion  

The presence of middle mesial canal and middle 

distal canal is a significant variation to be found in 

mandibular first molars. In our study a prevalence of 

5% and 10% of middle mesial canal and middle distal 

canal was observed respectively. A better 

understanding of root canal morphology can 

significantly reduce the errors encountered in access 

cavity preparation, cleaning and shaping and 

obturation, of the root canal system, thereby 

enhancing the success rate of endodontic therapy. 
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ՄԻՋԻՆ ՄԵԴԻԱԼ ԱՐՄԱՏԱԽՈՂՈՎԱԿԻ և ՄԻՋԻՆ ՀԵՌԱՎՈՐ ԱՐՄԱՏԱԽՈՂՈՎԱԿԻ 

ՏԱՐԱԾՎԱԾՈՒԹՅՈՒՆԸ և ՄՈՐՖՈԼՈԳԻԱՆ ՀՅՈՒՍԻՍԱՅԻՆ ՀՆԴԿԱԿԱՆ 

ԵՆԹԱՊՈՊՈՒԼՅԱՑԻԱՅԻ ՍՏՈՐԻՆ ԾՆՈՏԻ ԱՌԱՋԻՆ ԱՂՈՐԻՔՆԵՐԻ ՄԵՋ. ՀԵՏԱՀԱՅԱՑ CBCT 

ՎԵՐԼՈՒԾՈՒԹՅՈՒՆ 

 

Հարփիթ Սինգհ,1 Ուրվաշի Սագգար,2 Ռիշու Գաուտամ,3 Ռաջիվ Կ Չուղ4 
 

1 Հետազոտությունների Դեկան, պրոֆեսոր Պահպանողական ստոմատոլոգիա և էնդoդոնտիայի 

ամբիոնի վարիչ, Բաբա Ջասվանտ Սինգհ ստոմատոլոգիական քոլեջ և հիվանդանոց, Լուդիանա 
2 Ասպիրանտ, Պահպանողական ստոմատոլոգիայի և էնդoդոնտիայի ամբիոն, Բաբա Ջասվանտ Սինգհ 

ստոմատոլոգիական քոլեջ, հիվանդանոց և գիտահետազոտական ինստիտուտ, Լուդիանա: 
3 Ընթերցող, Պահպանողական ստոմատոլոգիայի և էնդoդոնտիայի ամբիոն, Բաբա Ջասվանտ Սինգհ 

ստոմատոլոգիական քոլեջ, հիվանդանոց և գիտահետազոտական ինստիտուտ, Լուդիանա: 
4 Հրավիրիալ   պրոֆեսոր, Սիբար ստոմատոլոգիական գիտությունների ինստիտուտ, Գյունթուր, 

մասնավոր պրակտիկա, Նյու Դելի 

 

Ամփոփում 

Նպատակը. Հետազոտության նպատակն էր գնահատել մեդիալ արմատախողովակի և միջին հեռավոր 

արմատախողովակի տարածվածությունը և մորֆոլոգիան Հյուսիսային Հնդկական ենթապոպուլյացիայի 

ստորին ծնոտի առաջին աղորիքների մեջ՝ օգտագործելով կոնճառագայթային տոմոգրաֆիա (CBCT): 

Մեթոդաբանություն. 60 CBCT սկանավորումներ հետահայաց վերլուծվել են, որոնցից 40-ը ստորին ծնոտի 

առաջին աղորիքները ներառվել են այս հետազոտության մեջ՝ ըստ ներառման և բացառման չափանիշների: 

Հավաքված CBCT սկանավորումները դիտվել են ստորին ծնոտի առաջին աղորիքների մեջ մեդիալ 

արմատախողովակի և միջին հեռավոր արմատախողովակի առկայության համար: Ստորին ծնոտի առաջին 

աղորիքների մեջ մեդիալ արմատախողովակի և միջին հեռավոր արմատախողովակի կոնֆիգուրացիան 

այնուհետև դիտարկվել է CBCT սկանավորման առանցքային և կորոնալ հատվածներում: 

Արդյունքներ. Ստորին ծնոտի առաջին աղորիքների ընդհանուր 40 հետազոտվածից միջին հեռավոր 

արմատախողովակի տարածվածությունը ստորին ծնոտի առաջին աղորիքների մեջ պարզվել է 5%, իսկ 

միջին հեռավոր արմատախողովակի տարածվածությունը ստորին ծնոտի առաջին աղորիքների մեջ՝ 10%: 

Միաձուլվող կոնֆիգուրացիան արմատախողովակի կոնֆիգուրացիայի ամենատարածված տեսակն էր 

ինչպես միջին արմատախողովակի, այնպես էլ միջին հեռավոր արմատախողովակի մեջ: 

Եզրակացություն. Միջին մեդիալ արմատախողովակի և միջին հեռավոր արմատախողովակի 

տեղորոշումը հրամայական է ստորին ծնոտի առաջին աղորիքների լավ էնդoդոնտիկ կանխատեսման 

հասնելու համար: CBCT անալիզը մնում է որպես ոչ ինվազիվ և կլինիկական արդյունավետ գործիք 

արմատախողովակի մորֆոլոգիան որոշելու համար: Արմատախողովակի անատոմիայի տատանումների 

հաճախականության իմացությունը շատ կարևոր է բժիշկներին զգուշացնելու համար դրանք կլինիկական 

պրակտիկայում հանդիպելու հնարավորության մասին: 
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СРЕДНЕГО ДИСТАЛЬНОГО КАНАЛА ПЕРВЫХ МОЛЯРОВ НИЖНЕЙ ЧЕЛЮСТИ В 
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Абстракт 

Цель: Целью исследования было оценить распространенность и морфологию среднего мезиального канала 

и среднего дистального канала в первых молярах нижней челюсти в субпопуляции Северной Индии с 

помощью конусно-лучевой компьютерной томографии. 

Методология: 60 сканированы конусно-лучевой компьютерной томографии (КЛКТ) были ретроспективно 

проанализированы, из которых 40 первых моляров нижней челюсти были включены в это исследование в 

соответствии с критериями включения и исключения. На собранных КЛКТ-сканах оценивали наличие 

среднего мезиального и среднего дистального каналов первых моляров нижней челюсти. Конфигурацию 

корневых каналов средних мезиальных и средних дистальных каналов первых моляров нижней челюсти 

затем наблюдали на аксиальных и корональных срезах КЛКТ-сканирований. 

Результаты: Из 40 исследованных первых моляров нижней челюсти распространенность среднего 

мезиального канала в первом моляре нижней челюсти составила 5%, а распространенность среднего 

дистального канала в первом моляре нижней челюсти - 10%. Сливная конфигурация была наиболее 

распространенным типом конфигурации корневых каналов как среднего мезиального, так и среднего 

дистального канала. 

Заключение: Определение среднего мезиального и среднего дистального каналов является обязательным 

условием для достижения хорошего эндодонтического прогноза для первых моляров нижней челюсти. 

КЛКТ-анализ остается неинвазивным и клинически эффективным инструментом для определения 

морфологии корневых каналов. Знание частоты изменений в анатомии корневых каналов имеет решающее 

значение для предупреждения врачей о возможности столкнуться с ними в клинической практике.
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Abstract 

Background: Interest in the study of combined pathology has recently been explained by the accumulation of 

new facts, the emergence of new information about interorgan, intertissue and intercellular levels of interaction 

in the system of the whole organism. Studies of the oral cavity in chronic diffuse liver diseases are of great 

interest to clinicians, since pathological processes developing in the liver, as a rule, lead to organic and functional 

disorders in the oral mucosa. 

The aim of this study was to study the clinical and morphological lesions of the oral mucosa and periodontium 

in viral hepatitis C. 

Material and methods: 196 patients were examined, of which: the control group consisted of 100 patients with 

lesions of the oral mucosa (OM) and periodontal disease who were not diagnosed with HCV and 96 patients of 

the main study group. Dental status was studied. A pathological examination was carried out.  

Results: HCV patients group included 96 (63.5% males) and non-HCV group - 100 subjects (62.0% males) with 

lesions of oral mucous membrane. The lesions of lips and oral mucosa were more frequent in HCV than in the 

non-HCV group – e.g. erosion (13.5% vs 1%), cracks in the mouth corners (42.7% vs 0%), changes of oral 

mucosa surface (89.6% vs 3.0%), hemorrhages - (78.1% vs 0%) etc.  

Conclusion: Thus, during the clinical examination of patients with HCV, the average severity of periodontal 

damage prevailed. Numerous morphological features can be divided into those that are indicators of the severity 

and activity of inflammation. 
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Introduction  

Interest in the study of combined pathology has 

recently been explained by the accumulation of new 

facts, the emergence of new information about 

interorgan, intertissue and intercellular levels of 

interaction in the system of the whole organism. In this 

regard, the question of the connection between 

diseases of internal organs and oral cavity organs is 

relevant.1,2,3 

The last decades of the 20th century and the 

beginning of the 21st century were marked by a sharp 

increase in the number of viral liver diseases, 

especially parenteral viral hepatitis, characterized by a 

highly chronic course, the development of many 

complications and mortality, which determined the 

medical and social importance of the problem of viral 

hepatitis.4,5 

The WHO report “Global hepatitis report” (2017) 

noted that about 325 million people in the world suffer 

from viral liver diseases, and mortality from them, 

unlike HIV infection, tuberculosis and malaria, 

continues to rise [6]. According to WHO data in 1990-

2015. Every year in the world, 1.3-1.5 million people 

died from infections associated with hepatitis B and C 

viruses, 96% of them from chronic viral hepatitis, 

including cirrhosis of the liver and hepatocellular 

carcinoma that developed against them.7 

Worldwide, 71 million people suffer from chronic 

hepatitis C. It is most common in the WHO Eastern 

Mediterranean Region and the WHO European 

Region, where the prevalence of viral hepatitis C was 

estimated to be 2.3% and 1.5%, respectively, in 2015. 

In other WHO regions, prevalence rates of HCV 

infection range from 0.5% to 1%. In some countries, 

high rates of hepatitis C may occur among certain 

population groups. Thus, 23% of new cases of HCV 

infection and 33% of deaths from HCV are associated 

with injection drug use. However, national programs 

to combat HCV do not always cover injecting drug 

users and prisoners in prisons.7 

A significant place in foreign literature is given to 

the study of the manifestation of chronic diffuse liver 

diseases in the oral cavity.8 Studies of the oral cavity 

in chronic diffuse liver diseases are of great interest to 

clinicians since pathological processes developing in 

the liver, as a rule,9,10,11 lead to organic and functional 

disorders in the oral mucosa.12,13 

In chronic diffuse liver diseases, changes are also 

observed in the periodontium.1,14,15,16 

An important discovery in hepatology was the 

establishment of the possibility of extrahepatic 

replication of hepatitis B and C viruses in the cells of 

the skin and mucous membranes;17,18 vascular intima; 

tissues of bone marrow, blood, lymph nodes and 

spleen. Particular attention is drawn to the evidence of 

active replication of the virus in circulating 

macrophages - monocytes. The possibility of 

extrahepatic replication of HBV and HCV hepatitis 

does not exclude the possibility of damage to the skin 

and mucous membranes, including the oral mucosa 

and periodontal tissue, as evidenced by the detection 

of HCV RNA in the minor salivary glands and saliva 

itself.19 

In the available literature, insufficient attention is 

paid to such important problems as the influence of 

foci of chronic infection in the oral cavity on the 

general condition of patients with HCV. Despite the 

progress achieved in the treatment of periodontal 

tissue diseases and oral cavity in patients with HCV, 

many issues, including changes in the quality of life in 

these diseases, remain insufficiently studied.20,21,22 

Considering the severity of diseases in which various 

organs and systems of the patient are involved in the 

pathological process, it is necessary to develop an 

integrated approach to the early diagnosis and 

treatment of diseases of the oral cavity in patients with 

HCV, defining the place and role of the dentist. 

Patients with HCV should be under regular joint 

supervision of doctors of various specialties, in 

particular, infectious disease specialists, dentists, 

etc.23 

Based on the above, the aim of this study was to 

study the clinical and morphological lesions of the oral 

mucosa and periodontium in viral hepatitis C. 

 

 

Material and Methods 

The main base for conducting this dissertation 

research was the CJSC Infectious Clinical Hospital 

“Nork”, the CJSC Clinical Center “Armenicum” and 

the Dental Clinic No. 1 of YSMU named after. M. 

Heratsi of Yerevan from 2011 to 2019 196 patients 

were examined, of which: the control group consisted 
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of 100 patients with lesions of the oral mucosa (OM) 

and periodontal disease who were not diagnosed with 

viral hepatitis C (HCV) and 96 patients of the main 

study group. 

Patients underwent traditional methods of clinical 

and laboratory examination, including a general blood 

and urine test, biochemical blood tests: determination 

of total bilirubin and fractions, alanine 

aminotransferase (ALT), aspartate aminotransferase 

(AST), alkaline phosphatase (ALP), ɤ-

glutamyltransferase (GGT), total protein and 

fractions, coagulograms. 

The final diagnosis of HCV was established based 

on the detection of hepatitis C virus RNA in the blood 

using PCR. 

100 patients in the control group were examined: 

38 (38%) women and 62 (62%) men. The average age 

of patients in the control group was 37.99 ± 16.66 (SD 

± SD) and 96 patients with HCV: 35 (36.5%) women 

and 61 (63.5%) men. The average age of the patients 

was 50.05 ± 13.29 (SD ± SD). 

All patients' dental status was studied according to 

pre-developed criteria, which included an external 

examination of the lips and corners of the mouth, 

assessment of the condition of various parts of the oral 

cavity, the marginal and alveolar part of the gums. An 

index assessment of the condition of periodontal 

tissues was also carried out (PI, SBI, OHI-S indices). 

The OHI-S was used to determine the hygienic state 

of the oral cavity.  

A pathological examination was also carried out. 

For the histological study of the oral cavity, the cheek 

area was selected as an example of tissue covered with 

stratified squamous epithelium and having a 

pronounced connective tissue subepithelial layer. 

Tissue pieces were fixed in 10% neutral formalin, 

dehydrated and embedded in paraffin, according to the 

standard histological scheme. A series of 5-μm-thick 

sections were made from the blocks and stained with 

hematoxylin-eosin and picrofuchsin according to Van 

Gieson for a general assessment of the condition of the 

tissues under study. It is well known that the diagnosis 

and prognosis of the outcome of diseases is primarily 

based on the study of hematoxylin-eosin sections. 

Microspecimens were studied with a Primostar Zeiss 

trinocular microscope under 200, 400 and 1000x 

(immersion) magnification. Microphotographs were 

taken using Axio Cam ERc5s (Carl Zeiss - Germany). 

All signs were studied in accordance with 

international standards, WHO recommendations and 

recognized research methods. The criteria for the main 

pathomorphological changes in HCV that we have 

studied are the following: inflammatory infiltration, 

circulatory disorders, ulceration of the mucous 

membrane with fibrinous deposits, fibrosis of the 

mucous membrane, dystrophic changes in the 

squamous epithelium, bone sequestration. Additional 

criteria included infiltration (lymphoplasmacytic and 

plasmacytic) and admixture of neutrophils. 

 

 

 Statistical analysis 

Descriptive analysis (Mean ± SD for continuous 

and frequencies/proportion for categorical variables) 

were computed for all variables of interest. 

Differences between two groups were evaluated using 

“chi-square” or “Fisher’s exact” tests for categorical 

variables and “Wilcoxon signed rank test” for 

continuous variables. Spearmen correlation was 

performed for determination of relationships between 

continuous variables. P-value was considered 

significant at <0.05 and <0.001 for highly significant 

results. Analyses were conducted using Excel 2013 

and R software.  

 

 

Results 

To study the dental status, patients' complaints and 

data from a clinical examination of the oral cavity 

were taken into account, which included: external 

examination of the lips and corners of the mouth, 

assessment of the condition of various parts of the 

OM. 

Patients complained of discomfort in the oral 

cavity, dry mouth, tightness of the lips, soreness in the 

corners of the mouth, burning and tingling sensations 

in the tongue, changes in taste, coated tongue, and 

roughness of the oral cavity. 

In patients with HCV, upon objective examination 

of the lips, the frequency of erosions was 13.5% (13), 

the presence of cracks in the corners of the mouth was 

observed in 42.7% (41). The frequency of occurrence 

of these two indicators in the control group was 1%. 

Disturbances in the relief of the oral cavity in the 

examined population with HCV were detected in 
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89.6% (86), in the control group - in 3% (3). When 

analyzing the above-described indicators, the 

difference in data was statistically significant 

compared to the control group (p <0.001). 

HCV had some manifestations that were absent in 

the control group. Namely, hemorrhages on the buccal 

mucosa and hard palate were observed in 78.1% (75) 

of those examined, which was significantly different 

from the control group, where this sign of damage was 

not detected (p <0.001). A similar picture was 

observed with telangiectasia on the buccal mucosa, 

which was also absent in the control group, and in the 

HCV, group was detected in 67.7% (65) of patients 

(p<0.001). Obviously, these signs are pathognomonic 

for HCV. 

In an objective study of the vestibule and the oral 

cavity itself in patients with HCV, a bluish mucous 

membrane was detected in 30.2% (29), which 

significantly and significantly exceeded the same 

indicator in the control group (p <0.001), bright red - 

in 46, 9% (45) of those examined, where a statistically 

significant difference with the control group was also 

observed (p<0.001). Pink color of the mucous 

membrane was noted in 12.5% (12) and pale pink in 

10.4% (10), which did not differ significantly from the 

control group (p>0.168) (Figure 1 a, b). 

 

 

 

  

Figure 1 a, b. Color of OM in HCV (a) and in the control group (b) 

(1 - bluish, 2 - bright red, 3 - pink, 4 - pale pink) 

 

 

The detection rate of inflammatory periodontal 

diseases (IPD) in the HCV patients we examined was 

100%, which was manifested by the presence of a 

generalized inflammatory process in the area of the 

marginal and alveolar parts of the gums during an 

objective examination of the oral cavity. An objective 

examination of the oral cavity of patients with HCV 

revealed the following pathological changes in the 

gums: hyperemia was observed in 19.8% (19), 

cyanosis in 68.8% (66), swelling in 47.9% (46) of 

cases. When analyzing these symptoms, a statistically 

significant difference was determined compared to the 

control group (p <0.001). Looseness of the gingival 

papillae was practically not detected either in the 

control group (only 1% of those examined) or in the 

group with HCV in 1% (1) (p>1). 

Gum atrophy was observed in 51% (49) of the 

population with HCV, which was statistically 

significantly higher compared to the control group 

(p<0.001), where this sign was absent. The noted 

changes were characterized by a decrease in the 

volume of tissue of the gingival papillae and gingival 

margin; limited atrophy was observed in the area of 

one or two teeth, which manifested itself visually as a 

V-shaped defect, roller-like thickened edges of the 

gums, exposure of the neck and root of the tooth, in 

particular in the frontal area with a predominant lesion 

incisors and canines. 

Bleeding gums were detected in 49% (47) of the 

examined patients, and in the control group - in 11% 

(11) of patients. The difference in data was highly 

statistically significant (p<0.001). Desquamation of 

the gum epithelium was observed in 2.1% (2) of those 

examined; this sign of damage was absent in the 

control group (p>0.239). The described symptom 
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resembled the clinical picture of desquamative 

gingivitis with all the characteristic features. 

To assess the degree of periodontal damage in 

patients with HCV, periodontal indices were 

determined: PI according to Russel, SBI according to 

Mühlemann and Son, OHI-S according to J.C. Green 

- J.K. Vermillion (Table 1). 

 

 

Table 1. Index assessment of the condition of periodontal tissues in patients with HCV and in the control group 

(SD ± SD) 
 

Indicators Control group HCV group 

PI, points 0.95 ± 0.48* 4.51 ± 0.64* 

SBI, points 1.68 ± 1.66* 3.02 ± 0.1* 

OHI-S, points 1.96 ± 0.59# 2.01 ± 0.51# 

* p<0,001; #p>0,577 

 

 

As can be seen from the table, in patients with 

HCV, the periodontal indices were statistically 

significantly different from the periodontal indices of 

patients in the control group. The PI index averaged 

4.51 ± 0.64 points, which is 4.7 times higher than the 

value of the same index in patients in the control 

group. 

The SBI index averaged 3.02 ± 0.1 points, which 

was also 1.8 times higher than the SBI index for 

patients in the control group. The difference in data is 

statistically significant with a high degree of 

confidence (p<0.001). The OHI-S index in patients 

with HCV averaged 2.01 ± 0.51 points, which is 

practically no different from that in the control group 

(p>0.577). 

To determine the hygienic state of the oral cavity 

in the examined patients with HCV, a survey was 

conducted, which revealed that 9.4% (9) patients with 

HCV brushed their teeth 2 times a day - morning and 

evening, 12.5% (12) - 1 once a day, mainly in the 

morning after meals, 78.1% (75) of patients noted that 

they sometimes brush their teeth once a day before 

meals in the morning or every other day. 

According to the OHI-S index in patients with 

HCV, the level of oral hygiene in 43.7% (42) was 

defined as bad, in 39.6% (38) - unsatisfactory, in 

16.7% (16) - satisfactory. The OHI-S index value of 0 

- 0.6, which characterizes good hygienic condition of 

the oral cavity, was not obtained in any patient with 

HCV (Table 2). 

 

 

Table 2. Assessment of oral hygiene status according to OHI-S in patients with HCV and in the control group 
 

Group 

Hygiene level 

Good 

(0.1 – 0.6) 

Satisfied 

(0.7 – 1.6) 

Unsatisfactory 

(1.7 – 2.5) 

Bad 

(≥ 2.6) 

аbs. % аbs. % аbs. % аbs. % 

Control group (n= 100) 25 25 48 48 15 15 12 12 

Patients with HCV (n= 96) - - 16 16.7 38 39.6 42 43.7 

 

 

As can be seen from table. 2 in patients with HCV, 

a good level of oral hygiene was not detected with a 

high degree of reliability in any case (p<0.001), 

satisfactory and unsatisfactory - almost 3 times less 

often, and bad - almost 4 times more often (p<0.001) 

compared to the control. 
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We identified 6 groups of main 

pathomorphological changes in the oral cavity in 

patients with HCV: 1. Inflammatory infiltration; 2. 

Circulatory disorders; 3. Ulcerations of the mucous 

membrane with fibrinous deposits; 4. Fibrosis of the 

mucous membrane; 5. Dystrophic changes in 

squamous epithelium; 6. Bone sequestration. 

In addition to the main pathomorphological 

changes, we identified such criteria as 

lymphoplasmacytic infiltration and an admixture of 

neutrophils. In the oral cavity, the main localization of 

the pathological process was the mucous membrane of 

the cheek - in 55%, gums - in 45% of patients. 

Inflammatory infiltration was determined in the form 

of lymphoplasmacytic in 90% (18) of patients with 

HCV, an admixture of neutrophils was noted in 20% 

(4) of patients with HCV, and ulceration of the 

mucous membrane was also noted. Circulatory 

disorders were manifested by edema, hemorrhage, 

stasis in the capillaries, plethora, and angiomatosis. 

Obliteration of the lumen of blood vessels, fibrinoid 

necrosis and fibrinoid swelling of the vessel walls 

were observed. Changes in the squamous epithelium 

were in the form of acanthosis, parakeratosis and 

thickening. The inflammatory infiltrate was 

represented mainly by lymphocytes, plasma cells and 

segmented leukocytes. This is a manifestation of both 

severe chronic inflammation and the participation of 

immune mechanisms in the development of the 

pathological process (Figure 2 a, b). 

 

  

a b 

Figure 2. Angiomatosis and lymphoplasmacytic infiltration in the lamina propria of the mucous membrane. 

Lymphoplasmacytic infiltrate is located predominantly under the squamous epithelium (hematoxylin and eosin 

staining x 100) 

 

 

As the inflammatory process in the oral cavity 

weakened, bleeding decreased and erosions became 

epithelialized. Changes due to the development of 

sclerosis (overgrowth of connective tissue) OM were 

determined in 95% (19) of HCV. Healing of the oral 

mucosa occurred against the background of a higher 

density of newly formed vessels and the appearance of 

collagen fibers (Figure 3). 

 

 
 

Figure 3. Severe angiomatosis in the phase of granulation tissue formation (Staining with picrofuchsin 

according to Van Gieson x400) 
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Discussion 

There is practically no pathology that does not 

affect the condition of the OM. At the same time, the 

similarity of clinical manifestations in the oral cavity 

of diseases that differ in etiology and pathogenesis 

contributes to difficulties in making a final 

diagnosis.24 Most researchers consider the 

periodontium as an integral component of the whole 

organism and recognize the close pathogenetic 

connection between periodontal diseases and somatic 

pathology. Patients with periodontitis with 

concomitant and background diseases require special 

attention, both in the diagnosis of concomitant 

pathology, and in treatment and prevention.25 At the 

same time, dentists and doctors of other specialties do 

not pay due attention to the condition of the oral cavity 

in liver diseases.26 The experience of dentists in 

infectious diseases departments has shown that the 

effectiveness of diagnosis and treatment of lesions of 

the oral cavity depends on the earliest possible 

examination of the admitted patient. 27 Dental care for 

patients, even with an established diagnosis of viral 

hepatitis, is provided mainly on the basis of referral 

due to acute pain. There are very few developments on 

dental tactics for managing patients with hepatitis. In 

countries with a high level of dental service, 

experience on this problem has also not been 

accumulated.13,28 

 

The data regarding the condition of the marginal 

and alveolar parts of the gums in patients with HCV 

are interesting. As can be seen, of the seven symptoms 

that we studied, which characterize the condition of 

the periodontium, five symptoms were reliably most 

often identified in HIV infection (with the exception 

of desquamation of the epithelium, which was found 

in the minimum number of patients in the three main 

groups of patients).30 It should be noted that loose 

papillae were found almost only in patients with HIV 

infection. The difference in data regarding the 

frequency of detection of atrophy in the three studied 

groups is unreliable. Thus, only cyanosis was 

significantly more often detected with HCV. It is 

appropriate to note that according to Fedeli U. et al. 

(2017), who studied the characteristics of damage to 

the oral cavity and periodontal tissue in patients with 

chronic liver diseases of viral etiology, with chronic 

hepatitis and liver cirrhosis caused by the hepatitis B 

virus, more severe degenerative and inflammatory 

changes are observed in the oral cavity and 

periodontal tissues compared to those caused by the 

hepatitis C virus.29 Our data indicate that it is probably 

difficult to make an unambiguous conclusion 

regarding the comparison of the severity of damage to 

the oral cavity and periodontium in HCV, because 

some symptoms are significantly more often detected 

with HCV. 

There are isolated works that describe a few 

individual signs in a small number of patients. A 

comparative analysis of data on the above 

characteristics in patients with viral hepatitis C has not 

been carried out. In our opinion, this is important, 

since the protocols for patient management and 

treatment regimens are different. I would like to note 

that the literature provides reviews on this problem, 

which describe in detail epidemiological data and 

pathophysiological mechanisms of extrahepatic 

lesions in viral hepatitis.17,31-33 However, there is little 

original research in this area. We will try to discuss 

and compare those isolated works that were found in 

the available literature. 

 

Bagewadi S.B. et al. (2015) describe 3 clinical 

cases with a review of the literature, where, along with 

periodontal damage in the form of bleeding, swelling 

and friability of the gingival papillae, lichen planus 

was determined in 2 cases of hepatitis C.34 

 

Hepatitis C virus is a sialotropic virus. HCV-

infected patients may often have signs of Sjögren's 

syndrome such as sialadenitis with mild or even absent 

clinical symptoms. The role of HCV in the 

pathogenesis of Sjögren's syndrome is not fully 

understood. However, in 57% of cases of chronic liver 

diseases associated with HCV, histological changes in 

the salivary glands’ characteristic of Sjögren's 

syndrome were detected.35 We did not set such a task 

for ourselves. 

 

 

Conclusion 

Thus, during the clinical examination of patients 

with HCV, the average severity of periodontal damage 

predominated, a mild degree was not detected, and 
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there were not enough patients with a severe degree 

for reliable conclusions. Numerous morphological 

signs can be divided into those that are indicators of 

the severity and activity of inflammation, and those 

that are associated with a long-term chronic course of 

inflammation in the oral cavity. 
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ԲԵՐԱՆԻ ԽՈՌՈՉԻ ԼՈՐՁԱԹԱՂԱՆԹԻ և ՊԱՐՕԴՈՆՏԻ ԿԼԻՆԻԿԱ-ՄՈՐՖՈԼՈԳԻԱԿԱՆ 

ԱԽՏԱՀԱՐՈՒՄՆԵՐԸ ՎԻՐՈՒՍԱՅԻՆ ՀԵՊԱՏԻՏ C-Ի ԴԵՊՔՈՒՄ 

 

Վահե Ազատյան,1 Լազար Եսայան,2 Յուրի Ազբեկյան3 

 
1 Դոցենտ, Մ. Հերացու անվ. Երևանի Պետական Բժշկական Համալսարանի թերապևտիկ 

ստոմատոլոգիայի ամբիոն, Երևան, Հայաստան 
2 Պրոֆեսոր, Երևանի Մ. Հերացու անվան պետական բժշկական համալսարանի թերապևտիկ 

ստոմատոլոգիայի ամբիոնի վարիչ, Երևան, Հայաստան։ 
3 Երևանի Մ. Հերացու անվան պետական բժշկական համալսարանի ստոմատոլոգիաական ֆակուլտետի 

ուսանող, Երևան, Հայաստան 

 

Ամփոփում 

Ներածություն. Համակցված պաթոլոգիայի ուսումնասիրության նկատմամբ հետաքրքրությունը վերջերս 

բացատրվում է նոր փաստերի կուտակմամբ, ամբողջ օրգանիզմի համակարգում միջօրգանական, 

միջհյուսվածքային և միջբջջային փոխազդեցության մակարդակների մասին նոր տեղեկությունների ի հայտ 

գալով: Լյարդի քրոնիկ դիֆուզ հիվանդությունների դեպքում բերանի խոռոչի ուսումնասիրությունները մեծ 

հետաքրքրություն են ներկայացնում բժիշկների համար, քանի որ լյարդում զարգացող պաթոլոգիական 

պրոցեսները, որպես կանոն, հանգեցնում են բերանի լորձաթաղանթի օրգանակ և ֆունկցիոնալ 

խանգարումների: 

https://pubmed.ncbi.nlm.nih.gov/?term=Liao+R&cauthor_id=35083248
https://pubmed.ncbi.nlm.nih.gov/?term=Yang+HT&cauthor_id=35083248
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Հետազոտության նպատակն է ուսումնասիրել բերանի խոռոչի լորձաթաղանթի և պարօդոնտի կլինիկա-

մորֆոլոգիական փոփոխությունները վիրուսային հեպատիտ C-ի դեպքում: 

Նյութը և մեթոդները. Հետազոտվել է 196 բուժառու, որից՝ հսկիչ խումբը կազմել է 100 բուժառու, որոնց 

մոտ առկա էր բերանի խոռոչի լորձաթաղանթի և պարօդոնտի ախտահարումներով առանց Վիրուսային 

հեպատիտ C-ի, ինչպես նաև հիմնական  խմբի 96 բուժառու: Ուսումնասիրվել է ստոմատոլոգիական 

ստատուսը: Կատարվել է հյուսվածաբանական հետազոտություն։ 

Արդյունքները. HCV-ով բուժառուների խումբը ներառում էր 96 մարդ (63,5% տղամարդիկ), առանց HCV 

խմբում ներառված էր 100 մարդ (62,0% տղամարդիկ) բերանի լորձաթաղանթի և պարօդոնտի 

ախտահարումներով: Շրթունքների և բերանի լորձաթաղանթի վնասվածքները ավելի հաճախ են նկատվել 

HCV-ով բուժառուների մոտ, քան առանց HCV խմբում: էրոզիաներ (13,5%՝ 1%-ի դիմաց), բերանի 

անկյուններում ճաքեր (42,7%՝ 0%-ի դիմաց), բերանի լորձաթաղանթի մակերեսի փոփոխություններ (89,6%՝ 

3,0%-ի դիմաց), արյունազեղումներ՝ (78,1%՝ 0%-ի դիմաց), և այլն: 

Եզրակացություն. Այսպիսով, HCV-ով բուժառուների կլինիկական հետազոտության ընթացքում 

գերակշռում էր պարօդոնտի ախտահարման միջին ծանրությունը: Բազմաթիվ մորֆոլոգիական 

առանձնահատկությունները կարելի է բաժանել այն նշանների, որոնք հանդիսանում են բորբոքման 

ծանրության և ակտիվության ցուցանիշներ։ 
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Резюме 

Введение: Интерес к изучению сочетанной патологии в последнее время объясняется накоплением новых 

фактов, появлением новых сведений о межорганном, межтканном и межклеточном уровнях взаимодействия 

в системе целостного организма. Исследования полости рта при хронических диффузных заболеваниях 

печени представляют большой интерес для клиницистов, поскольку развивающиеся в печени 

патологические процессы, как правило, приводят к органическим и функциональным нарушениям в 

слизистой оболочке полости рта.  

Целью: Исследования было изучение клинико-морфологических поражений слизистой оболочки полости 

рта и пародонта при вирусном гепатите С. 

Материал и методы: Обследовано 196 пациентов, из них: контрольную группу составили 100 пациентов с 

поражением слизистой оболочки полости рта (СО) и заболеваниями пародонта, у которых не был 

диагностирован ВГС и 96 пациентов основной группы исследования. Изучен стоматологический статус. 

Было проведено гистологическое исследование. 

Результаты: В группу больных ВГС вошли 96 человек (63,5% мужчин), в группу без ВГС - 100 человек 

(62,0% мужчин) с поражением слизистой оболочки полости рта. Поражения губ и слизистой оболочки 

полости рта чаще наблюдались у пациентов с ВГС, чем в группе без ВГС. эрозии (13,5% против 1%), 
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трещины в углах рта (42,7% против 0%), изменения поверхности слизистой оболочки полости рта (89,6% 

против 3,0%), кровоизлияния - (78,1% против 0%) и др. 

Заключение: Таким образом, при клиническом обследовании больных ВГС преобладала средняя степень 

тяжести поражения пародонта. Многочисленные морфологические признаки можно разделить на признаки, 

которые являются показателями тяжести и активности воспаления.
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Introduction  

Sjogren’s syndrome (SS) is a chronic autoimmune 

disorder of exocrine glands with associated 

lymphocytic infiltrates of the affected glands 

characterized by dry eyes, dry mouth, and 

musculoskeletal involvement.1 

Familial Mediterranean fever (FMF) is an 

autoinflammatory disorder which is caused by 

Abstract 
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involvement. Familial Mediterranean fever (FMF) is an autosomal recessive disease characterized by recurrent 

episodes of fever, peritonitis, synovitis, pleuritis, and erysipelas-like skin lesions. An increased prevalence of 

systemic autoimmune diseases has been reported in FMF. There are a lot of cases about coexistence of FMF-

ankylosing spondylitis, vasculitis, Behcet’s disease and others. In this article we present a rare combination of 

FMF and Sjogren’s syndrome. 
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mutations in Mediterranean fever (MEFV) gene which 

is located on the short (p) arm of chromosome 16. It’s 

an autosomal recessive disease characterized by 

recurrent episodes of fever, peritonitis, synovitis, 

pleuritis, and erysipelas-like skin lesions. It is 

common in Turkish, Armenian, Arabic, and Sephardic 

Jewish populations.2 

  Diseases that have been proposed to be 

associated with FMF include Behcet’s disease, 

inflammatory bowel disease, vasculitis, ankylosing 

spondylitis.3-8 

In this article we report an unusual case of 

coexistence of FMF and Sjogren’s disease. 

 

 

Case report 

A 58-year-old female with 35 years history of 

periodic severe attacks of abdominal and chest pain, 

accompanying by high fever 39-400C with duration of 

2 days admitted to our outpatient clinic. These attacks 

were repeated 1-2 times per month. In her medical 

history molecular-genetic examination of MEFV gene 

revealed 2 mutations in compound-heterozygote form 

– M694V/V726A and she was diagnosed with FMF. 

She had been on colchicine treatment for 30 years. In 

2022 year, she noticed dryness of eyes and mouth and 

enlargement of salivary glands. High ESR and C-

reactive protein levels, elevated levels of circulating 

immune complexes, rheumatoid factor, antinuclear, 

anti-SSA/Ro and anti-SSB/La antibodies were 

revealed in laboratory analysis. Other examinations 

such as complete blood count and biochemistry test 

results were unremarkable. Schirmer’s test was < 5 

mm. The lip biopsy of minor salivary glands was 

carried out. Histopathological findings were typical 

for Sjogren’s syndrome. Taking into account clinical 

findings (dry mouth, dry eyes, enlargement of salivary 

glands), laboratory data (specific for SS anti-SSA/Ro 

and anti-SSB/La antibodies, also positive rheumatoid 

factor and elevated markers of inflammation), results 

of Schirmer’s test (confirm dry eyes symptom) and 

histopathological findings the diagnosis of Sjogren’s 

syndrome was established. She was prescribed 

prednisone-15 mg/day with tapering dosage to 5 

mg/day, hydroxychloroquine 400 mg/day, colchicine 

1.5 mg/day and lubricant eye drops.  

 

Discussion 

Autoinflammatory diseases, the typical 

representative of which is FMF, and autoimmune 

diseases such as Sjogren’s syndrome have common 

features but different mechanisms of development. 

While autoimmunity involves adaptive immune 

activation, autoinflammation involves innate immune 

activation. Both diseases share some characteristics: 

they start with the prefix "auto" to define a 

pathological process directed against self, they are 

systemic diseases, frequently involving the 

musculoskeletal system, gastrointestinal tract, 

kidneys, skin, both include monogenic and polygenic 

diseases.9 An increased prevalence of systemic 

autoimmune diseases has been reported in FMF. There 

is some evidence about the coexistence of FMF-

ankylosing spondylitis, vasculitis, Behcet’s disease 

and others.3-8 

To our knowledge, three cases of the coexistence 

of FMF and SS have been reported in the literature. 

Tanaka et al. reported a 42-year-old female Japanese 

patient with FMF who complained of dry mouth and 

dry eye10. She had a homozygous M6491 mutation and 

experienced recurrent attacks of chest pain, fever, and 

knee arthritis. Specific antibodies for SS (anti-Ro and 

anti-La) weren’t detected, but the antinuclear antibody 

was positive at high titers. Schirmer’s test was 

positive. Findings of sialography were consistent with 

SS.  

Similarly, Kobak et al. reported a 42-year-old male 

Turkish patient with a 20-year history of FMF, who 

presented with complaints of dry eyes and mouth.11 In 

this case anti-Ro and anti-La antibodies were negative, 

but the antinuclear antibody was positive at 1:160. 

Minor salivary gland biopsy showed grade IV 

sialoadenitis according to Chisholm grading criteria. 

His genetic analysis revealed compound 

heterozygosity for M694V mutation.  

Dortbas et al. reported an unusual case of 

coexistence of FMF, SS and ankylosing spondylitis.12 

A 34-year-old female patient with a 14-year history of 

FMF with M694V and R202Q mutations of the MEFV 

gene complained of severe pain in the lower back and 

hips. The patient presented with a two-year history of 

inflammatory low back pain and morning stiffness 

lasting more than one hour. The patient reported that 

she was diagnosed with SS five years ago when she 
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complained of dry mouth and eyes. At the time, the 

antinuclear antibody was positive at 1:320 granular 

pattern. Anti-Ro/SSA, anti-La/SSB and anti-Ro52 

antibodies were also positive. Salivary scintigraphy 

showed reduced concentration, which was consistent 

with the findings of SS. Physical examination revealed 

limitations in the lumbar spine. Flexion and external 

rotation of the left hip were limited in the mid-range 

of motion. Modified Schober test was 3 cm. 

Lumbosacral X-ray of the spine showed bilateral 

sacroiliitis: grade III on the right side and II-on the left. 

 Haznedaroglu et al. reported increased IL-18 

levels in patients with FMF.13 They suggested that IL-

18 might contribute to the cytokine network in the 

inflammatory cascade of FMF. Also, Tanaka et al. 

detected higher IL-18 levels in their patient with 

concomitant SS and FMF, and reported that FMF-

related dysregulated IL-18 production and chronic 

inflammation might be linked with the occurrence of 

SS.10 

 

 

Conclusion 

A remarkable overlap was highlighted between 

autoinflammatory (FMF) and systemic autoimmune 

diseases of connective tissue: both diseases have such 

common features as arthralgia, myalgia, arthritis, 

fever, skin involvement, serositis, hepato-

splenomegaly and renal involvement. MEFV 

mutations appear to modify systemic connective tissue 

diseases phenotype. Further observations are needed 

to explain the role of MEFV mutations in developing 

systemic autoimmune disease.  
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ՇԵԳՐԵՆԻ ՀԱՄԱԽՏԱՆԻՇԻ և ՊԱՐԲԵՐԱԿԱՆ ՀԻՎԱՆԴՈՒԹՅԱՆ ՀԱԶՎԱԴԵՊ ՀԱՄԱԿՑՈՒՄ 

 

Գինոսյան Քնարիկ,1 Իրինա Ղազինյան,2 Էդուարդ Նազարեթյան,3 Եղիազարյան Նիկոլայ,4  

Էֆրեմիդու Մարիցա,5 Սևոյան Լիլիթ,4 Օսիպյան Մագդա5 
 

1 Երևանի Մ.Հերացու անվան Պետական Բժշկական Համալսարանի ռևմատոլոգիայի ամբիոնի վարիչ, 

դոցենտ, Հերացի համալսարանական հիվանդանոց, Երևան, Հայաստան 
2 Երևանի Մ.Հերացու անվան Պետական Բժշկական Համալսարանի Ներքին հիվանդությունների 

պրոպեդևտիկայի ամբիոնի դասախոս, Երևան, Հայաստան 
3 Երևանի Մ.Հերացու անվան Պետական Բժշկական Համալսարանի Ներքին հիվանդությունների 

պրոպեդևտիկայի ամբիոնի պրոֆեսոր, Երևան, Հայաստան 
4 Երևանի Մ.Հերացու անվան Պետական Բժշկական Համալսարանի ռևմատոլոգիայի ամբիոնի 

դասախոս, «Հերացի» համալսարանական հիվանդանոց, Երևան, Հայաստան 
5 Երևանի Մ.Հերացու անվան Պետական Բժշկական Համալսարանի ռևմատոլոգիայի ամբիոնի 

ասիստենտ, Հերացու անվան համալսարանական հիվանդանոց, Երևան, Հայաստան 

 

Ամփոփում 

Շեգրենի համախտանիշը  քրոնիկական աուտոիմուն հիվանդություն է, որը բնութագրվում է աչքերի և 

բերանի լորձաթաղանթների չորությամբ, ինչպես նաև հենաշարժիչ համակարգի ախտահարմամբ։ 

Միջերկրածովյան ընտանեկան տենդը կամ նույն ինքը՝ Պարբերական հիվանդությունը (ՊՀ) աուտոսոմ-
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ռեցեսիվ աուտոբորբոքային հիվանդություն է, որը բնութագրվում է պարբերաբար կրկնվող տենդով, 

որովայնամզի բորբոքումով, սինովիտով, պլևրիտով և մաշկի էրիզիպելոիդ տիպի ախտահարումներով։ ՊՀ-

ի ժամանակ դիտվում է համակարգային աուտոիմուն հիվանդությունների հանդիպման 

հաճախականության բարձրացում։ Նկարագրված են պարբերական հիվանդության և աուտոիմուն 

հիվանդությունների զուգակցման բազմաթիվ կլինիկական դեպքեր, որտեղ ՊՀ-ն համակցված է 

անկիլոզացնող սպոնդիլոարթրիտի, վասկուլիտների, Բեխչետի հիվանդության հետ: Սույն հոդվածում 

ներկայացված է ՊՀ-ի և Շեգրենի համախտանիշի հազվադեպ զուգակցման կլինիկական դեպք: 
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Резюме 

Синдром Шегрена - хроническое аутоимунное заболевание, характеризующееся сухостью глаз и полости 

рта, а также поражением опорно-двигательного аппарата. Периодическая болезнь (ПБ) - аутосомно-

рецессивное аутовоспалительное заболевание, характеризующееся периодически повторяющимися 

приступами лихорадки и серозитов: перитонитом, плевритом, синовитом и эризипелоид-подобной сыпью. 

При ПБ наблюдается увеличение частоты развития системных аутоиммунных заболеваний. Описано 

достаточно много сочетаний ПБ с анкилозирующим спондилоартритом, васкулитом, болезнью Бехчета и 

рядом других аутоиммунных заболеваний. В данной статье нами описан клинический случай редкого 

сочетания  ПБ и синдрома Шегрена. 
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Introduction 

Dental implantology emerged as a field after 

Branemark first discovered osseointegration in 1962 

and subsequently placed the first dental implant in a 

human.1 Significant developments during the 

following period resulted in more predictable 

treatment outcomes with shorter treatment duration. 

The first machined surface implants required a healing 

period of 3-6 months. The introduction of roughened 

surfaces had reduced the healing period to 3-4 months, 

with more osteogenic surface treatments advocating 6-

8 weeks and physiologically active hydrophilic 

surfaces further reducing it to 3-4 weeks.2 

This development reflects an excellent 

understanding of the osseointegration process. It is 

estimated that 12- 18 million implants are placed 

annually with great survival rates across the world. 

(Bjorn 2018). Since the introduction and widespread 

utilization of rough surface implants, the incidence of 

peri-implantitis has been on the rise. The initial 

documentation of this occurrence was in 1987, 

specifically associated with rough surface titanium 

plasma sprayed implants.3 

Abstract 

Dental implants have traditionally been focused on bone quality and quantity to house the dental implant for 

successful restoration of the edentulous ridge. Rough surface implants provide predictable osseointegration but 

results in the development of peri-implantitis when exposed to the oral environment. The peri-implant mucosa 

provides protection to the underlying bone via its immune response and protection from apical biofilm migration. 

An adequate band of keratinized mucosa also improves comfort with performing oral hygiene, limit early 

marginal bone loss and improved aesthetic outcomes around implant prostheses. The purpose of this article is to 

provide a literature review on the importance of attached keratinized mucosa around dental implants. It also 

shares simple strategies to improve the peri-implant mucosa before, during and after implant placement. 
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Soft Tissue Around Dental Implants 

Peri-implantitis is a plaque-associated pathological 

disease that occurs in the tissues surrounding dental 

implants, characterized by inflammation of the peri-

implant mucosa and consequent gradual loss of 

supporting tissue.4 As a result, it is essential to 

highlight that the inflammatory process originates in 

soft tissue and that bone resorption occurs as a direct 

result of this inflammation. At the implant level, the 

prevalence of peri-implantitis ranges from 9.6% to 

22%.5-7 

Peri-implantitis must be differentiated from 

physiological bone remodeling.8 Although both lead 

to bone loss surrounding the implant, the causes are 

distinct. Early marginal bone loss is a physiological 

phenomenon that occurs within the first year 

following implant the placement.9 The aetiology is 

complicated, with surgical and prosthetic variables 

such as bone overheating, implant insertion torque and 

depth, the number of abutment disconnections, and the 

implant abutment microgap all contributing. Early 

marginal bone loss is thus an adaptive response of the 

peri-implant tissues to these stimuli. Marginal bone 

loss higher than 0.44mm in the first 6 months 

following prosthetic loading acts as a risk indication 

for peri-implant bone loss progression at 18 months.10 

Progression of crestal bone loss is rare around dental 

implant in the absence of inflammation therefore early 

bone remodeling may initiate peri-implantitis.4 

Berglundh and Lindhe showed the peri-implant 

mucosa re-establishes itself as a “Biological Width” 

(now termed supra-crestal tissue height around 

implants.11 In the presence of thin mucosa, bone 

resorption occurred surrounding the implant, resulting 

in an angular defect that allowed for an increase in soft 

tissue thickness. It was thus concluded a minimum 

thickness of soft tissue was required around implants 

to allow for healing. This minimum thickness is 3-

4mm in humans with an epithelial coronal component 

that varies between 2.0 – 2.2mm and an apical zone of 

connective tissue adhesion between 1.1-1.7mm 

wide.12,13 The soft tissue vertical dimension around 

implants on average is 1-1.5mm more than around 

teeth.14 The epithelial component share similarities 

between the implant and tooth however the connective 

tissue shows histological differences. The orientation 

of the collagen fibers with the connective tissue is 

parallel with the abutment body compared to natural 

teeth whereby fibers attach into the cementum at 

perpendicular and oblique angles.15 Supra-crestal 

tissue height is independent of implant design and 

restorative modality.16 

The increased prevalence of peri-implant bone loss 

and more rapid progression of periodontal disease 

around implants compared to teeth has resulted in a 

paradigm shift emphasising the importance of the 

peri-implant soft tissue in protecting the underling 

bone and limiting early marginal bone loss.17 

Albrektsson recently coined this a new era of 

mucointegration.18 

The 'peri-implant phenotype' was recently 

proposed by Avila-Ortiz's group. This term refers to 

both the soft tissue component (peri-implant 

keratinised mucosa, mucosa thickness, and 

supracrestal tissue height) and the hard tissue 

compartment (peri-implant bone thickness).16 

The significance of keratinised mucosa has been 

controversial around teeth and implants alike.19 The 

2017 World Workshop on the Classification of 

Periodontal and Peri-Implant Diseases and Conditions 

found equivocal evidence on the presence or absence 

of keratinized mucosa on the health of the peri- 

implant tissues. The consensus statement however 

states “keratinized mucosa may have advantages 

regarding patient comfort and ease of plaque 

removal”.8 There is growing evidence to support the 

minimum amount of 2mm of keratinized mucosa 

width to minimize the development of peri-implant 

disease especially in patients with poor maintenance 

compliance.20 

The peri-implant mucosa can be measured in 

thickness and height. Together they give volume to the 

tissue. Thickness relates to the horizontal dimension 

of the peri-implant soft tissue and height refers to the 

supracrestal tissue height akin to the supracrestal 

tissue attachment on teeth. The vertical dimension is 

significant due to its effect on early bone remodeling 

as discussed previously. 

Mucosa thickness may contribute to the health of 

the implant with better maintenance of marginal bone 

heights.21 Most of the research investigating mucosal 

thickness examine its effect on aesthetics of the 

implant by its ability to mask the colour of the 

underling restorative abutment. Tissue of 1.5mm 

thickness or less resulted in visible tissue colour 
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changes however, 2mm thick tissue was able to mask 

zirconia substrates and 3mm tissue thickness was able 

to mask all restorative materials.22 

Increased peri-implant mucosa increases 

extracellular matrix and collagen volume while also 

increasing vascularity, which promotes immune 

response, toxin clearance, and growth factor 

migration.23 This immune response has been 

suggested to be more important than the tissue 

attachment to the implant to prevent apical biofilm 

migration.12 Thicker tissue also responds favorably to 

flap management, wound healing, restorative trauma 

and less post prosthetic recession.24 

Mucosal thickness varies in the mouth with the 

maxilla generally thicker than the mandible. The 

mandibular edentulous molar ridge exhibits the 

thinnest soft tissue thickness and this area often poses 

the greatest challenge for the clinician.25 

When examining a site for dental implant 

placement, the current paradigm shift dictates that we 

must evaluate not just the availability of bone to house 

the implant but also the quality of the soft tissue at the 

site including the width of keratinized mucosa and the 

thickness and height of the mucosa. 

 
 

Soft Tissue Augmentation Around Dental 

Implants 

Soft tissue augmentations can be performed prior 

to implant placement, during implant placement, 

during second stage implant surgery. There appears to 

be no difference between staged and simultaneous soft 

tissue augmentation after implant insertion, and 

operations can greatly improve keratinized tissue 

width and mucosal tissue thickness, with tissue 

stability attained 3 months after augmentation.26 

Traditional mucogingival surgeries such as 

frenectomies, free gingival grafts, apical repositioning 

flaps and alveolar ridge augmentations are applicable 

to the peri-implant soft tissues. Autologous soft tissue 

grafts still considered as the gold standard to gain 

keratinized tissue and mucosal thickness compared to 

autologous substitutes.21 Soft tissue complications 

around dental implants in most cases fall into the 

category of volume deficiency, lack of attached 

mucosa and recession around implants. 

This article shall provide a summary of common 

augmentation procedures available to the implant 

clinician at different stages of implant therapy to 

address the above three soft tissue complications. It 

will assume the use of autologous soft tissue grafts 

however autologous substitutes can be readily 

substituted in many of the illustrated procedures.27 The 

efficacy of these substitutes is not within the scope of 

this article. 

 

 

Soft Tissue Procedures before Implant 

Placement 

As a part of a comprehensive implant treatment the 

soft tissue condition must be observed. This may be an 

edentulous ridge or dentate ridge with the 

compromised tooth still in situ. The assessment 

involves determination of any mucogingival defects 

such as frenulum, amount of attached mucosa and 

volume of soft tissue. Different methods of 

determining soft tissue phenotype have been 

suggested with visual inspection, radiographic 

assessment, using probes and calipers.28,29 

Having a clear understanding of the soft condition 

prior to implant placement allows for adoption of 

strategies to mitigate the risks associated with them. 

Frenectomy may be performed prior to implant 

placement to improve the surgical outcomes. High 

frenum attachments can increase flap mobility and is 

a major cause of surgical wound opening. Apical 

positioned flaps (APF) (Figure 1A-B) can be 

performed to increase the band of attached keratinized 

tissue and increase the depth of the vestibule to 

facilitate oral hygiene and allow periosteal releasing 

incisions and flap advancement at later surgeries. 

The APF approach offers various advantages, 

including the absence of a second surgical site, 

reduced postoperative bone loss, control of 

postoperative gingival margin status, and increased 

patient acceptability. When the soft tissue phenotype 

requires modification an APF with a free gingival 

graft can prepare the site for ideal implant placement 

at a later stage (Figure 1C). 
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(A) Submarginal incision for an APF (B) APF sutured to the periosteum (C) APF with free gingival graft with 

periosteal sling sutures 

Figure 1 

 

When an extraction and socket preservation is 

indicated for a delayed implant placement at a site 

with thin phenotype or loss of attached keratinized 

tissue then a socket sealing procedure is 

recommended to improve and modify the soft tissue at 

the extraction site. A punch biopsy can be used to 

harvest a free gingival graft from the palate or 

maxillary tuberosity to be transferred to the extraction 

socket with or without bone graft substitute (Figure 

2A-C). In cases where additional volume gain in soft 

tissue is desirable at the labial or lingual aspects then 

a saddle socket seal provides the softest tissue volume 

gain of all the socket preservation techniques (Figure 

2D-E).30,31

 

 

Figure 2: (A) Tissue biopsy punch is used to harvest a round free gingival graft from the palate or tuberosity; (B) Donor 

site after free gingival graft harvest; (C) Socket seal occlusion of extraction socket using free gingival graft secured with 

figure of 8 suture; (D) Rectangular free gingival graft partially de-epithelised to be used as a “Saddle” socket seal; (E) 

Saddle socket seal de-epithelised graft is tunnelled under the buccal and palatal gingiva and secured with simple interrupted 

sutures. 

 

 

In the anterior maxilla, extraction of a tooth in the 

presence of a thin buccal bone plate (<1mm) can result 

in the spontaneous thickening of the soft tissue by 7-

fold after an 8-week healing period (Figure 3C).32 

With appropriate case selection which exhibit 

favorable sagittal root position and palatal and apical 

bone volume, this phenomenon affords the patient a 

“free” connective tissue graft when a Type II early 
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implant placement protocol is adopted. In these cases, 

no socket preservation is required at    the time of tooth 

extraction and Type 2 placement with simultaneous 

buccal bone contour augmentation protocol has been 

shown to yield stable long term functional and 

cosmetic results.33 

 

Appropriate assessment of soft tissue prior to 

implant is essential to allow for correction of the 

deficiencies identified. Managing the soft tissue prior 

to implant placement prevents or reduces the risks of 

future complications which may be more difficult to 

manage once the implant has been placed into the site.

 

                                  A                                                  B                                                      C 

Figure 3: (A) & (B) 6 weeks after extraction of upper left lateral incisor without socket preservation the ridge appears to 

have maintained the original soft and hard tissue architecture; (C) Elevation of a papilla sparing flap reveals the ridge is 

maintained by a spontaneous thickening of soft tissue and there is complete loss of the buccal plate. 

 

 

Soft Tissue Procedures During Implant 

Placement 

Implant specific strategies are available to 

supplement vertical soft tissue deficiencies. These 

procedures include ridge flattening, subcrestal 

implantation, soft tissue tenting, and soft tissue 

mucogingival augmentation.34 Less overall treatment 

times; fewer surgeries; simultaneous hard tissue and 

soft tissue healing; shorter healing time; less pain and 

discomfort; less stress; lower costs; and greater patient 

satisfaction are all advantages of soft tissue 

augmentation at the time of implant placement.35 The 

risks result from the combination of many surgical 

operations at one location, which may damage 

vascularity and increase the possibility of post-

operative problems. The surgery also becomes 

technically more challenging. Soft tissue 

augmentation can accompany implant surgery as one 

stage or stage procedure. 

It has been proposed that free gingival grafts and 

subepithelial connective grafts are beneficial in 

improving soft tissue volume around implants.36 

Immediate Type 1 implant placements is associated 

with soft tissue recession and buccal plate loss 

regardless of surgical approach.37 Even with the use of 

bone graft material in the jump gap the ridge width 

often diminishes.38 Simultaneous connective tissue 

grafts at the time of implant placement in the aesthetic 

zone can counteract these dimension changes and 

maintain the ridge architecture regardless of the soft 

tissue phenotype at the site (Figure 4A-C).39 These 

changes can be maintained long term and provide a 

better aesthetic result for the patient reducing the risk 

of recession.40,41 

As a two-stage implant surgery soft tissue grafts 

such as CTG can be placed and primary surgical 

closure can be achieved. This provides an excellent 

environment for graft revascularization and allows the 

operator a ‘second’ opportunity to further improve 

the soft tissue if required at the second stage implant 

surgery (Figure 4D-F). Soft tissue augmentation 

procedures for one stage implant placement are similar 

for strategies to gain soft tissue volume at the implant 

uncover stage which is described in the next section. 
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Figure 4: (A) Upper left central incisor crown fractured subgingival; (B) Upper left central incisor root has been extracted 

and a connective tissue graft has been harvested from the palate ready to place under the buccal gingiva; (C) Connective 

tissue graft has been secured under the buccal gingiva and immediate implant placed with healing abutment; (D) Implant 

placement at the lower right first molar site with cover screw; (E) An allograft soft tissue matrix (Alloderm RTM) has been 

used as an autologous soft tissue substitute; (F) The site is primary closed with the allograft soft tissue matrix buried. 

 

 

Soft Tissue Procedures after Implant 

Placement 

Implants which are placed with a two-stage 

approach offers opportunities to further improve the 

soft tissue at the implant second stage surgery. There 

are many procedures proposed by authors, each with 

their indications and desired outcomes. These 

procedures can be adopted for one stage implant 

placements. Where possible split thickness flaps are 

recommended to limit the amount of bone resorption 

around the implants associated with lifting the 

periosteum.42 

The strategies to gain attached mucosa and tissue 

volume defers in the maxilla and the mandible. The 

maxilla is fortunate to have a large supply of attached 

keratinized tissue on the palate which can be readily 

mobilized during second stage surgery (Figure 5A-F) 

where the mandible may need a free graft to modify the 

tissue quality (Figure 5G-I). 
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Figure 5: (A) An implant ready to uncover in the maxilla; (B) De-epithelising the palatal keratinised attached mucosa; (C) 

Split thickness flap elevation from the palate; (D) Split thickness flap extended to the buccal aspect; (E) Palatal aspect of 

the flap is folded on itself and secured with a horizontal mattress suture; (F) The roll flap is approximated next to the 

healing abutment; (G) & (H) Uncover of an implant in the mandible where there is limited tissue volume to mobilise from 

the lingual aspect. An APPTF is prepared and secured to the periosteum; (I) A free gingival graft is adapted around the 

implant healing abutment to enhance the tissue at the site. 
 

 

An apically positioned partial thickness flap 

(APPTF) is indicated to achieve keratinized connected 

mucosa in the maxilla. AAPTF in the mandible with a 

free gingival graft in the lower jaw.43 A roll envelope 

flap is advised in the maxilla to improve volume, and 

APPTF with a connective tissue graft is recommended 

in the mandible. In the aesthetic zone there is the 

added challenge of creating tissue volume which 

recreates papilla form around the implant prosthesis. 

This aids in not just aesthetics but also removes 

potential food traps at the gingival embrasure. Two 

easily adopted techniques at second stage surgery are 

the split finger technique (Figure 6A-F)44 and the 

Palacci flap (Figure 7(A-G).45 

 

 

Figure 6: Split finger technique to create papillary soft tissue volume and gain of vertical tissue; (A), (B), (C) Schematic of 

the incision to be made in the crest to create the surgical papillas; (D) The surgical papillas are elevated and approximated 

buccal to palatal to form the new anatomic papilla; (E) & (F) Vertical mattress sutures are used to evert and secure the 

surgical papillas together creating volume and height. 

 

Figure 7: Palacci Flap for two adjacent implants; (A) & (B) Schematic for the incisions for Palacci flap showing the 

semilunar bevel incisions on the crest; (C) Flap is raised and healing abutments attached to the implants; (D) The 

semilunar bevels are pedicle flaps which can be rotated between the implants and the adjacent teeth; (E) Flap is sutured to 

hold the pedicles in place; (F) An edentulous ridge with two implants ready for uncover. Palacci flaps were raised and 

healing at 3 weeks shows excellent soft tissue volume gain on the buccal and between the implants. 
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Soft tissue augmentation around osseo-integrated 

and restored implants are also possible. This is 

commonly performed to correct a recession defect 

which is an aesthetic or plaque retention concern. In 

these cases, a coronally advanced flap with a 

connective tissue graft yields the best result (Figure 8 

A-D).46 The use of connective tissue grafts sourced 

from the maxillary tuberosity tended to give better 

long-term stability and increase keratinized tissue gain 

compared to graft harvested from the lateral palate 

(Figure 9 A-D).47-49

 

Figure 8: Schematic of a coronally advanced connective tissue graft around an implant with healing abutment; (A) Full 

thickness flap is raised on the buccal aspect requiring augmentation; (B) A connective tissue graft is shaped and 

approximated to the recipient site; (C) The connective tissue graft is secured to stable tissue with simple interrupted 

sutures; (D) The flap is primary closed over the connective tissue graft. 

 

 

Figure 9: (A) & (B) Schematics of a submarginal free gingival graft with APF around a restored dental implant. A 

submarginal approach reduces the risks the procedure worsening soft tissue recession around the implant; (C) A case with 

implants in the lower right quadrant replacing teeth 35,36 and 37. The site has no attached keratinized mucosa and if 

tender to oral hygiene and bleeds on proving; (D) Submarginal AAPTF; (E) FGG sutured to the periosteum bed; (F) 3-

month review of the site showing an excellent band of attached keratinized mucosa. There is no more discomfort in 

performing oral hygiene and the site has healthy periodontal attached tissue with no bleeding on probing. 
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Conclusion 

The increased awareness of the importance of the 

quantity and quality of the peri-implant soft tissue has 

resulted in a paradigm shift from a bone driven 

implant planning process to one that places equal 

importance to the soft tissue. As Jan Lindhe famously 

said, “the bone sets the tone but the soft tissue is the 

issue”. Soft tissue deficiencies can be predictable 

managed at multiple time points in the implant 

planning and surgical phases. Early management is 

recommended to improve the surgical and prosthetic 

outcomes of implant therapy.  
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Ամփոփում 

Ատամնաբուժական իմպլանտները ավանդաբար կենտրոնացած են ոսկորների որակի և քանակի վրա՝ 

իմպլանտը տեղավորելու և հաջողությամբ վերականգնելու համար: Կոշտ մակերեսով իմպլանտներն 

ապահովում են կանխատեսելի օսսեոինտեգրացիա, բայց բերանի միջավայրի ազդեցության դեպքում 

հանգեցնում են պերիիմպլանտիտի զարգացմանը: Պերիիմպլանտի լորձաթաղանթն ապահովում է հիմքում 

ընկած ոսկորի պաշտպանությունը իմունային պատասխանի միջոցով և պաշտպանում է գագաթային 

բիոֆիլմի միգրացիայից: Կերատինացված լորձաթաղանթի համապատասխան շերտը նաև բարելավում է 

բերանի խոռոչի հիգիենայի հարմարավետությունը, սահմանափակում է ոսկրերի վաղ եզրային կորուստը և 

բարելավում է էսթետիկ արդյունքները իմպլանտների ատամնաշարի շուրջ: Այս հոդվածի նպատակն է 

տրամադրել գրականության վերանայում ատամնաբուժական իմպլանտների շուրջ կերատինացված 

լորձաթաղանթի կցման կարևորության վերաբերյալ: Այն նաև նկարագրում է պարզ ռազմավարություններ՝ 

բարելավելու պերիիմպլանտային լորձաթաղանթի առողջությունը իմպլանտների տեղադրումից առաջ, 

ընթացքում և հետո: 
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УЛУЧШЕНИЕ МЯГКИХ ТКАНЕЙ ВОКРУГ ЗУБНЫХ ИМПЛАНТАТОВ – ОБЗОР ЛИТЕРАТУРЫ 

 

Комал К. Гадж, Шарат К.Шетти, Анита Куллоли, Кетан Дешетти, Дхармараджан Гопалакришнан 

 

Кафедра пародонтологии и оральной имплантологии, Стоматологический колледж и больница доктора Д.Й. 

Патила, Пимпри, Пуна-411018, Махараштра, Индия. 

 

Абстракт 

Зубные имплантаты традиционно ориентированы на качество и количество кости для размещения зубного 

имплантата и успешного восстановления беззубого гребня. Имплантаты с шероховатой поверхностью 

обеспечивают предсказуемую остеоинтеграцию, но приводят к развитию периимплантита при воздействии 

среды полости рта. Слизистая оболочка вокруг имплантата обеспечивает защиту подлежащей кости 

посредством иммунного ответа и защиты от миграции апикальной биопленки.  

Адекватная полоса кератинизированной слизистой оболочки также повышает комфорт при выполнении 

гигиены полости рта, ограничивает раннюю потерю маргинальной костной ткани и улучшает эстетические 

результаты вокруг протезов на имплантатах.  

Цель этой статьи — предоставить обзор литературы о важности прикрепления ороговевшей слизистой 

оболочки вокруг зубных имплантатов. В нем также описаны простые стратегии улучшения состояния 

слизистой оболочки вокруг имплантата до, во время и после установки имплантата.
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Abstract 

Background: Purpose of study determine the timing of prosthtic rehabilitation of patients after autograft and dental 

implantation of the jaw bone using resonance-frequency method (RFA). 

Methods: The analysis of the treatment of 34 with vertical resorption of the lower jaws, and dental implant prosthetic 

rehabilitation performed for the period 2020-2023.All patients underwent a complex clinical, laboratory study, computed 

tomography (CT). At the first stage, the autogen bone grafting procedure, at the second stage, 4 months after autogen bone 

grafting implants were installed. 3 months later, after implants inserted to determine the timing of prosthetic rehabilitation, the 

method of RFA-Resonance Frequency Analysis method was used, if normal results were recorded, the prosthodontic phase 

began. Postoperative clinical and radiological monitoring was regularly conducted, and criteria for the success of implantation 

and success of prosthetics of implant- supported reconstructions were evaluated. Change in marginal bone levels was assessed 

by taking digital x-rays immediately after restoration fixation (base line for comparison), after 1 and 3, 5 years post operatively. 

Results: No intra-operative or immediate post-operative complications were noted after autografting procedure. The 

postoperative of the patients was favorable, with the integration of the autografts. 3 months after autogenous bone grafting, 

the resorption of the graft in some transplant recipients is up to 10%. All of the patients presented with healthy soft tissue. 

Marginal bone loss data were recorded, mean marginal bone loss (MBL) was 1.2 ± 0.25 mm after 3 years. The mean RFA 

recordings of all 136 implants were 65 ISQ at implant placement respectively 73 ISQ after 3 months. The functional load on 

dental implants was performed with ISQ values above 65 (dental prosthetic rehabilitation was performed after 3-4 months of 

submerged healing). A total of 8 implant failures were recorded. After 5 years show survival rates 97. 

Conclusions: RFA could serve as a noninvasive diagnostic tool for detecting implant stability during healing stages and 

subsequent routine follow ups. The method of resonance-frequency analysis allows us to determine the timing of the beginning 

of the prosthetic stage in each specific case. 
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Introduction 

The problem of orthopedic rehabilitation of 

patients with maxillofacial defects of the jaws is one 

of the most pressing problems of modern 

reconstructive maxillofacial surgery. 

Acquired maxillofacial defects are usually 

accompanied by severe functional and aesthetic 

impairments, impaired socio-psychological 

adaptation of this category of patients.1 

These can be defects of a traumatic and 

inflammatory nature, flaws that arise as a result of the 

removal of pathological purulent foci. 

Long-term tooth loss leads to significant bone 

resorption, which makes implant placement difficult, 

causing functional and aesthetic problems.2-4 

Particularly difficult problems arise with pronounced 

vertical bone resorption, since the use of osteoplastic 

materials does not provide the necessary restoration of 

bone tissue parameters.5-8 

In case of insufficient quantitative parameters of 

the jaws in patients, various bone-growth operations 

are performed to prepare for implantation.9-12 

The use of bone grafts is the standard for atrophied 

bone repair, as they contain both osteogenic cells and 

an osteoconductive mineralized extracellular matrix 

where they can grow. 

For the restoration of bone tissue in such clinical 

situations, the use of autogenous grafts is highly 

effective in comparison with other methods.11-14 

According to many authors, the two-stage method 

is more predictable and reliable, since during this 

period the autograft matures and has good blood 

circulation, 

In the case of serious defects, there is a risk of 

resorption of the autograft volume before implant 

placement or after orthopedic rehabilitation.15,16 

Radiographic diagnostic data assessing the 

condition   of   bone   tissue   after   reconstructive 

surgery show that the bone tissue undergoes changes 

over time after surgery, gradually increasing in 

density, reaching a maximum within six months.17 

Based on the above, it should be noted that this period 

is the most expedient for the placement of implant. 

Usually, implant stability and osseointegration 

have been assessed using various techniques, 

including insertion torque, percussion testing and 

radiographic analysis.18,19 Loading protocols and 

healing time for individual patients are often 

empirically calculated based on clinical research 

studies evaluating implant stability and 

osseointegration over time. 

Analysis of scientific publications shows that the 

most modern and reliable clinical method for 

assessing the stability of dental intraosseous implants 

is the method of resonance frequency analysis 

(RFA).20 

The method is based on the registration of resonant 

electromagnetic oscillations of the implant 

surrounding the bone when exposed to an 

electromagnetic field by means of an electronic 

sensor. RFA-Resonance Frequency Analysis 

developed by N. Meredith21 is widely used to 

objectively assess the quality of bone tissue. 

This test records the resonant spectrometric 

vibrations of a Smart peg post attached to an implant 

under the influence of an electromagnetic field. 

Performed by the device Osstell-mentor ISQ 

(Integration Diagnostics, Gothenburg, Sweden) is an 

objectively informative method for assessing the 

osseointegration of an implant. RFA allows you to 

determine the timing of the load on the implant and for 

the early diagnosis of complications. The Implant 

Stability Index (ISQ) is recorded on the screen of the 

device, the higher the index, the stronger the implant 

fixation. Higher bone density has been positively 

correlated with higher RFA values. According to N. 

Meredith, the index of primary stability of the implant 

in the upper jaw is -58 ISQ, and in the lower jaw - 66 

ISQ.22 

Despite numerous scientific studies using this 

method, there are few publications in which the 

method of resonance frequency analysis is used to 

determine the time of the functional load of implants 

installed in an autologous bone graft.23 

Considering the above, this method was included 

in our study, among other diagnostic methods, for an 

objective assessment of the stability of the implant and 

to determine the optimal timing of orthopedic 

treatment in the area of bone regeneration. All of the 

above confirms the urgency of the problem and 

determined the purpose of this study. 

Purpose of study determine the timing of 

orthopedic rehabilitation of patients after autograft 

reconstructive operations on the jaw using the method 
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of dental implantation using resonance-frequency 

method. 

 

 

Materials and methods 

The analysis of the treatment of 34 patients (men- 

14, women-12, age from 28 to 63 years) with vertical 

resorption of the lower jaws, performed for the period 

2020-2023. The following criteria were with drawn 

from this study the presence of somatic, endocrine, 

oncological, infectious diseases, blood diseases, 

pregnancy. 

All patients provided written consent to be 

included in this study and to use facial images for the 

purposes of the study. All patients underwent a 

complex clinical, X-ray, laboratory study, computed 

tomography (CT). The treatment was planned taking 

into account the parameters of the bone tissue in the 

area of the missing teeth. After research and diagnosis, 

a treatment plan was drawn up, including an implant 

surgery followed by prosthodontic treatment. 

 

At the first stage, auto-transplantation was carried 

out in the chewing areas of the lower jaw, at the second 

stage, after four months further implantation. The 

treatment plan was agreed with the patient. The 

autograft was taken from the chin or retromolar areas 

of the mandible. The operation was performed under 

premedication and local anesthesia. The autograft was 

adapted and fixed in the donor area with titanium 

screws, the empty space in the donor area was filled 

with bone material and then closed with resorbable 

membrane Bio Oss. After reposition of the mucous 

membrane, sutures were applied. Prophylactic anti- 

inflammatory therapy and local antiseptic measures 

were carried out. The postoperative period was calm, 

without complications. 

 

136 dental implants were installed in the 

edentulous arches using surgical guides. Implants 

were installed 3 months after autogenous bone 

grafting. After implant insertion, preventive complex 

anti-inflammatory therapy was performed, the patient 

was under dynamic control. 4 months later, the 

implant closure screws were removed, the smart peg 

pin was fixed to the implants and determine the timing 

of prosthetic rehabilitation, the method of RFA-

Resonance Frequency Analysis method was used, if 

normal results were recorded, the prosthodontic phase 

began. 

 

Digital technologies were included in the 

workflow with the laboratory scanning of the master 

casts and CAD/CAM manufacturing software. The 

orthopedic treatment was performed using metal-

ceramic implant-based fixed orthopedic structures. 

 

Postoperative clinical and radiological monitoring 

was regularly conducted, and criteria for the success 

of implantation and success of prosthetics of implant- 

supported reconstructions were evaluated. Outcome 

measures were: graft success, implant success; 

complications and marginal bone levels, prosthesis 

success. Change in implants marginal bone levels was 

assessed by taking digital x-rays immediately after 

restoration fixation (base line for comparison), after 1, 

3- and 5-years post after one and three years post 

operatively. 

 

 

Statistical analysis 

Statistical analysis was performed using the 

statistical software package SPSS 23 (Statistical 

Package for Social Science 23). 

 

 

Results 

No intra-operative or immediate post-operative 

complications were noted and no flap failure occurred. 

The postoperative of the patients was favorable, with 

the integration of the autografts. Complete 

engraftment of bone autografts and wound healing 

was obtained in all observations. 3 months after 

autogenous bone grafting, the resorption of the graft 

in some transplant recipients is up to 10%. 6-month 

follow-up period evaluation of CT scan revealed 

implants demonstrated to integrate normally. All of 

the patients presented with healthy soft tissue. 

Marginal bone loss data were recorded, mean 

marginal bone loss (MBL) was 1.2 ± 0.25 mm. After 

5 years show survival rates 97.6% The mean RFA 

recordings of all 104 implants were 65 ISQ at implant 

placement respectively 73 ISQ after 3 months. The 

functional load on dental implants was performed with 
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ISQ values above 65 (dental prosthetic rehabilitation 

was performed after 3-4 months of submerged 

healing) (Figure 1-10). According to the given 

computed tomography, patients, who underwent 

autograft surgry of the vertical resorption, had an 

average height of 6.2mm and after graft surgery 

12.8mm.  
 

 

 

Figure 1 (a, b). CT scan before autograft 
 

 

 

Figure 2. The autograft from the chin areas 

 

 

Figure 3. Recipient area before autograft surgery 

with round bar 

 

 
Figure 4. The autograft was adapted and fixed in 

the donor area with titanium screws 
 

 
 

Figure 5. Intraoral clinical view, the empty space 

in the donor area was filled with bone material Bio 

Oss and then closed with resorbable membrane 
 

 

Figure 6. CT scan after autograft surgery, the 

autograft was adapted and fixed in the donor area 

with titanium screws 
 

 
 

Figure 7. CT   scan   after   implants   insertion 

 

 
Figure 8. Intraoral clinical view 

before implant screws removed 

Figure 9. Intraoral view 

after prosthetic rehabilitation 

Figure 10. CT scan after  

prosthetic rehabilitation 
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Discussion 

Dental implants are a predictive and reliable 

treatment option, provided there is a sufficient 

quantity and quality of bone to achieve the desired 

functional and aesthetic results.24 When using 

implants, jaw atrophy is sharply slowed down to the 

physiological level, which undoubtedly plays an 

important role in implant placement. For effective 

implantation, sufficient parameters of the bone tissue 

in the implantation zone are required. However, 

unfavorable conditions, due to oral infections, bone 

atrophy after dental extractions, and long term 

edentulism, may result in insufficient available bone, 

making implant placement impossible. In case of bone 

deficiency, bone grafting is performed using Guided 

bone regeneration, autogenous bone grafting, 

distraction osteogenesis, ridge-split. Autogenous bone 

transplants are the gold standard for bone grafting, but 

the difficulty of obtaining the graft and the soreness of 

the donor part of the jaw hinders their use.25-32 

Currently, after bone grafting, however resorption 

of bone materials after surgery and complications 

limits their use, which is especially important for 

vertical resorption, in which vertical bone 

augmentation is effective only during autogenous 

plastic surgery.33,34 

The timing of implant insertion after bone grafting 

is important for the effectiveness of osteointegration 

in the area of bone grafting, taking into account the 

risk of resorption of the graft and according to 

numerous reports, the percentage after autogenous 

grafting is 20-30 percent.35-37 

The degree of maturity of the autograft and the 

readiness of implant insertion in the area is determined 

according to the data of the catheter and according to 

certain bones.37,38 

In the literature, there are few publications on the 

determination of the timing of the functional load of 

implants installed in the area of bone grafting, which 

prompted this study.39 

ISQ readings can be used to determine different 

healing phases and the stability of dental implants.40,41 

The results of a clinical study prove the reliability 

of autologous bone grafts for pre-prosthetic 

reconstruction of the alveolar ridge before implant 

placement. High graft success rate (95.6%) and 

implant failure rate (2,4% periimplantitis). Our 

observations of patients treated with this technique 

prove that intraoral and extraoral autologous bone 

grafts should be considered the gold standard for 

preprosthetic dentoalveolar reconstruction. This study 

demonstrates that the reconstruction of atrophic jaws 

using bone grafts from intraoral donor sites is a 

predictable technique for the dental rehabilitation of 

patients with crestal atrophy associated with high bone 

survival and implantation success. Currently, despite 

the fact that there are many bone substitutes, 

autologous bone is considered as the most effective 

material for two-stage preprosthetic augmentation for 

oral implantation. Intraoral autologous grafts can be a 

reliable option for restoring the resorbed mandible 

with further implant placement. Autologous overhead 

grafts from the ramus of the mandible, symphysis, 

offer sufficient bone volume to restore an atrophic jaw 

and are excellent treatment alternatives for patients 

when reconstruction is required prior to implant 

placement. In addition to the successful reconstruction 

of the alveolar ridge with the correct choice of the 

donor site, the pain of the procedure should be 

minimal, this study presents results of treatment 

effectiveness 26 patients with lower jaw edentulous 

and with vertical atrophy. 104 implants were installed 

for arch reconstructions after autograft and dental 

implant and 4 months later, the implant closure screws 

were removed, the smart peg pin was fixed to the 

implant. The resonance frequency analysis method 

(RFA-) use to determine the timing of the beginning 

of the prosthetic stage, if normal results were 

recorded, the prosthodontic phase began. ISQ 

gradually increases after implant placement, and in 

case of a decrease in the index due to implant 

overload, timely therapeutic and preventive measures 

are taken to prevent loss of the implant. 

 

 

Conclusions 

The results of this study indicated the prosthetic 

rehabilitation of patients after autograft and dental 

implant at prosthetic rehabilitation of the jaw bone can 

provide good esthetic and functional results. RFA 

could serve as a noninvasive diagnostic tool for 

detecting implant stability during healing stages and 

subsequent routine follow ups. The method of 

resonance-frequency analysis allows us to determine 
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the timing of the beginning of the prosthetic stage in 

each specific case. 
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ԱՈՒՏՈԳԵՆ ՈՍԿՐԱՅԻՆ ՓՈԽՊԱՏՎԱՍՏՈՒՄԻՑ ՀԵՏՈ ՏԵՂԱԴՐՎԱԾ ԻՄՊԼԱՆՏՆԵՐԻ 

ՀԱՃԱԽԱԿԱՆ-ՌԵԶՈՆԱՆՍԱՅԻՆ ՎԵՐԼՈՒԾՈՒԹՅԱՆ ՄԵԹՈԴԻ ԿԻՐԱՌՈՒՄ 

 

Գագիկ Հակոբյան,1 Լազար Եսայան,2 Հովհաննես Կարապետյան,3 Ազբեկյան Յուրի,4  

Դավիթ Մաթևոսյան5 

 
1 Պրոֆեսոր, Երևանի Մ. Հերացու անվան պետական բժշկական համալսարանի վիրաբուժական 

ստոմատոլոգիայի և դիմածնոտային վիրաբուժության ամբիոնի վարիչ, Հայաստան 
2 Պրոֆեսոր, Երևանի Մ. Հերացու անվան պետական բժշկական համալսարանի թերապևտիկ 

ստոմատոլոգիայի ամբիոնի վարիչ, Հայաստան 
3 Երևանի Մ. Հերացու անվան պետական բժշկական համալսարանի Ստոմատոլոգիական կրթության 

գերազանցության կենտրոն, Հայաստան  
4 Երևանի Մ. Հերացու անվան պետական բժշկական համալսարանի Ստոմատոլոգիական ֆակուլտետի 

ուսանող, Հայաստան 
5 Երևանի Մ. Հերացու անվան պետական բժշկական համալսարանի վիրաբուժական ստոմատոլոգիայի և 

դիմածնոտային վիրաբուժության ամբիոնի ասիստենտ 

 

Ամփոփում 

Նպատակ. Հետազոտության նպատակը որոշել է հիվանդների պրոթեզային վերականգնման ժամկետները 

ծնոտի ոսկորների ավտոփոխպատվաստումից և իմպլանտացիայից հետո՝ օգտագործելով ռեզոնանսային 

հաճախականության մեթոդը (RFA): 

Մեթոդներ. Ստորին ծնոտների ուղղահայաց ռեզորբցիայով 34 հիվանդների բուժման վերլուծությունը և 

ատամների իմպլանտների պրոթեզավորումը իրականացվել է 2020-2023 թվականներին: Բոլոր հիվանդներն 

անցել են համալիր կլինիկական, լաբորատոր հետազոտություն, համակարգչային տոմոգրաֆիա (CT): 

Առաջին փուլում աուտոգեն ոսկրային փոխպատվաստման պրոցեդուրան, երկրորդում՝ աուտոգեն 

ոսկրային պատվաստման իմպլանտների տեղադրումից 4 ամիս անց: 3 ամիս անց, օրթոպեդիկ 

վերականգնման ժամկետները որոշելու համար իմպլանտների տեղադրումից հետո, կիրառվել է RFA-

ռեզոնանսային հաճախականության վերլուծության մեթոդը, նորմալ արդյունքների գրանցման դեպքում 

սկսվել է պրոթեզավորման փուլը: Պարբերաբար անցկացվել է հետվիրահատական կլինիկական և 

ռենտգենաբանական մոնիտորինգ, գնահատվել է իմպլանտացիայի հաջողությունը և իմպլանտի վրա 

հիմնված վերակառուցումների պրոթեզավորման հաջողությունը: Մարգինալ ոսկրային մակարդակի 

փոփոխությունը գնահատվել է վերականգնողական ֆիքսացիայից անմիջապես հետո թվային ռենտգենյան 

ճառագայթների միջոցով (համեմատության բազային գիծ), վիրահատությունից 1 և 3, 5 տարի հետո: 

Արդյունքներ. Աուտոգեն ոսկրային փոխպատվաստումից հետո ներվիրահատական կամ անմիջական 

հետվիրահատական բարդություններ չեն արձանագրվել: Հիվանդների հետվիրահատական շրջանը 

բարենպաստ է եղել՝ ավտոփոխպատվաստների ինտեգրմամբ։ Աուտոգեն ոսկրային փոխպատվաստումից 

3 ամիս հետո որոշ ռեցիպիենտների մոտ փոխպատվաստման ռեզորբցիան հասնում է 10%-ի: Բոլոր 

հիվանդները ներկայացրել են առողջ փափուկ հյուսվածքներ։ Արձանագրվել են սահմանային ոսկրային 

կորստի տվյալները, միջին սահմանային ոսկրային կորուստը (MBL) եղել է 1,2 ± 0,25 մմ 3 տարի հետո: Բոլոր 

136 իմպլանտների միջին RFA ձայնագրությունները եղել են 65 ISQ իմպլանտների տեղադրման ժամանակ, 

համապատասխանաբար 73 ISQ 3 ամսից հետո: Իմպլանտների ֆունկցիոնալ ծանրաբեռնվածությունը 

կատարվել է 65-ից բարձր ISQ արժեքներով (ատամի պրոթեզային վերականգնումը կատարվել է ջրի տակ 

ապաքինումից 3-4 ամիս հետո): Ընդհանուր առմամբ գրանցվել է իմպլանտի 8 կորուստ։ 5 տարի անց 

իմպլանտների գոյատևման մակարդակը 97,6%: 

Եզրակացություններ. RFA-ն կարող է ծառայել որպես ոչ ինվազիվ ախտորոշիչ գործիք՝ ապաքինման 

փուլերում իմպլանտի կայունությունը հայտնաբերելու և հետագա բարդությունները կանխելու համար: 

Ռեզոնանսային-հաճախական վերլուծության մեթոդը թույլ է տալիս յուրաքանչյուր կոնկրետ դեպքում 

որոշել պրոթեզավորման փուլի սկզբի ժամանակը։ 
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Абстракт 

Цель исследования: Определить сроки протезной реабилитации пациентов после аутотрансплантата и 

дентальной имплантации кости челюсти с использованием резонансно-частотного метода. 

Методы: Проведен анализ лечения 34 пациентов с вертикальной резорбцией нижних челюстей и дентальной 

имплантологической реставрацией, проведенной за период 2020-2023 гг. Всем пациентам проведено 

комплексное клинико-лабораторное исследование, компьютерная томография (КТ). На первом этапе 

проведена процедура аутогенной костной пластики, на втором этапе через 4 месяца после аутогенной 

костной пластики установлены имплантаты. Через 3 месяца после установки имплантатов для определения 

сроков ортопедической реабилитации применяли метод резонансно-частотного анализа, при регистрации 

нормальных результатов начинали этап протезирования. Регулярно проводился послеоперационный 

клинико-рентгенологический контроль, определялись критерии,оценивалась успешность имплантации и 

успешность протезирования реконструкций с опорой на имплантаты. Изменение уровня маргинальной кости 

оценивали с помощью цифровой рентгенографии сразу после фиксации реставрации (базовая линия для 

сравнения), через 1 и 3, 5 года после операции. 

Результаты: После процедуры аутотрансплантации не было отмечено никаких интраоперационных или 

ближайших послеоперационных осложнений. Послеоперационный период у пациентов был благоприятный, 

с приживлением аутотрансплантатов. Через 3 мес после аутогенной костной пластики резорбция 

трансплантата у некоторых реципиентов трансплантата достигает 10%. У всех пациентов были здоровые 

мягкие ткани. Были записаны данные о потере маргинальной костной массы, средняя потеря маргинальной 

костной массы (MBL) составила 1,2 ± 0,25 мм через 3 года. Средний показатель RFA для всех 136 

имплантатов составил 65 ISQ при установке имплантата и соответственно 73 ISQ через 3 месяца. 

Функциональную нагрузку на дентальные имплантаты осуществляли при значениях ISQ выше 65 

(протезирование зубов осуществляли через 3-4 месяца погруженного приживления). Всего было 

зарегистрировано 8 отказов имплантата. Через 5 лет показатель выживаемости составляет 97,6%. 

Выводы: Резонансно-частотный анализа может служить неинвазивным диагностическим инструментом для 

определения стабильности имплантата на этапах заживления и последующих плановых осмотрах. Метод 

резонансно-частотного анализа позволяет определить сроки начала ортопедического этапа в каждом 

конкретном случае.
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Abstract 

Objective: The aim of this study was to report the clinical results of the use оf the zygomatic implants for prosthetic rehabilitation in 

patients with maxillectomy due to upper jaw tumors. 

Materials and Methods: The study included 12 patients who underwent prosthetic rehabilitation using a zygomatic implant after 

maxillectomy for the treatment of upper jaw tumors in the period from 2021 to 2023. There were 8 male patients and 4 female patients 

with an average age of 53.2 years old. The type of tumors was determined by CT, MRT methods and histopathological examination. 

The distribution of lesions was the following: benign 4 and malignant 8.  

7 patients have undergone radiation therapy before or after implant placement. After the tumor was removed, immediate surgical 

obdurators were placed. Main prosthetic rehabilitation performed 6-12 months after tumor removal, but before that, a temporary 

obturator had made and used. 6-12 months after tumor resection, 1-4 zygomatic implants were inserted into the zygomatic bone 

unilaterally or bilaterally. A total of 36 zygomatic implants were installed, 2 of which were unsuccessful and were removed in 1 patient. 

The implant systems used Zygoma TiUnite (Nobel Biocare, Zurich, Switzerland) and multi-unit abutments (MUA). The implants were 

placed using the surgical guide, which was planned and prepared digitally. After which they loaded immediately using prefabricated 

complete dentures. They verified, adapted and screwed by titanium bases onto the zygomatic implants. The palatal part of these 

prostheses is a separate unit, which attach to the main part of the prostheses with magnets. By detaching the palatal part of the prostheses, 

through the created opening, doctor or patient can keep track of the upper tissues, hygiene and antiseptic cleansing (irrigation, rinsing). 

Evaluation of functional efficiency of the treatment was assessed before and after prosthetic rehabilitation with zygomatic implants using 

the Oral Health Impact Profile (OHIP-14) and the masticatory functional index. QOL was evaluated using the University of Washington 

Quality of Life version 4 (UW-QOLv4) questionnaire. 

Results։ No postsurgical complications were seen, and the patients were discharged from the hospital after 7-10 days. The patients were 

able to return to a normal diet (hard) after just 7 days following surgery, with no further complaints regarding function or pain, apart 

from the residual swelling caused by the intervention.  Patients' health-related quality of life (HR-QOL) before treatment was ≥48.3%. 

HR-QOL and overall quality of life after rehabilitation increased to 76.8%, and assessed as good. The improvement of chewing function 

was also the most important goal for the patients (pre- 26,4% and post- 67,3%), masticatory function scores increased after prosthetic 

treatment with implants.  

Conclusions: The use of prostheses fixed on zygomatic implants for patients with maxillary defects is an effective method of 

prosthodontic rehabilitation in complex clinical cases after maxillectomy. 
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Introduction  

Defects resulting from resection of the upper jaw, 

in malignant maxillofacial areas, often lead to loss of 

dentition, defects, sudden changes in the anatomical 

shape of the face and require radical surgical 

reconstruction and prosthetic rehabilitation.1 

In patients after maxillectomy for a malignant 

tumor, the resulting defect in the upper jaw often leads 

to serious dysfunction of the oral cavity leading to 

serious problems in mastication, swallowing, speech, 

and facial aesthetics.2 

Prosthetic rehabilitation of patients after 

oncological resection of the upper jaw is a complex 

problem associated with the physiological and 

anatomical separation between the oral cavity and the 

nasal/paranasal region.3-5 

In a number of clinical situations, rehabilitation 

was mainly carried out using a removable obturator 

prosthesis, which was effective.6 However, this 

decision was difficult due to clinical limitations when 

the resection affected most of the soft palate, more 

than a third of the hard palate and the upper jaw; it was 

technically difficult to fix the prostheses. Prosthetic 

rehabilitation of this category of patients using 

traditional fixation of dentures may be ineffective in 

restoring oral function. Due to insufficient bone tissue, 

the installation of conventional dental implants after 

resection of a malignant tumor of the upper jaw to fix 

prostheses is often difficult.7 

Maxillectomy is not limited to tumor removal but 

also includes restoring the function of the oronasal 

cavity and facial contours, as failure to do so can lead 

to psychosocial and functional problems.  

 In patients who have undergone a complete or 

partial maxillectomy, the use of zygomatic implants is 

one of the main methods to help support obturators 

and/or removable dentures.8-10 

Zygomatic implants provide a predictable solution 

for restoring dentition and facial structures affected by 

malignant diseases of the upper and midface. 

Combined use of dental and zygomatic implants may 

help restore oral function in patients with severe 

maxillary defects.11-13 

The concept of using zygomatic implants has been 

introduced since the present time; this technique is 

used both separately and in combination, and in 

combination with microvascular transfer of free tissue 

in prosthetics and prosthodontic treatment of cancer 

patients. Over the past 10 years, zygomatic implants 

have become an integral part in the treatment of 

patients with neoplasms of various etiologies of the 

upper jaw and midface that require radical resection to 

achieve cure.14,15 

Zygomatic implants are an effective solution for 

the treatment of jaw bone defects of the upper jaw 

after maxillectomy. Zygomatic implants have been 

used since the late 1980s and have a long history of 

success. 

First proposed by Branemark et al. In 1998, 

zygomatic implants were intended for the 

rehabilitation of patients with severe atrophy of the 

posterior maxilla, partially and completely 

edentulous, in patients with maxillectomy.16 

Zygomatic implants have been used for dental 

rehabilitation in patients with insufficient bone tissue 

in the posterior maxilla due to severe bone resorption 

(atrophy), after resection of tumors and extensive 

trauma to the midface.17 Zygomatic is an alternative to 

bone grafting procedures for severe atrophy in the 

upper jaw and consists of dental implants that are fixed 

in the lower part of the cheekbones through the 

sinuses. These implants are inserted at the back and 

can be combined with several conventional implants 

(root forms) at the front of the jaw.18-20 

The zygomatic bone has joints with the sphenoid 

bone, superior bone, frontal bone and temporal bone, 

forms the lateral wall of the orbital floor and, 

characterized by trabecular and cortical components, 

is a reliable bed for zygomatic implants.21 

Zygomatic implants are installed in different ways: 

bilateral two implants, bilateral with one implant, 

unilateral with one or two implants and in combination 

with conventional dental implants.22 

With zygomatic implants, the post-implantation 

period is associated with less severe morbidity 

compared to bone grafting options and an increase in 

the overall duration of treatment. 

Over the past period, zygomatic implants have 

demonstrated a scientifically based surgical and 

prosthetic solution with their widespread use in 

various clinical situations in procedures for treatment 

of severe maxillary atrophy, alternatives to failed 

cases of traditional implants, in cases trauma and oral 

cancer rehabilitation upper jaw.  
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Many literature publications report varying success 

rates from 98.5% to 96.1% after more than 5 years, so 

the overall effectiveness and predictability of such 

rehabilitation is still a matter of debate. The most 

common complications were soft tissue dehiscence, 

rhinosinusitis, and prosthetic failure.23 

The effectiveness of zygomatic implants has been 

enhanced by the use of digital technologies (virtual 

planning based on computed tomography with the 

creation of individual surgical templates), which 

allows the final dental prostheses to be precisely 

created with maximum precision and in the safest 

possible conditions.24 

Effective use of dentures supported by zygomatic 

implants and dental implants can provide complete 

functional and aesthetic rehabilitation in patients with 

post-resection severe defects of the upper jaw.25-28 

Treatment of patients with cancer of the upper 

maxilla and hard palate is a difficult task for 

specialists, and untimely prosthetic rehabilitation 

leads to significant functional and aesthetic 

consequences. Considering the relevance of this 

problem, in this clinical series we show the 

effectiveness of an interdisciplinary approach in the 

complex rehabilitation of patients in this category. 

In patients undergoing maxillectomy, quality of 

life involves reconstruction of the maxilla and 

restoration of the function of the orofacial cavity and 

facial contours, since orofacial deformities can lead to 

severe psychological and social consequences29. 

Changes in anatomy after maxillectomy lead to 

functional and cosmetic impairments, which can lead 

to reduction in quality of life (QoL).30,31 

The aim of the present study was to report the 

clinical results of the use of zygomatic implants for 

prosthetic rehabilitation in patients with maxillectomy 

for tumors of the maxilla. 

Material and Methods 

During the period from 2021 to 2023, 12 patients 

took part in this study and underwent prosthetic 

rehabilitation using a zygomatic implant after 

maxillectomy for the treatment of upper jaw tumors. 

In order to clarify the diagnosis and later plan and 

choose a surgical method, a complex of diagnostic 

methods performed.  

The type of tumors was determined by CT, MRT 

methods and histopathological examination. 

 

Out of 12 patients there were 8 male and 4 female 

with an average age of 53.2 years. Test results clarified 

the tumor types: 4 benign (ameloblastoma 2, 

osteoblstoclastoma 2) and 8 malignant (mainly minor 

salivary gland tumors 2, adenoid cystic carcinoma 2, 

cancer of the mucous membrane 4). 

Surgical defect classified using Brown 

classification of maxillectomy.32 

Surgical defect classified according to vertical 

dimension of the maxillectomy, class 1–4.  

 

Class 1: no oro-nasal or oro-antral fistula or only 

resection of palatal bone leaving dental-bearing part of 

maxilla intact.  

Class 2: not including orbital floor or rim.  

Class 3: including orbital floor with or without 

skull base.  

Class 4: orbital exenteration. Class 2–4 is qualified 

by addition of a letter (a–c) which refers to the 

horizontal aspect: a, less than or equal to the midline 

of the hard palate; b, bilateral alveolar maxilla and 

hard palate; c, entire alveolar maxilla and hard palate 

(figure 1).   

 

 

 

 

 
 

 

 

Brown and Shaw Maxilla and Midface Defect Classification 
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The patients were operated under general 

anesthesia. Some underwent either partial or total 

maxillectomy, others needed procedures that 

extending beyond the maxilla. Hemimaxillectomy 

was the most common surgical procedure. 7 patients 

received radiation therapy before or after 

maxillectomy.   

 

After the tumor was removed, immediate surgical 

obturators were placed.   Main prosthetic 

rehabilitation performed 6-12 months after tumor 

removal, but before that, a temporary obturator had 

made and used. 6-12 months after tumor resection, 1-

4 zygomatic implants were inserted into the zygomatic 

bone unilaterally or bilaterally. A total of 36 

zygomatic implants were installed, 2 of which were 

unsuccessful and were removed in 1 patient. The 

implant systems used Zygoma TiUnite (Nobel 

Biocare, Zurich, Switzerland) and multi-unit 

abutments (MUA). The implants were placed using 

the surgical guide, which was planned and prepared 

digitally. After which they loaded immediately using 

prefabricated complete dentures. They verified, 

adapted and screwed by titanium bases onto the 

zygomatic implants. The palatal part of these 

prostheses is a separate unit, which attach to the main 

part of the prostheses with magnets. By detaching the 

palatal part of the prostheses, through the created 

opening, doctor or patient can keep track of the upper 

tissues, hygiene and antiseptic cleansing (irrigation, 

rinsing). 

 

This case report describes the management of 

patients with severe maxillary defects following 

ablative cancer surgery who were rehabilitated with 

maxillary removable dentures supported by 3 

zygomatic implants and magnetic fixation. 

 

 

 

Case report  

On 05/14/2023 64 years old male patient AA, was 

admitted to the clinic with a diagnosis of a condition 

after a maxillectomy of the left side. From the 

anamnesis it turned out that on 03/30/2015 a 

maxillectomy of the left side was performed for cancer 

of the left maxillary sinus mucous membrane 

(T4N0M0). The patient received preoperative and 

postoperative radiation therapy. 

At the time of admission, the general condition was 

stable, a defect in the oral cavity in the area of the left 

half of the upper jaw was detected, the mucous 

membrane was normal without visible changes.  The 

patient was wearing a removable denture. 

Completed general laboratory research showcased 

that laboratory parameters were normal, according to 

CT the condition after maxillectomy of the left side, 

complete adentia, bone absorption. It was planned to 

install 2 zygomatic implants on the left side, 1 on the 

right and immediate rehabilitation with complete 

dentures, which immediately would be connected to 

the multiunit abutments of the zygomatic implant. 

After 6 months final prostheses were placed. 

Treatment plan was agreed with the patient 

beforehand. The installation of the zygomatic implant 

was carried out under general anesthesia according to 

the plan and after the operation a temporary prosthesis 

was installed and screwed on implants. After 6 months 

the final rehabilitation was carried out with a 

removable prosthesis connecting to the multi-unit 

abutment of the zygomatic implant. In the palatal part 

of the removable prostheses a movable window was 

formed for hygiene: this movable part of the plate was 

fixed to the main fixed part of the denture with 

magnets. After rehabilitation, the patient was satisfied 

with the results of the treatment, chewing functions 

were restored and the quality of life improved (figures 

2-18). 
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Figure 1. Condition 8 years after maxillectomy of the left side 

 

   
Figure 3. 8 years after tumor 

resection, 2 zygomatic implants 

into the right zygomatic bone 

Figure 4. 1 zygomatic implant into 

the left zygomatic bone 

Figure 5. Condition after 

installation of implants and multi-

unit abutments 

 

 
 

Figure 6, 7. Postoperative CT after installation of 2 zygomatic implants on the right side and 1 on the left side 

and connection of multi-unit abutments 

 

   
Figure 8. After 6 months an 

impression was taken for final 

rehabilitation 

Figure 9. An individual tray was 

made in the laboratory 

Figure 10. Impression was taken 

using an individual tray 
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Figure 11, 12. A temporary seminal prosthesis was made in the 

laboratory 

Figure 13. Intraoral view with the 

prosthesis in place 

 

   
Figure 13, 14, 15. The final prosthetics. In the new part of the removable prostheses a movable window was 

formed for hygiene 

 

  

Figure 16. Intraoral state before prosthetics Figure 17. Intraoral view after prosthetics 

 

 

Evaluation of functional effectiveness of the 

treatment was assessed before and after prosthetic 

rehabilitation with zygomatic implants using the Oral 

Health Impact Profile (OHIP-14) and the masticatory 

functional index. QOL was evaluated using the 

University of Washington Quality of Life version 4 

(UW-QOLv4) questionnaire. The entire Quality of 

Life Assessment questionnaire consists of 12 

domains, questions, each of which has from 3 to 6 

answer options, which are scaled from 0 (worst) to 100 

(best) in accordance with the hierarchy of answers. 

Domains: pain, appearance, activity, rest, swallowing, 

chewing, speech, taste, saliva, mood and anxiety. 

Quality of life scores were divided into satisfactory 

(60 points), good (80 points) and very good (100 

points)33. Data was analyzed using statistics. 

Masticatory function was assessed using the 

Masticatory Function Score Sheet. 

 

Results 

A total of 36 zygomatic implants were installed, 2 

of which were unsuccessful and were removed in 1 

patient.  

No post-operative complications were reported and 

the patients were discharged from the hospital after 10 

days. The patients were able to return to a normal diet 

(solid) after just 7 days from surgery, with no further 

complaints regarding function or pain, apart from the 

residual swelling caused by the intervention. 
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Prosthetic rehabilitation began after tumor removal 

and an immediate temporary obturator was made. 

Patients' health-related quality of life (HR-QOL) 

before treatment was ≥48.3%. HR-QOL and overall 

quality of life after rehabilitation was rated good by 

76.8%, respectively. In all cases chewing was also the 

most important function for the patients, (pre 

implantation 26,4% and post 67,3%) masticatory 

function scores increased after prosthodontics 

treatment with implants. 

 

Evaluation on OHIP-14 and functional 

chewing score 
 

Questionnaire 

OHIP-14 Functional chewing 

score 

Pre Post Pre Post 

Patients 12 ≥ 48.3% 76.87% 26.4% 67.3% 

 

 

Discussion 

The treatment complex for neoplasms includes 

maxillectomy - surgical removal of part or all of the 

upper jaw, it results in a defect that can significantly 

affect a person's function, aesthetics, and quality of 

life.34 

Malignant neoplasms account for almost half of the 

pathologies that are indications for resection of the 

maxilla. Maxillectomy for malignancy often results in 

a maxillary defect and severe oral dysfunction.  

In patients who have undergone a complete or 

partial maxillectomy, the use of zygomatic implants is 

one of the main methods to help support obturators 

and/or removable dentures.35,36 

 

There is no clear consensus in the scientific 

literature on the number of dental and zygomatic 

implants required for prosthetic rehabilitation of the 

maxilla in patients with post-resection defects of the 

maxilla supported by implants. Some authors 

recommend using 2-4 zygomatic implants or a 

combination of two dental implants and 2 zygomatic 

implants for functional and aesthetic rehabilitation in 

patients after maxillectomy.37 Sato et al reported that 

the mean scores of complete denture wearers were: 

“satisfied” was 58.7, “somewhat satisfied” was 48.5, 

and “not satisfied” was 32.4. These assessments 

provide a ready explanation that the assessment of 

masticatory function is closely related to chewing 

satisfaction.38 

 

In patients with a resection maxillary defect, the 

load on the prostheses and transfer to the implant may 

increase during occlusion compared to traditional 

implant-supported dentures without a maxillary 

defect. For the prostheses, a favorable position and 

angle of installation of the implant are important. It is 

expected that rigid retention between the prostheses 

and the implant may increase the risk of prosthetic 

complications, including fracture of the prostheses, 

abutment and implant. Based on this, the use of 

magnetic can be optimal since with this type of 

fastening they resist only vertical force and do not 

resist lateral force, which is low compared to lateral 

force. 

 

The use of computer-aided design/computer-aided 

manufacturing (CAD/CAM) technologies can help in 

the prosthodontics rehabilitation of patients with post-

resection oncological defects of the maxilla.39 

Maxillectomy for malignancy often results in a 

maxillary defect and severe oral dysfunction. The 

effective use of dental and zygomatic implants can 

help restore oral function in patients with severe 

maxillary defects. 

 

The risk of prosthodontics complications, 

including fracture of the prostheses, abutment and 

implant, can be increased during rehabilitation using 

removable dentures on implants due to rigid retention 

between the prostheses and the implant. 

  

 For removable dentures on implants, various 

fastening systems (telescopic crowns, rods, locators, 

balls and magnets) are successfully used.40 Since 

magnetic mounts only resist vertical force and do not 

resist lateral force, retention is considered to be low 

relative to lateral force compared to other mounts. 

Consequently, the abutment and implant body appear 

to be protected better.  

 

This case report describes the management of 12 

patients with severe maxillary defects following 

ablative surgery for cancer who were rehabilitated 
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using fixed maxillary prostheses supported by dental 

and zygomatic implants. In our clinical case, a 

magnetic fastening system was preferred to keep track 

of the upper tissues, hygiene and antiseptic cleansing. 

Prosthetic rehabilitation was carried out using 

removable dentures supported by 1 or 3 implants and 

screw fixation. Oral function was assessed before and 

after implant prosthetics using the Oral Health Impact 

Profile (OHIP-14) and the Masticatory Functional 

Index. These results indicate that quality of life (QoL) 

and oral function improved. The results showed 

improvement in all cases. This approach will provide 

a number of advantages. First, in many cases, 

additional maxillary reconstruction procedures will 

not be required. Secondly, the installation of implants 

and the manufacture of prostheses become easier. 

Finally, the time required for surgery is reduced, and 

the reduced number of implants reduces cost. The 

effective use of dental and zygomatic implants can 

help restore oral function in patients with severe 

maxillary defects. The prognosis for this treatment 

was acceptable. 

 

 

Declarations 

Conflict of interest and financial disclosure 

The author declares that he has no conflict of 

interest and there was no external source of funding 

for the present study. None of the authors have any 

relevant financial relationship(s) with a commercial 

interest. 

 

Ethical approval 

Research protocol was approved by the local 

Ethical Committee (2018/23) and in accordance with 

those of the World Medical Association and the 

Helsinki Declaration. 

 

Informed consent 

Informed consent was obtained from all individual 

participants included in the study. 

 

Source of Funding 

Non funding. 

 

Availability of Data and Materials 

Not applicable. 

 

 

 

 
 

1. Volpato M, Costa GM, dos S Lara L, Volpato 

LER. Maxillofacial and Oral Rehabilitation of an 

Oncologic Patient: Case Report. International 

Journal of Prosthodontics & Restorative 

Dentistry. 2022;12(3):1-3 

2. Geethu RM, Anilkumar S, Rajesh C, et al. 

Prosthetic rehabilitation of a lateral midfacial 

defect combined with hemimandibulectomy using 

multiple/sectional prosthesis. Int J Prosthodont 

Restor Dent. 2014;4(4):131–137. doi:10.5005/jp-

journals-10019-1120 

3. Kumar Y, Bharate V, Babu D, et  al. Prosthetic 

rehabilitation of continuous maxillary and orbital 

defect. Int J Prosthodont Restor Dent. 

2017;7(2):77–80. doi:10.5005/jp-journals-10019-

1181  

4. Nayar S. Current concepts and novel techniques 

in the prosthodontic management of head and 

neck cancer patients. British Dental Journal. 

2019;226(10):725–737. doi:10.1038/s41415-019-

0318-3 

5. Vosselman N, Alberga J, Witjes MHJ, et al. 

Prosthodontic rehabilitation of head and neck 

cancer patients-Challenges and new 

developments. Oral Dis. 2021;27(1):64-72. 

doi:10.1111/odi.13374 

6. Corsalini M, Barile G, Catapano S, et al. Obturator 

Prosthesis Rehabilitation after Maxillectomy: 

Functional and Aesthetical Analysis in 25 

Patients. Int J Environ Res Public Health. 

2021;18(23):12524. 

doi:10.3390/ijerph182312524 

REFERENCES 
 

 



Journal Bulletin of Stomatology and Мaxillofacial Surgery, Vol. 19 № 4 
 

 

Hovhannisyan S, Mashinyan K, Khachatryan L, et al. Maxillofacial Rehabilitation In Patient With Neoplasms Using 

Zygomatic Implant-Supported Maxillary Prostheses. Bulletin of Stomatology and Maxillofacial Surgery. 2023;19(4):59-

71. doi: 10.58240/1829006X-2023.19.4-59 

 67 

7. El Fattah H, Zaghloul A, Pedemonte E, Escuin T. 

Pre-prosthetic surgical alterations in 

maxillectomy to enhance the prosthetic prognoses 

as part of rehabilitation of oral cancer patient. Med 

Oral Patol Oral Cir Bucal. 2012;17(2):262-70. 

doi:10.4317/medoral.17482 

8. Rosenstein J, Dym H. Zygomatic Implants: A 

Solution for the Atrophic Maxilla: 2021 Update. 

Dent. Clin. N. Am. 2021;65:229–239. 

doi:10.1016/j.cden.2020.09.015 

9. Varghese KG, Gandhi N, Kurian N, et al. 

Rehabilitation of the severely resorbed maxilla by 

using quad zygomatic implant-supported 

prostheses: A systematic review and meta-

analysis. J. Prosthet. Dent. 2023;130(4):543-552. 

doi:10.1016/j.prosdent.2021.11.007 

10. Andre A, Dym H. Zygomatic Implants: A Review 

of a Treatment Alternative for the Severely 

Atrophic Maxilla. Atlas. Oral Maxillofac. Surg. 

Clin. N. Am. 2021;29(2):163-172. 

doi:10.1016/j.cxom.2021.04.001 

11. Aparicio C, Manresa C, Francisco K, et al. 

Zygomatic implants: indications, techniques and 

outcomes, and the zygomatic success code. 

Periodontol 2000. 2014;66(1):41-58. 

doi:10.1111/prd.12038 

12. Di Cosola M, Ballini A, Zhurakivska K, et al. 

Retrospective Analysis of Clinical and Radiologic 

Data Regarding Zygomatic Implant 

Rehabilitation with a Long-Term Follow-Up. Int. 

J. Environ. Res. Public Health. 

2021;18(24):12963. 

doi:10.3390/ijerph182412963 

13. Aparicio C, Manresa C, Francisco K, et al. 

Zygomatic implants: indications, techniques and 

outcomes, and the zygomatic success code. 

Periodontol 2000. 2014;66(1):41-58. 

doi:10.1111/prd.12038 

14. Di Cosola M, Ballini A, Zhurakivska K, et al. 

Retrospective Analysis of Clinical and Radiologic 

Data Regarding Zygomatic Implant 

Rehabilitation with a Long-Term Follow-Up. Int. 

J. Environ. Res. Public Health. 

2021;18(24):12963. 

doi:10.3390/ijerph182412963 

15. Hackett S, El-Wazani B, Butterworth C. 

Zygomatic implant-based rehabilitation for 

patients with maxillary and mid-facial oncology 

defects: A review. Oral Dis. 2021;27(1):27-41. 

doi:10.1111/odi.13305 

16. Brånemark P, Gröndahl K, Öhrnell L, et al. 

Zygoma Fixture in the Management of Advanced 

Atrophy of the Maxilla: Technique and Long-

Term Results. Scand. J. Plast. Reconstr. Surg. 

Hand Surg. 2004;38:70–85. 

doi:10.1080/02844310310023918 

17. Solà Pérez A, Pastorino D, Aparicio C, Pegueroles 

Neyra M, Khan RS, Wright S. Success Rates of 

Zygomatic Implants for the Rehabilitation of 

Severely Atrophic Maxilla: A Systematic Review. 

Dent. J. 2022;10(8):151. doi:10.3390/dj10080151 

18. Chana H, Smith G, Bansal H, et al. A 

Retrospective Cohort Study of the Survival Rate 

of 88 Zygomatic Implants Placed Over an 18-Year 

Period. Int. J. Oral Maxillofac. Implant. 

2019;34:461–470. doi:10.11607/jomi.6790 

19. Balan I, Di Girolamo M, Lauritano D, Carinci F. 

Treatment of severe atrophic maxilla with 

zygomatic implants: A case series. Oral 

Implantol. 2017;10:317–324. 

doi:10.11138/orl/2017.10.3.317 

20. Esposito M, Davó R, Marti-Pages C, et al. 

Immediately Loaded Zygomatic Implants vs 

Conventional Dental Implants in Augmented 

Atrophic Maxillae: 4 Months Post-Loading 

Results from a Multicentre Randomised 

Controlled Trial. Eur. J. Oral Implantol. 

2018;11:11–28.  

21. Bedrossian E. Rehabilitation of the edentulous 

maxilla with the zygoma concept: A 7-year 

prospective study. Int. J. Oral Maxillofac. 

Implant. 2010;25:1213–1221. 

22. Chana H, Smith G, Bansal H, et al. A 

Retrospective Cohort Study of the Survival Rate 

of 88 Zygomatic Implants Placed Over an 18-Year 



Journal Bulletin of Stomatology and Мaxillofacial Surgery, Vol. 19 № 4 
 

 

Hovhannisyan S, Mashinyan K, Khachatryan L, et al. Maxillofacial Rehabilitation In Patient With Neoplasms Using 

Zygomatic Implant-Supported Maxillary Prostheses. Bulletin of Stomatology and Maxillofacial Surgery. 2023;19(4):59-

71. doi: 10.58240/1829006X-2023.19.4-59 

 68 

Period. Int. J. Oral Maxillofac. Implant. 

2019;34:461–470. doi:10.11607/jomi.6790 

23. Solà Pérez A, Pastorino D, Aparicio C, et al. 

Success Rates of Zygomatic Implants for the 

Rehabilitation of Severely Atrophic Maxilla: A 

Systematic Review. Dent J (Basel). 

2022;10(8):151. doi: 0.3390/dj10080151 

24. Hackett S, El-Wazani B, Butterworth C. 

Zygomatic implant-based rehabilitation for 

patients with maxillary and mid-facial oncology 

defects: A review. Oral Dis. 2021;27(1):27-41. 

doi:10.1111/odi.13305 

25. Boyes-Varley JG, Howes DG, Davidge-Pitts KD, 

Brånemark I, McAlpine JA. A protocol for 

maxillary reconstruction following oncology 

resection using zygomatic implants. Int J 

Prosthodont. 2007;20(5):521–31 

26. Hu YJ, Hardianto A, Li SY, Zhang ZY, Zhang CP. 

Reconstruction of a palatomaxillary defect with 

vascularized iliac bone combined with a 

superficial inferior epigastric artery flap and 

zygomatic implants as anchorage. International 

Journal of Oral and Maxillofacial Surgery. 

2007;36(9):854–857. 

doi:10.1016/j.ijom.2007.04.011 

27. Ozaki H, Sakurai H, Yoshida Y, Yamanouchi H, 

Iino M. Oral Rehabilitation of Oral Cancer 

Patients Using Zygomatic Implant-Supported 

Maxillary Prostheses with Magnetic Attachment: 

Three Case Reports. Case Rep Dent. 

2018;2018:1694063. doi:10.1155/2018/1694063 

28. Ozaki H, Ishikawa S, Kitabatake K, Yusa K, 

Sakurai H, Iino M. Functional and aesthetic 

rehabilitation with maxillary prosthesis supported 

by two zygomatic implants for maxillary defect 

resulting from cancer ablative surgery: A case 

report/technique article. Odontology. 

2016;104(2):233–238. doi:10.1007/s10266-015-

0222-5 

29. Slade GD. Derivation and validation of a short-

form oral health impact profile. Community 

Dentistry and Oral Epidemiology. 

1997;25(4):284–290. doi:10.1111/j.1600-

0528.1997.tb00941.x 

30. Akinmoladun VI, Akinyamoju CA, Olaniran FO, 

Olaopa OI. Maxillectomy and Quality of Life: 

Experience from a Nigerian Tertiary Institution. 

Niger J Surg. 2018;24(2):125-130. 

doi:10.4103/njs.NJS_6_18 

31. Laraway DC, Lakshmiah R, Lowe D, Roe B, 

Rogers SN. Quality of life in older people with 

oral cancer. Br J Oral Maxillofac Surg. 

2012;50(8):715-20. 

doi:10.1016/j.bjoms.2012.01.010 

32. Brown JS, Rogers SN, McNally DN, Boyle M. A 

modified classification for the maxillectomy 

defect. Head & Neck. 2000;22(1):17–26. 

doi:10.1002/(sici)1097-

0347(200001)22:1<17::aid-hed4>3.0.co;2-2 

33. The World Health Organization quality of life 

assessment (WHOQOL): Position paper from the 

World Health Organization. Soc Sci Med. 

1995;41(10):1403-9. doi:10.1016/0277-

9536(95)00112-k 

34. Between 2021 and 2023, 24 patients with 

maxillary defects following resection of 

malignant tumor were recruited 

35. Polido WD, Machado-Fernandez A, Lin WS, et al. 

Indications for zygomatic implants: a systematic 

review. Int J Implant Dent. 2023;9:17. 

doi:10.1186/s40729-023-00480-4 

36. Singh A, Kumar N, Singh V, Singh SK. 

Transitional prosthesis for a dentulous 

hemimaxillectomy patient. Natl J Maxillofac 

Surg. 2010;1:173–5. doi:10.4103/0975-

5950.79224 

37. Ozaki H, Ishikawa S, Kitabatake K, Yusa K, 

Sakurai H, Iino M. Functional and aesthetic 

rehabilitation with maxillary prosthesis supported 

by two zygomatic implants for maxillary defect 

resulting from cancer ablative surgery: A case 

report/technique article. Odontology. 

2016;104(2):233–238. doi:10.1007/s10266-015-

0222-5 



Journal Bulletin of Stomatology and Мaxillofacial Surgery, Vol. 19 № 4 
 

 

Hovhannisyan S, Mashinyan K, Khachatryan L, et al. Maxillofacial Rehabilitation In Patient With Neoplasms Using 

Zygomatic Implant-Supported Maxillary Prostheses. Bulletin of Stomatology and Maxillofacial Surgery. 2023;19(4):59-

71. doi: 10.58240/1829006X-2023.19.4-59 

 69 

38. Sato Y, Minagi S, Akagawa Y, Nagasawa T. An 

evaluation of chewing function of complete 

denture wearers. The Journal of Prosthetic 

Dentistry. 1989;62(1):50–53. doi:10.1016/0022-

3913(89)90047-4 

39. Schmidt BL, Pogrel MA, Young CW, Sharma A. 

Reconstruction of extensive maxillary defects 

using zygomaticus implants. Journal of Oral and 

Maxillofacial Surgery. 2004;62(2):82–89. 

doi:10.1016/j.joms.2004.06.027 

40. Savabi O, Nejatidanesh F, Yordshahian F. 

Retention of implant-supported overdenture with 

bar/clip and stud attachment designs. The Journal 

of Oral Implantology. 2013;39(2):140–147. 

doi:10.1563/AAID-JOI-D-11-00016 

 

 

 

 

ՎԵՐԻՆ ԾՆՈՏԻ ՆՈՐԱԳՈՅԱՑՈՒԹՅՈՒՆՆԵՐՈՎ ՀԻՎԱՆԴՆԵՐԻ ԴԻՄԱԾՆՈՏԱՅԻՆ 

ՎԵՐԱԿԱՆԳՆՈՒՄԸ ԶԻԳՈՄԱՏԻԿ ԻՄՊԼԱՆՏՆԵՐԻ ՎՐԱ ՀԵՆՎՈՂ ՊՐՈԹԵԶՆԵՐԻ ՄԻՋՈՑՈՎ 

 

Սերգո Հովհաննիսյան,1 Կարեն Մաշինյան,1 Լեւոն Խաչատրյան,2 Էդգար Կարապետյան,3  

Արտավազդ Խարազյան,4 Միքայել Օրդոյան,5 Արամ Բադալյան6 

 
1 Երևանի Մ. Հերացու անվան պետական բժշկական համալսարանի Օրթոպեդիկ ստոմատոլոգիայի 

ամբիոնի դոցենտ, Երևան, Հայաստան 
2 Modern Implant Medicine-ի ղեկավար (Դիմածնոտային և պլաստիկ վիրաբուժության բժշկական 

կենտրոն), Երևան, Հայաստան 
3 Modern Implant Medicine-ի Դիմածնոտային վիրաբույժ (Դիմածնոտային և և պլաստիկ վիրաբուժության 

բժշկական կենտրոն), Երևան, Հայաստան 
4 Դիմածնոտային պրոթեզաբան, անապլաստոլոգ. Կլինիկական անապլաստոլոգիայի 

ծառայություն,Օտորինոլարինգոլոգիայի ազգային բժշկական գիտահետազոտական կենտրոն, Մոսկվա, 

Ռուսաստան 
5 Երևանի Մ. Հերացու անվան պետական բժշկական համալսարանի Օրթոպեդիկ ստոմատոլոգիայի 

ամբիոնի դասախոս, Երևան, Հայաստան 
6 .«ՆԱԻՐԻ» բժշկական կենտրոնի գլխի և պարանոցի վիրաբուժության ծառայության ղեկավար, Երևան, 

Հայաստան 

 

Ամփոփում 

Նպատակը. Այս հետազոտության նպատակն էր վերին ծնոտի ուռուցքների պատճառով վիրահատված 

հիվանդների մոտ  գնահատել զիգոմատիկ իմպլանտների օգտագործմամբ օրթոպեդիկ վերականգնման 

կլինիկական արդյունքները։  

Նյութեր և մեթոդներ. Հետազոտությունը ներառում էր վերին ծնոտի ուռուցքներով 12 հիվանդներ, ովքեր 

2021-ից 2023 թվականներին ուռուցքների վիրահատական բուժումից հետո ենթարկվել էին պրոթեզային 

վերականգնման՝ օգտագործելով զիգոմատիկ իմպլանտներ: Նրանց թվում են եղել 8 տղամարդ և 4 կին 

հիվանդներ, միջին տարիքը՝ 53.2 տարեկան։ Ուռուցքների տեսակը որոշվել է CT, MRI և 

հիստոպաթոլոգիական հետազոտությամբ: Նորագոյացությունների բաշխվածությունը եղել է բարորակ՝ 4-

ում, չարորակ՝ 8-ում։ Ուռուցքի հեռացումից առաջ և հետո 7 հիվանդ ստացել է ճառագայթային թերապիա: 

Ուռուցքի հեռացումից անմիջապես հետո տեղադրվել են վիրաբուժական անհապաղ  օբտուրատորներ: 

Վերքերի ապաքինումից հետո, ուռուցքի հեռացումից 6-12 ամիս հետո մեկ կամ երկու այտոսկրերում 

տեղադրվել են 1-4 զիգոմատիկ իմպլանտներ։ Ընդհանուր առմամբ տեղադրվել է 36 զիգոմատիկ իմպլանտ, 

որից 2-ը անհաջող են եղել և հեռացվել են 1 հիվանդի մոտ: Օգտագործվել են Zygoma TiUnite (Nobel Biocare, 

Ցյուրիխ, Շվեյցարիա) իմպլանտներ և  Multi-unit (MUA) աբաթմենտներ: Իմպլտանտները տեղադրվել են 
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թվային եղանակով պլանավորված և պատրաստված վիրաբուժական ուղղորդիչի միջոցով: Այտոսկրերում 

իմպլանտների տեղադրումից հետո նրանք անմիջապես ծանրաբեռնվել են նախորոք պատրաստված 

թիթեղային ժամանակավոր պրոթեզներով,   որոնք փորձարկումից և հարմարեցումից  հետո ժամանակավոր 

պտուտակվել են զիգոմատիկ իմպլանտներին  տիտանային հենքով: 6 ամիս հետո տեղադրվել են 

իմպլանտների վրա հենվող վերջնական պրոթեզները: Այս պրոթեզների քմային հատվածը իրենից 

ներկայացնում է առանձին միավոր և մագնիսների միջոցով միանում է պտուտակներով իմպլանտներին 

ամրացված պրոթեզի հիմնական մասին: Պրոթեզի քմային հատվածի անջատման միջոցով առաջացած 

անցքով իրականացվում է վերադիր հատվածների հյուսվածքների դիտարկում, խնամք, անտիսեպտիկ 

մշակում և հիգիենային ուղղված գործառույթներ (իրիգացիաներ, ողողում): 

Բուժման ֆունկցիոնալ արդյունավետությունը գնահատվել է զիգոմատիկ իմպլանտների կիրառմամբ 

պրոթեզավորումից առաջ և հետո՝ օգտագործելով բերանի խոռոչի առողջության վրա ազդեցության 

պրոֆիլը (OHIP-14) և ծամողական ֆունկցիոնալ ինդեքսը: Կյանքի որակը գնահատվել է Վաշինգտոնի 

համալսարանի կյանքի որակի հարցաշարի 4-րդ տարբերակով (UW-QOLv4): 

Արդյունքներ. Հետվիրահատական բարդություններ չեն եղել, և 7-10 օր հետո հիվանդները դուրս են գրվել 

հիվանդանոցից։ Վիրահատությունից ընդամենը 7 օր հետո հիվանդները կարողացել են վերադառնալ 

նորմալ սննդակարգի (պինդ)՝ առանց որևէ ֆունկցիոնալ կամ ցավային գանգատների, բացի 

վիրահատության հետևանքով առաջացած մնացորդային այտուցից: Հիվանդների առողջության հետ 

կապված կյանքի որակը (HR-QOL) մինչև բուժումը ≥48.3% էր: HR-QOL-ը և վերականգնումից հետո կյանքի 

ընդհանուր որակը գնահատվել են որպես լավ համապատասխանաբար 76.8%-ով: Բոլոր դեպքերում, 

ծամելու ֆունկցիայի բարելավումը, նաև բուժառուների համար, ամենակարևոր նպատակն էր (մինչև 

իմպլանտացիան 26,4% և հետո 67,3%): Ծամելու ֆունկցիայի ցուցանիշներն աճել են իմպլանտներով 

օրթոպեդիկ բուժումից հետո: 

Եզրակացություններ. Զիգոմատիկ իմպլանտների վրա ֆիքսված պրոթեզի օգտագործումը 

դիմածնոտային արատներով հիվանդների մոտ օրթոպեդիկ վերականգնման արդյունավետ մեթոդ է 

դիմածնոտային վիրահատությունից հետո բարդ կլինիկական դեպքերում: 
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Резюме 

Цель: Целью настоящего исследования было оценить клинические результаты ортопедической 

реабилитации пациентов с использованием скуловых имплантатов, перенесших челюстно-лицевую 

операцию по поводу опухолей верхней челюсти. 
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Методы и материалы: В исследование включены 12 пациентов, проходивших протезную реабилитацию с 

использованием скуловых имплантатаов после челюстно-лицевой операции по поводу опухолей верхней 

челюсти в период с 2021 по 2023 годы. Среди них было 8 пациентов мужского пола и 4 пациентки женского 

пола, средний возраст 53,2 года.  Тип опухолей определялся методами КТ, МРТ и гистопатологического 

исследования. Распределение образований доброкачественное - у 4 пациентов, злокачественное - у 8 

пациентов.  7 пациентов получали лучевую терапию до или после удаления опухоли. Сразу после удаления 

опухоли были поставлены хирургические иммедиат обтураторы. После заживления ран, от 6-и до 12-и 

месяцев после резекции опухоли в односторонние или двусторонние скуловые кости устанавливали 1-4 

скуловых имплантата. Всего установлено 36 скуловых имплантатов, из них 2 оказались неудачными и были 

удалены у 1 пациента. Использовалась Zygoma TiUnite (Nobel Biocare, Цюрих, Швейцария) и мульти юнит 

абатменты. Имплантаты были установлены с помощью хирургического шаблона, который был заранее 

спланирован и изготовлен цифровым методом. После установки имплантатов в скуловую кость, они сразу 

были нагружены предварительно изготовленными пластиночными временными протезами, которые после 

примерки и приспособления титановыми колпачками были временно ввинчены к имплантатам. Постоянные 

протезы были установлены 6 месяцев спустя.   Небная часть этих протезов из себя представляет как 

отдельный элемент и с помощью магнитов присоединяется к основной части протеза, который прикручен к 

имплантатам. Через отверстие, созданное при отсоединении небной части протеза, осуществляется 

наблюдение, уход, антисептическая обработка и выполнение гигиенических процедур (ирригация, 

полоскание). Оценку функциональной эффективности лечения проводили до и после протезирования со 

скуловыми имплантатами с использованием профиля воздействия на здоровье полости рта (OHIP-14) и 

жевательного функционального индекса. Качество жизни оценивалось с использованием опросника 

качества жизни Вашингтонского университета версии 4 (UW-QOLv4). 

Полученные результаты. Послеоперационных осложнений не наблюдалось, и через 7-10 дней пациент был 

выписан из стационара. Пациенты смогли вернуться к нормальной диете (твердой) всего через 7 дней после 

операции, без дальнейших жалоб на функционирование или боль, за исключением остаточного отека, 

вызванного вмешательством. Качество жизни пациентов, связанное со здоровьем (HR-QOL), до лечения 

составляло ≥48,3%. HR-QOL и общее качество жизни после реабилитации были оценены как хорошие 76,8% 

соответственно. Во всех случаях жевание также было наиболее важной функцией для пациентов (до 

имплантации 26,4% и после 67,3%), показатели жевательной функции увеличились после ортопедического 

лечения с помощью имплантатов. 

Выводы: Применение протеза с фиксацией на скуловых имплантатах у пациентов с дефектами верхней 

челюсти является эффективным методом ортопедической реабилитации в сложных клинических случаях 

после челюстно-лицевой операции. 
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Abstract 

Objective: To evaluate the implant positioning accuracy using a robotic implant navigation system in dental implant 

practice. 

Methods: The analysis of the treatment of 16 patients using a robotic implant navigation system in stages implant 

surgery and dental implant prosthetic rehabilitation performed for the period 2022-2023.All patients underwent a 

complex clinical, laboratory study, computed tomography (CT).  

A total of 46 implants were installed using the Navident (ClaroNav) navigation system a flapless or minimal flap 

approach.  25 implants were completely edentulous and 21 implants were installed in a partially edentulous area. 

To assess the accuracy of dental implant placement using preoperative plan cone beam computed tomography (CBCT), 

deviations between the planned and installed implant positions were analyzed. The coronal deviation was measured 

as the distance between the centers of the implant coronal platform. Apical deviation was measured as the distance 

between the centers of the implant apical. Angular deviation was measured as the angle of the axis of the implant 

center. 

Success of implantation and success of prosthetics of implant- supported reconstructions were evaluated. Data were 

statistically analyzed with. 

Results: No intra-operative or immediate post-operative complications were noted after procedure. The postoperative 

of the patients was favorable.  

For all implants, the mean deviations were: 0.21 mm at the entry point (lateral) and 0.27 mm at the apex. The average 

angle deviation from the actual and planned implant position was 1.32 degrees.  Patients were satisfied with the 

functional and aesthetic results of implantation. 

Conclusion: Robotic implant navigation system allows for precise implant placement, the level of experience of the 

surgeon and the location of the implant do not affect the accuracy of placement and the timing of the procedure. 
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Introduction 

To eliminate surgical risks in implant treatments, it 

is very important to have detailed preoperative 

planning to ensure correct placement of the implant, 

taking into account the characteristics of the alveolar 

bone (bone quality, thickness and height) and the 

anatomical changes in the surgical site (e.g. nasal 

fossa, mandibular canal, mental foramen) and 

sinuses).1 

However, various complications arise at different 

stages of implantation, such as damage to adjacent 

structures, aesthetic problems, peri-implant 

inflammation and even implant rejection.2 

Along with the development of digital 

technologies, in the last decade, implantology has 

gained a lot of popularity guided implant surgery 

(GIS), which allows the planned restorative design to 

be transferred directly to the surgical field.3 

These methods include the use of surgical 

templates that can be produced using conventional 

computer-aided design / computer-aided 

manufacturing (CAD/CAM) technologies (milling or 

stereolithography). 

Thus, the use of a surgical template makes the 

operation less invasive, reduces the risk of 

complications and has great prospects for 

development.4 

Although there are reports comparing the use of a 

surgical template and a freehand implant, it is not 

entirely clear whether a surgical template can actually 

increase the accuracy of the implant. In that direction, 

many studies are conducted to evaluate the 

effectiveness of the method.5 

In recent years, the use of artificial intelligence has 

also become widespread in oral implantology.6 

Artificial intelligence (AI) - imitates human 

intelligence and improves its characteristics, using 

deep analysis methods, this model 

Computer science, aimed at performing various 

specific functions that require human intelligence.7 

There are studies in the literature in which this 

method was used to interpret anatomical. The use of 

artificial intelligence systems in the interpretation of 

CT images provides the doctor with many advantages 

and can help in detailed implantation planning.8 

Robotics is a breakthrough technology that will 

change diagnostic and treatment protocols in dentistry 

while improving the overall quality and scope of 

patient care.9 

Artificial intelligence has been used in various 

fields of medicine, but its integration in dentistry has 

occurred quite recently, it is obvious that it will make 

a great contribution to the development of dentistry, 

will lead to much better treatment results.10 

The term "artificial intelligence" was coined by 

John McCarthy, mathematician, in 1955 and is widely 

known as the father of artificial intelligence.11 

 

In the last decade, the introduction of artificial 

naturalness (AI) and robotic technologies in implant 

dentistry has opened up new vistas for the 

development of the field, ushering in a new era of 

development of this advanced treatment method. 

Artificial intelligence (AI) and robotic systems 

increase the accuracy of implant placement, reducing 

human error and ensuring high treatment efficiency.12 

The field of dental implantology has seen 

tremendous progress in recent years thanks to the 

integration with robotic technology and artificial 

intelligence (AI).13 

AI suites are equipped with algorithms that analyze 

extensive patient data to aid in diagnosis, treatment 

planning, optimizing the implant placement process, 

and increasing implant survival rates. 

Along with all these benefits, the balance of trust 

between human factor and robotic technologies must 

be addressed while maintaining the highest standards 

of ethical norms. 

Artificial intelligence (AI) algorithms make it 

possible to analyze a huge amount of data, helping 

doctors to choose optimal and treatment plans by 

combining it with the clinical anatomical features of 

the patients and adapting it to the needs of the 

individual patient.14 

Artificial intelligence is used to screen, diagnose 

and treat patients and has also been used in the 

research of new drugs and vaccines, monitoring and 

tracking important indicators, symptoms and other 

data to help identify potential health problems at an 

early stage.15 

However, there is little research data on the 

reliability and accuracy of autonomous robots.  

Despite the progress reported in this field, there are 

challenges and ethical considerations that need to be 

reviewed and a new approach is needed. 
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Navigated implant surgery based on CT image data 

has been introduced in dental implantology to improve 

the accuracy of implant placement and prevent 

potential complications. Surgical navigation systems 

for implant placement, determine virtual location in 

real time, track implant drills and the patient 

throughout the operation. 

Surgical navigation systems for implant 

placement, determine virtual location in real time, 

track implant drills and the patient throughout the 

operation 

One of the main advantages of robotic technology 

in implant dentistry is its accuracy and precision, as 

robotic systems can offer optimal solutions among 

complex anatomical structures with exceptional 

precision, reducing the risk of errors and 

complications.16 

Several successful case studies published in the 

literature have demonstrated the effectiveness of 

robotic and artificial intelligence-assisted implant 

dentistry.17 

For example, robotic systems have been used to 

perform complex implant surgeries with high 

precision, resulting in improved implant survival rates 

and patient satisfaction. 

 AI algorithms have helped accurately identify 

bone quality and quantity, facilitating optimal implant 

placement and reducing the risk of implant failure. 

These advances have allowed for shorter operative 

times, improved aesthetic outcomes, and improved 

patient comfort. 

For example, robotic systems have been used to 

perform complex implant surgeries with high 

precision, resulting in improved implant survival rates 

and patient satisfaction. AI algorithms have helped 

accurately identify bone quality and quantity, 

facilitating optimal implant placement and reducing 

the risk of implant failure.18 These advances have 

allowed fo shorter operative times, improved aesthetic 

outcomes, and improved patient comfort. 

Disadvantage of robotic Surgical navigation 

systems is the ability to determine the torque when 

inserting the implant. 

Despite the many benefits, there are also 

challenges and ethical considerations associated with 

the integration of robotics and artificial intelligence in 

implant dentistry.19 One of the primary concerns is the 

proper balance between human expertise and reliance 

on technology. 

In 2017, the FDA approved YOMITM (Neotsis, 

Miami, Florida, USA), which became the world's first 

computerized navigation robotic system to improve 

the clinical accuracy of dental implant surgery.20 

  The YOMI navigation system provided control of 

drill depth, orientation and position, thereby avoiding 

custom fabrication of a surgical template and operator 

hand deviation, providing high predictability and 

accuracy in preparation for dental implant osteotomy. 

Artificial intelligence algorithms help accurately 

determine the quality and quantity of bone, promoting 

optimal implant placement and reducing risk, 

reducing surgical time, improving aesthetic results 

and increasing patient comfort.21 

While robots provide precision and artificial 

intelligence promotes analytical prowess, the human 

element in dentistry remains. 

However, most navigation studies are in vitro 

studies, so it is important to obtain the results of 

applying this technique on clinical material 

 

 

Material and Methods 

The analysis of the treatment of 16 patients using, 

using a robotic implant navigation system in stages 

implant surgery and dental implant prosthetic 

rehabilitation performed for the period 2022-2023.All 

patients underwent a complex clinical, laboratory 

study, cone beam computed tomography (CT).  

The inclusion criteria for this study were as 

follows:  

(1) patients with total or partial defect of dentition,  

(2) absence of uncontrolled systemic diseases 

contraindicated for implantation,  

(3) good oral health. 

 

Exclusion criteria were as follows: limited mouth 

opening, presence of untreated periodontitis, 

significant resorption in the implantation site, 

presence of systemic disease that makes the patient 

unsuitable for implants. 

A total of 46 implants were installed using the 

Navident (ClaroNav) navigation system a flapless or 

minimal flap approach. 25 implants were completely 

edentulous and 21 implants were installed in a 

partially edentulous area 

To assess the accuracy of dental implant placement 

using preoperative plan cone beam computed 
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tomography (CBCT), deviations between the planned 

and installed implant positions were analyzed. The 

coronal deviation was measured as the distance 

between the centers of the implant coronal platform. 

Apical deviation was measured as the distance 

between the centers of the implant apical. Angular 

deviation was measured as the angle of the axis of the 

implant center. 

The DICOM CBCT file was imported into the 

Navident system for treatment planning with design of 

implant placement, future crown and abutment design 

(figure 1-7). 

 

 
 

Figure 1. Upper jaw complete edentulous recovery 6 implants 

 

 
 

Figure 2. Upper jaw angular implant placement to bypass sinus floor 

 

 
 

Figure 3. New drill calibration for the system to recognize prior starting the drilling process 
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Figure 4. Lower jaw implants, nerve position 

 

 
 

Figure 5. Drill is too far from the placed implant on CBCT 

 

 
 

Figure 6. Lower jaw implants placement taking into notice the important structure (nerve) 
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Figure 7. Drill is in the correct position according to the plan 

 

 

Surgical procedure 

The Head-Tracker has been installed and tested for 

stability. Trace registration was performed by marking 

four landmarks on the teeth using a panoramic 3D 

image of the jaw and then tracing the landmark areas 

using the tracing tool while the camera and software 

collected 100 points on each tooth. Navident 

automatically registered the Head-Tracker to a CBCT 

scan of the patient's maxilla based on the collected 

points. 

Before use, each drill was calibrated and checked 

for accuracy. A small incision was made to 

accommodate the reduction flap. All osteotomies were 

performed at 800 rpm. the virtual implant was 

repositioned intraoperatively using Navident 

software, and the rest of the site preparation was 

performed according to the final angulation using 

drills. Osteotomies were performed at two angles and 

monitored in real time, and the same procedure was 

used for implant placement. The cover screw was 

attached before the surgical site was sutured. 

To assess the accuracy of dental implant placement 

using preoperative plan cone beam computed 

tomography (CBCT), deviations between the planned 

and installed implant positions were analyzed. The 

coronal deviation was measured as the distance 

between the centers of the implant coronal platform. 

Apical deviation was measured as the distance 

between the centers of the implant apical. Angular 

deviation was measured as the angle of the axis of the 

implant center. 

Once the surgery was completed, the file was 

converted to an STL file, allowing the laboratory to 

access the treatment plan. 

Success of implantation and success of prosthetics 

of implant- supported reconstructions were evaluated. 

Data were statistically analyzed with. 

 

 

Results 

No intra-operative or immediate post-operative 

complications were noted after autografting 

procedure. The postoperative of the patients was 

favorable.  

For all implants, the mean deviations were: 0.21 

mm at the entry point (lateral) and 0.27 mm at the 

apex. The average angle deviation from the actual and 

planned implant position was 1.32 degrees.  Patients 

were satisfied with the functional and aesthetic results 

of implantation. 

 

 

Discussion 

Research is currently underway to improve the 

integration of artificial intelligence with computer 

design and manufacturing (CAD/CAM) to optimize 

the entire implantation process, providing a more 

predictable and efficient implantation process.22,23 
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One of the most important factors influencing the 

result of implantation therapy is the accuracy of 

implant placement. To ensure the correct position of 

the implant installation in accordance with the design 

of the prosthesis a surgical guide is used, however, the 

errors of surgical guides generated by computed 

tomography (CT) depend on the manufacturing 

method and design.24 

In the modern world, artificial intelligence refers to 

a technology that can imitate human cognitive skills, 

such as problem solving, which depends on algorithms 

for predicting results based on a set of data.25 

Thanks to a large number of artificial neurons (or 

nodes) connected into neural networks, the system 

evaluates large volumes of data to perform specific 

tasks, among which diagnostic data, personalized 

treatment, and treatment evaluation play an important 

role.26 

Neural networks are a set of algorithms that 

compute signals through artificial neurons that 

function like the human brain. The medical robotics 

industry has recently shifted its focus to autonomous 

robotic technologies that can independently perform a 

procedure without constant supervision. 

The development of artificial intelligence (AI) in 

healthcare research has led to its spread in dentistry. 

Artificial intelligence in dentistry is emerging as an 

auxiliary tool as a central principle for ensuring safe 

and effective treatment.  When applied to dentistry, 

artificial intelligence has enormous potential for 

simplifying diagnostics, eliminating unnecessary 

procedures, minimizing postoperative complications 

and predicting treatment results. All this has a positive 

impact on the quality of treatment due to fewer 

interventions, diagnostic accuracy and more reliable 

recovery. 

The application of artificial intelligence to predict 

implant success and optimize implantation has shown 

great potential, but additional research is needed to 

further develop and evaluate the clinical effectiveness 

of artificial intelligence models for widespread 

implementation in the field of implantology.27 

Despite the prediction that the widespread 

adoption of artificial intelligence (AI) in dentistry 

could revolutionize dentistry, research on the use of 

artificial intelligence in dental technology is still scant 

in the literature.  

One of the applications of AI in implantology is the 

use in digital three-dimensional (3D) treatment 

planning based on CT data and can help the 

practitioner determine the optimal number, size, 

location for implant installation, and the development 

of dentures, thereby reducing the risk of complications 

during surgery and increasing success of implant 

installation. 

The next stage of this achievement was the 

introduction of this planning into the dynamic implant 

navigation system. 

The use of artificial intelligence will revolutionize 

implantology in the coming years. Today, in 

implantology, thanks to artificial intelligence (AI), 

software allows the dentist to view holographic 3D 

models of the patient and use them to make the correct 

diagnosis, as well as illustrate the selected treatment 

plan to the patient.  

A breakthrough in implantology was a new 

computer navigation system for implant installation. 

Currently, dynamic navigation is the most effective 

way to communicate the planned implant position to a 

real patient, as it guides surgeons' movements using 

real-time feedback. 

Our research was aimed at studying the 

effectiveness of the use of artificial intelligence in the 

practice of dental implantology. 

Implants were installed using the Navident 

(ClaroNav) navigation system. This dynamic 

navigation system allowed precise placement of the 

implant within 0.5 mm of the treatment unit. 

The handpiece tracker (Rocket) allowed the hand 

to be tracked throughout the process from multiple 

angles, enabling precise and efficient surgical 

intervention. Navident provided visibility of drill 

movement from the simplest to the most complex 

cases. The system allowed for minimally invasive 

surgery to bypass critical structures. The optical 

camera in the Navident system allowed (175 degrees 

horizontal and 90 degrees vertical movement) precise 

and accurate tracking of the surgical area throughout 

the entire process.  

Deviations between planned and installed implant 

positions, implantation success, and prosthetic success 

of implant-supported reconstruction were assessed. 

For all implants, the average deviations from the 

actual and planned position of the implant were 

insignificant, which did not affect the effectiveness of 

implantation. Patients were satisfied with the 

functional and aesthetic results of implantation. 
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Thanks to its enormous advantage, artificial 

intelligence is an additional assistant for specialists 

and its use is not intended to replace the dentist, but to 

increase the efficiency of treatment and procedures 

and give the doctor more confidence to monitor the 

condition of his patient at every stage of the most 

complex procedures. 

The use of artificial intelligence in implantology is 

just beginning, and in the coming years it will create a 

revolution, as it will lead to much better results; 

however, multicenter long-term studies are needed on 

all aspects to give an objective assessment 

 

 

Conclusion 

Robotic implant navigation system allows for 

precise implant placement; the level of experience of 

the surgeon and the location of the implant do not 

affect the accuracy of placement and the timing of the 

procedure. 
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ԻՄՊԼԱՆՏՆԵՐԻ ՆԱՎԻԳԱՑԻՈՆ ՀԱՄԱԿԱՐԳԻ ՃՇԳՐՏՈՒԹՅՈՒՆԸ ԻՄՊԼԱՆՏՆԵՐԻ 

ՊՐԱԿՏԻԿԱՅՈՒՄ 

 

Կարեն Գրիգորյան 

 

Երևանի Մ. Հերացու անվան պետական բժշկական համալսարանի դոցենտ, Ավանտա նորարարական 

բժշկության կենտրոնի հիմնադիր-նախագահ, Երևան, Հայաստան 

 

Ամփոփում 

Նպատակը. Գնահատել իմպլանտների դիրքավորման ճշգրտությունը՝ օգտագործելով ռոբոտային 

իմպլանտների նավիգացիոն համակարգը ստոմատոլոգիական իմպլանտոլոգիայում: 

Մեթոդներ. Մենք վերլուծել ենք 16 հիվանդի բուժումը՝ օգտագործելով ռոբոտային իմպլանտների 

նավիգացիոն համակարգ՝ փուլային իմպլանտացիայի վիրահատության և իմպլանտների վրա հենված 

ատամների պրոթեզավորման ժամանակ, որոնք կատարվել են 2022-2023 թվականներին: Բոլոր հիվանդները 

ենթարկվել են համալիր կլինիկական և լաբորատոր հետազոտություն և համակարգչային տոմոգրաֆիա 

(CT): 

Ընդհանուր առմամբ 46 իմպլանտներ են տեղադրվել՝ օգտագործելով Navident (ClaroNav) նավիգացիոն 

համակարգ: 25 իմպլանտ տեղադրվել է ամբողջությամբ անատամ հատվածում, իսկ 21 իմպլանտը 

տեղադրվել է մասամբ անատամ հատվածում։ Իմպլանտների տեղադրման ճշգրտությունը գնահատելու 

համար պլանավորված և տեղադրված իմպլանտների դիրքերի միջև շեղումները վերլուծվել են՝ 

օգտագործելով նախավիրահատական ճառագայթային համակարգչային տոմոգրաֆիան (CBCT): Պսակի 

շեղումը չափվել է որպես իմպլանտի պսակային հարթակի կենտրոնների միջև հեռավորություն: Գագաթային 

շեղումը չափվել է որպես իմպլանտի գագաթային մասի կենտրոնների միջև հեռավորություն: Անկյունային 

շեղումը չափվել է որպես իմպլանտի կենտրոնի առանցքի անկյուն: 

Գնահատվել է իմպլանտացիայի արդյունավետությունը և իմպլանտների վրա հենված պրոթեզների 

արդյունավետությունը: Տվյալները վիճակագրորեն վերլուծվել են՝ օգտագործելով: 

Արդյունքները. Իմպլանտացիայի ժամանակ ներվիրահատական կամ անմիջական հետվիրահատական 

բարդություններ չեն արձանագրվել: Հիվանդների հետվիրահատական շրջանը բարենպաստ է եղել: 

Բոլոր իմպլանտների համար միջին շեղումները եղել են՝ 0.21 մմ մուտքի կետում (կողային) և 0.27 մմ 

ծայրամասում: Միջին անկյունային շեղումը իմպլանտի իրական և պլանավորված դիրքից եղել է 1.32 

աստիճան: Հիվանդները գոհ էին իմպլանտացիայի ֆունկցիոնալ և էսթետիկ արդյունքներից: 

Եզրակացություն. Իմպլանտների նավիգացիոն ռոբոտային համակարգը թույլ է տալիս իմպլանտների 

ճշգրիտ տեղադրում; Վիրաբույժի փորձի մակարդակը և իմպլանտի տեղադրման հատվածը չեն ազդում 

տեղադրման ճշգրտության և ընթացակարգի ժամանակի վրա: 
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ТОЧНОСТЬ РОБОТИЗИРОВАННОЙ СИСТЕМЫ НАВИГАЦИИ ДЕНТАЛЬНЫХ ИМПЛАНТОВ В 

ПРАКТИКЕ ДЕНТАЛЬНОЙ ИМПЛАНТАЦИИ 

 

Карен Григорян 

 

Доцент Ереванского государственного медицинского университета имени М. Гераци, Oснователь-

председатель Центра инновационной медицины «Аванта», Ереван, Армения 

 

Абстракт 

Цель: Oценить точность позиционирования имплантата с помощью роботизированной системы навигации  

в практике дентальной имплантологии. 

Методы: Проведен анализ лечения 16 пациентов с использованием роботизированной системы навигации 

имплантатов в поэтапной имплантационной операции и протезировании зубов на имплантатах, проведенных 

за период 2022-2023 гг. Всем пациентам проведено комплексное клинико-лабораторное исследование, 

компьютерная томография (КТ). 

Всего было установлено 46 имплантатов с использованием навигационной системы Navident (ClaroNav) 

безлоскутным или минимальным лоскутным подходом. 25 имплантатов были полностью беззубы и 21 

имплантат установлен в частично беззубом участке. 

Для оценки точности установки дентального имплантата с помощью предоперационной плановой конусно-

лучевой компьютерной томографии (КЛКТ) анализировали отклонения между запланированным и 

установленным положениями имплантата. Корональное отклонение измеряли как расстояние между 

центрами коронковой платформы имплантата. Апикальное отклонение измеряли как расстояние между 

центрами апикальной части имплантата. Угловое отклонение измеряли как угол оси центра имплантата. 

Оценивались успешность имплантации и успешность протезирования с опорой на имплантаты. Данные были 

статистически проанализированы с помощью . 

Результаты: При дентальной имплантации не было отмечено никаких интраоперационных или ближайших 

послеоперационных осложнений. Послеоперационный период у пациентов был благоприятным, 

Для всех имплантатов средние отклонения составили: 0.21 мм в точке входа (латерально) и 0.27 мм на 

верхушке. Среднее угловое отклонение от фактического и запланированного положения имплантата 

составило 1.32 градуса. Пациенты были удовлетворены функциональными и эстетическими результатами 

имплантации. 

Заключение. Роботизированная система навигации позволяет точно установить имплантат, уровень опыта 

хирурга и расположение имплантата не влияют на точность установки и сроки проведения процедуры. 
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Introduction 

Several materials, both biologic and alloplastic, 

have been used for nasal augmentation. Although 

biologic bone and cartilage grafts are associated with 

lower infection rates, they are also associated with 

long-term resorption and donor-site morbidity. 

Alloplastic materials, in particular silicone, have 

been associated in the literature with extrusion and 

infection but have the advantages of being affordable 

and easy to reshape with no requirement for harvesting 

autografts.1 There are a variety of techniques that can 

be used to enhance or improve the nasal tip. These 

techniques often use suture techniques and invisible 
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grafts to achieve the desired result as Columellar 

Strut2 or Silastic implant3 or without graft.4 The 

former methods have been well described throughout 

the literature. The potential complications of 

extrusion, infection, and migration are minimal if the 

implant is placed in a separate watertight compartment 

with a tension-free closure and no impingement of the 

nasal dome.5 Nevertheless, each method presented 

various complications6 and especially regarding 

Silastic. Silastic is a type of silicone elastomer that has 

been widely used in various medical applications. 

One of its popular uses is in aesthetic medicine, 

specifically as an implant in the nose to enhance its 

appearance. Silastic is a highly cross-linked polymer 

that is composed of a silicone elastomer. It has high 

tensile strength, good tear resistance, and is highly 

resistant to temperature changes, making it an ideal 

material for medical implants. Silastic is also highly 

biocompatible, meaning that it does not cause any 

harmful reactions when implanted in the body. This 

makes it a suitable material for use in aesthetic 

medicine.7 A silastic sheet is made from a Dacron 

mesh that is added to silicone, and has been used in 

the surgical sections for various purposes including 

Ent surgery for Septal surgery or Septoplasty.8 

 

 
Figure 1. Different types of sutures in the volume augmentation technique with silastic implant support 

 

 

Case Report 

On 03.12.2022 at 5:30 p.m., a 37-year-old patient 

presented to our observation, who reported pain for 

about two months and gingival hyperemia with the 

presence of aphthae in the upper jaw region. On E.O., 

perforation of the gingival fornix extended between 

1.3 and 2.3, leakage of exudate and purulent material 

and presence of mobile silastic membrane placed 

about 2 years ago during a corrective rhinoplasty 

surgery made in Turkey. The opt notes an area of 

confluent osteolysis between 1.3, and 1.4 and 2.6, 

periodontitis sloughing of 2.1 and residual root of 1.1, 

absence of 1.2 and 3.7. Mucosal basisinusal 

thickening of the maxillary sn. We proceeded to 

perform a second-level radiographic examination, Tc 

survey of the maxillary upper jaw shows, confluent 

periapical osteolysis interesting the periodontal of 1.3 

and 1.4 with district lifting of the basisinusal floor and 

disruption of continuity of the basisinusal bone 

limiting. Vestibular bony cortical reabsorption and 

corresponding alveolar wall area 13-23. Defect of 

substance at fingernail strike of the perspicacity of 22. 

The patient returns to our observation after 5 days 

after performing antibiotic injection therapy with 

Ceftriaxone 1g x 2 and Metronidazole 250g 1x 3. We 

proceed to partial removal of the Silastic membrane 

by access from the gingival fornice, remove mucosal 

adhesions and perform washings with Rifampicin 

Sodium. Given the impossibility of performing a 

complete suture because of the altered anatomy and 

poor mucosal quality, we prefer to let healing occur by 

second intention. Postoperative checkup after 8 days, 

absence of exudate, color and consistency of the 

mucosa have markedly improved, and the site appears 

to be healing. The patient unfortunately did not show 

up for follow-ups. 
 

 
Figure 2. Perforation of the gingival fornix and 

presence of mobile silastic membrane 
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Figure 3. The Silastic membrane removed 

 

 

Discussion 

Rhinoplasty is a surgical process to reshape the 

nasal skeleton which results in changed underlying 

structures so that the form and function of the nose 

will improve. Most rhinoplasty surgeries are 

performed to improve nose appearance for cosmetic 

reasons, whether reducing nose size, projection, 

altering shape, smoothing a hump, adding volume to a 

flat bridge, or altering size and shape of overlarge 

nostrils. Facial beauty is related to balance and the 

symmetry of different parts of the face, including the 

nose and the premaxilla. As the nose as the premaxilla, 

in the frontal view, are important regions that 

constitute. The midface region and play an important 

role in aesthetic facial appearance.9,10 The premaxilla 

is the region between the maxillary incisor fissures 

consisting of the anterior central maxilla and 

overlying soft tissues.11 It extends from the inferior 

edge of the maxilla to the base of the columella.  

 

To achieve aesthetic facial harmony there are ideal 

angles we work towards achieving, though these must 

be treated as guides & ultimately the result will be 

determined by the patient goals. The premaxilla needs 

to be at or slightly ahead of a vertical line drawn from 

the pogonion. 

  

Premaxillary augmentation is an excellent adjunct 

for rhinoplastic techniques and can enhance the profile 

harmony, a goal of both rhinoplasty and genioplasty.12 

 

 
Figure 4. Aesthetic facial harmony ideal angles 

 

 

It improved nasal projection, addresses the nasal 

base, upper lip, and nasolabial angle; it offers a 

solution as an important adjunct to rhinoplasty, for 

excessive Gingival exposure and for Retrusion of the 

premaxilla, a common problem in facial plastic 

surgery, affecting both the profile and frontal views. 

Premaxillary augmentation may be achieved with 

surgical implants.13 These may be classified as 

autografts, homografts, and alloplasts. Many different 

implants are available for nasal reconstruction 

including Proplast, cartilaginous autografts, and 

osseous autografts, among others, each with varying 

degrees of success, but above all the use of a bat 

shaped Silastic (Implantech, Ventura, California) or 

Silastic sheets implant was discussed, and the merits 

of its excellent aesthetic outcomes highlighted. 

However, no ideal implant currently exists. Implants 

may also be inserted over the central upper lip anterior 

to the maxilla to achieve maxillary augmentation in 

combination with the aforementioned changes to nasal 

appearance. Caronni was the first to describe the use 

of a Silastic implant in correcting the nasolabial angle, 

as well as pointing out its utility as a rhinoplasty 

adjunct.14 The implant used in our case report is made 

of Silastic sheet. A silastic sheet (silicone elastomer: 

Polydimethyl Siloxane, Dow Corning Ltd, Midland, 

MI) is silicone that is strengthened with a Dacron 

mesh and has tensile strength and elasticity over a 

relatively large area. These implants may be placed 

strategically into various anatomic sites to achieve 

different cosmetic goals. Implants may be placed 

between the anterior maxillary spine and the posterior 
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end of the medial crura as a plumping graft to enhance 

nasal projection and to improve the nasolabial angle. 

Alternatively, a columellar strut may be inserted to 

increase projection, provide more structural support, 

and possibly alter the columellar-alar relationship. 

These implants may be inserted via many different 

incisions. For example, a plumping graft may be 

inserted via an intranasal incision, external rhinoplasty 

incision, or sublabial incision. For The surgical 

technique for Premaxillary augmentation using the 

silastic sheet implant can be approached either 

intranasally or intraorally. 

 

1. Intranasal approach 
 

A generous 1.5 cm incision is made in the right 

nasal vestibule. The incision begins vertically, runs 

behind the caudal part of the columella, then continues 

horizontally along the floor of the right vestibule. The 

incision is deepened to the bone of the nasal spine. A 

subperiosteal elevator is then used to dissect left and 

right tracts along and beneath the alar bases, extending 

a few millimeters beyond the bases laterally and 

inferiorly. The right pocket is held open with a Senn 

retractor, while the right end of the implant is 

introduced with an Adson-Brown forceps. The same 

procedure is then repeated on the left side. The central 

body is inspected to ensure a central position on the 

nasal spine. Closure is completed with two 4-0 

chromic sutures. 

 

2. Intraoral approach 
 

A vertical midline incision is made in the superior 

gingival-buccal sulcus. At this point, the identical 

steps for dissection and implant insertion are carried 

out as previously stated. The native characteristics of 

Silastic make it the ideal choice when using a 

synthetic implant. Silastic is a readily available, 

biocompatible, easily shaped, easily removable, and 

inexpensive material. Surgeons have used it widely to 

reconstruct a defect in bone, cartilage, and connective 

tissue after trauma, inflammation, and tumor but it is 

subject to displacement and infection. However, 

several complications of the silastic sheet have been 

reported. These erial adhesion.17 

In addition, displacement and migration, as in our 

case, has also been reported. In rhinoplasty surgery, 

grafting has become the most widely used technique 

as well as suture techniques, it is widely regarded as 

one of the more technically challenging surgeries, 

owing in part to the many possible short- and long-

term complications that can arise.16 However, 

complications fall into two categories: aesthetic and 

nonaesthetic. Of the nonaesthetic complications, 

infection has the widest span of severity.18 In this case 

the patient arrived with a periodontitis disease. 

Periodontitis is one of the most common diseases 

associated with the oral cavity. Periodontitis is a 

disease of the tissue surrounding the tooth structure. 

The disease is affected by both local as well as 

systemic etiological factors. All the cases of gingivitis 

do not progress into cases of periodontitis as it 

depends on the host response. Periodontitis can be 

broadly classified into chronic and aggressive 

periodontitis. Cases of chronic periodontitis (CP) are 

associated with a plethora of plaque and calculus. 

While the characteristic feature of aggressive 

periodontitis (AgP) is the familial aggregation of 

disease, increased amount of periodontal destruction 

with minimal local factors. AgP further classifies as 

local aggressive periodontitis (LAP) and generalized 

aggressive periodontitis (GAP). Gingivitis is the 

initial stage of the response of the body towards local 

factors present in the oral cavity; this is a reversible 

process without the loss of any bone or periodontal 

support. There are three histopathological stages of 

gingivitis: initial lesion, early lesion, and established 

lesion. Further inflammatory changes in the gingiva 

lead to the establishment of periodontal disease by the 

transition of the established stage to the advanced 

stage. The spread of inflammation from epithelium to 

connective tissue takes place laterally and apically 

resulting in the destruction of collagen fibers. This 

destruction of collagen fibers presents clinically as 

"attachment loss" marking the shift from gingivitis to 

periodontitis. In rhynoplastic Infection this is the most 

common complication that always warrants thread 

removal, and the main risks of autogenous transplants 

are dislocation and resorption, while alloplasts can 

cause infection and extrusion.19 In this respect silicone 

implants can have a complication rate between 5-20%. 

Gingivitis that is complicated on periodontitis can 

spoil tissue surrounding the tooth structure and make 

an infection of surgical implant used for rhinoplasty.20 

Infection can occur years after the initial procedure 

and alloplastic implant complications are the most 
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common reason for revision rhinoplasty above all in 

Asia.21-22 In this case, the silastic sheet was found 

adjacent to the incisor teeth during oropharyngoscopy 

to treat acute periodontitis. The authors do not know 

if the silastic sheet was the direct cause of the acute 

periodontitis or if the periodontitis creates the 

migration the infection and the extrusion of the 

implant. It is possible that the silastic sheet used in the 

previous rhinoplastic surgery reconstruction had 

migrated to the perimeter of the premaxilla and 

induced the chronic inflammation around the theet or 

more probably some conditions such as initially 

gengivitis, complicated on Periodontitis precipitated 

the acute purulent inflammation of the parodontal 

tissue and followed by implant extrusion, foreign 

body reaction, and infection.23 However, although 

there is a connection and a link in both options, there 

is some connection, further investigation will be 

needed to determine the mechanism in this case. 

 

 

Conclusions 

Initial management of an infected implant relies on 

early recognition of these signs and initiation of 

antibiotics are the mainstay of treatment.21 In rare 

circumstances, an alloplastic implant may be salvaged 

with early aggressive antibiotic therapy, but surgical 

removal is almost always necessary. 

In this case we show haw a periodontitis can 

destroy periodontal tissues and create an extrusion of 

silastic implant, so a copious irrigation with 

Rifampicina and antibiotic therapy and was useful not 

to get safe the implant, but to help the 

 l factor, as well as the bacterial load of 

periodontopathogens, require reduction along with the 

correction of behavioral factors such as cessation of 

smoking and tobacco consumption is a part of 

periodontal treatment. 
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ՕԴՈՆՏՈՍՏՈՄԱՏՈԼՈԳԻԱՅԻ ՀԱԶԱՎԱԴԵՊ ԲԱՐԴՈՒԹՅՈՒՆ՝ ԿԱՊՎԱԾ ՔԹԱՅԻՆ 

ՍԻԼԱՍՏԱԱՅԻՆ ԹԻԹԵՂԻ ՀԵՏ 

 

Ֆրանչեսկո Լիտա,1 Լյուսիա Մեմե,3 Ֆիլիպո Գրիլի,1 Էնցո Յակոմինո,1 Ֆրատինի Կիարա,2  

Ֆաբրիցիո Բամբինի,3 Ստեֆանո Մումլո1 

 
1 Կյանքի, առողջության և շրջակա միջավայրի գիտությունների բաժին, Università degli Studi dell’Aquila, 

67100 L’Aquila, Իտալիա 
2 Զգայական օրգանների բաժին, Հռոմի Սապիենցա համալսարան, Viale del Policlinico 155, 00186, Հռոմ, 

Իտալիա 
3 Կլինիկական գիտությունների և ստոմատոլոգիայի ամբիոն, Մարկեի պոլիտեխնիկական համալսարան, 

Անկոնա, Իտալիա 

 

Ամփոփում 

Սիլաստիկը սիլիկոնային էլաստոմերի տեսակ է, որը լայնորեն օգտագործվում է տարբեր բժշկական 

կիրառություններում: Նրա հայտնի կիրառություններից մեկը էսթետիկ բժշկության մեջ է, մասնավորապես 

որպես իմպլանտ քթի մեջ՝ արտաքին տեսքը բարելավելու համար: Էքստրուզիայի, վարակի և միգրացիայի 

հնարավոր բարդությունները նվազագույն են, եթե իմպլանտը տեղադրվի առանձին անջրանցիկ խցիկում, 

առանց լարվածության փակման և առանց քթի գմբեթի ներթափանցման: Այս դեպքի զեկույցում հիվանդը 

ժամանել է պարոդոնտիտ հիվանդությամբ, և սուր պարոդոնտիտը բուժելու համար օրոֆարինգոսկոպիայի 

ընթացքում հայտնաբերվել է կտրող ատամների մոտ գտնվող սիլաստիկ թերթիկը: Հեղինակները չգիտեն, թե 

արդյոք սիլաստիկ թաղանթն է եղել սուր պարոդոնտիտի անմիջական պատճառը, թե՞ պարոդոնտիտը 

առաջացնում է միգրացիան՝ վարակը և իմպլանտի արտամղումը: Հնարավոր է, որ նախորդ ռինոպլաստիկ 

վիրաբուժության վերականգնման ժամանակ օգտագործված սիլաստիկ թիթեղը տեղափոխվել է 

պրեմաքսիլայի պարագիծ և առաջացրել ատամների շուրջ քրոնիկական բորբոքում կամ, հավանաբար, որոշ 

պայմաններ, ինչպիսիք են սկզբնական գինգիվիտը, պարոդոնտիտով բարդացած, առաջացրել է ատամների 

սուր թարախային բորբոքում: պարոդոնտալ հյուսվածք, որին հաջորդում է իմպլանտի արտամղումը, օտար 

մարմնի ռեակցիան և վարակը: 
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Аннотация 

Силастик — это тип силиконового эластомера, который широко используется в различных медицинских 

целях. Одно из его популярных применений — в эстетической медицине, в частности, в качестве имплантата 

в нос для улучшения его внешнего вида. Потенциальные осложнения, связанные с экструзией, 

инфицированием и миграцией, минимальны, если имплантат размещается в отдельном отофарингоскопии 

при лечении острого пародонтита рядом с резцами был обнаружен силосный лист. Авторы не знают, был ли 
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силастиковый лист непосредственной причиной острого пародонтита или пародонтит вызывает миграцию 

инфекции и выдавливание имплантата. Возможно, что силосный лист, использованный в предыдущей 

реконструкции ринопластической операции, мигрировал по периметру предчелюстной кости и вызвал 

хроническое воспаление вокруг зубов или, что более вероятно, некоторые состояния, такие как 

первоначальный гингивит, осложненный пародонтитом, спровоцировали острое гнойное воспаление 

верхней челюсти. ткани пародонта с последующей экструзией имплантата, реакцией на инородное тело и 

инфекцией.
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Introduction 

Third molar surgery is always on the up. This topic 

is of interest to general dentists, oral surgeons, and 

researchers. The number of publications on third 

molar surgery is increasing and must continue for 

years.1  

The same is not true for fourth molars. Due to the 

lower incidence, fewer than 50 articles published and 

indexed on Pubmed are available over the years. 

Because of the very small number of publications, 

some questions about this entity arise. The main 

questions relate to the most appropriate surgical 

technique, classification, and epidemiology.2 These 

findings regarding supernumerary teeth can be 

performed worldwide with significant results. In the 

case of distomolars, these results can be falsified by 

meaningless numbers. Especially in the context of 

some syndromes, the occurrence of distomolars in 

non-syndromic patients is even more unusual.  

This article aims to report a case of a non-

syndromic patient with four impacted distomolars. 

Although an uncommon entity, a familial occurrence 

of distomolars makes this report unique. Three female 

Abstract 

Objectives: This work aims to report an unusual case of fourth molars in three patients from the same family. 

Case Report: The patient underwent third and fourth molars removal with little morbidity. Some important aspects 

were discussed, in particular the use of piezosurgery. Important features of the classification and epidemiology of 

distomolars and paramolars were discussed. The authors believe this to be the first report of familial fourth molars. 

Conclusions: Although considered a rare condition, fourth molars can be treated as an unusual or uncommon 

condition. The term rare is not appropriate to this situation and the authors debate it. Piezosurgery is very harmful in 

extensive osteotomies to remove third and/or fourth molars. 
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family members with the same unusual condition. 

Some aspects of the use of the term “rare condition” 

and surgical technique were discussed. 

 

 

Case Report 

An 18-year-old female patient presented to our 

private practice with recurrent pericoronitis. In the 

medical history, the patient reported that she was 

referred by another oral surgeon because of technical 

issues related to the third molar surgery. No 

comorbidity was reported. Four impacted fourth 

molars could be observed on the panoramic 

radiograph (figure 1).  

 

 
 

Figure 1. Panoramic radiography. Note four 

third molars and four distomolars 

 

The mother underwent four different. In the 

anamnesis, the patient´s mother said that she had had 

a similar situation. The mother underwent four distinct 

surgeries to remove her third and fourth molars about 

15 years ago. It was the request of the patient and 

caregivers to remove both the third and fourth molars 

under sedation and local anesthesia. 

A preemptive medication consisting of 1g 

amoxicillin, 8mg dexamethasone, and 1g dipyrone 

was administered one hour before the operation. The 

patient underwent third and fourth molar removal 

under general anesthesia. Due to the size of the 

impacted teeth, a regular osteotomy was performed 

with a major lengthening required. Piezosurgery was 

used for the osteotomy and a conventional rotary drill 

for the odontosection. The eight teeth were extracted 

without difficulty in about 90 minutes. 

After six days the patient presented with mild 

edema and trismus (figure 2), with no evidence of 

infection.  

 
 

Figure 2. Trismus after teeth extraction 

 

The suture has been removed. Two weeks after the 

operation, the patients have no trismus and no pain. 

Second panoramic radiography was taken to 

accompany the case (figure 3). Although the surgeon 

requested the anterior panoramic X-rays from those in 

charge, no examination was found.  

 

 
 

Figure 3. Panoramic radiography after tooth 

extraction 

 

At the return consultation, the patient´s sister also 

reported panoramic radiography showing four 

distomolars. This third patient has refused to 

cooperate in the present report and the parents have 

not consented to the publication of the images because 

the patient is a minor. 

 

 

Discussion 

The most commonly used classification of 

supernumeraries was made by Bolk in 1914.3 The 

author has divided the fourth molars into distomolars 

and paramolars. Any tooth located behind the third 

molar, regardless of its format, is called a distomolar. 

A paramolar is any tooth that is in the molar region 

and has significant anatomical changes. In our case, 

four distomolars were removed from the patient. None 

of the patients was syndromic. 
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The removal of supernumerary teeth must be 

carried out independently of the affected region after 

a risk/benefit assessment.2 Common complaints of 

impacted molars include recurrent pericoronitis, 

unrecoverable tooth decay, and orthodontic or 

prosthetic purposes. As in our case, about 33% of the 

removals of third molar are due to recurrent 

pericoronitis.4 

Supernumerary teeth have an incidence of about 

0.5% to 1% in some articles and reach a maximum of 

2 or 3%.2,5 The incidence of distomolars is extremely 

low, around 0.02%.6 Mandibular distomolars have a 

lower incidence than maxillary distomolars. There is 

no dominance between the sexes in the literature.5 The 

definition of a disease as a rare condition depends on 

the regulations of different countries, there is no 

universal protocol. Most countries define a rare 

disease as 1/2,000 patients (p=0.0005%).7 Although 

there is no universal protocol, fourth molars cannot be 

treated as a rare disease. A common entity might be a 

more appropriate definition. 

Piezosurgery is developing more and more into an 

efficient surgical technique. Although it has some 

disadvantages like longer uptime and cost, the 

advantages outweighed the disadvantages. 

Piezosurgery is associated with a significant reduction 

in the incidence  of edema, trismus, and pain.8 The 

number of analgesics taken is lower compared to 

conventional rotary instruments.9 In the case of 

extensive osteotomies, as in the present case, the 

authors consider piezosurgery to be mandatory. 

 

 

Conclusions 

We presented the first case of four familial 

distomolars in nonsyndromic patients. Distomolars 

cannot be treated as rare entities. Although the 

incidence is very low, ideally the fourth molar can be 

treated as a common or unusual entity. In extensive 

osteotomies, piezosurgery is mandatory to reduce 

edema, pain, and trismus. 
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ԸՆՏԱՆԵԿԱՆ ՉՈՐՐՈՐԴ ՄՈԼԱՐՆԵՐ ԱՆՍԻՆԴՐՈՄ ՀԻՎԱՆԴՆԵՐԻ ՄՈՏ. ԱՆՍՈՎՈՐ ԴԵՊՔԻ 

ՆԿԱՐԱԳՐՈՒԹՅՈՒՆ 

 

Լուրիմար դե Մոուրա Մորեյրա,1,2 Ռիկարդո Գրիլլո,3 Գեովա Կլեմենտինո դե Ալմեյդա,2 

Ռուբենս Գոնսալվես Տեյշեյրա2 
 

1 Բերանի և դիմածնոտային վիրաբուժության բաժանմունք, Սանտա Կասա դե Կուրիտիբա հիվանդանոց, 

Կուրիտիբա, Բրազիլիա 
2 Բերանի և դիմածնոտային վիրաբուժության բաժին, Սան Լեոպոլդո Մանդիչի ֆակուլտետ, Կամպինաս, 

Բրազիլիա 
3 Բերանի և դիմածնոտային վիրաբուժության բաժին, Պլանալտոյի կենտրոնական ֆակուլտետ, 

Պլանալտո, Բրազիլիա 

 

Ամփոփում 

Նպատակ. Այս աշխատանքը նպատակ ունի զեկուցել չորրորդ մոլյարի արտասովոր դեպքի մասին նույն 

ընտանիքից երեք հիվանդների մոտ: 

Դեպքի հաշվետվություն. հիվանդը ենթարկվել է երրորդ և չորրորդ մոլյարի հեռացման՝ քիչ 

հիվանդացությամբ: Քննարկվեցին մի քանի կարևոր ասպեկտներ, մասնավորապես՝ 

պիեզովիրաբուժության կիրառումը։ Քննարկվեցին դիստոմոլյարների և պարամոլյարների դասակարգման 

և համաճարակաբանության կարևոր առանձնահատկությունները: Հեղինակները կարծում են, որ սա 

ընտանեկան չորրորդ մոլյարների առաջին զեկույցն է: 

Եզրակացություն. Թեև համարվում է հազվագյուտ վիճակ, չորրորդ մոլյարները կարող են դիտարկվել 

որպես անսովոր կամ հազվադեպ վիճակ: Հազվադեպ տերմինը չի համապատասխանում այս իրավիճակին, 
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և հեղինակները քննարկում են այն: Պիեզովիրաբուժությունը շատ վնասակար է լայնածավալ 

օստեոտոմիաներում՝ երրորդ և/կամ չորրորդ մոլյարները հեռացնելու համար: 
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Абстракт 

Цель: Целью данной работы является сообщение о необычном случае появления четвертых моляров у трех 

пациентов из одной семьи. 

История болезни: Пациенту удалили третьи и четвертые моляры с небольшими осложнениями. 

Обсуждались некоторые важные аспекты, в частности использование пьезохирургии. Обсуждены важные 

особенности классификации и эпидемиологии дистомоляров и парамоляров. Авторы полагают, что это 

первое сообщение о семейных четвертых молярах. 

Выводы: Несмотря на то, что четвертые моляры считаются редким заболеванием, их можно рассматривать 

как необычное или редкое заболевание. Термин «редкий» не подходит для данной ситуации, и авторы спорят 

по этому поводу. Пьезохирургия очень вредна при обширных остеотомиях по удалению третьих и/или 

четвертых моляров.
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Abstract 

Objective: To assess the impact of physiological and pathological types of occlusions on the effectiveness of the treatment of 

patients with internal disorders of the TMJ. 

Material and Methods: A comprehensive examination and treatment of 139 patients with internal TMJ disorders with 

subluxation and chronic dislocation of the articular disc was carried out. The patients were divided into three groups. All groups 

included patients with both physiological and pathological occlusion. The first group included 28 (20.1%) patients who were 

treated only with occlusal splint therapy; the second group included 95 (68.3%) patients who were treated with a combination of 

occlusal splint therapy and the use of arthrocentesis; in the third group (16 people (11.5%), along with splint therapy and 

arthrocentesis, TMJ arthroscopy was performed. The examination included a survey and examination of patients, a study of 

diagnostic models of the jaws to determine the types of occlusion and occlusal contacts, magnetic resonance imaging (MRI) and 

ultrasound examination (ultrasound) of the TMJ. Patients underwent a phased treatment, including occlusive splint therapy (stage 

I); with insufficient effectiveness - occlusive splint therapy and arthrocentesis (stage II); occlusive splint therapy and arthrocentesis 

in combination with arthroscopy (stage III of treatment). 

Results: As a result of the study, it turned out that the groups of patients differed significantly in the complexity and duration of 

the treatment. Thus, in patients with internal TMJ disorders and pathological type of occlusion, in 82.6% of cases, additional use 

of arthrocentesis was required and in 34.8% - arthroscopy (95 patients out of 139), while patients with physiological types of 

occlusions (orthognathic, progenic, biprogenic and direct) needed these treatments in 80.2% and 7.8% of cases, respectively 

In the groups of patients, the duration of therapy, as well as the number of arthrocentesis performed in patients at the second and 

third stages of treatment, significantly differed. In the first group, the duration of treatment was 6.2 months for patients with normal 

occlusion and 8.7 (p<0.01) months for patients with pathological occlusion; additional methods of treatment (arthrocentesis and 

arthroscopy) were not used. In the second and third groups of patients, the duration of treatment for patients with occlusion 

pathology was also longer: in the second group 4.9 and 6.8 (p<0.01) months for patients with physiological and pathological types 

of occlusions, respectively, in the third group with the use of splint therapy, arthrocentesis and arthroscopy in patients with normal 

occlusion was 13.1 (p<0.05) months, and in patients with occlusion pathology 14.5 months 

Conclusion: Patients with internal TMJ disorders need a comprehensive examination for the timely detection of occlusion 

pathologies. The relationship between internal TMJ disorders and the type of occlusion must always be taken into account in the 

choice of further treatment tactics and therapy planning in order to achieve the best result. 
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Introduction 

Pathology of the temporomandibular joint (TMJ) 

is an important problem in dentistry due to its wide 

prevalence and significant impact on the quality of life 

of patients.1-3 In more than 70% of cases, according to 

recent studies, TMJ diseases are combined with 

impaired occlusion.4 Due to this frequency of 

occurrence of a combination of these pathologies, 

many authors believe that occlusion disorders can play 

an important role in the etiopathogenesis of TMJ 

diseases.5,6 One of the possible mechanisms was 

described by Savajani et al.7 

 

According to these authors, the occurrence of 

occlusion disorders leads to compensatory asymmetry 

of muscle contraction and displacement of the 

mandibular heads. Because of this, the nerve endings 

of the joint capsule, posterior zones are subsequently 

injured, as well as a violation of the blood supply to 

the tissues, changes in the width of the joint space and 

the position of the articular disc. In addition, there is 

evidence that the violation of occlusion significantly 

complicates the course of TMJ disease.8,9 

On the other hand, the results of studies have been 

published in which no correlation was found between 

the incidence of TMJ pathologies and the number of 

occlusal disorders.10 Despite the fact that the etiology 

of internal disorders of the TMJ is multifactorial, 

ignoring the role of occlusion is incorrect in the 

treatment of patients with internal disorders of the 

TMJ.11-14 

Thus, due to the lack of complete clarity on this 

issue, we conducted a study whose purpose was to 

assess the impact of physiological and pathological 

types of occlusions on the effectiveness of the 

treatment of patients with internal disorders of the 

TMJ. 

 

 

Material and Methods 

A comprehensive examination and treatment of 

139 patients with internal TMJ disorders with 

subluxation and chronic dislocation of the articular 

disc was carried out. The patients were divided into 

three groups. All groups included patients with both 

physiological and pathological occlusion. The first 

group included 28 (20.1%) patients who were treated 

only with occlusal splint therapy; the second group 

included 95 (68.3%) patients who were treated with a 

combination of occlusal splint therapy and the use of 

arthrocentesis; in the third group (16 people (11.5%), 

along with splint therapy and arthrocentesis, TMJ 

arthroscopy was performed. 

The groups of patients were comparable in gender 

and age. The exclusion criteria were patients who had 

previously undergone orthodontic and orthognathic 

treatment. 

 

The examination included a survey and 

examination of patients, a study of diagnostic models 

of the jaws to determine the types of occlusion and 

occlusal contacts, magnetic resonance imaging (MRI) 

and ultrasound examination of the TMJ. Patients 

underwent a phased treatment, including occlusive 

splint therapy (stage I of treatment); with insufficient 

effectiveness - occlusive splint therapy and 

arthrocentesis (stage II of treatment); occlusive splint 

therapy and arthrocentesis in combination with 

arthroscopy (stage III of treatment). 

After treatment with internal TMJ disorders, all 

patients underwent repeated MRI of the TMJ and 

ultrasound of the TMJ to assess the state of the joint. 

All patients with occlusion pathology underwent 

orthodontic or orthopedic treatment simultaneously 

with the treatment of internal TMJ disorders or after 

its completion. 

 

Statistical processing of the obtained results was 

carried out using the software Statistica 8.0, the 

criterion for differences in the group was Student's t-

test. Differences were considered significant at * - 

p<0.05, ** - p<0.01. 

 

 

Results 

As a result of the study, it turned out that the groups 

of patients differed significantly in the complexity and 

duration of the treatment. Thus, in patients with 

internal TMJ disorders and pathological type of 

occlusion, in 82.6% of cases, additional use of 

arthrocentesis was required and in 34.8% - 

arthroscopy (95 patients out of 139), while patients 

with physiological types of occlusions (orthognathic, 

progenic, biprogenic and direct) needed these 

treatments in 80.2% and 7.8% of cases, respectively 

(table 1). 
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Table 1: The number of patients with different types of occlusions at the stages of treatment 

 

 Physiological types of bite Pathological types of bite  

 I stage of 

treatment 

II stage of 

treatment 

III stage of 

treatment 

 I stage of 

treatment 

II stage of 

treatment 

III stage of 

treatment 

Orthognathic 61 53 - Deep 6 6 2 

Progenic 39 28 5 Open 5 4 2 

Biprogenic 11 7 - Distal 3 2 2 

Straight 5 5 4 Mesial 7 5 1 

  Cross 2 2 1 

Number of patients in 

% who required the 

use of arthropuncture 

and arthroscopy 

 

80.2% 7.8%  

 

82.6% 34.8% 

 

 

 

 

In the groups of patients, the duration of therapy, as 

well as the number of arthrocentesis performed in 

patients at the second and third stages of treatment, 

significantly differed. In the first group, the duration 

of treatment was 6.2 months for patients with normal 

occlusion and 8.7 (p<0.01) months for patients with 

pathological occlusion; additional methods of 

treatment (arthrocentesis and arthroscopy) were not 

used. In the second and third groups of patients, the 

duration of treatment for patients with occlusion 

pathology was also longer: in the second group 4.9 and 

6.8 (p<0.01) months for patients with physiological 

and pathological types of occlusions, respectively, in 

the third group with the use of splint therapy, 

arthrocentesis and arthroscopy in patients with normal 

occlusion was 13.1 (p<0.05) months, and in patients 

with occlusion pathology 14.5 months (figure 1). 

 

The terms of treatment also depend on the type of 

physiological or pathological bite. On (figure 2) 

shows the treatment time for patients with various 

types of physiological and pathological occlusion. 

 

Figure 1. Terms of treatment of patients in all three groups with physiological types of bite pathological types of 

bite (in months) 

13.1 

* 

14.5 

15 
6.8 

4.9 8.7 

10 6.2 
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Figure 2. Terms of treatment of patients with internal TMJ disorders depending on the type of occlusion 

 

 

At the first stage of treatment, only an occlusal 

splint was used. At the second and third stages of 

treatment, the number of necessary atrocentesis was 

required in patients with occlusion pathology 

significantly more than in patients with physiological 

occlusion (figures 3 and 4). On (figure 5) shows the 

average number of required arthropunctures in 

patients with normal and pathological occlusion. In 

patients with pathological occlusion, an average of 

14.95 more arthrocentesis was required to normalize 

the position of the articular disc. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Number of arthrocentesis II stages of treatment in patients with different types of occlusions 
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Figure 4. Number of arthrocentesis III stages of treatment in patients with different types of occlusions 

 

 

 
 

Figure 5. The average number of arthrocentesis performed in patients with physiological and pathological types of 

bite 

 

 

Discussion 

Internal disorders of the temporomandibular joint 

(TMJ) in most cases are combined with the presence 

of occlusion disorders in patients, TMJ diseases, or 

only occlusive disorders.15,16 However, it is known 

that the violation of occlusion can significantly 

complicate the course of TMJ disease, and incorrect 

treatment tactics lead to instability of the formed 

occlusion and relapse of the disease.17,18 Since the 

diagnosis and treatment of TMJ remains a challenge, 

there is still no consensus on many aspects. An 

important part of the diagnosis of TMJ is the 

differential diagnosis from those clinically significant 

but unusual conditions that require urgent treatment. 

Depending on the type of TMJ, a variety of 

conservative treatment options and surgical 
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interventions are offered. It has been shown that the 

use of an occlusal splint reduces the intensity of pain 

and has a positive effect.19 

 

In the case of an internal disorder, restoring the 

position of the disc is not the main goal of treatment, 

since it may not lead to clinical improvement.20,21 

Nevertheless, the available literature does not show 

how strongly occlusive disorders influence the 

complexity of treatment of TMJ pathology and its 

duration. The effectiveness of arthroscopy in the 

management of internal derangement of the 

temporomandibular has been reported in many 

studies.22,23 

Arthrocentesis has been proposed which involves 

two puncture needles into the superior joint space 

guided by landmarks in relations to adjacent 

structures, followed by lavage with an irrigation 

solution.24,25 

At the moment, based on the data available in the 

scientific literature, it is impossible to unambiguously 

conclude which of the pathologies is primary and 

which is secondary, however, most authors support 

the idea that the pathological types of occlusions 

existing in the patient to greater or lesser extent affect 

the occurrence of internal TMJ disorders. Many cases 

of TMD are due to multiple etiologies, which requires 

a multimodal approach, and it is also necessary to 

evaluate the clinical improvement of the proposed 

methods. 

In this work, we assessed several parameters: the 

total duration of treatment, the number of 

arthrocentesis and arthroscopy operations performed 

in patients with TMJ with pathological occlusion and 

in patients with physiological occlusion. It was 

revealed that patients with pathological occlusion 

require more complex and often longer therapy than 

patients with physiological occlusion. This must be 

taken into account when determining the treatment 

tactics and planning therapy to achieve the best result. 

The type of occlusion is an important aspect in the 

treatment of internal TMJ disorders. The results of this 

study clearly demonstrate that pathological types of 

occlusions significantly increase the duration of 

treatment for patients with internal TMJ disorders and 

often require the use of arthrocentesis and arthroscopy 

along with occlusal splint therapy. 

 

 

Conclusion 

Patients with internal TMJ disorders need a 

comprehensive examination for the timely detection 

of occlusion pathologies. The relationship between 

internal TMJ disorders and the type of occlusion must 

always be taken into account in the choice of further 

treatment tactics and therapy planning in order to 

achieve the best result. 
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ՆԵՐՔԻՆ TMJ-Ի ԽԱՆԳԱՐՈՒՄՆԵՐԻ ՀԱՄԱԼԻՐ ԲՈՒԺՈՒՄ ՏԱՐԲԵՐ ՕԿԼՅՈՒԶԱԼ ՏԻՊԵՐՈՎ 

ՀԻՎԱՆԴՆԵՐԻ ՄՈՏ 

 

Բորիս Ղարամանյան, Թինա Չխիկվաձե, Վալերի Բեկրեև 

 

Վիրաբուժական ստոմատոլոգիայի և դիմածնոտային վիրաբուժության ամբիոն, Ռուսաստանի 

Ժողովուրդների բարեկամության համալսարան, Մոսկվա, Ռուսաստանի Դաշնություն 

 

Ամփոփում 

Նպատակը. Գնահատել կցվածքների ֆիզիոլոգիական և պաթոլոգիական տեսակների ազդեցությունը TMJ-

ի ներքին խանգարումներ ունեցող հիվանդների բուժման արդյունավետության վրա: 

Նյութ և մեթոդներ. Կատարվել է 139 հիվանդի համապարփակ հետազոտություն և բուժում՝ ներքին TMJ 

խանգարումներով՝ հոդխախտի և քրոնիկական հոդխախտի: Հիվանդներին բաժանել են երեք խմբի. Բոլոր 

խմբերը ներառում էին ինչպես ֆիզիոլոգիական, այնպես էլ պաթոլոգիական խցանումներ ունեցող 

հիվանդներ: Առաջին խմբում ներառված էին 28 (20.1%)հիվանդներ, որոնք բուժվել են միայն օկլյուզալ 

սպլինտի թերապիայով; Երկրորդ խումբը ներառում էր 95 (68,3%) հիվանդներ, ովքեր բուժվել են օկլյուզալ 

սպլինտով թերապիայի և արտրոցենտեզի կիրառմամբ; երրորդ խմբում (16 հոգի (11,5%), սպլինտային 

թերապիայի և արթրոցենտեզի հետ մեկտեղ, կատարվել է TMJ արթրոսկոպիա, որը ներառում էր 

հիվանդների հարցում և հետազոտություն, ծնոտների ախտորոշիչ մոդելների ուսումնասիրություն՝ 

խցանման և խցանման տեսակների որոշման համար։ կոնտակտներ, մագնիսական ռեզոնանսային 
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տոմոգրաֆիա (MRI) և TMJ-ի ուլտրաձայնային հետազոտություն (ուլտրաձայնային) և արտրոցենտեզ՝ 

արթրոսկոպիայի հետ համատեղ (բուժման III փուլ): 

Արդյունքները. Հետազոտության արդյունքում պարզվել է, որ հիվանդների խմբերը զգալիորեն տարբերվել 

են բուժման բարդությամբ և տեւողությամբ։ Այսպես, TMJ-ի ներքին խանգարումներով և խցանման 

պաթոլոգիական տիպով հիվանդների մոտ 82,6% դեպքերում պահանջվել է արթրոցենտեզի լրացուցիչ 

կիրառում, իսկ 34,8%-ի մոտ՝ արթրոսկոպիա (95 հիվանդ 139-ից), մինչդեռ ֆիզիոլոգիական տիպի 

խցանումներ ունեցող հիվանդները (օրթոգնաթիկ, պրոգենիկ, բիպրոգեն և ուղղակի) այս բուժումներն 

անհրաժեշտ են եղել համապատասխանաբար 80,2% և 7,8% դեպքերում: 

Հիվանդների խմբերում թերապիայի տեւողությունը, ինչպես նաեւ բուժման երկրորդ եւ երրորդ փուլերում 

հիվանդների մոտ կատարված արթրոցենտեզների քանակը զգալիորեն տարբերվում էր: Առաջին խմբում 

բուժման տեւողությունը եղել է 6,2 ամիս նորմալ օկլյուզիա ունեցող հիվանդների համար եւ 8,7 (p<0,01) ամիս 

պաթոլոգիական օկլյուզիա ունեցող հիվանդների համար; բուժման լրացուցիչ մեթոդներ (արթրոցենտեզ և 

արթրոսկոպիա) չեն օգտագործվել։ Հիվանդների երկրորդ և երրորդ խմբերում օկլյուզիայի պաթոլոգիայով 

հիվանդների բուժման տևողությունը նույնպես ավելի երկար է եղել. երկրորդ խմբում 4,9 և 6,8 (p<0,01) ամիս 

խցանումների ֆիզիոլոգիական և պաթոլոգիական տիպերով հիվանդների համար, 

համապատասխանաբար, երրորդում: Նորմալ օկլյուզիայով հիվանդների մոտ սպլինտային թերապիայի, 

արթրոցենտեզի և արթրոսկոպիայի կիրառմամբ խումբը եղել է 13,1 (p<0,05) ամիս, իսկ օկլյուզիայի 

պաթոլոգիայով հիվանդների մոտ՝ 14,5 ամիս: 

Եզրակացություն. TMJ-ի ներքին խանգարումներ ունեցող հիվանդներին անհրաժեշտ է համապարփակ 

հետազոտություն՝ խցանման պաթոլոգիաների ժամանակին հայտնաբերման համար: Հետագա բուժման 

մարտավարության և թերապիայի պլանավորման ընտրության ժամանակ միշտ պետք է հաշվի առնել TMJ-

ի ներքին խանգարումների և խցանման տեսակի միջև կապը՝ լավագույն արդյունքի հասնելու համար: 
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Абстракт 

Цель: Оценить влияние физиологических и патологических видов окклюзии на эффективность лечения 

больных с внутренними нарушениями ВНЧС. 

Материал и методы: Проведено комплексное обследование и лечение 139 больных с поражением 

внутренних органов ВНЧС с подвывихом и застарелым вывихом суставного диска. Больные были разделены 

на три группы. Во все группы вошли пациенты как с физиологической, так и с патологической окклюзией. 

В первую группу вошли 28 (20,1%) больных, которым проводилось лечение только окклюзионной шиной; 

во вторую группу вошли 95 (68,3%) пациентов, которым проводилось лечение в сочетании с окклюзионной 

шинной терапией и применением артроцентеза; в 3-й группе (16 человек (11,5%) наряду с шинной терапией 

и артроцентезом выполняли артроскопию ВНЧС. Обследование включало опрос и осмотр пациентов, 

исследование диагностических моделей челюстей для определения видов окклюзии и окклюзионной 

контактами, магнитно-резонансной томографией (МРТ) и ультразвуковым исследованием (УЗИ) ВНЧС. 

Больным проводилось поэтапное лечение, включающее окклюзионную шинную терапию (I этап); при 

недостаточной эффективности - окклюзионную шинную терапию и артроцентез (II этап); окклюзионную 

шинную терапию. и артроцентез в сочетании с артроскопией (III этап лечения). 
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Полученные результаты: В результате исследования выяснилось, что группы больных существенно 

различались по сложности и длительности лечения. Так, у пациентов с внутренними нарушениями ВНЧС и 

патологическим типом прикуса в 82,6% случаев потребовалось дополнительное применение артроцентеза и 

в 34,8% - артроскопии (95 пациентов из 139), а у пациентов с физиологическими типами прикуса 

(ортогнатический, прогенные, бипрогенные и прямые) нуждались в таком лечении в 80,2% и 7,8% случаев 

соответственно 

В группах больных продолжительность терапии, а также количество артроцентезов, выполненных у больных 

на втором и третьем этапах лечения, существенно различались. В первой группе продолжительность лечения 

составила 6,2 мес у больных с нормальной окклюзией и 8,7 (р<0,01) мес у больных с патологической 

окклюзией; дополнительные методы лечения (артроцентез и артроскопия) не применялись. Во второй и 

третьей группах пациентов продолжительность лечения больных с патологией прикуса также была больше. 

во второй группе 4,9 и 6,8 (р<0,01) мес для больных с физиологическим и патологическим типами прикуса 

соответственно, в третьей группе с применением шинотерапии, артроцентеза и артроскопии у больных с 

нормальной окклюзией 13,1 (р<0,05). ) мес, а у больных с патологией прикуса 14,5 мес. 

Заключение: Пациенты с внутренними нарушениями ВНЧС нуждаются в комплексном обследовании для 

своевременного выявления патологии прикуса. Взаимосвязь внутренних нарушений ВНЧС и типа окклюзии 

необходимо всегда учитывать при выборе дальнейшей тактики лечения и планировании терапии для 

достижения наилучшего результата. 



Journal Bulletin of Stomatology and Мaxillofacial Surgery, Vol. 19 № 4 
 

 

Gharakeshishyan A, Mirzoyan H, Stepanyan A. Case Report: Idiopathic Sclerosing Orbital Inflammation. Bulletin of 

Stomatology and Maxillofacial Surgery. 2023;19(4):106-111. doi: 10.58240/1829006X-2023.19.4-106 

 106 

 

 

CASE REPORT 

CASE REPORT: IDIOPATHIC SCLEROSING ORBITAL INFLAMMATION 

 

Armine Gharakeshishyan MD PhD,1 Hovsep Miroyan MD, PhD,2* Meri Stepanyan MD3 

 
1 Head of the Department of Oculoplastic and Neuro-Ophthalmology, Ophthalmological center after S.V. 

Malayan, Yerevan, Armenia 
2 Director of Ophthalmological center after S.V. Malayan, Yerevan, Armenia 
3 Resident of Ophthalmology Department of Yerevan State Medical University after Mkhitar Heratsi, Yerevan, 

Armenia 

 

* Corresponding author: Hovsep Miroyan Director of Ophthalmological center after S.V. Malayan, Yerevan, 

Armenia; 

e-mail: miroyan.hovsep@gmail.com 

 

Received: Oct. 2, 2023; Accepted: Oct. 27, 2023; Published: Nov. 5, 2023 

 

 

Keywords: idiopathic sclerosing orbital inflammation, orbital sclerosing pseudotumor, orbital pseudotumor, 

diagnosis, management 

 

 

 

Introduction 

Idiopathic sclerosing orbital pseudotumor, is a 

benign, non-infectious, non-specific inflammatory 

condition of the orbit in which no local or systemic 

cause can be identified.1 It manifests with proptosis, 

eyelid edema, chemosis, lagophthalmos, diplopia, 

optic neuropathy. The diagnosis is obtained by 

exclusion.2 HPE is the gold standard currently which 

shows non-malignant lymphocytic infiltration and 

dense fibrous tissue. The sclerosing type presents a 

more aggressive condition and is less responsive to 

steroids. In this case report, we describe the 

management of a 52-year-old woman with orbital 

pseudotumor at Ophthalmological center after S.V. 

Malayan in Armenia, who presented with painless, 

binocular progressive proptosis. Informed consent 

was obtained from his family before publication of 

this report.  

 

 

Case Presentation 

A 52-year-old female presented to the Malayan 

Eye Center, with complaints of gradual protrusion of 

the right eyeball, redness, cosmetic discomfort, 

Abstract 

Idiopathic sclerosing orbital inflammation (ISOI) also known as sclerosing orbital pseudotumor is a rare, 

idiopathic, chronic, slowly progressive orbital inflammation, characterized by scarring of the tissue that 

represents a mass effect. The latter leads to bulging of the eye, restriction of ocular movements and visual 

impairment up to potential loss of vision. It is a subtype of non-specific inflammatory orbital pseudotumor, 

which both radiologically and clinically mimics a malignant process or other orbital inflammatory disease, and 

therefore is challenging to diagnose and manage. This case highlights the challenges in diagnosis and 

management of ISOI. 
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tearing and severe visual impairment. According to 

the patient’s relatives, the complaints started 4 years 

ago, with a slight, painless bilateral protrusion of the 

eyes and the patient applied to another hospital, where 

she underwent appropriate laboratory tests to rule out 

thyroid eye disease. The tests showed normal thyroid 

function. 

 

 
 

Figure 1. Bilateral proptosis, right eyeball 

subluxation 

 

The patient also reported that she was diagnosed 

with paranoid schizophrenia in 2004 and was 

receiving an appropriate psychiatric therapy. 

Therefore, she did not continue her eye examination 

for some time.  

 

On clinical examination in our clinic, there was a 

total subluxation of the right eyeball, a solid mass was 

palpated in the medial part of the upper eyelid. Other 

symptoms present were: chemosis, lagophthalmos, 

eyelid edema, keratopathy, tearing, visual impairment, 

mild pain, severe restriction of ocular movements 

(Figure 1). The visual acuity of the patient in the right 

eye was determined as a hand motion and 20/30 in the 

left eye. 

 

The patient underwent CT-scan of the orbits, 

which revealed a multinodular non-encapsulated mass 

of 52 x 40mm in the right orbit, with uneven edges, 

indistinct boundaries, extending from the orbital apex 

along the medial wall of the orbit. A lot of small 

nodules were also found in the left orbit, with the same 

CT features (Figure 2). 

 

 
 

Figure 2. On CT-scan: non-encapsulated, 

multinodular masses in both orbits with bilateral 

proptosis; no signs of bone destruction 

 

The muscles and the eyeballs were not involved in 

the process. There were no destructive changes 

observed in the bones as well as in the brain tissue. 

The radiological impression was a suspected orbital 

pseudotumor, although orbital lymphoma could not be 

excluded. The patient's blood test results were within 

normal limits. 

Based on the patient's complaints and clinical and 

radiological examination data, a preliminary diagnosis 

of intra-orbital neoplasm was made. Since the 

malignant origin of the neoplasm was not excluded, in 

order to clarify the diagnosis and determine the tactics 

of further treatment, an incisional biopsy was 

performed from the medial part of the upper eyelid. 

The removed tissue was sent for histopathological 

examination (HPE), which showed no evidence of 

malignancy, nut instead suggested a preliminary 

diagnosis of pilomatrixoma, due to the presence of 

foreign body-type giant cells, amorphous eosinophils, 

and basophilic cells in the sample. 

This answer was quite unexpected, as it is known 

that pilomatrixoma, which is a benign skin tumor, 

originates from the matrix of the hair follicle. Whereas 

in the case of our patient, the mass grew in the orbit 

and did not involve the skin of the eyelids. Due to the 

nonspecific finding, we reviewed several case reports 

related to pilomatrixoma and found that sometimes, 

very rarely, pilomatrixoma of the orbit can also occur, 

furthermore, the symptoms of pilomatrixoma were 

consistent with our patient's symptoms. 

Based on the fact that the patient's eye retained 

some vision and that we were dealing with a clearly 

non-malignant mass, the previous plan of possible 

exenteration of the eyeball ruled out, and a surgical 
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debulking of the intra-orbital mass was performed by 

an anterior orbitotomy (Figure 3). 

 

 
 

Figure 3. The condition of the eye before operation 

 

The mass was found in the orbit and acutely 

separated within the boundaries of healthy tissues 

(Figure 4). The eyeball was placed back into orbit. 

Medial, central and lateral tarsorrhaphies were 

performed with complete closure of the palpebral 

fissure to protect the cornea (Figure 5). 

 

 
 

Figure 4. The arrow points to the solid mass 

found in the patient’s orbit during the surgery 

 

 
 

Figure 5. The condition of the eye after operation 

The removed tissues were sent for HPE and the 

answer again excluded the malignant origin of the 

mass, but also excluded the diagnosis of 

pilomatrixoma. The specimen contained large 

amounts of dense fibrous tissue, giant foreign-body-

type cells, and chronic lymphocytic infiltration giving 

the impression of sclerosing orbital pseudotumor. 

However, the lymphocytic infiltration was quite large 

in some areas, which raised the possibility of an 

alternative diagnosis such as low-grade lymphoma. To 

clarify the diagnosis immunohistochemical 

examination was performed, which confirmed the 

diagnosis of idiopathic sclerosing orbital 

inflammation. 

 

After 1 month the swelling and the proptosis had 

decreased and the eyeball had a better position in the 

orbit, therefore the central tarsorrhaphy was removed 

to make the binocular vision possible (Figure 6). 

 

 
 

Figure 6. Patient’s eye, after the removal of central 

tarsorrhaphy 

 

The condition of the cornea was better and the 

vision in the right eye was determined as object 

detection. 

 

 

Discussion 

Idiopathic sclerosing orbital inflammation also 

known as sclerosing orbital pseudotumor is a rare 

subtype of non-specific, idiopathic orbital 

inflammation that is poorly defined and is described 

in the literature in case reports or small series only.3 It 

is a benign, space-occupying orbital inflammation 
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without local or systemic known cause, which both 

clinically and on orbital imaging mimics a malignant 

process or other orbital inflammatory disease, and 

therefore is difficult to diagnose and manage. The 

presentation may be unilateral or bilateral. It occurs in 

all age groups without gender predilection. The 

sclerosing type behaves differently than other types of 

pseudotumor of the orbit. It grows more slowly, does 

not cause ocular pain and has moderate response to 

steroid therapy. It can also rarely extend into the 

sinuses, brain, and the other orbit.  

The pathogenesis is unclear, yet several lines of 

evidence suggest an autoimmune process, due to the 

response to immunosuppressive agents.4 

The most common signs and symptoms observed 

are proptosis, restriction of extraocular muscle 

movements and visual impairment or loss of vision: 

when the mass has an apical location. Other clinical 

features include: palpebral edema, diplopia, chemosis, 

redness, palpable orbital mass, lagophthalmos, 

exposure keratopathy, tearing.5 

The diagnosis is obtained by exclusion. For that, 

along with the clinical examination, CT-scan of the 

orbit, HPE and laboratory tests for differential 

diagnosis with other diseases (T3, T4, TSH, c-ANCA 

antibodies, ANA (antinuclear antibody), RF 

(rheumatoid factor)) are crucial.  

Histopathological features are currently considered 

the gold standard for diagnosing sclerosing orbital 

pseudotumor. In cases where the histological findings 

raise the possibility of an alternative diagnosis, 

immunohistochemical examination is necessary. 

Orbital CT-scan usually reveals focal or diffuse 

mass in the retrobulbar space, showing the 

involvement of muscles, the eyeball or the optic nerve 

in the inflammatory process. Orbital imaging is an 

essential tool, it allows to determine the localization 

of the mass.  

HPE reveals a large amount of dense fibrous tissue 

associated with pleomorphic inflammatory cell 

infiltration. The main cell types found in specimens 

include lymphocytes, eosinophils and foreign body 

type giant cells. Lymphocytes were by far found in all 

specimens, and it has been suggested that they play a 

critical role in driving the processes that leads to 

fibrosis. 

The main diagnoses that should be excluded are: 

Thyroid Eye Disease, Wegner's granulomatosis, 

sclerosing lymphoma, metastatic sclerosing tumors of 

breast. 

 

All these other possible diseases can be excluded 

by the presence of high or low levels of characteristic 

serum markers, antibodies and hormones, and by 

typical features of X-rays and biopsies. 

Compared with other types of inflammatory orbital 

pseudotumor, the sclerosing type is less responsive to 

steroid therapy. Most cases suggest combinations of 

surgery and steroid therapy. 

Others found convincing results of using 

nonsteroidal immunosuppressive - agents 

(cyclophosphamide, azathioprine, methotrexate) with 

steroids. Azathioprine or other second-line agents can 

be used to reduce the use of corticosteroids. 

Surgical debulking is crucial for patients with 

severely progressive and disabling clinical courses 

(apical mass with optic nerve compression) or when 

the lesion is focal and easily approachable.  

 

 

Conclusion 

Sclerosing orbital pseudotumor is an uncommon 

disorder that mimics malignant process or other 

orbital inflammatory disease and is difficult to 

diagnose and manage. No large studies exist because 

of the rare nature of the disease. Although the etiology 

remains unknown, an underlying immunological 

mechanism has been suggested. CT-scan of the orbit 

and HPE are required to confirm diagnosis. Steroids 

represent the first option of treatment. The sclerosing 

subtype shows moderate response to steroids, 

therefore combination therapy is suggested. 
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ՕՐԲԻՏԱՅԻ ԻԴԻՈՊԱԹԻԿ ՍԿԼԵՐՈԶԱՑՆՈՂ ԲՈՐԲՈՔՈՒՄ. ԴԵՊՔԻ ԶԵԿՈՒՅՑ 

 

Արմինե Ղարաքեշիշյան բ.գ.թ.,1 Հովսեփ Միրոյան բ.գ.թ.,2 Մերի Ստեփանյան3 

 
1 Ս.Վ.Մալայանի անվան Ակնաբուժական կենտրոնի ակնաբուժական և նեյրոակնաբուժության 

բաժանմունքի վարիչ, Երևանի Մխիթար Հերացու անվան պետական բժշկական համալսարանի 

ակնաբուժական ամբիոն 
2 Ս.Վ. Մալայանի անվան ակնաբուժական կենտրոնի տնօրեն, Երևան, Հայաստան 
3 Ս.Վ.Մալայանի անվան Ակնաբուժական կենտրոնի ակնաբուժական և նեյրոակնաբուժության 

բաժանմունքի օրդինատոր, Երևան, Հայաստան 

 

Ամփոփում 

Օրբիտայի իդիոպաթիկ սկլերոզացնող բորբոքումը (ISOI), որը նաև հայտնի է նաև որպես օրբիտայի 

սկլերոզացնող կեղծ ուռուցք, իրենից ներկայացնում է օրբիտայում հյուսվածքի սպիացումով ընթացող 

հազվագյուտ, իդիոպաթիկ, քրոնիկական, դանդաղ պրոգրեսիվող բորբոքում, ինչը կլինիկորեն նմանվում է 

նորագոյացության: Վերջինս հանգեցնում է ակնագնդի արտանկման, շարժումների սահմանափակման և 

տեսողության խանգարման՝ ընդհուպ մինչև տեսողության կորուստ։ Այն օրբիտայի ոչ սպեցիֆիկ 

բորբոքային կեղծ ուռուցքի ենթատեսակ է, որը թե՛ ռենտգենաբանորեն և թե՛ կլինիկորեն նմանվում է 

օրբիտայի այլ բորբոքային հիվանդությունների կամ չարորակ պրոցեսների, և հետևաբար, դժվար է 

ախտորոշել և բուժել: Այս կլինիկական դեպքը ընդգծում է ISOI-ի ախտորոշման և բուժման խրթին կետերը: 
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Аннотация 

Идиопатическое склерозирующее воспаление орбиты (ISOI), также известное как склерозирующий 

псевдотумор орбиты это редкое, идиопатическое, хроническое, медленно прогрессирующее воспаление 

орбиты, характеризующееся рубцеванием ткани, которое проявляется симптомами опухоли. Последнее 

приводит к выпучиванию глазного яблока, ограничению движений глаза и ухудшению зрения вплоть до 

потенциальной потери зрения. Это подтип неспецифического воспалительного псевдотумора орбиты, 

который как рентгенологически, так и клинически имитирует злокачественный процесс или другое 

воспалительное заболевание орбиты, и поэтому сложно диагностировать и лечить. Этот случай подчеркивает 

трудности диагностики и лечения ISOI.
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Abstract 

Background: The neuropsychological study of some features of interhemispheric relationships in the motorsphere 

in children with various types of mental disorders is of undoubted interest. It can show a number of new aspects of 

the problem of the formation of inter-hemispheric asymmetry and inter-hemispheric interaction in ontogenesis. 

Methodology: Nowadays, two approaches are used in physiology to assess brain inter-hemispheric differences: the 

method of determining the "handiness" by means of a survey (Edinburgh test) and the method of actively detecting 

motor and sensory asymmetry by N.N. Bragina and T.A. Dobrokhotova methodology. 

Results: The neuropsychological study of some features of interhemispheric relationships in the motor sphere in 

children with various types of mental disorders is of undoubted interest. It can show a number of new aspects of the 

problem of the formation of inter-hemispheric asymmetry and inter-hemispheric interaction in ontogenesis. 

Both techniques are widely represented in modern scientific literature, but we have not found research that describes 

the relationship between the results of testing assessment of functional brain asymmetry using the Edinburgh test 

and tests for determining motor and sensory asymmetry. 

Normally, the formation of brain inter-hemispheric asymmetry and inter-hemispheric interaction is, of course, 

heterochronical in nature.  

Conclusion: Therefore, the examined schoolchildren may encounter an almost fully formed primary level of inter-

hemispheric connections, while the second and third levels are still in their formation. At the same time, a 

comparison between the results of healthy children of 8–11 years of age shows that the functional organization of 

inter-hemispheric asymmetry and inter-hemispheric interaction in this age range is in a state of constant ongoing 

development. 
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Introduction 

Nowadays, two approaches are used in physiology 

to assess brain interhemispheric differences: the 

method of determining the "handiness" by means of a 

survey (Edinburgh test)1 and the method of actively 

detecting motor and sensory asymmetry by N.N. 

Bragina and T.A. Dobrokhotova methodology.2 The 

Edinburgh test is widely used in the world: it is used 

in studying behavior and emotions.3,4,5 Trials to 

determine the leading limbs and the leading eye are 

recommended to use when assessing the impact of 

brain lateralization on intelligence and mathematical 

abilities,6 when studying the adaptive capabilities and 

physical development of young people, as well as the 

formation of the body's stress resistance.7 Both 

techniques are widely represented in modern scientific 

literature, but we have not found research that 

describes the relationship between the results of 

testing assessment of functional brain asymmetry 

using the Edinburgh test and tests for determining 

motor and sensory asymmetry. 

 

 

Testing methodology 

 Functional testing should be carried out in the first 

half of the day, in conditions that meet the hygienic 

requirements for educational institutions.8 Comply 

with the ethical requirements prescribed by the 

Helsinki Declaration. 

 

 

Detection of functional asymmetry of 

hands 

At the first stage of the research, schoolchildren 

answer the questions of the Edinburgh test.9 In this 

case, their parents can answer for children aged 8-9 

years. Since the purpose of the study is to perform a 

comparative analysis of functional motor asymmetry 

of normally developing schoolchildren and children of 

the same age with varying degrees of mental 

retardation, we have developed our original test 

questionnaire, adapted from well-known tests — the 

Edinburgh and Bragina and Dobrokhotova method.2 

In our test questionnaire, we retained the first 10 

questions of the Edinburgh test, which supplemented 

with 4 questions that, in our opinion, will help to form 

a clearer impression about the preference for using the 

right or left hand when performing certain actions, 

such as writing, painting, sewing, combing hair, 

brushing teeth, using a spoon or fork, etc. (Table 1). 

 

 

Table 1. Student Application Form 

 

 Action performed Left hand Right hand 

1.  Which hand do you write with?   

2.  Which hand do you draw with?   

3.  Which hand do you throw the ball with?   

4.  Which hand do you catch the ball with?   

5.  Which hand do you hold scissors with?   

6.  Which hand do you hold a toothbrush with?   

7.  Which hand do you hold a dinner spoon with?   

8.  Which hand do you hold the comb with?   

9.  Which hand do you open the lid of the box (candy box) with?   

10.  Which hand do you hold the hammer with when you hammer a nail?   

11.  The finger of the leading hand rests on top when crossing (lock) fingers    
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12.  
"Napoleon's Pose" (the leading is considered to be the hand which is 

directed first to the forearm of the other hand and is placed on top of it) 
  

13.  
Applause test (the leading hand is more active and mobile, makes shock 

movements on the palm of the non-leading hand) 
  

14.  Which hand do you pick up the object from the floor with?   

 

According to the results of the test questionnaire, 

the coefficient of functional asymmetry (CFA), the 

coefficient of manual (motor) asymmetry (CMA) and 

the coefficient of general asymmetry (CGA) are 

calculated using the following formulas: 

 

CFA = (N (right) - N (left)) / Nm 

 

Where CFA is the coefficient of functional 

asymmetry, N (right) and N (left) the number of “+” 

signs in the columns “Right hand” and “Left hand”, 

respectively, Nm is the number of proposed tests. 

 

CMA = (N (right)) / Nm 

 

Where CMA is the coefficient of manual 

asymmetry, N (right) is the number of actions 

performed by the right hand, Nm is the number of 

proposed tests. 

 

CGA = (CFA + CMA) / 2 

 

Where CGA is the coefficient of total (General) 

asymmetry, the arithmetic average of the coefficients 

of CFA and CMA. 

 

 

Trials of kinesthetic praxis 

To study brain interhemispheric interaction in the 

field of voluntary movements, it is recommended to 

use experimental methods developed by A.R. Luria 

[8]. The complex of trials includes the study of 

kinesthetic praxis (mono-manual reproduction of hand 

position using visual and kinesthetic patterns, 

transferring poses from one hand to another without 

visual control), kinetic (dynamic) praxis (performing 

reciprocal coordination), test “fist-edge-palm” etc., 

spatial praxis, as well as writing and drawing. These 

tests allow more precisely to assess the inter-

hemispheric interaction in the motor area (this applies 

particularly to bimanual testes), understand the 

formation of inter-hemispheric connections and their 

influence on the successful performance of spatial 

motor tasks, and also to make a conclusion about the 

degree of maturity and flexibility of inter-hemispheric 

relationships in the motor sphere. 

 

When interpreting the results of the study, the 

percentage of children who successfully completed 

the proposed tests is calculated, the qualitative 

features of the errors made are analyzed. The features 

of interhemispheric relations in normal and with 

varying degrees of mental retardation, and age 

differences are evaluated. 

 

 

Assessment of auditory and oral speech 

asymmetry 

To determine the lateralization of the hearing-

speech functions, the dichotic listening method with 

the definition of the “right ear coefficient” (CPA) is 

used. Dichotic stimulation can be performed through 

headphones in both ears at the same time. For separate 

channels are presented two sets of verbal stimuli 

(words). This technique requires special equipment, 

while one of our tasks is to propose the use of 

available methods that we could recommend to school 

psychologists for diagnostic purposes. 

To study the asymmetry of hearing, you can use 

simple, available techniques and techniques that do 

not require use of special tools. So, we selected the 

following methods: test "Whisper",2 test "Ticking of 

watch".10 In this case, if the test reveals the dominance 

of the right ear, then put (+1) score, if the dominance 

of the left ear (-1) score. Zero score is assigned with 

no identified dominance of the right or left ear. 

 

Test "whisper". The experimenter says something 

in a whisper. In case of equal hearing acuity in both 

ears, the subject puts his leading ear to the speaker, 
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what is means that this ear is heard more easily and 

quickly realized. 

 

Test "ticking hours". The subject is asked to 

evaluate the volume of the ticking of the clock or the 

sound of the stopwatch with one and the other ear. It 

is noted at the same time, to which ear he puts the 

clock for the first time and whether the different ears 

evaluate the volume of the tick to be the same. It 

should be noted, what ear the subject pushes forward 

to listening something.10 

 

Test "tuning fork". The time of perception of the 

sound of the tuning fork, which is brought alternately 

to the right and left ear, is determined. 

 

 

Assessment of visual asymmetry  

The following tests are used to determine the 

leading eye: 

 

Test "blink with one eye." The subject is asked to 

blink with one eye. Usually not leading eye closes. 

 

Rosenbach’s test. The subject holds a pencil 

vertically in an outstretched hand and fixes it with a 

gaze at a certain point (preferably with respect to any 

vertical line), 3-4 m apart, with both eyes open. Then 

the subject alternately closes one and the other eye. 

The eye is considered to be the leading, when closed, 

the pencil shifts in its direction.11,12 

 

Test "card with a hole". A 1x1 cm hole is cut out 

in a sheet of thick paper. Holding this card at a short 

distance from the eyes, the subject examines objects. 

Viewing is usually carried out by the leading eye.2,13 

 

Self-esteem of the subject. The answer to the 

question of which eye he aims with. 

Thus, methods aimed at analyzing motor and 

sensory preferences when performing certain 

behavioral acts, which allow us to determine not only 

the degree of interhemispheric asymmetry, but with 

their help it becomes possible to evaluate the degree 

of interhemispheric interaction. 

 

 

The total assessment of the profile of the 

lateral organization 

All possible types of profile of the lateral 

organization were divided into 5 main groups. 

▪ Group 1: the test group with a full right-sided 

domination of the arm, ear and eye is included in 

the “pure right-handers” group. 

▪ Group 2: All subjects with dominance of the right 

hand, but with different combinations of 

asymmetries of hearing and vision, belong to the 

“right-handed” group. 

▪ Group 3: the left-right equality (ambidextrous) 

group is characterized by equality in manual 

lateralization and a different combination of 

asymmetries in the hearing and visual functions. 

▪ Group 4: the group of "left-handed" includes 

subjects with a predominance of the left hand with 

various combinations of asymmetries of hearing 

and vision. 

▪ Group 5: the group with complete left-sided 

dominance of the arm, ear, and eye define a group 

of "clean left-handers." 

 

 

Discussion 

 Normally, the formation of brain inter-

hemispheric asymmetry and inter-hemispheric 

interaction is, of course, heterochrony in nature. 

Therefore, the examined schoolchildren may 

encounter an almost fully formed primary level of 

interhemispheric connections, while the second and 

third levels are still in their formation. This leads to 

the fact that healthy children of 8 years are not yet 

fully successful in complex bimanual movements, 

automated execution of motor programs, the 

implementation of spatially organized motor acts, 

based on the "body pattern" and the speech level of 

representation of spatial relationships. Some of them, 

various motor, and sensory asymmetries, have not yet 

fully stabilized. At the same time, a comparison 

between the results of healthy children of 8–11 years 

of age show that the functional organization of inter-

hemispheric asymmetry and inter-hemispheric 

interaction in this age range is in a state of constant 

ongoing development. 
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Another aspect of the test results, which is 

important not to be ignored, concerns the peculiarities 

of the development of interhemispheric asymmetry 

and interhemispheric interaction in children with left-

handedness. It is well known that the presence of the 

left-handedness factor in most cases suggests an 

atypical, from the point of view of brain organization, 

the flow of mental ontogenesis.14 Usually, left-handers 

have distortions, peculiar delays, and disproportions 

in the formation of various mental functions: speech 

(oral and written), reading, counting, constructive 

processes, spatial representations, emotional sphere, 

etc. They are a “risk group” in terms of the occurrence 

of logoneuroses (stuttering) and the 

pathocharacteristic features of the personality.14-16 

According to the results of several studies within 

the ambidextral group, children with balanced right-

left laterality in brain processes appeared. In our 

opinion, the term "ambicerebrality" is more 

appropriate for this phenomenon. The following 

working formulation should be adopted: 

ambicerebrality is the ability of the right and left 

human brain alternately, or in parallel, and at the same 

time to process information. We express the opinion 

that this is a more accurate fixation of a new trend that 

differs from “two-handedness” – ambidexterity.17 

 

 

Conclusion 

Therefore, the examined schoolchildren may 

encounter an almost fully formed primary level of 

inter-hemispheric connections, while the second and 

third levels are still in their formation. At the same 

time, a comparison between the results of healthy 

children of 8–11 years of age shows that the functional 

organization of inter-hemispheric asymmetry and 

inter-hemispheric interaction in this age range is in a 

state of constant ongoing development. 
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ԿՐՏՍԵՐ ԵՎ ՄԻՋԻՆ ՏԱՐԻՔԻ (8-11 ՏԱՐԵԿԱՆ) ԴՊՐՈՑԱԿԱՆ ԵՐԵԽԱՆԵՐԻ ՄՈՏ ՈՒՂԵՂԻ 

ՇԱՐԺԻՉ ԵՎ ՍԵՆՍՈՐ ՄԻՋԿԻՍԱԳՆԴԱՅԻՆ ԱՆՀԱՄԱՉԱՓՈՒԹՅԱՆ ԺԱՄԱՆԱԿԱԿԻՑ 

ԳՆԱՀԱՏՄԱՆ ՄԵԹՈԴՆԵՐԸ 

 

Թերեզա Ազատյան,1 Ստեփան Գրիգորյան2 

 
1 Հատուկ մանկավարժության և հոգեբանության ամբիոն, Խ. Աբովյանի անվան Հայկական պետական 

մանկավարժական համալսարան, Երևան, Հայաստան 
2 Լոգոպեդիայի և վերականգնողական թերապիայի ամբիոն, Խ. Աբովյանի անվան Հայկական պետական 

մանկավարժական համալսարան, Երևան, Հայաստան 
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Ամփոփում 

Ներածություն․ Տարբեր տեսակի հոգեկան խանգարումներ ունեցող երեխաների նյարդահոգեբանական 

ուսումնասիրությունը շարժիչ ոլորտում միջկիսագնդային անհամաչաձության որոշ 

առանձնահատկությունների վերաբերյալ անկասկած հետաքրքրություն է ներկայացնում: Այն կարող է ցույց 

տալ մի շարք նոր ասպեկտներ օնտոգենեզում միջկիսագնդային անհամաչաձության և միջկիսագնդային 

փոխազդեցության ձևավորման խնդրի վերաբերյալ։ 

Մեթոդաբանություն․ Ներկայումս ֆիզիոլոգիայում օգտագործվում է երկու մոտեցում՝ ուղեղի 

միջկիսագնդային տարբերությունները գնահատելու համար՝ հարցման միջոցով (Էդինբուրգյան թեստ) և 

շարժիչ և զգայական անհամաչափության ակտիվ բացահայտման մեթոդ՝ Ն.Ն. Բրագինի և Թ.Ա. 

Դոբրոխոտովի մեթոդիկա: 

Արդյունքները․ Երկու մեթոդներն էլ լայնորեն ներկայացված են ժամանակակից գիտական գրականության 

մեջ, բայց մենք չկարողացանք գտնել ուսումնասիրություններ, որոնք նկարագրում են ուղեղի ֆունկցիոնալ 

ասիմետրիայի թեստային գնահատման արդյունքների կապը Էդինբուրգյան թեստի և շարժիչ ու սենսոր 

ասիմետրիայի որոշման թեստերի միջև: Սովորաբար, ուղեղի միջկիսագնդային ասիմետրիայի և 

միջկիսագնդային փոխազդեցության ձևավորումը, անշուշտ, ունի հետերոքրոն բնույթ։ 

Եզրակացություն․ Այսպիսով, հետազոտված դպրոցականները կարող են նկատվել միջկիսագնդային 

կապերի գրեթե ամբողջությամբ ձևավորված առաջնային մակարդակ, մինչդեռ երկրորդ և երրորդ 

մակարդակները դեռ ձևավորման փուլում են։ Միևնույն ժամանակ, 8-11 տարեկան առողջ երեխաների 

արդյունքների համեմատությունը ցույց է տալիս, որ այս տարիքային միջակայքում միջկիսագնդային 

ասիմետրիայի և միջկիսագնդային փոխազդեցությանը  գտնվում է մշտական շարունակական զարգացման 

վիճակում:  

 

 
 

СОВРЕМЕННЫЕ МЕТОДЫ ОЦЕНКИ МОТОРНОЙ И СЕНСОРНОЙ МЕЖПОЛУШАРНОЙ 

АСИММЕТРИИ МОЗГА У ДЕТЕЙ МЛАДШЕГО И СРЕДНЕГО ШКОЛЬНОГО ВОЗРАСТА  

(8-11 ЛЕТ) 

 

Тереза Азатян,1 Степан Григорян2 
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Введение: Нейропсихологическое изучение некоторых особенностей межполушарных взаимоотношений в 

двигательной сфере у детей с различными видами психических расстройств представляет несомненный 

интерес. Оно может показать ряд новых аспектов проблемы формирования межполушарной асимметрии и 

межполушарного взаимодействия в онтогенезе. 

Методология: В настоящее время в физиологии используются два подхода для оценки межполушарных 

различий мозга: метод определения «рукастости» посредством опроса (Эдинбургский тест) и метод 

активного выявления двигательной и сенсорной асимметрии, методика Н.Н. Брагина и Т.А. Доброхотова. 

Результаты։ Обе методики широко представлены в современной научной литературе, однако нам не 

удалось найти исследования, описывающие взаимосвязь результатов тестовой оценки функциональной 

асимметрии мозга с помощью Эдинбургского теста и тестов на определение моторной и сенсорной 

асимметрии. В норме формирование межполушарной асимметрии мозга и межполушарного взаимодействия 

носит, конечно, гетерохронный характер.  
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Заключение։ Таким образом, у обследуемых школьников может наблюдаться практически полностью 

сформированный первичный уровень межполушарных связей, тогда как второй и третий уровни еще 

находятся в стадии формирования. В то же время сравнение результатов здоровых детей 8–11 лет 

показывает, что функциональная организация межполушарной асимметрии и межполушарного 

взаимодействия в этом возрастном диапазоне находится в состоянии постоянного непрерывного развития.
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Introduction 

The oral mucosa (OM) is an indicator of the state 

of the body and its relationship with the external 

environment. Under the influence of unfavorable 

endogenous and exogenous factors, pathological 

processes of an inflammatory and destructive nature 

arise in the oral mucosa.1,2 

Among the numerous lesions of the oral mucosa of 

various etiologies is chronic recurrent aphthous 

stomatitis (RAS), which has its own characteristics of 

manifestation in the oral cavity.3,4 

Абстракт 

Recurrent aphthous stomatitis (RAS) is a common ulcerative disease of the oral mucosa. In the etiopathogenesis 

of this pathology, there is no single concept that would outline the data of the trigger mechanisms that determine 

chronic recurrent aphthous stomatitis, interpreting the statement of the manifestation of various clinical signs in 

the oral cavity. The paper presents the results of treatment and dental examination of a patient using the protective 

adhesive film “Diplen-S” in the complex therapy of chronic recurrent stomatitis (RAS). The use of the adhesive 

film "Diplen-S" led to a decrease and disappearance of pain, accelerated the healing time and epithelization of 

aphthae with no side effects. 

Conclusion։ The positive clinical results obtained, wound healing in an accelerated time, are the basis for 

recommending the use of the adhesive film “Diplen” in the complex therapy and treatment of RAS, in the 

practice of stomatology. 
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HRAS accounts for 90% of violations of the 

integrity of the mucous membrane encountered in 

dental practice - characterized by the occurrence of 

aphthae (from the Greek aphtha - ulcer) and occurring 

with periodic exacerbations and remissions.5,6 

In the etiopathogenesis of this pathology, there is 

no single concept that would outline the data of the 

trigger mechanisms that determine chronic recurrent 

aphthous stomatitis, interpreting the statement of the 

manifestation of various clinical signs in the oral 

cavity․7,8 A number of authors point to the role of 

autoimmune processes in the pathogenesis of 

recurrent autosous stomatitis. Those who carried out 

microscopic studies of the mucous membrane in 

CRAS found that in almost half of the patients there 

was a glow along the basement membrane area, and in 

one third - in the area of the vascular wall.  

A number of authors point to the role of 

autoimmune processes in the pathogenesis of 

recurrent autosous stomatitis․9,10 Those who carried 

out microscopic studies of the mucous membrane in 

RAS found that in almost half of the patients there was 

a glow along the basement membrane area, and in one 

third - in the area of the vascular wall. 

The glow was due to the third fraction of 

compliment and deposits of fibrin, sometimes IgM 

and IgG, so it should be assumed that identified 

circulating immune complexes play a certain role in 

tissue damage in RAS․11,12 Using intradermal tests, we 

detected mono- and polyvalent allergies to proteo, 

streptococcus, staphylococcus and E coli in patients, 

with which the authors attribute a significant role to 

bacterial allergy. 

In the pathogenesis of aphthous stomatitis, a cross-

immune reaction may have a certain significance, 

since there is a bacterial flora on the oral mucosa and 

in the intestines, and antibodies produced in its 

presence may mistakenly attack the epithelial cells of 

the mucous membrane due to the similarity of their 

antigenic structure with that of some bacteria.13-15 

 This may well explain the manifestations of the 

Arthus phonomen, as well as the significance of 

gastrointestinal pathology, accompanied by an 

imbalance between the body and the bacterial flora, in 

the origin of RAS.16 

The role of gastrointestinal pathology and liver 

diseases in the pathogenesis of aphthous stomatitis. 

Found by many authors.17,18 

  The causes of aphthous stomatitis can also be the 

presence of malignant tumors in the neck or 

nasopharynx, the body’s reaction to chemotherapy 

procedures, the presence of AIDS, the use of drugs 

that reduce salivation, seasonal vitamin deficiency, or 

a lack of beneficial microelements (iron) in the 

body.13,17 

Taking into account the interpretation of the 

etiopathogenesis of RAS, where there is no single 

approach, we can say that this pathology is not 

completely curable and mainly manifests itself with 

reduced immunity. 

Various treatment methods have been proposed for 

the treatment of recurrent aphthous stomatitis, but the 

search for effective treatment methods continues.18-25 

In this case, it is necessary to consider the main 

task of pathogenetic therapy, reducing the risk of 

relapse using protection of ulcers with the help of 

various dressings aimed at rapid epithelization of 

ulcers and the functioning of homeostasis of the oral 

cavity. Known dressings used in the oral cavity are 

mainly based on zinc oxide with the introduction of 

various drugs into its composition (antibiotics, 

corticosteroids, enzymes, vitamins, etc.). However, 

they have many disadvantages: they are 

ungrammatical, functionally and cosmetically do not 

meet clinical requirements - they are quickly washed 

off with oral fluid from the wound surface. 

 The most optimal, in our opinion, is the use of the 

adhesive membrane “Diplen”, developed at the 

Department of General Chemistry and Therapeutic 

Dentistry of Yerevan State Medical University, which 

best meets the clinical requirements for the treatment 

of CRAS, which was the subject of our research. 

Diplen-denta C is a two-layer membrane 

consisting of combined hydrophilic and hydrophobic 

layers. The active ingredient “Solcoseryl” is included 

in the hydrophilic layer of the film. It has a 

multifunctional effect - it activates the transport of 

oxygen and nutrients, promotes their utilization by 

cells, enhances intracellular metabolism, stimulates 

cell regeneration and blood microcirculation.26,27 

Hydrophilic layer (adhesive - tightly fixed to the oral 

mucosa, to the wound surface and isolated from the 

environment and preserved for 10 to 24 hours, 

preventing secondary infection of the wound, provides 

a therapeutic effect on the affected area for the entire 

period of treatment. Outer layer (hydrophobic) 
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prevents the release of film components into the oral 

cavity and the entry of oral fluid and microorganisms 

into the area of action of the film. The film is 

transparent and allows you to maintain oral hygiene 

for the entire period of treatment. The film is easy to 

use, patients can apply it independently under the 

supervision of a doctor. 

The adhesive memebrane “Diplen” has dissolving 

properties, since it contains food starch, cellulose, 

medical glue MK-1 and a medicinal ingredient, 

thereby simplifying its use. 

 

 

Material and Methods  

The clinical case presents the results of treatment 

and dental examination of a patient using the 

protective adhesive film “Diplen-S” in the complex 

therapy of chronic recurrent stomatitis (CRAS). 

A 19-year-old patient came to the N1 University 

Dental Clinic of Yerevan State Medical University 

with complaints of pain and burning in the oral 

mucosa, aggravated by eating, and the periodic 

appearance of painful ulcers, which disappeared on 

their own after 7-10 days.  

Diagnostic methods included: clinical and 

laboratory methods, radiological methods, 

orthopantomography, assessment of periodontal and 

oral hygiene, general consultation with a doctor. 

Exacerbations occur periodically 2-3 times a year. 

The cervical and occipital lymph nodes are enlarged 

and painful on palpation. Oral hygiene is 

unsatisfactory; there is an abundance of dental plaque, 

supra and subgingival dental deposits. The mucous 

membrane of the oral cavity is hyperemic and swollen, 

clearly defined ulcers (aphthae) are visible, up to 5 

mm in diameter, covered with a grayish fibrous 

coating, surrounded by a reddish border, localized on 

the palate, lips and gums. In the area of the soft palate 

closer to the arch, where the aphthae were localized, a 

biological scab with purulent discharge is detected, as 

well as an unpleasant odor from the oral cavity 

(figures 1-5). 

 

  
 

Figure 1, 2. Aphtha of the mucous membrane of a sharply limited, round shape 

 

  

 
Figures 3, 4, 5. Multiple aphthae on the palatine arches of the oral mucosa covered with fibrous plaque, 

aphthae with a grayish-yellow coating 
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The collected medical history includes the 

presence of chronic constipation. In this regard, the 

patient was referred to a gastroenterologist, where 

dysbiosis of the gastrointestinal tract was diagnosed. 

Among the laboratory methods, a general blood test 

was performed (leukocytosis, neutrophilosis, 

eosinophilia, shift of the blood count to the left were 

determined); bacteriological examination of the oral 

cavity, after which the patient was diagnosed with oral 

dysbiosis, with an increase in the number of Candida 

albicans fungi, a decrease in the number of lactobacilli 

and the presence of yeast-like drusen. 

Bacteriological research was carried out over time 

before and after treatment. A bacteriological study 

was carried out dynamically before and after treatment 

according to the Zinovieva-Kagramanova method, 

which consisted of the following: on an empty 

stomach, to obtain a native picture (brushing teeth, 

rinsing with liquids, eating food was excluded), a 

biopsy sample with sterile cotton balls from the 

affected surface and oral mucosa from various 

topographic zones was transferred into sterile tubes 

and transported in a portable refrigerator from 

BOMANN to a microbiological laboratory within 1-2 

hours, where the microbial factor, sensitivity to 

antibiotics and fungal infections were determined. The 

study was carried out in the bacteriological laboratory 

of the Department of Epidemiology of Yerevan State 

Medical University. M. Heratsi and in the laboratories 

of the 1st clinical hospital in Yerevan. 

The treatment was as follows: Due to pain and 

difficulty eating, rinsing with a 0.5-1% solution of 

novocaine, anesthesin with glycerin (in a weight ratio 

of 1 to 10), and aerosol spray Lidocaine 10% 5-10 

minutes before meals were prescribed. 

Sanitation of the oral cavity was carried out, which 

included the removal of supra and subgingival dental 

plaque, and also anesthesia of the aphthae was 

performed, the purpose of which was to eliminate pain 

in the patient, anesthetic ointment (1:10) was used, as 

well as aerosol spray Lidocain 10%. After which the 

fibrous films were removed with the help of enzymes 

(trypsin, chymotrypsin). The most pronounced 

aphthae were covered with Diplen adhesive films for 

a period of 12 to 24 hours (see Materials and methods 

of treatment). For local therapy, the following were 

prescribed: oxygen therapy, a solution of antiseptic 

drugs (a solution of hydrogen peroxide 1% and 

potassium permanganate 1:5000, as well as 

chlorhexidine 0.06%), epithelializing drugs 

(methyluracil ointment 5%, Metrogyl-Denta, and an 

oil solution of retinol. The patient was simultaneously 

directed to physiotherapeutic treatment, namely 

hyperbaric oxygenation, which increases cellular 

metabolism and regeneration.In parallel, general 

treatment was carried out: desensitizing therapy - 

Zaditen 0.001 g 1 t.3 times a day; to increase the 

ability of blood serum to inactivate free histamine 

histaglobulin 2 ml per / m 2 times a week for a course 

of 10-12 injections; vitamin complex Pangexavit, 

vitamin B 12, for injections using the type of 

mandibular and torus anesthesia, effect on the 

microflora. For the effective treatment of oral 

dysbiosis, in addition to antifungal drugs and drugs 

with a targeted effect on the microflora, 

immunomodulators were included, in particular 

Imudon (15) (topically, 6 tablets per day until 

completely dissolved in the oral cavity, course - 20 

days). 

 

 

Conclusion 

According to the results of this study, despite the 

limitations of the study the use of the adhesive 

membrane “Diplen-S”, which has therapeutic and 

protective properties with the possibility of including 

targeted drugs in its composition (taking into account 

the results of bacteriological research), largely leads 

to a reduction and disappearance of pain, accelerates 

the healing time and epithelization of aphthae, which 

gives us reason to recommend its use in the complex 

therapy of chronic recurrent aphthous stomatitis 

(RAS). The positive clinical results obtained, 

consisting in the absence of side effects and 

accelerated wound healing, are the basis for 

recommending the use of the Diplen adhesive film in 

the complex therapy and treatment of CRAS, as an 

innovative method in wide clinical practice. 
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«ԴԻՊԼԵՆ-Ս» ԱԴՀԵԶԻՎ ԹԱՂԱՆԹԻ ՕԳՏԱԳՈՐԾՈՒՄԸ ԿՐԿՆՎՈՂ ԱՖՏՈԶ ՍՏՈՄԱՏԻՏԻ 

ՀԱՄԱԼԻՐ ԹԵՐԱՊԻԱՅԻ ՄԵՋ (ԿԼԻՆԻԿԱԿԱՆ ԴԵՊՔ). 

 

Լյուդմիլա Տատինցյան,1 Լազար Եսայան,2 Գոհար Գևորգյան,3 Տաթևիկ Բարսեղյան,4 Վալերի Տատինցյան5 

 

1 Մ. Հերացու անվան Երևանի պետական բժշկական համալսարանի թերապևտիկ ստոմատոլոգիայի 

ամբիոնի դոցենտ 
2 Պրոֆեսոր, Մ. Հերացու անվան Երևանի պետական բժշկական համալսարանի թերապևտիկ 

ստոմատոլոգիայի ամբիոնի վարիչ 
3 Մ. Հերացու անվան Երևանի պետական բժշկական համալսարանի թերապևտիկ ստոմատոլոգիայի 

ամբիոնի դասախոս 
4 Մ. Հերացու անվան Երևանի պետական բժշկական համալսարանի մանկական ստոմատոլոգիայի և 

օրթոդոնտիայի ամբիոնի դասախոս 
5 Մ. Հերացու անվան Երևանի պետական բժշկական համալսարանի թերապևտիկ ստոմատոլոգիայի 

ամբիոնի պրոֆեսոր 

 

Ամփոփում 

Կրկնվող աֆտոզ ստոմատիտը բերանի լորձաթաղանթի տարածված խոցային հիվանդություն է: Այս 

պաթոլոգիայի էթիոպաթոգենեզում չկա մեկ հայեցակարգ, որը կներկայացնի տվյալներ մեխանիզմների 

մասին, որոնք որոշում են քրոնիկ կրկնվող աֆտոզ ստոմատիտը, մեկնաբանելով բերանի խոռոչում տարբեր 

կլինիկական նշանների դրսևորումը: Աշխատանքը ներկայացնում է հիվանդի բուժման և 

ատամնաբուժական հետազոտության արդյունքները՝ օգտագործելով «Diplen-S» ադհեզիվ թաղանթը 

քրոնիկական կրկնվող աֆտոզ ստոմատիտի համալիր թերապիայի ժամանակ: 

«Դիպլեն-Ս» ադհեզիվ թաղանթի օգտագործումը հանգեցրեց ցավի նվազման և անհետացման, ապաքինման 

ժամանակի արագացման և քրոնիկական կրկնվող աֆտոզ ստոմատիտի աֆթայի էպիթելիզացման՝ առանց 

կողմնակի ազդեցությունների: 

Եզրակացություն. Ստացված դրական կլինիկական արդյունքները (վերքերի ապաքինումը արագացնելը) 

հիմք են հանդիսանում «Դիպլեն» ադհեզիվ թաղանթի օգտագործումը ԱՍՀ-ի քրոնիկական կրկնվող աֆտոզ 

ստոմատիտի համալիր թերապիայի և բուժման մեջ ստոմատոլոգի պրակտիկայում: 

 

 

 

ПРИМЕНЕНИЕ АДГЕЗИВНОЙ МЕМБРАНЫ «ДИПЛЕН-С» В КОМПЛЕКСНОЙ ТЕРАПИИ 
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Абстракт 

Рецидивирующий афтозный стоматит (РАС) — распространенное язвенное заболевание слизистой оболочки 

полости рта. В этиопатогенезе данной патологии не существует единой концепции, которая бы излагала 

данные о пусковых механизмах, определяющих хронический рецидивирующий афтозный стоматит, трактуя 

констатацию проявления различных клинических признаков в полости рта. В работе представлены 

результаты лечения и стоматологического обследования пациента с использованием защитной адгезивной 

пленки «Диплен-С» в комплексной терапии хронического рецидивирующего стоматита (РАС).  

Применение адгезивной пленки «Диплен-С» привело к снижению и исчезновение боли, ускорение сроков 

заживления и эпителизации афт без побочных эффектов. 

Заключение: Полученные положительные клинические результаты, ускоряющие заживление ран, являются 

основанием для рекомендации использования адгезивной пленки «Диплен» в комплексной терапии и 

лечении РАС в практике стоматологии. 
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Introduction 

Age-related facial changes include thinning of the 

epidermis, loss of skin elasticity, muscle atrophy, 

subcutaneous adipose and bone changes resulting in 

volume loss. As the temporal bones become more 

concave, temporal muscle atrophies, and temporal 

adipose tissue volume decreases, the loss of volume 

results in an undesirable haggard appearance.1,2,3 By 

reshaping the temporal fossa and upper face with 

hyaluronic acid-based filler, cosmetic physicians can 

achieve a balanced and more youthful facial structure. 

Abstract 

Vascular complication after lateral temporal lifting technique with hyaluronic acid-based fillers may result from 

arterial occlusion by direct injection into the artery or embolization with the product, which is usually 

immediately manifested by acute pain and scarlet-red spots due to hemorrhagic blisters. Vascular complication 

can also result from venous occlusion caused by external compression of the vessel with soft tissue filler. 

Vascular occlusion requires immediate treatment as the risk of tissue damage and skin necrosis increases with 

time. 

In this paper we consider a clinical case of vascular complication after the technique of lateral temporal lifting 

of hyaluronic acid, manifested by painfulness of the area of hyaluronic acid injection, Livedo reticularis, 

alopecia, and treatment of this patient for 3 months. 
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The joining of the scaly portion of the temporal 

bone, parietal bone, the greater wing of sphenoid 

bone, and the frontal bone at a point known as the 

pterion creates the osseous structure of the temporal 

region. The temporal fossa directly covers the scaly 

part of the temporal bone and is bordered below by the 

zygomatic arch of the temporal bone. Above these 

bones lie the periosteum, temporal muscle, and 

temporal fascia. Several important vessels are located 

in the periphery of the temporal region, including the 

zygomatico-orbital (medial), middle temporal and 

superficial temporal arteries (both lateral), all terminal 

branches of the external carotid artery, and the 

zygomaticofacial artery (medial), which branches 

distal to the internal carotid artery.4 These arteries are 

of particular concern to cosmetic physicians because 

injections into them can lead to vascular 

complications, particularly filler embolism.5 

Complications of filler injection into the temporal 

fossa include bruising, soreness, edema, 

hypercorrection, and discomfort with chewing, 

forming a headache trigger.6,7 Serious complications 

include infection, foreign body granuloma, 

intravascular necrosis, and ocular artery 

embolization.8,9,10,11 Clinicians should be aware of 

possible complications and promptly provide 

treatment. 

 

 

Clinical case 

Vascular complication after lateral temporal 

elevator technique. 

We performed a study of the temporal region on 

cadavers (Institute of Anatomy, Skolkovo) in the 

context of the obtained complication. For this purpose, 

a stained silicone paste was injected into the external 

carotid artery to visualize the vascular bed. Further, by 

layer-by-layer dissection, the temporal region was 

opened and potential anastomoses with the posterior 

auricular artery were identified, as well as the 

microvasculature in the subcutaneous layer, which, 

when compressed, is involved in the formation of the 

livedo reticularis. 

On March 8, 2023 at 12:00 p.m., the patient 

underwent correction of the lateral temporal area with 

hyaluronic acid-based filler in the B. UP technique 

(0.5 ml on both sides) and filling of the temporal area 

with the interfascial technique (0.5 ml on both sides). 

The instrument used was a 22G/50 MM cannula. 

Protocol for correction of the lateral temporal zone: 

the point for cannula entry - 1-1.5 cm in front of the 

antilobium, skin puncture and advancement of the 

cannula 1.5 cm beyond the hair growth line, injection 

of filler in several boluses next to each other (total 

volume of 0.5 ml on one side). The level of injection 

was subcutaneous adipose tissue (Figure 1 A). Half an 

hour later, patient returned with a complaint of point 

pain "on the top of the head" (on the border between 

the parietal and frontal areas) and skin discoloration of 

the temporal area. 

Half an hour after admission, the patient returns 

with a complaint of acute pain "on the top of the head" 

(on the border between the parietal and frontal areas) 

and a change in skin color of the temporal area. 

Objectively: Livedo reticularis (vascular spots of 

reddish-blue color, forming a reticular pattern); 

painful spot on the parietal area. The skin color of the 

scalp of the temporal area was not changed (Figure 1 

B). 

 

 
Figure 1 A. Planned temporal zone correction 

 

 
Figure 1 B. Livedo reticularis on the patient half 

an hour after the end of the procedure 
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Treatment of complication: March 8 at 12:45 p.m. 

bovhyaluronidase azoximer 3000 IU (3 ml saline 

solution + 0.5 ml dexamethasone) three times every 

hour. Injections on the entire area of the color-changed 

skin and on the skin of the scalp of the temporal area 

on the affected side with transition to the parietal area 

to the painful point in 1 cm intervals. Local cooling. 

Sildenafil a single dose. Pentoxifylline in tablets 

immediately and for 5 days, acetylsalicylic acid 100 

mg. Local application of heparin sodium ointment 

(Figure 2 A). 

The patient flew the same evening to the other side 

of the country. All treatment was administered 

remotely, the treatment was performed by a physician 

in another city.  

March 9 in the morning complaints of skin 

numbness of the temporal scalp, soreness from 

hematomas (Figure 2 B). 

Figure (2 A) - Complication treatment on the day 

of the procedure; (2 B) - Complaints of numbness of 

the skin of the scalp of the temporal area, soreness 

from hematomas on the next day after the procedure. 

 

 
Figure 2 A. Complication treatment on the day of 

the procedure 

 

 
Figure 2 B. Complaints of numbness of the skin 

of the scalp of the temporal area, soreness from 

hematomas on the next day after the procedure 

Treatment 

Continuation of bovhyaluronidase azoximer - 3000 

IU, pentoxifylline by drop introvenous infusion for 4 

days, ciprofloxacin + tinidazole 500/600 mg - 1 tablet 

2 times a day, eubiotics - 2 capsules 3 times a day. 

(Figure 3 A, B). 

 

 
Figure 3 A. The 4th day of the vascular 

complication treatment 

 

 
Figure 3 B. The 6th day of the vascular 

complication treatment 

 
From March 15, hyperbaric chamber every day for 

7-10 days; ibuprofen 200 mg 3 times a day. 

The results of treatment are presented in the figures 

(Figure 4 A, B, C). 

 

 
Figure 4 A. The 10th day of the vascular 

complication treatment 
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Figure 4 B. The 12th day of the vascular 

complication treatment 

 

 
Figure 4 С. 36 days after the procedure 

 
 

From May 15, Minoxidil 5% 1 -2 times a day, 1 

month 

By the end of June, the patient stopped external 

treatment as hair growth was fully restored (Figure 5). 

 

 
Figure 5. After 3 months of treatment, hair 

growth has been restored 

 

 

Discussion 

The patient was diagnosed with embolization of 

the superficial temporal artery with migration to the 

temporal branch of the superficial temporal artery, 

post-ischemic alopecia. The filler was injected not 

into the subcutaneous adipose tissue but into the 

vascular network of the superficial temporal artery 

(Figure 6 A). The red dot in the figure indicates the 

position of the superficial temporal artery relative to 

the temporo-parietal fascia (Figure 6 B). 

 

 
Figure 6 A. Location of the superficial temporal 

artery branch 

 

 
Figure 6 B. Position of the superficial temporal 

artery that has been infiltrated by filler 

 

The subcutaneous temporal region is an easily 

accessible plane for temporal volume augmentation. 

The layers of the temporal fossa include the skin, 

subcutaneous adipose tissue, superficial temporal 

fascia, deep temporal fascia, temporal muscle, 

pericranium, and temporal bone. Age-related changes, 

including thinning of subcutaneous adipose tissue and 
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the temporal muscle, affect each of these structures to 

form temporal hollowing. 

Several authors have reported excellent results 

after injection into the subcutaneous and deep 

subcutaneous planes, as well as the plane immediately 

beneath the superficial temporal fascia,12 but 

complications have also been reported. The injection 

planes correspond to the cutaneous and superficial 

arterial network of the temporal fascia. Putative 

pathologies of the superficial temporal artery that have 

been reported after cosmetic injections in this area 

include branch retinal artery occlusion, 

pseudoaneurysm, and alopecia.13,14,15,16,17 

Anastomoses between the superficial facial, deep 

facial, and deep muscular arterial networks in this 

region can cause retrograde intraarterial flow of 

hyaluronic acid gel in the superficial temporal artery.12 

Another mechanism of local ischemic 

complications may involve vasoconstriction. The gel 

may fuse in the perivascular fibrous septa of 

subcutaneous or fascial tissues, constricting the 

vessel.18 

Juhász and Marmur (2015)6 noted that 

intravascular necrosis after filler injection occurs due 

to accidental intraarterial injection causing drug-

induced skin embolism. If dermal angiosomes are 

disrupted, full-thickness necrosis may occur. Risk 

factors for intravascular necrosis include injection of 

a large amount of filler at a single site, deep injection, 

and use of a sharp needle. The authors note that 

intravascular necrosis can manifest in a variety of 

ways. Intense pain immediately after injection may be 

disguised by the effects of lidocaine. However, signs 

of pallor, a reticulated skin pattern, or scarlet-red 

patches due to hemorrhagic blisters (which may 

persist for up to 72 hours) may appear shortly after 

injection. Necrosis occurs between 2 and 7 days after 

injection. It is important to recognize intravascular 

necrosis as early as possible and, if possible, inject 

hyaluronidase, an enzyme used in cosmetology to 

eliminate unpleasant complications after injections 

with hyaluronic acid medications. 

 

 

Conclusions 

Vascular occlusion has been identified as the most 

serious and dangerous early complication of aesthetic 

treatment, and its incidence appears to be increasing. 

Unintentional injection of hyaluronic acid-based filler 

into the arterial circulation occurs, which, 

unrecognized, is irreparably associated with vascular 

complications. It is worth noting that the localization 

of complications, regardless of injection site, is the 

same and accounts for only five areas of the face, all 

within the functional angiosome of the facial or ocular 

artery. Cosmetic physicians should be aware of the 

possible complications associated with filler injection 

into this sensitive area and promptly administer 

treatment. 
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ԱՆՈԹԱՅԻՆ ԲԱՐԴՈՒԹՅՈՒՆ ԿՈՂԱՅԻՆ ՔՈՒՆՔԱՅԻՆ ԲԱՐՁՐԱՑՄԱՆ ՏԵԽՆԻԿԱՅԻՑ ՀԵՏՈ. 

ԿԼԻՆԻԿԱԿԱՆ ԴԵՊՔ 

 

Դարաշե Խ.Մ.,1 Էնթել Տ.,2 Օմարովա Զ.Կ.,3 Բատով Ա.Ա.,1 Սմիլիկ Ի.Մ.,4 Գլինսկի Ա.Վ.,4 Բակիևա Ֆ.Ի.,5 

Մեյլանովա Ռ.Դ.,1 Կիտկո Օ.Վ.,1 Վասիլև Յու.Լ.1 

 
1 Ն.Վ. Սկլիֆոսովսկու անվան կլինիկական բժշկության ինստիտուտ, Ի.Մ. Սեչենովի անվան Մոսկվայի 

առաջին պետական բժշկական համալսարան (Սեչենովի համալսարան), Մոսկվա, Ռուսաստան 
2 Պլաստիկ վիրաբուժության և կոսմետոլոգիայի «Գեղեցկության ժամանակ» կլինիկա, Մոսկվա, 

Ռուսաստան 
3 Թվային ստոմատոլոգիայի և կոսմետոլոգիայի կլինիկա, Մոսկվա, Ռուսաստան 
4 Անատոմիայի ինստիտուտ «Սկոլկովո», Մոսկվա, Ռուսաստան,  
5 Պատրիս Լումումբայի անվան Ռուսաստանի ժողովուրդների բարեկամության համալսարան, Մոսկվա, 

Ռուսաստան 

 

Ամփոփում 

Անոթային բարդությունը հիալուրոնաթթվով լցոնիչներով կողային քունքային բարձրացման տեխնիկայից 

հետո կարող է առաջանալ ուղղակի ներարկումով զարկերակ` զարկերակային խցանման հետևանքով կամ 

էմբոլիզացիայից, որը սովորաբար դրսևորվում է անմիջապես սուր ցավով և մանուշակագույն-կարմիր 

բծերով՝ հեմոռագիկ բշտիկների պատճառով: Անոթային բարդություն կարող է առաջանալ նաև երակային 

խցանման հետևանքով, որը պայմանավորված է փափուկ հյուսվածքների լցոնիչով անոթի արտաքին 

սեղմմամբ: 

Անոթային խցանումը պահանջում է անհապաղ բուժում, քանի որ ժամանակի ընթացքում մեծանում է 

հյուսվածքների վնասման և մաշկի նեկրոզի վտանգը: 

Աշխատանքը ուսումնասիրում է անոթային բարդության կլինիկական դեպքը` հիալուրոնաթթվով կողային 

քունքային բարձրացման տեխնիկայից հետո, որը դրսևորվում է որպես ցավ հիալուրոնաթթվի դեղամիջոցի 

ներարկման, լիդոյի, հետագայում ալոպեկիայի և պահանջվում է հիվանդի բուժումը 3 ամսվա ընթացքում: 
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Аннотация 

Сосудистое осложнение после техники латерального височного лифтинга филлерами на основе 

гиалуроновой кислоты может возникнуть в результате трoмбa артерий путем прямой инъекции в артерию 

или эмболизации продуктом, что обычно сразу проявляется острой болью и багрово-красными пятнами из-

за геморрагических пузырей. Сосудистое осложнение также может быть результатом венозногo трoмбa из-

за внешней компрессии сосуда наполнителем мягких тканей.  

Сосудистий трoмб требует немедленного лечения, так как со временем возрастает риск повреждения тканей 

и некроза кожи. 

В работе рассмотрен клинический случай сосудистого осложнения после техники латерального височного 

лифтинга гиалуроновой кислоты, проявившийся болезненностью зоны введения препарата гиалуроновой 

кислоты, ливедо, в дальнейшем аллопецией, и лечение данной пациентки в течение 3-х месяцев. 



Journal Bulletin of Stomatology and Мaxillofacial Surgery, Vol. 19 № 4 
 

 

Nassar J, Aoun G, Abou-Abbas L, Sabra M. Effects Of Recombined Human Bone Morphogenetic Protein-2 As Alveolar 

Ridge Preservation On Pain Reduction And Soft Tissue Healing Process: A Split Mouth Designed Pilot Study. Bulletin 

of Stomatology and Maxillofacial Surgery. 2023;19(4):136-145. doi: 10.58240/1829006X-2023.19.4-136 

 136 

 

 

PILOT STUDY  

EFFECTS OF RECOMBINED HUMAN BONE MORPHOGENETIC PROTEIN-2 AS 

ALVEOLAR RIDGE PRESERVATION ON PAIN REDUCTION AND SOFT TISSUE HEALING 

PROCESS: A SPLIT MOUTH DESIGNED PILOT STUDY 

 

Jean Nassar,1 Georges Aoun,2* Linda Abou-Abbas,3 Mirna Sabra3 

 
1 Department of Periodontology, Faculty of Dental Medicine, Lebanese University 
2 Department of Oral Medicine and Maxillofacial Radiology, Faculty of Dental Medicine, Lebanese University 
3 Neuroscience Research Center, Faculty of Medical Sciences, Lebanese University 

 

* Corresponding author: Professor Georges Aoun, Department of Oral Medicine and Maxillofacial Radiology, Faculty of 

Dental Medicine, Lebanese University, Beirut, Lebanon; 

e-mail: dr.georgesaoun@gmail.com; 

ORCID ID: http://orcid.org/0000- 0001-5073-6882 

 

Received: Oct. 2, 2023; Accepted: Oct. 27, 2023; Published: Nov. 5, 2023 

 

 

Keywords: Human bone morphogenetic protein-2; rhBMP-2; alveolar ridge preservation; pain reduction; soft tissue 

healing. 

Abstract 

Background: The alveolar ridge undergoes physiological bone resorption following tooth extraction. Several alveolar ridge 

preservation (ARP) techniques have been researched and developed in an effort to reduce this process and maintain a favorable 

volume and morphology of the alveolar ridge for appropriate implant placement. 

Bone morphogenetic proteins (BMPs) are proteins derived from a subgroup of the transforming growth factor  family that 

accelerates ossification by controlling essential factors of the bone induction cascade, resulting in the proliferation of 

osteoblasts from mesenchymal stem cells and the biosynthesis of bone matrices. One of these BMPs is recombinant human 

bone morphogenetic protein-2 (rhBMP-2) that has been authorized to be used for ARP. 

Objective: This study aims to evaluate the effect of rhBMP-2 on the healing process and the level of pain following dental 

extraction.  

Methods: In this split-mouth pilot study, 11 patients underwent extractions of a minimum of two teeth, and randomly, one of 

the alveolar sockets was filled with a hemostatic sponge while the other was filled with a hemostatic sponge embedded with 

rhBMP-2. Both sockets were sutured using the X technique. Wound healing measurements were done on days 3, 7, and 14, 

and each participant was requested to document his pain experience using the Numerical Rating Scale (NRS). 

Results: In accordance with clinical evidence, it was observed that the mean pain score was at its peak on day 0 and 

progressively diminished in the subsequent days. Notably, this decline was more pronounced in the rhBMP-2 group compared 

to the control group. Importantly, a statistically significant reduction in pain level was detected on day 3 within the rhBMP-2 

group, in contrast to the control group (P-value < 0.05). This indicated that the application of rhBMP-2 led to a noteworthy 

and meaningful alleviation of pain on the third day after treatment, surpassing the impact observed in the control group. For 

the wound healing changes, it uncovered statistically significant mean differences across various time intervals: day 0 and day 

3, day 0 and day 7, day 0 and day 14, day 3 and day 7, and day 7 and day 14 (P-value < 0.0001). These significant differences 

strongly suggest dynamic changes in wound closure rates over time. Furthermore, the observed differences were more 

pronounced in the rhBMP-2-treated group compared to the control group. This augmentation of differences indicates that the 

utilization of rhBMP-2 for ARP within a fresh socket site resulted in a heightened acceleration of the wound healing process. 

Conclusion: Our results suggest that rhBMP-2 can decrease post-operative pain after tooth extraction and accelerate the soft 

tissue healing process. 
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Introduction 

Tooth extraction affects masticatory efficiency and 

causes homeostatic and structural changes in 

periodontal tissues, leading to alveolar ridge 

resorption that may jeopardize esthetics and 

complicate functional rehabilitation.1-3 Alveolar ridge 

preservation (ARP) is a method of decreasing bone 

resorption and facilitating prosthetically-driven 

implant placement by eliminating the need for bone 

augmentation procedures.4 It also reduces the risk of 

complications and the cost of the treatment.5  

The use of autogenous bone for alveolar 

augmentation and preservation has been considered 

the gold standard.6 However, complications, including 

donor site comorbidity, a limited amount of harvest, 

resorption after grafting, and difficulty in harvesting 

because of anatomical and underlying diseases make 

this technique difficult. To avoid some of these 

complications, autogeneous bone has been replaced 

by allogenic, xenogeneic, and alloplastic materials, 

but all of them are osteoconductive materials. 

Recently, many efforts have been made to improve 

bone regeneration by combining various growth 

factors with bone substitutes.7 

Bone morphogenetic protein (BMP), which was 

discovered by Urist in 1965,8 has been extensively 

investigated in the field of bone regeneration as an 

effective enhancer of osteogenesis. BMP belongs to 

the large transforming growth factor-β (TGF-β) 

superfamily. It has high osteoinductive capacity 

resulting from the chemotaxis, proliferation, and 

differentiation of mesenchymal stem cells. 

Recombinant human BMP-2 (rhBMP-2) is a BMP-2 

that can be produced with recombinant technology. It 

is highly osteoinductive and has been used to enhance 

bone regeneration and ARP.9,10  

Post-teeth extraction pain is common; however, 

the pain is a subjective response that is registered as a 

conscious experience unique to the patient.11  

After tooth extraction, the healing process begins 

with a blood clot formation to fill the socket and fulfill 

homeostasis and coagulation.12 From the first day, 

erythrocytes and mesenchymal cells take place in the 

apical zone, and granulation tissue gradually replaces 

the clot, followed by fibrous and osteogenic tissues.13 

After the first month of the extraction, the site is full 

of trabecular bone that matures gradually.14 During the 

healing process, dimensional alterations have been 

reported to cause a ridge width reduction of up to 50% 

during the first year following tooth loss in premolar 

and molar sites, where two-thirds of the total changes 

take place within the first 3 months post-extraction.15 

A systematic review showed a loss of 2.6–4.5 mm in 

width and 0.4–3.9 mm in height of healed sockets.10 

Many studies have compared bone resorption, pain 

management, and wound healing at the extraction site 

using different techniques of ridge preservation. A 

study conducted by Ma et al.16 evaluating the effect of 

interactions between neuropeptides and rhBMP-2 on 

human osteoblasts revealed that rhBMP-2 enhanced 

gap junction intercellular communication between 

osteoblasts in vivo and could be physiologic activators 

of bone formation through regulating the proliferation 

and activation of osteoblasts by promoting signal 

transmission among bone cells. To our knowledge, no 

other study has compared hemostatic sponges 

embedded with rhBMP-2 with regular hemostatic 

sponges in socket preservation techniques. Our 

primary objective is to determine the effect of rhBMP-

2 on the pain during the healing process, as well as to 

evaluate the soft tissue healing in both techniques. 

 

 

Materials and methods 

This study has been approved by the Neuroscience 

Research Committee at the Lebanese University 

Faculty of Medical Sciences. The surgeries were made 

by JN from February until June 2023 under the 

recommendations of the Declaration of Helsinki for 

human subjects. 

 

Trial design and participants 

This is a split-mouth clinical trial design with a 

minimum of two teeth to be extracted for each patient 

from both sides of the jaw to compare the outcome of 

the two techniques on ridge preservation. We included 

in this study male and female healthy patients, aged 18 

to 70 years old. Exclusion criteria were: a) heavy 

smokers (≥20 cigarettes per day); b) HIV-positive 

patients; c) patients taking bisphosphonate; d) 

pregnant and lactating women; e) patients with 

systemic disorders (diabetes mellitus, 

hyperthyroidism, etc.) interfering with the healing 
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process. Patients needing extraction of wisdom teeth 

were also excluded from the study.  

 

Study outcome 

The Numerical Rating Scale (NRS) was used to 

subjectively evaluate the postoperative pain of the 

patient on days 1, 3, and 7. It has good sensitivity and 

generates data that can be statistically analyzed for 

audit purposes. The NRS is an 11-point scale where 

the end points are the extremes of no pain and pain as 

bad as it could be, or worst pain. The numbers are 

often enclosed in boxes, and the scale is referred to as 

an 11-box scale depending on the number of levels of 

discrimination offered to the patient.17 The baseline 

pain perception was recorded in the clinic before the 

treatment, and the pain perception was noted before 

any analgesic medication was taken. 

For the soft tissue healing, we used the periodontal 

probe Kohler® (Germany) to measure the distance 

between the soft tissue margins. On the day of the 

extraction, after pulling out the tooth, the distance 

between soft tissue margins was measured bucco-

lingually and palatally on days 0, 3, 7, and 14 after 

surgery (Figure 1). 

 

 
 

Figure 1. Soft tissue healing measurement  

A) bucco-palatal distance measure at day 0 after tooth extraction;  

B) bucco-palatal distance measure at day 7 after surgery;  

C) bucco-palatal distance measure at day 14 after surgery 

 

 

Preoperative phase 

Each patient included in the study was informed 

about details concerning the surgery, and a written 

consent form containing information about the 

procedure, the product used, and the benefits and 

precautions of the surgery was carefully read and 

signed by the patient. All patients underwent intraoral 

photographs before, during, and after the surgical 

procedure. In addition, periapical X-rays were made at 

the sites of extractions. Moreover, the patient was not 

informed about the exact site imbedded with rhBMP-

2, and this was essential for precise results for the pain 

scale later on. 

 

Surgical phase 

Under infiltration anesthesia, using Septanest® 

(Septodont, France), which contains articaine 

hydrochloride with 1:100,000 adrenaline, a minimally 

flapless invasive extraction was made to preserve the 

surrounding soft and hard tissues. A syndesmotomy 

using a surgical blade (No. 15C) for intrasulcular 

incision was performed to preserve the papilla and the 

gingival margins. 

 

When the tooth of interest had one root, we used 

the periotome after the syndesmotomy, thus trying to 

mobilize the tooth. Then, we made slow movements 

of rotation and pulling using adequate forceps to cut 

the fibers in the periodontium and pull out the tooth 

from the socket with minimum damage to the 

surrounding soft and hard tissues (Figure 2). 

 

When the extracted tooth had multiple roots, a 

carbide burs on a high-speed turbine was used to 

section the tooth into two or three parts, thereby 

preserving as much as possible the surrounding bone 

and soft tissues, and the roots were finally pulled out 

of the socket without any damage (Figure 3).
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Figure 2. Atraumatic extraction of a single root 

A) pre-operative image of the lower right first premolar; 

B) atraumatic extraction of the lower right first premolar showing  

the continuity and integrity of the soft tissues around it; 

C) the lower right first premolar pulled out from the socket 

 

 
Figure 3. Atraumatic extraction of multiple roots with sectioning of the tooth 

A) pre-operative image of the upper right first molar; 

B) atraumatic extraction of the upper right first molar,  

showing the continuity and integrity of the soft and hard tissues; 

C) showing roots sectioned and pulled out from the sockets 
 

 

After pulling out the teeth, we used curettes of 

small and medium sizes to eliminate all the remaining 

fibers of the periodontal ligament and the granulation 

tissues. The remaining bony walls were checked using 

a probe. Finally, we irrigated the socket with a sodium 

chloride solution, and randomly and based on 

allocation concealment, one of the alveolar sockets 

was filled with the standard hemostatic sponge, while 

the other was filled with hemostatic sponge embedded 

with rhBMP-2, followed by a conventional X suture 

(Figure 4). 

 

 
Figure 4. Extraction and insertion of the hemostatic sponge embedded with rhBMP-2 on the first side and 

extraction and insertion of the standard hemostatic sponge on the second side followed by a conventional X 

suture 
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Postoperative phase 

The patients were instructed on proper brushing, 

flossing, and using the mouthwash. In fact, each 

patient was given Eludrilpro® (Pierre Fabre 

medicament production, France), which is a 

mouthwash containing 0.5 ml of chlorhexidine 

digluconate and 0.5 g/100 ml of chlorobutanol 

hemihydrate. They were advised to use it twice per 

day for 10 days. 

 

Statistical analysis 

Data entry and analysis were performed using the 

statistical software SPSS, version 22.0. Descriptive 

statistics were reported using means and standard 

deviations (SD) for continuous variables and 

frequency with percentages for categorical variables. 

The two-way repeated measures ANOVA test was 

used to compare the mean pain scores between the 

rhBMP-2 side and the control side, and the 

significance level was set at 0.05.  

The one-way repeated measures ANOVA test was 

used to compare the mean bucco-palatal distance of 

soft tissue margins between the rhBMP-2 side and the 

control side, and the significance level was set at 

0.0001. 

 

 

Results 

A total of 30 patients were assessed for 

participation. Of these patients, 10 didn’t meet our 

inclusion criteria, 5 refused to participate, and 4 didn’t 

come to the follow-up appointment. The remaining 11 

patients fulfilled all the inclusion criteria. The total 

sample included 6 men (54.5%) and 5 women 

(45.5%). The study patient’s age range varied between 

24 and 64 years, and the mean age was 49.4±11.14. 

The two-way repeated measures ANOVA 

statistical test was used, and the analysis revealed that 

there were no statistically significant differences in the 

mean pain scores at day 0 between the rhBMP-2 side 

and the control side (P-value = 0.641). Moreover, the 

mean pain scores for days 1 and 2 on the rhBMP-2 

side were found to be lower than the mean pain scores 

on the control side, although these differences were 

not statistically significant, with P-values of 0.349 and 

0.183, respectively (Figure 5).  

 
 

 
 

Figure 5. A graph showing the mean pain scores between the rhBMP-2 side and the control side 
 

 

Interestingly, a statistically significant difference 

in the mean pain score at day 3 between the two 

groups emerged (P-value = 0.028), indicating that the 

pain scores diverged significantly on that particular 

day, favoring the rhBMP-2 side. This difference was 

statistically significant, as P-value (0.028) was less 

than the defined alpha level of 0.05. For days 4, 5, 6, 

and 7, the analysis showed that there were no 

statistically significant differences between the 

rhBMP-2 side and the control side, as the calculated 

P-values were all greater than 0.05. These findings 

suggest that from day 4 onwards, there were no 

significant disparities in pain scores between the two 

sides (Table 1). 
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Table 1: Comparison of the pain score between the rhBMP-2 side and the control side. 
 

 rhBMP-2 side 

Mean (SD) 

Control side 

Mean (SD) 

Mean Difference 

(Both sides) 

P-value 

Pain score Day 0 2.4 (2.2) 2.9 (2.3) -0.5 0.641 

Pain score Day 1 1.9 (1.2) 2.4 (1.4) -0.5 0.349 

Pain score Day 2 1.1 (0.8) 1.8 (1.5) -0.7 0.183 

Pain score Day 3 0.4(0.5) 1.4(1.4) -1.1 0.028* 

Pain score Day 4 0.3(0.5) 0.8(1.2) -0.5 0.19 

Pain score Day 5 0.2(0.4) 0.8(1.4) -0.6 0.163 

Pain score Day 6 0.2 (0.6) 0.6(1.1) -0.4 0.250 

Pain score Day 7 0(0) 0.3(0.5) -0.3 0.067 

SD: standard deviation; a P-value less than 0.05 is considered significant 

 

 

Across the groups, in accordance with clinical 

evidence, it was observed that the mean pain score was 

at its peak on day 0 and progressively diminished in 

the subsequent days. Notably, this decline was more 

pronounced on the rhBMP-2 side compared to the 

control side. Importantly, statistically significant 

reductions in pain levels were detected on day 3 within 

the rhBMP-2 group, in contrast to the control group 

(P-value < 0.05). This signified that the application of 

rhBMP-2 led to a noteworthy and meaningful 

alleviation of pain on the third day after treatment, 

surpassing the impact observed in the control group. 

To assess the rate of wound closure, we employed 

measurements of the space between the bucco-palatal 

soft tissue margins (mm) on both the rhBMP-2-treated 

side and the control side. 

The one-way repeated measures ANOVA test 

yielded compelling results. It uncovered statistically 

significant mean differences across various time 

intervals: day 0 and day 3, day 0 and day 7, day 0 and 

day 14, day 3 and day 7, and day 7 and day 14 (P-value 

< 0.0001). These significant differences strongly 

suggest dynamic changes in wound closure rates over 

time. 

Furthermore, the observed differences were more 

pronounced on the rhBMP-2-treated side compared to 

the control side, as indicated in Table 2. This 

augmentation of differences indicates that the 

utilization of rhBMP-2 as ARP within a fresh socket 

site resulted in a heightened acceleration of the wound 

healing process. 

 

Collectively, these findings lead us to a conclusive 

inference: the incorporation of rhBMP-2 in ARP can 

substantially expedite the wound healing process, as 

evident by the increased rate of wound closure.

 

 

Table 2: Comparison of the mean of bucco-palatal distance (mm) of soft tissue margins between rhBMP-2 side 

and control side 
 

BP measurement (mm) rhBMP-2  side P-value Control side P-value 

Day 0 Mean (SD) 7.8(2.5)  7.8(2.3)  

Day 3 Mean (SD) 5.3(1.6)  5(1.7)  

Day 7 Mean (SD) 3.1(0.9)  2.8(1.2)  

Day 14 Mean (SD) 0.1(0.3)  0.05(0.2)  

Difference in BP between Day 0 and Day 3 2.9(0.2) ˂0.0001 2.5(0.3) ˂0.0001 

Difference in BP between Day 3 and Day 7 2.2(0.2) ˂0.0001 2.2(0.3) ˂0.0001 

Difference in BP between Day 7 and Day 14 2.7(0.3) ˂0.0001 3.0(0.3) ˂0.0001 

Difference in BP between Day 0 and Day 7 5.1(0.4) ˂0.0001 4.7(0.6) ˂0.0001 

Difference in BP between Day 0 and Day 14 7.8(0.5) ˂0.0001 7.7(0.8) ˂0.0001 

P-value ˂0.0001   ˂0.0001 

  BP: bucco-palatal distance in mm of the soft tissue margin at the extracted site; SD: standard deviation 
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Discussion 

The post-extraction healing process was the 

subject of much research in terms of pain and ARP. 

Postoperative pain is a stressful condition that the 

patient faces, and the oral surgeons try to reduce it by 

prescribing analgesics and non-steroidal anti-

inflammatory drugs. As for ARP, many clinical 

studies have evaluated the induction and repair of 

bony defects in a variety of indications.5,18,19 In this 

context, they compared bone resorption, pain 

management, and wound healing at the extraction 

sites using different techniques of ridge 

preservation.15,16 The present study investigates the 

effect of rhBMP-2 embedded in a hemostatic sponge 

as ARP on reducing postoperative pain as well as its 

efficacy on the soft tissue healing process. To our 

knowledge, no other study compared hemostatic 

sponges embedded with rhBMP-2 with hemostatic 

sponge alone as ridge preservation techniques. Howell 

et al. used an absorbable collagen sponge filled with 

rhBMP-2 and found that it was well tolerated locally 

and systemically with no complications in ARP.19  

For the postoperative pain, the rhBMP-2 was not 

significantly efficient during the 7 days except for the 

third one. The fact that there is no significant 

difference in pain rating scores between the rhBMP-2 

and control sides may be due to the low sample size 

used in this study, but we noticed that the mean pain 

scores of the rhBMP-2 sides were less than the mean 

pain scores of the control sides during the 7 

consecutive days. 

Concerning the soft tissue healing process, our 

study concluded that rhBMP-2 induced faster soft 

tissue healing, but definite conclusions must be 

delayed until future research with a larger sample 

validates our results. 

 

 

Conclusion 

Within the limits of our study, we can conclude 

that rhBMP-2 can decrease post-operative pain after 

tooth extraction and accelerate the soft tissue healing 

process.  
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ՄԱՐԴՈՒ ՈՍԿՐԱՅԻՆ ՄՈՐՖՈԳԵՆԵՏԻԿ ՊՐՈՏԵԻՆ-2-Ի ՎԵՐԱՀԱՄԱԿՑՎԱԾ ԱԶԴԵՑՈՒԹՅՈՒՆԸ ՈՐՊԵՍ 

ԱԼՎԵՈԼԱՅԻՆ ԳԱԳԱԹԻ ՊԱՀՊԱՆԱՆ, ՑԱՎԻ ՆՎԱԶԵՑՄԱՆ և ՓԱՓՈՒԿ ՀՅՈՒՍՎԱԾՔՆԵՐԻ ԲՈՒԺՄԱՆ 

ԳՈՐԾԸՆԹԱՑԻ ՎՐԱ. ՊԻԼՈՏԱՅԻՆ ՓՈՐՁԱՐԱՐԱԿԱՆ ՀԵՏԱԶՈՏՈՒԹՅՈՒՆ 

 

Ժան Նասսար,1 Ժորժ Աուն,2 Լինդա Աբու-Աբբաս,3 Միռնա Սաբրա3 

 
1 Պարոդոնտոլոգիայի բաժին, Ստոմատոլոգիական բժշկության ֆակուլտետ, Բեյրութի Լիբանանի 

համալսարան, Բեյրութ Լիբանան 
2 Ստոմատոլոգիայի և դիմածնոտային ճառագայթաբանության ամբիոն, Ստոմատոլոգիական 

բժշկության ֆակուլտետ, Լիբանանի համալսարան, Բեյրութ, Լիբանան: 
3 Նյարդաբանության հետազոտությունների կենտրոն, Լիբանանի համալսարանի բժշկական 

գիտությունների ֆակուլտետ, Բեյրութ, Լիբանան 

 

Ամփոփում 

Ներածություն. Ատամի հեռացումից հետո ատամնաբնային ելունում գնում է ոսկրային ֆիզիոլոգիական 

ռեզորբցիայի պրոցես:  

Հետազոտվել և մշակվել են ատամնաբնային ելունի պահպանման (ARP) մի քանի տեխնիկա՝ այս 

գործընթացը նվազեցնելու և իմպլանտների համապատասխան տեղադրման համար բարենպաստ 

ատամնաբնային ելունի ծավալի և մորֆոլոգիայի պահպանման համար:  

Ոսկրային մորֆոգենետիկ սպիտակուցները (BMPs) սպիտակուցներ են, որոնք ստացվում են փոխակերպող 

աճի գործոնի  ընտանիքի ենթաբազմությունից, որոնք արագացնում են ոսկրացումը՝ վերահսկելով ոսկրերի 

ինդուկցիայի կասկադի հիմնական գործոնները՝ հանգեցնելով օստեոբլաստների տարածմանը 

մեզենխիմային ցողունային բջիջներից և ոսկրային մատրիցայի կենսասինթեզից: Այս BMP-ներից մեկը 

մարդու ոսկրերի ռեկոմբինանտ մորֆոգենետիկ սպիտակուց-2-ն է (rhBMP-2), որը հաստատված է ARP-ում 

օգտագործման համար: 

Նպատակը. Այս հետազոտության նպատակն է գնահատել rhBMP-2-ի ազդեցությունը ատամի հեռացումից 

հետո բուժման գործընթացի և ցավի մակարդակի վրա: 

Մեթոդներ. Այս պիլոտային հետազոտության ընթացքում 11 հիվանդի առնվազն երկու ատամ են հանել և 

պատահականորեն լցրել մեկ ալվեոլային խոռոչը հեմոստատիկ սպունգով, իսկ մյուսը՝ rhBMP-2 

պարունակող հեմոստատիկ սպունգով: Երկու անցքերն էլ կարվել են X-տեխնիկայի միջոցով: Վերքերի 

բուժման չափումներ կատարվեցին 3-րդ, 7-րդ և 14-րդ օրերին, և յուրաքանչյուր մասնակցի խնդրվեց 

փաստաթղթավորել իրենց ցավի փորձը՝ օգտագործելով թվային գնահատման սանդղակը (NRS): 

Արդյունքները. Համապատասխան կլինիկական տվյալներին, նկատվեց, որ ցավի միջին միավորը հասել է 

գագաթնակետին 0-րդ օրը և աստիճանաբար նվազել հաջորդ օրերին: Հատկանշական է, որ այս կրճատումն 

ավելի ցայտուն էր rhBMP-2 խմբում՝ համեմատած հսկիչ խմբի հետ: Կարևոր է նշել, որ 3-րդ օրը rhBMP-2 

խումբը, ի տարբերություն հսկիչ խմբի, ցույց է տվել ցավի մակարդակի վիճակագրորեն զգալի նվազում (P 

արժեքը < 0,05): Սա ցույց տվեց, որ rhBMP-2-ի օգտագործումը հանգեցրել է նկատելի և նշանակալի 

ցավազրկման բուժումից հետո երրորդ օրը, ինչը գերազանցում է վերահսկիչ խմբում նկատված 

ազդեցությունը: Ինչ վերաբերում է վերքերի բուժման փոփոխություններին, վիճակագրորեն նշանակալի 

միջին տարբերություններ են հայտնաբերվել տարբեր ժամանակային ընդմիջումներով՝ օր 0 և 3 օր, օր 0 և օր 

7, օր 0 և օր 14, օր 3 և օր 7, օր 7 և օր 14 (P- արժեքը < 0,0001): Այս էական տարբերությունները վճռականորեն 

ենթադրում են ժամանակի ընթացքում վերքերի փակման արագության դինամիկ փոփոխություններ: 

Ավելին, նկատված տարբերություններն ավելի ցայտուն էին rhBMP-2-ով բուժված խմբում, համեմատած 

վերահսկիչ խմբի հետ: Տարբերությունների այս աճը ցույց է տալիս, որ RhBMP-2-ի օգտագործումը ARP-ի 

համար թարմ վարդակի տեղում հանգեցրել է վերքերի բուժման գործընթացի արագացման: 

Եզրակացություն. Մեր արդյունքները ցույց են տալիս, որ rhBMP-2-ը կարող է նվազեցնել 

հետվիրահատական ցավը ատամի հեռացումից հետո և արագացնել փափուկ հյուսվածքների ապաքինման 

գործընթացը: 
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Абстракт 

Введение: После удаления зуба альвеолярный отросток подвергается физиологической резорбции кости. 

Несколько методов сохранения альвеолярного отростка (ARP) были исследованы и разработаны с целью 

уменьшить этот процесс и сохранить благоприятный объем и морфологию альвеолярного отростка для 

соответствующей установки имплантата. 

Костные морфогенетические белки (BMP) представляют собой белки, полученные из подгруппы семейства 

трансформирующих факторов роста, которые ускоряют оссификацию путем контроля основных факторов 

каскада индукции кости, что приводит к пролиферации остеобластов из мезенхимальных стволовых клеток 

и биосинтезу костного матрикса. Одним из этих BMP является рекомбинантный костный 

морфогенетический белок-2 человека (rhBMP-2), который разрешен к использованию для ARP. 

Цель: Целью данного исследования является оценка влияния rhBMP-2 на процесс заживления и уровень 

боли после удаления зуба. 

Методы: В этом пилотном исследовании с разделенным ртом 11 пациентам были удалены как минимум два 

зуба, и случайным образом одна из альвеолярных лунок была заполнена гемостатической губкой, а другая - 

гемостатической губкой, содержащей rhBMP-2. Обе лунки были ушиты по Х-технике. Измерения 

заживления ран проводились на 3, 7 и 14 дни, и каждому участнику было предложено документировать свои 

ощущения боли, используя числовую рейтинговую шкалу (NRS). 

Результаты: В соответствии с клиническими данными было замечено, что средний показатель боли достиг 

своего пика в день 0 и постепенно уменьшался в последующие дни. Примечательно, что это снижение было 

более выраженным в группе rhBMP-2 по сравнению с контрольной группой. Важно отметить, что на 3-й день 

в группе rhBMP-2 в отличие от контрольной группы было выявлено статистически значимое снижение 

уровня боли (значение P < 0,05). Это указывало на то, что применение rhBMP-2 привело к заметному и 

значимому облегчению боли на третий день после лечения, превосходя эффект, наблюдавшийся в 

контрольной группе. Что касается изменений в заживлении ран, были выявлены статистически значимые 

средние различия в различных временных интервалах: день 0 и день 3, день 0 и день 7, день 0 и день 14, день 

3 и день 7, день 7 и день 14 (P- значение < 0,0001). Эти существенные различия убедительно свидетельствуют 

о динамических изменениях скорости закрытия ран с течением времени. Более того, наблюдаемые различия 

были более выраженными в группе, получавшей rhBMP-2, по сравнению с контрольной группой. Это 

увеличение различий указывает на то, что использование rhBMP-2 для ARP в свежем участке лунки 

приводило к повышенному ускорению процесса заживления ран. 

Заключение: Наши результаты показывают, что rhBMP-2 может уменьшить послеоперационную боль после 

удаления зуба и ускорить процесс заживления мягких тканей. 
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A LIFE DEDICATED TO STOMATOLOGY 

 

 
 

A life dedicated to dentistry 

 

 

Doctor of Medical Sciences, Professor Karen 

Lalayan celebrates her 80th anniversary with great 

merit as a scientist, as an experienced physician and as 

a dedicated lecturer. 

 

Born 09.12.1943, graduated from Baku State 

Medical University in 1965. 

 

The most unique, memorable page of Karen 

Lalayan’s biography was written at the “Van” dental 

center in Yerevan/Armenia, where he has been 

working as the head of the department of surgical 

dentistry since 1974. 

Karen Lalayan headed the Department of Family 

and Surgical Dentistry at the National Institute of 

Health for many years, from 2014 to 2018 headed the 

Department of Family and Surgical Dentistry of 

Yerevan State Medical University M. Heratsi, from 

2018 to the present, Professor of the Department of 

Surgical Stomatology and Maxillofacial Surgery of 

Yerevan State University. M. Heratsi 

Thanks to the talented leadership, the department 

has reached a high level of scientific and technical 

development. As the head of the department, 

Professor Karen Lalayan was a mentor to many young 

doctors and scientists who achieved impressive 

successes in Armenia and around the world, and now 

the professor also continues his scientific and teaching 

activities. 

 

Professor Karen Lalayan is the author of more than 

65 scientific works, including 2 monographs. 

 

Karen Lalayan created and headed the Armenian 

Association of Dentists of the 21st Century. 

The area of his scientific activity includes the 

introduction of the hemostatic drug Kaprofer, which 

has antiseptic, antimycotic and antioxidant properties, 

used in surgical practice (both in dentistry, 

maxillofacial surgery, and in military field and general 

surgery). 
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Professor Karen Lalayan at the presentations of the book monograph Kaprofer 

 

 

research on the development of a new design of 

intraosseous dental implants. 

For many years of fruitful work and scientific 

achievements, Professor Karen Lalayan has been 

awarded numerous awards and titles and currently 

continues to be active for the benefit of higher medical 

education in Armenia. 

His professional achievements are recognized 

nationally and internationally. 

 

Awards 

▪ Badge "Excellence in Healthcare" 

▪ Medal of Honor. P. Ehrlich 

▪ Medal of Honor. R. Virchov 

He lives to share his experiences, connect with 

fellow clinicians and students, and care for patients. 

 

Karen Lalayan enjoys life. He excels in music, 

especially jazz. He is an inspiring father, a playful 

grandfather and a devoted and caring husband to his 

wife. He is principled, goal-oriented, open and honest. 

 

On behalf of the members of the editorial board of 

“Bulletin of Dentistry and Maxillofacial Surgery” 

/JBSMFS/ we have the honor to congratulate 

Professor Karen Lalayan with deep respect, express 

pride and gratitude to him, and wish him new 

achievements and success both in his professional and 

work activities. 

 

 

Editor-in-Chief Professor Gagik Hakobyan 

Head of the Department of Surgical Dentistry and Maxillofacial Surgery,  

Yerevan State Medical University after M. Heratsi 

 

 

 

 

ԿՅԱՆՔ՝ ՆՎԻՐՎԱԾ ՍՏՈՄԱՏՈԼՈԳԻԱՅԻՆ 

 

Բժշկական գիտությունների դոկտոր, 

պրոֆեսոր Կարեն Լալայանը մեծ վաստակով 

նշում է իր ծննդյան 80-ամյակը՝ որպես 

գիտնական, որպես փորձառու բժիշկ և որպես 

նվիրյալ դասախոս։ 

 

Ծնվել է 1943 թվականի դեկտեմբերի 9-ին, 1965 

թվականին ավարտել է Բաքվի պետական 

բժշկական համալսարանը։ 
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Կարեն Լալայանի կենսագրության 

ամենայուրահատուկ, հիշարժան էջը գրվել է 

Երևանի Վան ստոմատոլոգիական կենտրոնում, 

որտեղ նա 1974 թվականից աշխատում է որպես 

վիրաբուժական ստոմատոլոգիայի բաժանմունքի 

ղեկավար։ 

 

Կարեն Լալայանը երկար տարիներ ղեկավարել 

է Առողջապահության ազգային ինստիտուտի 

ընտանեկան և վիրաբուժական ստոմատոլոգիայի 

ամբիոնը, այնուհետև ղեկավարել է Մ. Հերացու 

անվ Երևանի պետական համալսարանի 

ընտանեկան և վիրաբուժական ստոմատոլոգիայի 

ամբիոնը։ 2018թ.-ից առ այսօր Մ. Հերացու անվ 

Երևանի պետական համալսարանի 

ստոմատոլոգիական և դիմածնոտային 

վիրաբուժության ամբիոնի պրոֆեսոր։  

Հմուտ  ղեկավարության շնորհիվ ամբիոնները  

հասել են գիտատեխնիկական զարգացման բարձր 

մակարդակի։ Որպես ամբիոնի վարիչ՝ պրոֆեսոր 

Կարեն Լալայանը կրթել է բազմաթիվ երիտասարդ 

բժիշկների և գիտնականների, ովքեր տպավորիչ 

հաջողությունների են հասել Հայաստանում և 

ամբողջ աշխարհում, այժմ պրոֆեսորը 

շարունակում է իր գիտական և դասախոսական 

գործունեությունը։ 

 

Պրոֆեսոր Կարեն Լալայանը հեղինակ է ավելի 

քան 65 գիտական աշխատությունների, այդ 

թվում՝ 2 մենագրության։ 

 

Կարեն Լալայանը ստեղծել և ղեկավարել է 21-

րդ դարի ստոմատոլոգների հայկական 

ասոցիացիան։ 

Գիտական գործունեության ոլորտը ներառում 

է հեմոստատիկ Kaprofer դեղամիջոցի ներդրումը, 

որն ունի հակասեպտիկ, հակամիկոտիկ և 

հակաօքսիդիչ հատկություններ, որն 

օգտագործվում է վիրաբուժական պրակտիկայում 

(ինչպես ստոմատոլոգիայում, դիմածնոտային 

վիրաբուժության, այնպես էլ ռազմաբժշկության և 

ընդհանուր վիրաբուժության մեջ): 

Հայաստանում առաջին անգամ նա կատարել է 

ներոսկրային ատամնային իմպլանտների նոր 

համակրգի մշակման հետազոտություն։ 

Երկար տարիների բեղմնավոր աշխատանքի և 

գիտական նվաճումների համար պրոֆեսոր 

Կարեն Լալայանը արժանացել է բազմաթիվ 

մրցանակների ու կոչումների և ներկայումս 

շարունակում է իր ակտիվ գործունեությունը՝ ի 

նպաստ Հայաստանում բարձրագույն բժշկական 

կրթության։ 

 

Նրա մասնագիտական ձեռքբերումները 

ճանաչված են ինչպես ազգային, այնպես էլ 

միջազգային մակարդակով: 

 

Մրցանակներ 

▪ Կրծքանշան «Գերազանցություն 

առողջապահության ոլորտում»: 

▪ Պատվո շքանշան Պ. Էրլիխ 

▪ Պատվո շքանշան Ռ. Վիրխով 

 

Նա ապրում է կիսելու իր փորձառությունները, 

կապվելու գործընկեր բժիշկների և ուսանողների 

հետ և հոգ տանելու հիվանդների մասին: 

 

Կարեն Լալայանը վայելում է կյանքը, նա 

գերազանց է երաժշտության, հատկապես ջազի 

մեջ: Նա ոգեշնչող հայր է, ժիր պապիկ և իր կնոջ 

համար նվիրված ու հոգատար ամուսին: Նա 

սկզբունքային է, նպատակասլաց, բաց ու ազնիվ։ 

 

«Bulletin of Dentistry and Maxillofacial Surgery» 

/JBSMFS/ ամսագրի խմբագրական խորհրդի 

անդամների անունից պատիվ ունենք խորին 

հարգանքով շնորհավորել պրոֆեսոր Կարեն 

Լալայանին, հայտնել հպարտություն և 

երախտագիտություն նրան, մաղթել նորանոր 

ձեռքբերումներ և ձեռքբերումներ։ 

հաջողություններ ինչպես մասնագիտական, 

այնպես էլ աշխատանքային գործունեության մեջ։ 

 

 

 

Գլխավոր խմբագիր, պրոֆեսոր Գագիկ Հակոբյան 

Երևանի պետական համալսարանի վիրաբուժական ստոմատոլոգիայի  

և դիմածնոտային վիրաբուժության ամբիոնի վարիչ։  

Երևանի Մ. Հերացու անվան պետական բժշկական համալսարան 
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ЖИЗНЬ, ПОСВЯЩЕННАЯ СТОМАТОЛОГИИ 

 

Доктор медицинских наук, профессор Карен 

Лалаян с огромными заслугами отмечает свое 80-

летие как ученый, как опытный врач и как 

самоотверженный лектор. 

 

Родился 09.12.1943 года, в 1965 году окончил 

Бакинский государственный медицинский 

университет. 

 

Самая уникальная, запоминающаяся страница 

биографии Карена Лалаяна написана в 

стоматологическом центре «Ван» в 

Ереване/Армения, где он работает заведующим 

отделением хирургической стоматологии с 1974 

года. 

Карен Лалаян долгие годы, возглавлял кафедру 

семейной и хирургической стоматологии 

Национального института здравоохранения, 

позже возглавлял кафедру семейной и 

хирургической стоматологии ЕГМУ им. Гераци, с 

2018 г. по настоящее время профессор кафедры 

хирургии стоматологии и челюстно-лицевой 

хирургии ЕГМУ им. Гераци.Благодаря 

талантливому руководству кафедра достигла 

высокого уровня научно-технического развития. 

Будучи заведующим кафедрой, профессор Карен 

Лалаян был наставником многих молодых врачей 

и ученых, добившихся впечатляющих успехов в 

Армении и во всем мире, и сейчас профессор 

также продолжает свою научную и 

преподавательскую деятельность. 

Профессор Карен Лалаян является автором 

более 65 научных работ, в том числе 2 

монографий. 

Карен Лалаян создал и возглавил Армянскую 

ассоциацию стоматологов XXI века. 

В область научной деятельности входит 

внедрение кровоостанавливающего препарата 

Капрофер, обладающего антисептическими, 

антимикотическими и антиоксидантными 

свойствами, применяемого в хирургической 

практике (как в стоматологии, челюстно-лицевой 

хирургии, так и в военно-полевой и общей 

хирургии). 

 

Впервые в Армении он провел исследования по 

разработке новой конструкции внутрикостных 

дентальных имплантатов. 

За многолетнюю плодотворную работу и 

научные достижения профессор Карен Лалаян 

удостоен многочисленных наград и званий и в 

настоящее время продолжает вести активную 

деятельность на благо высшего медицинского 

образования в Армении. 

 

Его профессиональные достижения признаны 

на национальном и международном уровне. 

 

Награды 

▪ Знак «Отличник здравоохранения». 

▪ Медаль за отвагу. П. Эрлих 

▪ Медаль за отвагу. Р. Вирхова 

 

Он живет, чтобы делиться своим опытом, 

общаться с коллегами-клиницистами и 

студентами и заботиться о пациентах. 

Карен Лалаян наслаждается жизнью. Он 

преуспевает в музыке, особенно в джазе. Он 

вдохновляющий отец, игривый дедушка и 

преданный и заботливый муж для своей жены. Он 

принципиален, целеустремлен, открыт и честен. 

От имени членов редколлегии журнала 

«Вестник стоматологии и челюстно-лицевой 

хирургии» /JBSMFS/ мы имеем честь с глубоким 

уважением поздравить профессора Карена 

Лалаяна, выразить ему гордость и благодарность, 

пожелать ему новых достижений и успехов в его 

профессиональной и трудовой деятельностьи. 
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