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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 | 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.

Keywords: adhesive system, trace element composition, hybrid zone.

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:
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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.??

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 pm 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.! 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.

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.

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.

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 | 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.

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
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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 —
dentinx.

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: 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)
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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 um. On the Ox axis:
dis-tance and total length of the scan line in 1 pm.

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: 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)
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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.

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.

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.®

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 aV 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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twhiuntiudwd g (djunihyuw), hhtigbpnpn utipinh wnthghy hwdwluwnpg Singlebond - 2 (3M ESPE), pniin
Prime-Bond Universal (Dentsply Sirona), jnLuwfupwdpwugnn Yndynghwughtt ynip Migrofil (Rtjunniup
{wipwwtinnipynit): | puuph dbwynpuwd W gwd  funnnsbtipng  Ginipbph - dhypnjunniggudph
niunidiwuppnipynilip” pun Black-h, hpwlwbwgyty £ Tescan-h (Qbhuhw) hwumwnywd  ujubuynpnn
btunpniughtt dwipunhuowyh dhengny (Qufupw):
«Lgmiyn p-unud» htnmbipuljunhy gnunnt ntunidbwuhpniyniip hpujubtwgyty £ nhitngtityud uytijopuyghi
whuwihgny, npp punugwd £ tnt 2 pnijhg” oqumugnpdting hhgtipnpn utiptinh wntihghy hwdwlupg W
Jnptinnpn ubipinh wintihghy hwdwung:
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hyntuguodpiitiph onnimnuuunpuunniithg htimn puniph 2tipmh wnjuynipjunip.
3. Si mupph dhgpughwi gnyg L wmwjhu winthghy b iguiynipeh, htsytiu twl iguiyniph L winwdh nhinhth
phihwlwl hnfuwqntignieyniip wnbkhqhy 2tpnh dheny:
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KOMIIAPATUBHBIA AHAJIN3 BJIUSAHUA AITE3UBBIX CACTEM HA MUKPOJSJEMEHTHBIN
COCTAB JJEHTUHA KOPOHKOBOI YACTHU 3YBA

I'amunaa Yuctsakosa

Jouent benopycckoro rocyZapCTBEHHOTO MEAHMIIMHCKOTO YHUBEpCHUTETa, Kadempa CTOMATONIOTHIECKON
MPOIEIEBTHKY U MaTepuanoseneHus, MuHck, bemapych

AOCTpaKT
Hean: HccrnemoBanue MHUKPORJIEMEHTHOTO COCTaBa MHTEPAKTUBHOW 30HBI «IIoMOa-3yo», Mopdororuueckoi
XapaKTEPUCTHKH €€ TPAaHUIIBI, OIICHKA BIUSHUS aare3uBHBIX cucteM V 1 VI (caMompoTpaBInBaroniero) moKoICHI
Ha HOHHO-OOMEHHBIN COCTaB IEHTHHA KOPOHKOBOM YacTH 3y0a 1 KauyeCTBEHHAs OLIEHKAa MUKPO3JIEMEHTHOI'O COCTaBa
THOPUIHOM 30HBI IEHTHHA.
Martepuajibl U MeTOAbI: DKCTpParupoBaHHBIC 3yObl C COXpaHEHHOW KOPOHKOBOW dYacThio (N=15), remp mst
TpaBnenus oSManu (BrnagmuBa), anresumBHas cucrema V o mokonenus Singlebond - 2 (3M ESPE),
caMoIpoTpaBiuBatomas aaresuBHas cucrema Prime-Bond Universal (Dentsply Sirona), cBetooTBepikaaemblii
KOMIO3UIMOHHBINH Matepuan Murpodun (Pecniyommka benapycs). HccieqoBanne MEKpOCTPYKTYPBI 00pas3IioB cO
c(hOpMHUPOBAaHHBIMU M 3aIUNIOMOMPOBAaHHBIMH TONOCTAMHM | Kiacca mo Bidky mpoBoaMiu Ha aTTeCTOBAHHOM
CKaHHPYIOLIEM JJIEKTPOHHOM MHKPOCKOIE BBICOKOro paspemenus «Mira» d¢upmbr  «Tescan»  (Yexwusi)
HccnenoBanre MUKPO3JIEMEHTHOTO COCTaBa TPAHHUIIBI «IIJIOMOa-3y0» MPOBOIUIIN METOJIOM PEHTT€HOCIIEKTPAITLHOTO
aHaJIn3a, KOTOPOE COCTOSIO M3 2 OJIOKOB: C IPUMEHCHHEM aAre3uBHOM cuctembl V mokoseHus u VI mokonenus
aJre3UBHOI CUCTEMBI.
BoiBoabi: 1. KommapaTHBHBIN aHamM3 pe3yJbTaTOB HCIOJIL30BAHUS aAre3UBHON CHUCTEMbl V TIOKOJEHUS U
CaMONPOTPABIMBAIOLIECH air€3UBHOM CHCTEMBI ITOKa3aJl, YTO MIPU HCIIOJIb30BAHUHM TEXHUKH TOTAIBHOI'O TPABICHHUS
MPOUCXOAMUT MUTPAI¥sl MUKPO3JeMeHTOB Ca u P U3 CTpyKTYyphI JICHTHHA 3y0a B THOPUIHYIO 30HY.
[Ipu wucnonp3oBanuu aare3uBHOil cuctembl VI Murpamum >71eMEHTOB HE YCTaHOBIEHO, H3-3a OTCYTCTBHUS
JeMUHEPAIN3alIH CTPYKTYPhI AEHTHHA U MOJU(PHUKALUN CMAa3aHHOTO CJIOSI.
2. Tlpyn xa4yecTBEHHOH OILIEHKE IUIAHAPHBIX CHEKTPOTpaMM YCTAaHOBJIGHO TIOBBIIICHHE JJIEMEHTa Yriepoja B
MOIUGHUIMPOBAHHOM  aAre3UBHOM CJIO€. YTO OOYCJIOBIEHO MPUCYTCTBHEM CMa3aHHOTO CJOS  IOCie
OJIOHTOIPENApUPOBAHNUS TBEPABIX TKaHEH 3y00B, 1ECTPYKTUPOBAHHBIX KAPHO3ZHBIM IIPOLIECCOM
3. Murpanus sneMenTa Si CBHAETENLCTBYET O XMMHUYECKOM B3aUMOIEHCTBMM aare3nBa M IUTOMOMPOBOYHOTO
MaTepHaia, a TakXke INIOMOMPOBOYHOIO MaTepHaia 1 ICHTHHA 3y0a yepes CJI0i aare3una.
4. Vcnonp3oBaHHWe aJare3WMBHOW cUCTeMBbl V TIOKOJICHMs OOecrednBaeT 0ojee BBICOKOE KAauecTBO KpPaeBOI'O
OpWiIeraHus IUIOMOMPOBOYHOTO  MaTepHana K IIOBEPXHOCTH JCHTHHA, YeM MPH  HCIHOJIb30BAaHUH
CaMONPOTPABIMBAIOLIECH aAT€3UBHOIN CUCTEMBI.
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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.

Keywords: Cone beam computed tomography, Mandibular first molar, Middle mesial canal, Middle distal canal,
Root canal anatomy.
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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.! However, the intricacy of root canal
architecture creates clinical hurdles and problems that
frequently jeopardize the fundamental purpose of
endodontic therapy.? 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.® Various anatomic variations
are present in mandibular first molars such as
additional roots, extra canals, isthmuses, lateral canals
and apical ramifications.

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 Williams* and by Barker et
al.> Middle distal canal was first reported by Martinez
Berna and Badanelli.> Pomeranz et al. classified
MMC:s 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.3°

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.

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.

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).

Tablel: 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

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.t!
Another study by Igbal 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. 4

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.*? 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,*! Inaty et al. in their research work,
reported the configuration of middle mesial canal to
be confluent to mesiobuccal canal.'*

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.

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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Hemm

AbOcTpakT
Henab: Lenpio uccnemoBanus OBUIO OLIEHUTH PACIIPOCTPAHEHHOCTh M MOP(OIOTHIO CpeTHET0 ME3NATHHOTO KaHaa
W CpElHEro IUCTaJbHOTO KaHala B TIEPBBIX MOJISIpaXx HWKHEH uemocTd B cyOnomyisimuu CeBepHoit Mumuu c
MTOMOIIIBI0 KOHYCHO-JTy9€BOI KOMITBIOTEPHON TOMOTpaduH.
MeTtononorusi: 60 ckaHUpOBaHBI KOHYCHO-Ty4eBOi KoMmbroTepHON ToMorpadun (KJIKT) 6butn peTpoCeKTHBHO
MPOaHaIM3UPOBaHbI, U3 KOTOPBIX 40 MepBHIX MOSPOB HUKHEH YeTIOCTH OBLIM BKIIOYEHBI B 3TO HCCIIECIOBaHUE B
COOTBETCTBHH C KPHUTEpHUAMH BKIOYeHHs W HckimroueHus. Ha coOpamnrpix KJIKT-ckanax oneHwBanmm Hamudue
CPEAHEro Me3MajbHOTO M CPEIHEr0 IUCTAIbHOTO KaHAJIOB MEPBBIX MOJSIPOB HWKHEH denroctu. KoHdurypammio
KOPHEBBIX KaHAJIOB CPCAHUX ME3UAJIbHBIX U CPCAHUX AUCTAJIBHBIX KaHAJIOB IIEPBLIX MOJIAPOB HIDKHEH 4eJIIOCTH
3aTeM HaOII0Jali Ha aKCHANBHBIX U KOpOoHATBHBIX cpe3ax KJIKT-ckanupoBaHwmii.
PesyabtaTbl: U3 40 wuccienoBaHHBIX MEPBHIX MOJNSPOB HUKHEH YETIOCTH PACIpPOCTPAHEHHOCTh CPETHETO
Me3HMaJhbHOTO KaHaja B IMEPBOM MOJIAPE HIDKHEH YelrocTH cocTtaBmia 5%, a pacnpoCTpaHEHHOCTh CPETHErO
JUCTAJILHOTO KaHaja B IEPBOM MoJjsipe HwkHed democtd - 10%. CrnuBHas koH(urypaius Obuta HauOoee
pacmpocTpaHeHHBIM THIIOM KOH(UTYpaluy KOPHEBBIX KaHANOB KaK CpPEIHEro ME3WallbHOI'O, TaK W CPEIIHETro
JTUCTaTBHOTO KaHaa.
3akawuenune: OnpeneicHue CPeIHEr0 ME3UAIBLHOTO M CPEIHETO JUCTAIBHOTO KaHAJIOB SIBJISETCS 00sI3aTeIbHBIM
YCIIOBHEM I JOCTWYKEHHS XOPOIIETO IHIOMOHTHYECKOTO TPOTHO3a IS MEPBBIX MOJSPOB HIDKHEW YEIOCTH.
KJIKT-ananu3 ocraercss HEWHBA3WBHBIM M KIMHUYECKH J(PQPEKTUBHBIM HMHCTPYMEHTOM JJIsl OIpeIeNICHHS
MOp(i)OHOFI/II/I KOPHEBBIX KaHAJIOB. 3HaHHe 4acTOThHI U3MEHEHNH B aHATOMUH KOPHEBBIX KaHAJIOB UMECT pCIIaromiec
3HAYEHHE JUIS MIPEIyTPEKISHIS Bpadeid 0 BOSMOXXHOCTH CTOJIKHYTHCS C HUMH B KIIMHHYECKOM MPaKTHKE.
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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.

Keywords: viral Hepatitis C, oral cavity, periodontium, pathological examination.
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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.12

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.*®

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.’

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.’

A significant place in foreign literature is given to
the study of the manifestation of chronic diffuse liver
diseases in the oral cavity.® 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,1%!! lead to organic and functional
disorders in the oral mucosa.'?*3

In chronic diffuse liver diseases, changes are also
observed in the periodontium, 1141516

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;*"8 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.1°

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.?%?1.22
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.?

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.

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), -
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-um-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.

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.

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

10.4%

ml
m?2

(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).

4% )9
16% =l
m2
3
78% 4

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: Pl according to Russel, SBI according to
Mihlemann 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* 451 +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

Hygiene level
Group Good Satisfied Unsatisfactory Bad
(0.1-0.6) (0.7 -1.6) (1.7-25) (=2.6)
abs. % abs. % abs. % abs. %
Control group (n= 100) 25 25 48 48 15 15 12 12
Patients with HCV (h= 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).

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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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.?*  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.?> 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.®® 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. 2" 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.*3%8

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).*® 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.?® 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. |1 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.'"*® 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.3*

Hepatitis C virus is a sialotropic virus. HCV-
infected patients may often have signs of Sjogren's
syndrome such as sialadenitis with mild or even absent
clinical symptoms. The role of HCV in the
pathogenesis of Sjogren'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 Sjogren's
syndrome were detected.® We did not set such a task
for ourselves.

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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HCV-ny pnidwnnibtph dnwn, puwt wpwig HCV hudpnid: btpnghwbobkp (13,5%° 1%-h nhdwg), ptpubh
wlynibbbtpnid Guptp (42,7%" 0%-h nhiwg), ptpwbh npawpunuiteh dwltptuh thnthnpunigyniabtp (89,6%
3,0%-h nhdwg), wpnitwgbnnidtbtp® (78,1%" 0%-h nhiwg), b wyjb:

Gqpujugnipynia. Quwyhuny, HCV-ny pnidwnnibbtph Jhohujub hbnwugnunnipjub  phpwugpnid
gtipupomy  Ep wuponninmh  whinmwhwpiw@  dhohtt  dwipnipmibp: Pwuqiwphy dnpdninghwljub
wnwhdbwhwunmnipnibitpp quptjh t pwdwbt] wyb tpwbbtph, npnbp hwbnhuwbnd G pnppnpdwb
owinnipjuwd L wjwmhynipjub gniguithybitp:

KJIMHUKO-MOP®OJIOT' MYECKUE MMOPAXKEHUSA CJANZUCTOM OBOJIOYKHA MMOJIOCTHU PTA U
IHAPOJOHTA ITPU BUPYCHOM I'EIIATHUTE C

Bare Asarsan,! Jlazap Ecasn,? Opuii A36exsn’

HdoneHt kadeapbl TeparmeBTHUECKOW CTOMATOJOrMH, EpeBaHCKHMII TOCYyNapCTBEHHBIM METUIIMHCKUH
yHHuBepcuTeT, uM. M. 'epartu, EpeBan, Apmenus

[Ipodeccop, 3aBemyromuii kadenpoil TepareBTHYECKOW CTOMATOJOTHH, EpeBaHCKWil TOCyIapCTBEHHBIN
MeIUIMHCKHUIA yHUBepcuTeT uM. M. 'epanu, EpeBan, Apmenusi.

CTyIoeHT CcTOMAaTOJOTHYecKOro QaxyibpreTa EpeBaHCKOro rocyapCTBEHHOTO MEIUIIMHCKOIO YHHBEPCHTETA
umenu M. I'epanu, EpeBan, Apmenus

Pesrome
Beenenmne: HTepec kK M3y4EeHUIO COYETAHHOM MATOJIOTHH B MOCTIEHEE BpeMs OOBSICHSETCS HAKOINIEHHEM HOBBIX
(aKTOB, MOSIBIIEHNEM HOBBIX CBEICHUH O MEKOPTraHHOM, MEXTKAaHHOM U MEXKJIETOUHOM YPOBHSIX B3aUMOACHCTBHUS
B CHCTEME LIEJIOCTHOrO opraHu3ma. VccienoBaHus MOJIOCTH PTa HpU XPOHHYECKHX TU(QY3HBIX 3a00J€BaHUAX
MEYeHN TPEACTABISAIOT OONBIION WHTEpeC /sl KIMHUIMCTOB, TOCKOJIBKY pa3BUBAIONIMECS B TICUCHH
MATOJIOTUYECKUE MPOLECCHl, KaK MPaBHUJIO, HNPUBOIAT K OPraHMYECKUM M (YHKUMOHAIBHBIM HapyLIEHHSM B
CIIM3UCTOMN 000JI0UKE MOJIOCTH PTA.
Heasto: VccnenoBanusi ObUIO M3ydeHHE KIMHUKO-MOP(OIOTHIESCKUX TOPAKEHUH CIM3UCTOW 000JOYKH MOJIOCTH
pTa ¥ mapoAoHTa NpHu BUpycHOM remarture C.
Martepuan u metoabl: O6cienoBano 196 manueHToB, U3 HUX: KOHTPOJIbHYIO Ipyminy coctaBuin 100 mamueHToB ¢
MOpakeHHEM CIM3UCTOM 00070uku mojoctu pra (CO) u 3aboneBaHUAMH MAPOAOHTA, Y KOTOPBIX HE ObUI
marHoctupoBad BI'C u 96 mamnueHTOB OCHOBHO# TPYNIBI MCClieoBaHus. M3ydeH cTOMaTONOTHMYEecK A CTaTyc.
Bb110 IpOBEIEHO THCTONOTHYECKOE UCCTIe/IOBAHUE.
PesyasTaTei: B rpynmy 6onpHbix BI'C Bonum 96 uwenosek (63,5% myxuun), B rpynmy 6e3 BI'C - 100 yenoBex
(62,0% MyxunH) ¢ TOpakKEHHEM CIIM3MCTONH O0OJIOUKH TONOCTH pra. IlopakeHus Tyd M CIHU3UCTON 00OIOUKH
NOJIOCTH pTa yamie HaOmonanuch y mnanueHtoB ¢ BI'C, yem B rpymnme 6e3 BI'C. sposun (13,5% mnporus 1%),
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TpemuHbl B yriaax pra (42,7% mporus 0%), n3MeHeHHs IOBEPXHOCTH CAM3KMCTON 000mouky monoctu pra (89,6%
npotus 3,0%), kpoBouznusHus - (78,1% npotus 0%) u ap.

3akiawuenne: Takum oOpa3om, npyu KIMHHYECKOM oOcienoBannu 0onbHbIX BI'C npeobnanana cpenHsisi CTENCHb
TSDKECTHU TOPAKCHUS MapoJ0HTa. MHOTOUYHCIIEHHBIE MOP(OJIOTHYECKHE TIPU3HAKH MOXKHO Pa3/IeIUTh Ha MPU3HAKH,
KOTOPBIC SBJISIOTCS IOKA3aTEISIMH TSDKECTH M AKTUBHOCTH BOCTIAJICHHSI.
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Abstract
Sjogren’s syndrome is a chronic autoimmune disorder characterized by dry eyes, dry mouth and musculoskeletal
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.

Keywords: familial Mediterranean fever; Sjogren’s syndrome; autoinflammation; autoimmunity.

Sjogren’s syndrome (SS) is a chronic autoimmune characterized by dry eyes, dry mouth, and
disorder of exocrine glands with associated musculoskeletal involvement.!
lymphocytic infiltrates of the affected glands Familial Mediterranean fever (FMF) is an

autoinflammatory disorder which is caused by
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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.?

Diseases that have been proposed to be
associated with FMF include Behcet’s disease,
inflammatory bowel disease, vasculitis, ankylosing
spondylitis.>®

In this article we report an unusual case of
coexistence of FMF and Sjogren’s disease.

A 58-year-old female with 35 years history of
periodic severe attacks of abdominal and chest pain,
accompanying by high fever 39-40°C 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/VT726A 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.

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.® 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.®?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 eye?®. 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.* 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.*?
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 I11 on the right side and 11-on the left.

Haznedaroglu et al. reported increased I1L-18
levels in patients with FMF. 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

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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Pesrome

Cunnpom Illerpena - XxpoHHUECKOE ayTOUMYHHOE 3a00JIeBaHUE, XapaKTEePU3YIOIEECs CyXOCTbIO I1a3 U IOJIOCTH
pTa, a TaKKe MNOpaXKCHHWEM OIOpHO-IBUTaTenbHOro ammapara. Ilepmogmueckas Oonesns (IIB) - ayrocomuo-
pELieCCUBHOE  ayTOBOCHAJIMTENbHOE 3a00JieBaHME, XapakTepU3YIOLIeecs MEPUOINYECKH TOBTOPSIOIIMMUCS
MPUCTYNIAMH JIMXOPAJIKH M CEPO3UTOB: IEPUTOHUTOM, IIJIEBPUTOM, CHHOBHTOM H 3PU3HUIIEIONI-TIOJJOOHOM CHITBIO.
[Ipu IIb naGmopmaercst yBeIMYEHHE YACTOTHI PA3BUTHs CHCTEMHBIX ayTOMMMYHHBIX 3a0osieBaHMid. OmnucaHoO
JIOCTaTOYHO MHOTO codetanuil I1b ¢ aHKMIO3UPYIOMUM CHOHAMIOAPTPUTOM, BaCKyJIMTOM, Oone3Hpio bexuera u
pSIOM APYTHX ayTOMMMYHHBIX 3a0oneBaHui. B naHHOW cTaThbe HaMU ONUCAH KJIMHUYECKHH CIy4daid PelnKoro
coueranusa IIb u cungpoma lerpena.
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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.

Keywords: Bone remodelling; Dental implants; Implantology; Implant mucosa augmentation; Peri-implant mucosa;

Soft tissue complications.

Dental implantology emerged as a field after
Branemark first discovered osseointegration in 1962
and subsequently placed the first dental implant in a
human.! 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.?

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.®
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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.* 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%.°7

Peri-implantitis must be differentiated from
physiological bone remodeling.? 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.® 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.
Progression of crestal bone loss is rare around dental
implant in the absence of inflammation therefore early
bone remodeling may initiateperi-implantitis.*

Berglundh and Lindhe showed the peri-implant
mucosa re-establishes itself as a “Biological Width”
(now termed supra-crestal tissue height around
implants.’* 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.?1? The soft tissue vertical dimension around
implants on average is 1-1.5mm more than around
teeth.* 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.'® Supra-crestal
tissue height is independentof implant design and
restorative modality.

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.'’
Albrektsson recently coined this a new era of
mucointegration.®

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).

The significance of keratinised mucosa has been
controversial around teeth and implants alike.?® 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”.® 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.?

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.?! 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.?

Increased  peri-implant  mucosa  increases
extracellular matrix and collagen volume while also
increasing vascularity, which promotes immune
response, toxin clearance, and growth factor
migration.2 This immune response has been
suggested to be more important than the tissue
attachment to the implant to prevent apical biofilm
migration.!? Thicker tissue also responds favorably to
flap management, wound healing, restorative trauma
and less post prosthetic recession.?

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.?

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 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 Kkeratinized tissue
width and mucosal tissue thickness, with tissue
stability attained 3 months after augmentation.?

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.?! 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.?” The
efficacy of these substitutes is not within the scope of
this article.

As a part of a comprehensive implant treatment the
soft tissue condition must beobserved. 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.??

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)

(A) Submarginal incision for an APF

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
recommendedto 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

(8)

(B) APF sutured to the periosteum

€)

(C) APF with free gingival graft with
periosteal sling sutures

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).%031

©)

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 securedwith simple interrupted

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).%

sutures.

With appropriate case selection which exhibit
favorable sagittal root position and palataland apical
bone volume, this phenomenon affords the patient a
“free” connective tissue graft when a Type Il early
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implant placement protocol is adopted. In these cases,
no socket preservation is required atthe 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.®

A

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.

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.® 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.®® 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.®

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.

Immediate Type 1 implant placements is associated
with soft tissue recession and buccal plate loss
regardless of surgical approach.®” Even with the use of
bone graft material in the jump gap the ridge width
often diminishes.®® 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).* These
changes can be maintained long term and provide a
better aesthetic result for the patient reducing the risk
of recession.*04

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 stageimplant
surgery (Figure 4D-F). Soft tissue augmentation
procedures for one stage implant placement aresimilar
for strategies to gain soft tissue volume at the implant
uncover stage which is described in the next section.
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(D)

(F)

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.*?

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 tomodify the
tissue quality (Figure 5G-1).

(A) (B)

(c)

(D) (E)

(F)
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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; (1) 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.** 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 formaround 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)* and the
Palacci flap (Figure 7(A-G).*

(D) (E) (F)

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 suturesare 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 issutured 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).*® 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).449

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.

(D)

(F)

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 isno more discomfort in
performing oral hygiene and the site has healthy periodontal attached tissue with no bleeding on probing.
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The increased awareness of the importance of the
guantity 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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AbOcTpakT
3yOHble MMIUTAHTAThl TPAIUIIMOHHO OPHEHTHUPOBAHBI HA KAYECTBO M KOJIMYECTBO KOCTHU ISl pa3MELIeHUs 3yOHOro
WMIUIaHTaTa W YCIEUIHOTO BOCCTAaHOBJIEHHUS 0e33y0oro rpeOHs. MMmaHTaThl ¢ IIEPOXOBATONW MOBEPXHOCTHIO
00ecreunBaroT MPEACcKa3yeMy0 OCTEONHTErPALMIO, HO IPUBOAAT K Pa3BUTUIO EPUUMILIAHTUTA [IPU BO3AECUCTBUU
cpeapl monoctu pra. Cimsucras 00004Ka BOKPYI HMMIUIAHTaTa OOECHEeYMBAET 3alUTy MNOUIEKaIleld KOCTH
MOCPEICTBOM HMMYHHOTO OTBETa U 3alUTHl OT MUTPALIUH ATMKAIEHON OHMOTUICHKH.
AnekBaTHas 10JI0OCa KEPATMHU3UPOBAHHOW CIM3UCTON OOOJIOYKM TaKKe MOBBIIAET KOM(OPT MPHU BBINOIHEHUH
TUTUCHBI ITOJIOCTU PTA, OIrPaHUYMBACT PAHHIOIO ITOTCPIO MapFHHaJIbHOﬁ KOCTHOM TKaHU U yIydmacT 3CTCTUUCCKUC
pe3yJIbTaThl BOKPYT IIPOTE30B HA UMILJIAHTATaX.
Lenp 3TO# cTaThl — MPEAOCTaBUTH 0030p JHUTEPATYyphl O BAXHOCTH NMPUKPEIUICHHUS] OPOTOBEBIIEH CIU3UCTON
000JI0YKH BOKpPYT 3y6HI>IX UMIIJIaHTaTOB. B HeM Taxyke OmIMCaHbl MMPOCTHIC CTPATCIUU YIYUYHICHUSA COCTOSHUSA
CJIM3UCTOHN 000I0OYKM BOKPYT UMILIAHTATa 710, BO BPEMsI U IIOCJIE YCTAHOBKH UMIUIAHTATA.
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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 1SQ after 3 months. The functional load on
dental implants was performed with 1SQ 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.

Keywords: adhesive system, trace element composition, hybrid zone.
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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.*

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*
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.>®

In case of insufficient quantitative parameters of
the jaws in patients, various bone-growth operations
are performed to prepare for implantation.®?*2

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.*4

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. >

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.t
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.’®'® 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).%

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. Meredith? 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 1SQ
(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 1SQ, and in the lower jaw - 66
1SQ.%

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.?®

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.

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 was performed using the
statistical software package SPSS 23 (Statistical
Package for Social Science 23).

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 1SQ at implant
placement respectively 73 1SQ 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 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 3. Recipient area before autograft surgery
with round bar

Figure 8. Intraoral clinical view Figure 9. Intraoral view Figure 10. CT scan after
before implant screws removed  after prosthetic rehabilitation prosthetic rehabilitation
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Dental implants are a predictive and reliable
treatment option, provided there is a sufficient
guantity and quality of bone to achieve the desired
functional and aesthetic results.”* 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.?3?

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.3334

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.®’

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.>"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.*

ISQ readings can be used to determine different
healing phases and the stability of dental implants.*%4

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. 1SQ
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.

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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AOcTpakT
Heas uccaenoBanusi: OnpeaenuTb CPOKKM MPOTE3HOW peaOdMIMTAIMK MAIlMEHTOB TOCNE ayTOTpaHCIUIaHTaTa U
JEHTATFHOW UMILTAHTAIIMHA KOCTH YEIFOCTH C UCIOF30BaHIUEM PE30HAHCHO-YaCTOTHOTO METOA.
Mertonpi: [IpoBenen anaiu3 iedeHus 34 NalMEHTOB C BEPTUKAJILHOM Pe30pOIMei HIKHUX YSTIOCTEH U ICHTAIbHON
HMMIUTAaHTOJIOTHYECKON pecTaBparueii, nposeacHHo 3a mepuon 2020-2023 rr. Bcem mnanmeHTam npoBeIcHO
KOMIUIEKCHOE KJIIMHHUKO-JIA0opaTopHOe wuccienoBaHue, kommnbiotepHas Tomorpadus (KT). Ha mepBom stame
MpoBeeHa Mpoleaypa ayTOreHHOW KOCTHOW IUIACTHKH, HA BTOPOM 3Tame uepe3 4 mecsla MOCie ayTOreHHOW
KOCTHOM TUTACTUKH YCTAHOBIICHBI HMITIAHTATHL. Yepe3 3 MecsIia 1ocie YCTAHOBKA UMILTAHTATOB IS OIIPE/IeICHHUS
CPOKOB OpTOIEAMYECKON peaduInTanyuy NPUMEHSIIM METOJ] PE30HaHCHO-YaCTOTHOTO aHAJIN3a, IPU PErHCTpalun
HOPMAaJIbHBIX PEe3yJbTaTOB HAYWMHAIM JTall TPOTE3UPOBaHUS. PeryispHO MPOBOJUICS TOCIEONepAIIMOHHBIN
KIIMHUKO-PEHTTEHOJIOTMUECKUH KOHTPOJIb, ONPEIEIUINCh KPUTESPHH,OIICHUBAIACh YCIIEIIHOCTh MUMILIAHTAUN U
YCIIEIIHOCTh TPOTE3UPOBAHUS PEKOHCTPYKIIMM C ONOPOl Ha UMIUIAHTaThl. I3MEHEHHEe YPOBHS MapruHajJIbHON KOCTH
OIIEHWBAJIM C MOMOMIBIO ITU(PPOBON peHTreHorpaduu cpasy mnociie pukcanuu pecraBpanuu (0a3oBas JTUHUS IS
cpaBHeHUs), uepe3 1 u 3, 5 roma nocie omeparym.
PesyabTaThl: [locne mpomueaypsl ayTOTpaHCIUIAHTAIMHA HE ObIJI0O OTMEYEHO HUKAKHX HHTPAOTICPAIIMOHHBIX WITH
O KAUIITNX TIOCIEOTIEPAIMOHHBIX OCIOKHEeHNH. [locneonepanoHHbIi epro y NalueHToB ObLT OJIarONPHUSTHBIA,
C TPWXHUBJICHHEM ayToTpaHCIiaHTaToB. Yepe3 3 Mec mociie ayTOreHHOW KOCTHOW IUTACTHKU PE30pOLus
TpaHCIUIAaHTAaTa y HEKOTOPBIX PEIUNMUEHTOB TpaHcIutanTaTa pocturaer 10%. Y Bcex manneHTOB OBLTH 370pPOBEIE
MATKWE TKaHU. BbIIH 3anucanbl TaHHBIE O MTOTepe MaprHHATHLHOW KOCTHON MacChl, CPEIHSS MOTePsT MapTrHHAILHON
koctHOM Mmacchl (MBL) cocraBuna 1,2 + 0,25 mm uepe3 3 roma. Cpennuit nmokaszatens RFA mist Bcex 136
WUMIUIAaHTAaTOB cocTaBWwil 65 1SQ mpu ycraHoBKe HMMIUIAaHTaTa U cOOTBETCTBEHHO 73 |SQ uepes 3 mecsua.
OyHKIMOHATIBHYIO HArpy3Ky Ha JIeHTalbHbIE HMMIUIAHTATHI OCYNIECTBISIM Tpu 3HadeHusix 1SQ Berme 65
(mpore3upoBaHue 3yO0OB OCYIIECTBISIM 4epe3 3-4 Mecsia TOTrpyKeHHOr'O MpIKUBIEHUs). Bcero ObLIo
3aperucTPUpPOBaHO 8 0TKAa30B UMILTIaHTaTa. Yepes 5 JieT mokaszarenbh BBDKHUBAEMOCTH cocTaBisieT 97,6%.
BoiBoabI: Pe30HaHCHO-YaCTOTHBIN aHa3a MOXKET CITYKUTh HEMHBA3UBHBIM JJHATHOCTUYECKUM UHCTPYMEHTOM JIIST
orpenesieHus cTaOMIBHOCTH MMIUIAHTAaTa Ha dTalax 3aKUBJICHUS M MOCIENYIOMNX TUIAHOBBIX ocMOTpax. MeTon
PE30HAHCHO-YaCTOTHOTO aHAJIM3a IO03BOJISIET OMPEACTUTh CPOKH Hayajla OpPTONEIUYECKOro 3Tama B KaKIOM
KOHKPETHOM cllyJae.

Hakobyan G, Yessayan L, Karapetyan, Azbekyan Y, Mathevosyan D. Application Of The Method Of Frequency-
Resonance Analysis Of Implants Installed After Autogenous Bone Transplantation. Bulletin of Stomatology and
Maxillofacial Surgery. 2023;19(4):49-58. doi: 10.58240/1829006X-2023.19.4-49

58



DOI: 10.58240/1829006X-2023.19.4-59

MAXILLOFACIAL REHABILITATION IN PATIENT WITH NEOPLASMS USING
ZYGOMATIC IMPLANT-SUPPORTED PROSTHESES

Sergo Hovhannisyan PhD,'* Karen Mashinyan PhD,! Levon Khachatryan PhD,? Edgar Karapetyan,® Artavazd Kharazyan,*
Mikayel Ordoyan,® Aram Badalyan®

Associat professor, Department of Prosthodontics, Yerevan State Medical University after M. Heratsi, Yerevan, Armenia
Maxillofacial surgeon, Head of Modern Implant Medicine, Yerevan, Armenia

Maxillofacial surgeon, Modern Implant, Yerevan, Armenia

Maxillo-facial prosthodontist, Anaplastologist, Clinical Anaplastology Service, National Medical Research Center of
Otorhinolaryngology, Moscow, Russia

> Lecturer, Department of Prosthodontics, Yerevan State Medical University after M. Heratsi, Yerevan, Armenia

6 Head of Head and Neck Surgery Service of "NAIRI" Medical Center, Yerevan, Armenia

AW NP

* Corresponding author: Sergo Hovhannisyan Associate professor, Department of Prosthodontics, Yerevan State Medical
University after M. Heratsi, Yerevan, Armenia;
e-mail: hovhansergo@gmail.com

Received: Oct. 2, 2023; Accepted: Oct. 27, 2023; Published: Nov. 5, 2023

Abstract
Objective: The aim of this study was to report the clinical results of the use of 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.

Keywords: zygomatic implants, prosthetic rehabilitation, upper jaw tumors, maxillectomy .
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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.

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.>

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.*®

In a number of clinical situations, rehabilitation
was mainly carried out using a removable obturator
prosthesis, which was effective.® 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.’

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.®°

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.*3

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 *#1°

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.

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.!” 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.8-2°

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.?

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.??

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.??

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.?

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.?>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 consequences?®.
Changes in anatomy after maxillectomy lead to
functional and cosmetic impairments, which can lead
to reduction in quality of life (QoL).%03!

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.

i _f
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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
classification of maxillectomy.=2

Surgical defect classified according to vertical
dimension of the maxillectomy, class 1-4.

using  Brown

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).

- ( ) .
Q DY DY

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.

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
(TANOMO). 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 3. 8 years after tumor Figure 4. 1 zygomatic implant into Figure 5. Condition after
resection, 2 zygomatic implants the left zygomatic bone installation of implants and multi-
into the right zygomatic bone 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 Figure 9. An individual tray was Figure 10. Impression was taken
impression was taken for final made in the laboratory using an individual tray
rehabilitation
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Figure 11, 12. A temporary seminal prosthesis was made in the

laboratory
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Figure 13. Intraoral view with the
prosthesis in place

T

Flgure 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 prosthetlcs

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

Figure 17. Intraoral view after prosthetics

points)33. Data was analyzed using statistics.
Masticatory function was assessed using the
Masticatory Function Score Sheet.

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

OHIP-14
Questionnaire score

Functional chewing

Pre Post Pre Post

Patients 12 >48.3% | 76.87% 26.4% 67.3%

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.3

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.*>*°

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.®” 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.®

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.*

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.* 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.
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Hean: Llempro HACTOAMIETO WCCIACAOBAHHS OBIJIO OIEHUTh KJIMHWYECKHE PE3YyJIbTaThl OPTOMEINICCKOM
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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

70



MeTtoasl u MaTepuaiibl: B nccienoBanne BkiIoueHs! 12 TaMeHTOB, MPOXOJUBIINX MTPOTE3HYIO PeabMIINTAIHIO C
WCTIONB30BaHUEM CKYJIOBBIX MMILIAHTATAOB MOCJE YETIOCTHO-IHMIIEBOH ONepaluy 10 MOBOAY OMyXojel BepxHeu
yemocty B iepuoy ¢ 2021 o 2023 roasr. Cpeau HUX OBLIO 8 MAIIMEHTOB MYKCKOTO T10J1a U 4 MAIUeHTKH KESHCKOTO
nona, cpenHuid Bo3pact 53,2 roma. Tum omyxonei onpenensuics Metogamu KT, MPT u rHCTONAaTONIOTHYECKOTO
uccnenoBanus. Pacnpenenenne oOpa3oBaHWil NOOpOKayecTBEHHOE - y 4 MalMEHTOB, 3JI0KayecTBEHHOE - y 8
MNAIMEHTOB. [ MALMEHTOB MOJIyYally JIyueBYIO TEpaIHIo 0 WK Iocie yaaneHus onyxoiu. Cpasy nocie ynaneHus
OIyXOJIM OBUTM TTOCTABJICHBI XUPYprudeckue nmmenuar ooTypatopsl. [locme 3axuBienust pas, ot 6-u mo 12-u
MECSIIEB TOCNE PE3EKIMU OMYyXOJM B OJHOCTOPOHHHE WM JIBYCTOPOHHHE CKYJIOBBIE KOCTH ycTaHaBiuBaiu 1-4
CKYJIOBBIX HMIUTaHTaTa. Beero yctanoBineHo 36 CKyJIOBBIX HMIUIAHTATOB, 3 HUX 2 OKA3aJIMCh HEYIaUHBIMH M OBLTH
ynanensl y 1 nanuenta. Mcnonb3oBanack Zygoma TiUnite (Nobel Biocare, Lropux, 1IBelitiapus) 1 MyJabTH IOHUT
abarMeHThl. MMIUTaHTaThl OBUIM YCTAaHOBJIEHBI C TIOMOIIBI0 XHUPYPTHYECKOTO IIa0I0oHa, KOTOPHIA OBLI 3apaHee
CIUIAaHMPOBAH M M3rOTOBJIEH LU(POBBIM MeToAoM. Ilocne ycTaHOBKH MMIUIAHTATOB B CKYJIOBYIO KOCTb, OHU CPasy
ObUIN HarpyXeHbl PEABAPUTEIHEHO U3TOTOBICHHBIMH INIACTHHOYHBIMA BPEMEHHBIMU MPOTE3aMH, KOTOPBIE TOCe
MPUMEPKH ¥ IPUCIIOCOOICHNS TUTAHOBBIMH KOJIIIAYKaMu ObLIIM BPEMEHHO BBUHUEHBI K UMIUIaHTaTaM. IlocTosiHHbIE
MpoTe3bl OBUIM yCTaHOBJIEHBI 6 MecsaueB cmycTs. HeOHas yacTh 3THX NpPOTE30B M3 ceOs MPEACTaBiIseT Kak
OTACTBHBIHA AIEMEHT U ¢ TOMOIIHIO MATHUTOB MIPUCOEANHSETCS K OCHOBHOM YacTH MPOTe3a, KOTOPBIA MPUKPYIEH K
uMmIanTtataMm. Yepes OTBepCTHE, CO3JAaHHOE IPU OTCOCAMHEHMM HEOHOM YacTW IpoTe3a, OCYIIECTBISETCS
HaOJrofeHue, yXoJl, aHTHCENTHYecKass o0paboTKa U BBHIMOJHEHHE T'HTHCHUYECKUX TMpouenyp (uppuramus,
nonockanue). OueHky (GyHKIMOHATBHON 3(()EKTUBHOCTH JICUSHHS TPOBOIWINA 0 U TIOCIE MPOTE3UPOBAHUS CO
CKYJIOBBIMH MMIUIQHTAaTaMH C WCIIOJb30BaHUEM TpOoGuiis Bo3neiicTBus Ha 310poBbe mosnoctd pra (OHIP-14) u
KeBaTeNbHOr0 (PYHKIMOHAIBHOTO HHJIEKca. KadecTBO JKM3HU OLIEHWBAJIOCH C HCIOJIB30BAHUEM OIPOCHHKA
KavecTBa sku3HK Bamuurronckoro yausepeurera Bepceun 4 (UW-QOLVA).

IMosyuyennsie pe3yabTaTthl. [lociieonepaliioHHBIX OCIOKHEHHH He HAaOII0Aa10Ch, 1 uepe3 7-10 nHel nanueHT Obut
BBIMTKCAH U3 CTaloHapa. [TalueHThl CMOTJIH BEPHYThCS K HOPMaIbHOM 1uete (TBepoii) Bcero uepes 7 aHel mocie
orepanuu, 0e3 JanpHeWmMX kanod Ha (QyHKIMOHMpOBaHWE WM OO0Jb, 32 HCKIIOYEHHEM OCTaTOYHOTO OTEKa,
BBI3BAHHOTO BMENIATEIhCTBOM. KadecTBO JKM3HU MAlMEHTOB, CBsi3aHHOE co 3mopoBbeM (HR-QOL), mno neuenwus
cocranisuio >48,3%. HR-QOL u o61iee kauecTBO )KH3HU TIOCTIe peadimTaIiy ObLIH OlleHeHBI Kak xoportmve 76,8%
COOTBETCTBEHHO. B0 BceX cilydasx jkeBaHUE TakkKe ObUIO Hanbojee BaKHOW (YHKIMEW i HalMeHTOB (10
umintanTaiun 26,4% u nocne 67,3%), mokaszaTtesu )eBaTeabHONW (QYHKIMH YBEIUYMINCH ITOCIIEe OPTONEANIECKOTO
JICYEHHS C TIOMOIIBIO UMITJIAHTATOB.

BuiBoasbi: [IpumeneHue mpoTe3a ¢ QuKcaleid Ha CKYJOBBIX WMIUIAHTATaX y MallUEHTOB C Je(eKTaMu BEepXHEH
YEJIIOCTH ABJSIETCS 3PPEKTUBHBIM METOAOM OPTONEANYECKON peaduiInTalyy B CIOKHBIX KIMHUUYECKHX CITydasx
MocJe YeTFCTHO-TUIIEBON ONIepallHy.
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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.

Keywords: digital technologies, artificial intelligence, guided implant surgery, dental implant, navigation system.
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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).!

However, various complications arise at different
stages of implantation, such as damage to adjacent
structures,  aesthetic ~ problems,  peri-implant
inflammation and even implant rejection.?

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.®

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.*

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.®

In recent years, the use of artificial intelligence has
also become widespread in oral implantology.®

Acrtificial intelligence (Al) - 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.’

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.?

Robotics is a breakthrough technology that will
change diagnostic and treatment protocols in dentistry

while improving the overall quality and scope of
patient care.®

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.°

The term "artificial intelligence” was coined by
John McCarthy, mathematician, in 1955 and is widely
known as the father of artificial intelligence.!*

In the last decade, the introduction of artificial
naturalness (Al) 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 (Al) and robotic systems
increase the accuracy of implant placement, reducing
human error and ensuring high treatment efficiency.*?

The field of dental implantology has seen
tremendous progress in recent years thanks to the
integration with robotic technology and artificial
intelligence (Al).%

Al 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 (Al) 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.!

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.’®

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.®

Several successful case studies published in the
literature have demonstrated the effectiveness of
robotic and artificial intelligence-assisted implant
dentistry.'’

For example, robotic systems have been used to
perform complex implant surgeries with high
precision, resulting in improved implant survival rates
and patient satisfaction.

Al 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. Al algorithms have helped
accurately identify bone quality and quantity,
facilitating optimal implant placement and reducing
the risk of implant failure.’® 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.'® 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.?

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.?

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

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 deviation was measured as the angle of the axis of the
and installed implant positions were analyzed. The implant center.

coronal deviation was measured as the distance The DICOM CBCT file was imported into the
between the centers of the implant coronal platform. Navident system for treatment planning with design of
Apical deviation was measured as the distance implant placement, future crown and abutment design
between the centers of the implant apical. Angular (figure 1-7).

" NEW DRILL? CALIBRATE TIP!

Verify accuracy by touching
crowns proximal to the
implantation site

Figure 3. New drill calibration for the system to recognize prior starting the drilling process
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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

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.

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.

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.??
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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.

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.?®

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.?®

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 (Al) in
healthcare research has led to its spread in dentistry.
Acrtificial 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.?’

Despite the prediction that the widespread
adoption of artificial intelligence (Al) 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 Al 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 (Al),
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 Dbreakthrough in implantology was a nhew
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

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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TOYHOCTH POBOTU3NPOBAHHOM CUCTEMbBI HABUT ALIMA JIEHTAJIBHBIX HMILJIAHTOB B
MPAKTUKE JEHTAJBHOMW UMILIAHTALIUU

Kapen I'puropsin

Houent EpeBaHCKOTO TOCYyIapcTBEHHOTO MEAHWIWHCKOTO yHHBepcutera wuMeHH M. D'epamm, OcHoBaremnb-
npeacenarens LleHTpa MHHOBAITMOHHOW METUITHHEI «ABaHTa», EpeBaH, ApMeHMs

AOCTpaKT
Hesn: OueHUTs TOYHOCTH MO3UIMOHUPOBAHMS MIMILUIAHTATA C IOMOLIBIO pOOOTU3UPOBAHHON CUCTEMBI HABUTAIIH
B IIPAKTHKE I€HTAIbHON UMIIJIAHTOJIOT HH.
Metoasi: IIpoBenen ananu3 edeHus 16 ManueHToB ¢ HCHOJIB30BaHHEM POOOTHU3HPOBAHHON CHCTEMbI HABUTAIIU
WMIUIAaHTATOB B MO3TAITHOM NMILTAHTAIIMOHHOW OTIEpalliy U IPOTE3UPOBAHNH 3yO0B Ha MMIUIAHTATaX, TPOBEIEHHBIX
3a mepuox 2022-2023 rr. Bcem marmieHTaM MpOBENEHO KOMIUIEKCHOE KIMHHUKO-Ta00paTOpHOE HCCIEeT0BaHHUE,
KoMIstoTepHas Tomorpadus (KT).
Bcero 0bu10 ycTaHOBIeHO 46 MMIUIAHTaTOB C HMCIOJb30BaHMEM HaBuranunoHHoi cuctemsl Navident (ClaroNav)
0E3JIOCKyTHBIM WM MUHUMAIBHBIM JIOCKYTHBIM ITOAXOJOM. 25 MMIDIAHTATOB OBUIM TONHOCTHIO 0e33yOnl m 21
MMIUTAHTAT YCTAaHOBJICH B YaCTUYHO 0€33y00M ydJacTKe.
J11st OLIEHKH TOYHOCTH YCTAaHOBKU ACHTAJIBHOIO MMIUIAHTATA C IIOMOILBIO IPEAONePaluOHHON IIIAHOBOW KOHYCHO-
nydeBoit kommbroTepHod ToMorpaduu (KJIKT) ananu3upoBanu OTKJIOHEHHS MEXKAY 3allJIAHUPOBAHHBIM H
YCTAHOBJICHHBIM TIOJOXKEHMSIMA HUMIUIaHTaTa. KOpoHanbHOE OTKIOHEHHE HW3MEpSUI KaK pacCTOSHHE MEXITY
LEHTpaMy KOPOHKOBOW IUIAT(GOPMbI MMIUIAHTATA. AINUKAIBHOE OTKIOHEHHE W3MEPSUIM KaK PacCTOSHUE MEXIY
LHEHTPaMH anyuKalbHON YaCcTH UMILIAHTaTa. YTIOBOE OTKIOHEHHE U3MEPSIUTH KaK YroJl OCH LIEHTPa UMILIAHTaTA.
OneHuBaINCH YCHEIIHOCTh UMIUIAHTALIH U YCIICIIHOCT IPOTE3UPOBAHMS C OTIOPOH HAa UMILIaHTaThl. [laHHbIe ObUIH
CTaTUCTUYECKU MPOAHATU3UPOBAHBI C TIOMOMIBIO .
PesyabTaThl: [Ipu JeHTaATBHON HMILUTAHTAIMHT HE OBUIO OTMEYEHO HUKAKMX MHTPAOIIEPAIIMOHHBIX MU OJIVKaHIINX
MOCJICONePalMOHHBIX ocloxkHeHuH. [locneonepanoHHbIi eprol y NaMeHTOB ObLT OJIarONPHUSITHBIM,
Jnist BceX MMITIAHTATOB cpefnue oTkioHeHus coctapuin: 0.21 Mm B Touke Bxona (matepansHo) W 0.27 MM Ha
Bepxyuike. CpeaHee yrioBoe OTKIOHEHHE OT (haKTHYECKOrO W 3aljIaHUPOBAHHOTO IOJIOXKEHHUsI HMILIaHTaTa
coctaBuiio 1.32 rpagyca. IlauneHTsl ObUIM yIOBIETBOPEHB! (PYHKIMOHATBHBIMHA M 3CTETUYECKUMH pe3yIbTaTaMu
WUMIUTAHTAIIH.
3aximoyenue. PoOOTH3MpOBaHHAs CHCTEMa HAaBUTalMK MO3BOJISAET TOYHO YCTAHOBUTH UMIUIAHTAT, YPOBEHb ONbBITA
XHMpYpra 1 pacnoioKeHUe UMILIAaHTaTa HEe BIUSIOT HA TOYHOCTh YCTAHOBKU M CPOKH NMPOBEACHUS MPOLELYPHI.
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Abstract

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. 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. In this Case Report the patient arrived
with a periodontitis disease and 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 teeth or more probably some conditions such as initially gingivitis,
complicated on Periodontitis precipitated the acute purulent inflammation of the periodontal tissue and followed by
implant extrusion, foreign body reaction, and infection.

Keywords: dental complication, nasal splint, dislocation of silastic.

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.! 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

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.
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grafts to achieve the desired result as Columellar
Strut? or Silastic implant® or without graft.* 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.® Nevertheless, each method presented
various complications® 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.” 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.®

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

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

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.®*® The premaxilla
is the region between the maxillary incisor fissures
consisting of the anterior central maxilla and
overlying soft tissues.’* 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.*2

WERIELIE]
angle

115° - 130°

90° - 110°

Nasofrontal
angle

Pogonion

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.”® These may be classified as
autografts, homografts, and alloplasts. Many different
implants are available for nasal reconstruction
including Proplast, cartilaginous autografts, and
0sseous 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.* 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.’

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.’® However,
complications fall into two categories: aesthetic and
nonaesthetic. Of the nonaesthetic complications,
infection has the widest span of severity.*® 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.®® 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.?°
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.?¥?? 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.?® 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.

Initial management of an infected implant relies on
early recognition of these signs and initiation of
antibiotics are the mainstay of treatment.?! 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

| 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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CHJTACTUKOBBIN JINCT HEMOCPEACTBEHHOW MPUYHHON OCTPOTO MapOJOHTHUTA WU MAapOAOHTHT BHI3BIBAET MHUTPAIUIO
MH(GEKIUY W BBIJABIMBAHUE WMIUIAHTaTa. BO3MOXKHO, YTO CHJIOCHBIM JIUCT, UCIOJB30BAHHBIN B MPEAbLAyIICH
PEKOHCTPYKIIUM PUHOIUIACTUYECKON Olepaluy, MUTPUPOBAT MO MEPUMETPY MPEAYETIOCTHONM KOCTH U BBI3BAJ
XpOHHYECKOE BOCIIAJICHHE BOKPYr 3yOOB HWIIHM, 4YTO OOlleée BEpOATHO, HEKOTOPBIE COCTOSHHS, TaKHe Kak
MEPBOHAYANLHBIN THHTUBUT, OCJIOXHEHHBIM MapOJOHTUTOM, CIIPOBOIIMPOBAIN OCTPOE THOWHOE BOCIHAJICHUE
BEPXHEH YEIIOCTU. TKAHU MApOAOHTA C MOCIEAYIOLIEH KCTPY3UEl UMIUTAHTATa, peakMed Ha MHOPOJHOE TEJIO U
nH(}EKIHeH.
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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.

Keywords: Molar, Third; Tooth, Supernumerary; Surgery, Oral; Toothache

questions relate to the most appropriate surgical
technique, classification, and epidemiology.? 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

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.!

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
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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.

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.

The most commonly used classification of
supernumeraries was made by Bolk in 1914.2 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.*

Supernumerary teeth have an incidence of about
0.5% to 1% in some articles and reach a maximum of
2 or 3%.2° The incidence of distomolars is extremely
low, around 0.02%.%5 Mandibular distomolars have a
lower incidence than maxillary distomolars. There is
no dominance between the sexes in the literature.® 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%).” 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.® The
number of analgesics taken is lower compared to
conventional rotary instruments.® In the case of
extensive osteotomies, as in the present case, the
authors consider piezosurgery to be mandatory.

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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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
1); with insufficient effectiveness - occlusive splint therapy and arthrocentesis (stage I1); occlusive splint therapy and arthrocentesis
in combination with arthroscopy (stage 1l 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.

Keywords: internal temporomandibular joint disorders; occlusive dysfunction; bite type; occlusive splint therapy;
arthrocentesis; arthroscopy
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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. In more than 70% of cases, according to
recent studies, TMJ diseases are combined with
impaired occlusion.* 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.>® One of the possible mechanisms was
described by Savajani et al.’

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.?°

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.'® 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.H_M

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.

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 | of treatment); with insufficient
effectiveness - occlusive splint therapy and
arthrocentesis (stage Il of treatment); occlusive splint
therapy and arthrocentesis in combination with
arthroscopy (stage Il 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.

As aresult 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

| stage of Il stage of Il stage of

treatment treatment treatment
Orthognathic 61 53 -
Progenic 39 28 5
Biprogenic 11 7 -
Straight 5 5 4
Number of patients in 80.2% 7.8%

% who required the
use of arthropuncture
and arthroscopy

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

Pathological types of bite

| stage of Il stage of Il stage of

treatment treatment treatment
Deep 6 6 2
Open 5 4 2
Distal 3 2 2
Mesial 7 5 1
Cross 2 2 1

82.6% 34.8%

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.

13.1

15

4.9
10 6.2

14.5

B 1group M2group 3 group

Figure 1. Terms of treatment of patients in all three groups with physiological types of bite pathological types of
bite (in months)
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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.

Il Stage of treatment

bite
. Orthognathic

Progeni

Biprogeni

Straigh

Figure 3. Number of arthrocentesis Il stages of treatment in patients with different types of occlusions
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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.®>® 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.!’”*® 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.*®

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.202!
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

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.?2

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.

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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KOMILUIEKCHOE JIEUEHUE BHYTPEHHUX HAPYIHIEHUHM BHUC Y ITAIIMEHTOB C
PA3HBIM THUIIOM ITPUKYCA

Bopuc I'apamansn, Tuna Uxuksaaze, Banepuii bekpeen

Kadenpa xupypruueckoil CTOMATONIOTHH ¥ YENIOCTHO-JUIIEBON Xupypruu, Poccuiickuii yHHUBEPCHTET APYKOBI
HaponoB, MockBa, Poccuiickas ®@exnepanusi.

AOcTpaKT

Heas: OneHnts BAUsHUE (QU3MOJOTHUYECKHX W MATOJOIMYECKUX BUAOB OKKIIO3UM Ha 3(PQPEKTHBHOCTH JICUCHHS
OOJIBHBIX ¢ BHyTpeHHUMH HapymeHusiMu BHUC.

Martepuan u meroabl: [IpoBeneHo KomiuiekcHoe oOcienoBanue W JjedeHne 139 OONBHBIX C MOpaKEHHEM
BHyTpeHHNX opranoB BHUC ¢ moaBeIBIXOM U 3acTapessiM BEIBUXOM CYCTaBHOTO J¥ICKa. bolbHbIE ObLTH pa3aeneHbl
Ha TpU Tpynbl. Bo Bce rpymnibl BONUIM NAMEHTHI KaK ¢ (U3HOJIOTHYECKOM, TaK M C MATOJOIMIECKON OKKITFO3UEH.
B nepByto rpynmy Bouutu 28 (20,1%) 60sbHBIX, KOTOPBIM ITPOBOAMIIOCH JICYEHHE TOJIBKO OKKITFO3MOHHOW IIMHOM;
BO BTOpYI0 rpytiy Bouuin 95 (68,3%) nanueHToB, KOTOPHIM MPOBOAMIOCH JICYCHHUE B COYETAHNH C OKKITFO3HOHHON
IIMHHOM Tepanuel 1 IpUMEeHEeHHeM apTpoleHTe3a; B 3-i rpymne (16 yenosek (11,5%) Hapsny ¢ mMHHOM Tepanuei
M apTpoleHTe3oM BhImonHATN apTpockomnio BHUC. OGcnenoBanne BKIIOYAIO OMPOC W OCMOTP MAIMEHTOB,
UCCJIEJIOBAHNE JUArHOCTUUECKUX MOJENCH YemocTel JUId ONpenelieHus] BHIOB OKKIIIO3MM M OKKIIO3MOHHOM
KOHTaKTaMH, MarHUTHO-pe3oHaHcHOH Tomorpadueir (MPT) u ynbrpasBykoBeiM uccnenoBanueM (Y3M) BHUC.
BoJIbHBIM MPOBOAMIIOCH MOATAITHOE JICUCHHE, BKIIIOYAIOIIEEe OKKIIO3MOHHYIO MMHHYIO Tepamuto (I aram); mpu
HEJOCTaTOYHOH d(P(PEKTHBHOCTH - OKKIIO3HMOHHYIO IIMHHYIO Tepanuto u aprpoueHTte3 (I aTam); oKKiI03noHHYIO
HMIMHHYO TEPaIuio. U apTPoLeHTe3 B coueTanuu ¢ aptpockonueii (111 stam nedenus).
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IToayyennbie pe3yjabTaTbl: B pesyibrare HcciaeloBaHUs BBIICHWIOCH, YTO IPYIIbI OOJBHBIX CYIIECTBEHHO
pa3NuYaInCh MO CIOKHOCTH U AJUTENBHOCTH JieueHus. Tak, y manueHToB ¢ BHyTpeHHUMH HapymeHusimu BHUC u
MaTOJIOTHYECKUM TUIIOM MpHKyca B 82,6% ciydaeB moTpeOoBaIOCh AOMONHUTEIbHOE IPUMEHEHUE apTPOLICHTE3a U
B 34,8% - aprpockonuu (95 mammentoB u3 139), a y MalMEeHTOB C (U3UOJOTMYECCKHMH THIIAMH MPUKYCa
(oprorHaTu4eckui, IpOreHHbIE, OUITPOreHHBIE U MPSMBIE) HYKAalich B TakoM JieueHnn B 80,2% u 7,8% ciyuaes
COOTBETCTBEHHO

B rpynmnax 00sbHBIX IPOAOIKUTEIEHOCTh TEPAIINH, a TAKXKE KOJIMYECTBO APTPOLICHTE30B, BBHIIIOIHEHHBIX Y OOJIBHBIX
Ha BTOPOM M TPETHEM dTaIlax JCUCHHs, CYLIECTBEHHO pa3Inyaiuch. B mepBoii rpyIie npoaoKUTeIbHOCTD JICYSHUS
coctaBuna 6,2 Mec y OONBHBIX ¢ HOpMalbHOUN okkmrosueir u 8,7 (p<0,01) mMec y OOJNBHBIX C MATOJOTUYECKON
OKKIIIO3HMEH; NOMOJHHUTEIbHBIE METOABI JeUeHHs1 (apTPOLIEHTE3 W apTPOCKOMNHs) He HMpUMEHsUIHCh. Bo BTOpo# n
TpeTheil rpynnax NandeHToB NPOAOKUTEIBHOCTD JIEUeHUs OOJIBHBIX C NATOJIOTHEH MpUKyca Takke Obuia OoJbIIe.
BO BTOpoOi#i rpynme 4,9 u 6,8 (p<0,01) mec asst 60NBHBIX ¢ GU3NOIOTHYECKUM U TIATOJIOTUYECKUM THIIAMH MIPUKYCa
COOTBETCTBEHHO, B TPEThEH TpyIIE ¢ NPUMEHEHHUEM HIMHOTEPAIUK, apTPOLICHTE3a U APTPOCKONUHU Y OOJIBHBIX C
HOpMasTbHO# okKiTro3ueit 13,1 (p<0,05). ) mec, a y 601bHBIX ¢ TaTonoruei npukyca 14,5 mec.

3axmouenue: [lanuents ¢ BHyTpeHHHMHU HapymenusMu BHUC HykaaloTcsi B KOMIUIEKCHOM OOCIIEIOBAaHUHN IS
CBOEBPEMEHHOI'0 BBIBJICHUS MATOJIOTUH NpUKyca. B3aumocssa3b BHyTpeHHUX Hapyennii BHUC u tuna okkimto3uu
HEOOXOIMMO BCErZa YUMTHIBaTh NPH BBIOOpE NajbHEHIIECH TAKTUKU JICUEHHS U IUIAHUPOBAHWU TEPANUM IS
JOCTIDKEHHST HAMJTYYILEeTo Pe3ybTara.
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management of ISOI.

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

Keywords: idiopathic sclerosing orbital inflammation, orbital sclerosing pseudotumor, orbital pseudotumor,

diagnosis, management

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.! It manifests with proptosis,
eyelid edema, chemosis, lagophthalmos, diplopia,
optic neuropathy. The diagnosis is obtained by
exclusion.? 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.

A 52-year-old female presented to the Malayan
Eye Center, with complaints of gradual protrusion of
the right eyeball, redness, cosmetic discomfort,

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
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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).

Sensation 64 Migayelyan Hospital
Ex: 1 Avalyan Hasmik, Seryoja
Orbits 1.0 Hé1s 1970 Feb 23

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.

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.® 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.*

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, chemaosis,
redness, palpable orbital mass, lagophthalmos,
exposure keratopathy, tearing.®

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.

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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AHHOTANUA
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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.

Keywords: inter-hemispheric asymmetry, inter-hemispheric interaction, manual (motor) asymmetry, functional
asymmetry, kinesthetic praxis.
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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)! and the method of actively
detecting motor and sensory asymmetry by N.N.
Bragina and T.A. Dobrokhotova methodology.? The
Edinburgh test is widely used in the world: it is used
in studying behavior and emotions.?* 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,® when studying the adaptive capabilities and
physical development of young people, as well as the
formation of the body's stress resistance.” 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.

Functional testing should be carried out in the first
half of the day, in conditions that meet the hygienic

requirements for educational institutions.® Comply
with the ethical requirements prescribed by the
Helsinki Declaration.

At the first stage of the research, schoolchildren
answer the questions of the Edinburgh test.® 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.?
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

Which hand do you write with?

Which hand do you draw with?

Which hand do you throw the ball with?

Which hand do you catch the ball with?

Which hand do you hold scissors with?

Which hand do you hold a toothbrush with?

Which hand do you hold a dinner spoon with?

Which hand do you hold the comb with?

W PN g &~ w b

Which hand do you open the lid of the box (candy box) with?

-
o

Which hand do you hold the hammer with when you hammer a nail?

-
=

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.

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 Kkinesthetic 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.

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",? test "Ticking of
watch™.1% 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.*®

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.

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.'t1?

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.?*®

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.

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."

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.'* 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.#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.!

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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COBPEMEHHBIE METO/IbI OIEHKHA MOTOPHOI1 1 CEHCOPHOI MEJKITOJIYILIAPHOM
ACHUMMETPHAU MO3T'A ¥V JETEI MJUIAJIIETO ¥ CPEJHETO IIKOJIBHOT'O BO3PACTA
(8-11 JIET)

Tepesa Asarsin,* Crenan ['puropsin®

Kadenpa cneumanbHOW mEJarorikd ¥ ICUXOJOTUH, APMSHCKHHM TOCYIapCTBEHHBIN IEAaroru4ecKuii
yHUBepcutTeT nMeHu X. AOGoBsHa, EpeBaH, ApMeHHs

Kadenpoii noronmemun u peaOWIHTAIIMOHHOW Tepanuu, APMSHCKAH TOCYAapCTBEHHBIN Melaroru4ecKuil
yHuBepcuteT uM. X. AOoBsiH, EpeBan, ApMmeHus

Beenenne: Heiiporicuxonornyeckoe u3ydeHrne HEKOTOPBIX OCOOEHHOCTEH MEXKITONYIIapHBIX B3aUMOOTHOILICHUH B
JBUTATENBHON cepe y JeTeil ¢ pa3IMYHBIMU BHJIAMHU TICUXHYECKUX PACCTPOUCTB MPEACTABISET HECOMHEHHBIN
uHTepec. OHO MOXKET T0Ka3aTh PsJi HOBBIX acIEKTOB MPo0ieMbl (POPMUPOBAHUS MEXKITOIYIIIAPHON aCHMMETPUH U
MEXKITOJTYIIIAPHOTO B3aMMOJICHCTBUS B OHTOTEHE3E.

Mertononorusi: B Hacrosimee BpemMs B (YM3MOJIOTUN MCHOIB3YIOTCS JIBa TOAXO0JA IS OIEHKH MEXKITOTYIIaPHBIX
pa3IMUMii MO3ra: METOX OIPENeleHHs «PYKacTOCTH» IOCPEACTBOM orpoca (DIWHOYPrCKUH TECT) U METOX
AKTUBHOTO BBISIBJICHHS IBUTATEIBHOI 1 ceHCOpHOH acumMeTpun, Metoarnka H.H. Bparuna u T.A. JlobpoxoTtoBa.
PesyabTaThl: O0c METOAWKH IMMPOKO TMPEIACTABICHBI B COBPEMEHHOW HAYYHOW JUTEpaType, OJHAKO HaM HE
YIAJIOCh HAWTH WCCIICIOBAHUS, OINMCHIBAIONINE B3aWMMOCBS3h PE3YyIHTATOB TECTOBOW OIICHKH (PYHKITMOHAIHLHOM
ACUMMETPHUH MO3Ta C TMOMOIIbI0 DJUHOYPrCKOTO0 TeCTa W TECTOB Ha OINpeiesieHHe MOTOPHOW M CEHCOPHOMU
acuMMeTpun. B HopMe popMupoBaHUEe MEKITOIYIIAPHON aCHMMETPUH MO3Ta M MEKTIONYIIAPHOTO B3aUMOICHCTBUS
HOCHUT, KOHEUHO, TETEPOXPOHHBINA XapaKTep.
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3akaouenue: TakuMm 00pa3oM, y 0OCHEIYEMBIX IIKOJLHUKOB MOXKET HAONIONATHCS MPAKTUYECKH TOJTHOCTHIO
c(hopMHUPOBaHHBINM TIEPBUYHBIA YPOBEHb MEKIIONYIIAPHBIX CBS3CH, TOTIAa KaK BTOPOW M TPETUH YPOBHH EIIIe
HaxoJiaTcs B craguu (opMUpOBaHUS. B TO ke BpeMs cpaBHEHHE pE3YyJbTaTOB 3IOPOBBIX neTei 8—11 ner
MOKa3bIBaeT, 4YTO (PYHKIMOHANbHAS OpraHU3alMs MEXIONYIIAPHOH acHMMETPHH U MEXIOIYIIapHOTO
B3aMMOJICHCTBUS B TOM BO3PACTHOM JHMANa30HE HAXOJUTCS B COCTOSTHUM ITOCTOSHHOT'O HEMPEPHIBHOTO Pa3BUTHSL.
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AOcCTpaKT

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.

Keywords: oral mucosa, “Diplen-S” adhesive membrane, recurrent aphthous stomatitis.

processes of an inflammatory and destructive nature
arise in the oral mucosa.?

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.®*

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
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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.>®

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.”® 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.® 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 1gG, so it should be assumed that identified
circulating immune complexes play a certain role in
tissue damage in RAS. 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.**°

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.!"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.”"”

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.®2%

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.?®?
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.

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).

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).

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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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.

Keywords: filler, hyaluronic acid, temporal fossa, volume deficit, cosmetic procedure, vascular complication

concave, temporal muscle atrophies, and temporal
adipose tissue volume decreases, the loss of volume
results in an undesirable haggard appearance.}?® By
reshaping the temporal fossa and upper face with
hyaluronic acid-based filler, cosmetic physicians can
achieve a balanced and more youthful facial structure.

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
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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.* These arteries are
of particular concern to cosmetic physicians because
injections into them can lead to vascular
complications, particularly filler embolism.®

Complications of filler injection into the temporal
fossa  include  bruising, soreness, edema,
hypercorrection, and discomfort with chewing,
forming a headache trigger.®” Serious complications
include infection, foreign body granuloma,
intravascular  necrosis, and  ocular artery
embolization.2%1%1! Clinicians should be aware of
possible complications and promptly provide
treatment.

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.
Obijectively: 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 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

Continuation of bovhyaluronidase azoximer - 3000
1U, 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

A _— \
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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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).

==

L N oL, 7 _
Figure 4 B. The 12th day of the vascular
complication treatment

Figure 4 C. 36 days after therbrocedure Figure 6 A. Location of the superficial temporal
artery branch

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 6 B. Position of the superficial temporal
artery that has been infiltrated by filler

Figure 5. After 3 months of treatment, hair The subcutaneous temporal region is an easily
growth has been restored accessible plane for temporal volume augmentation.

The layers of the temporal fossa include the skin,
subcutaneous adipose tissue, superficial temporal
Discussion fascia, deep temporal fascia, temporal muscle,
pericranium, and temporal bone. Age-related changes,

The patient was diagnosed with embolization of including thinning of subcutaneous adipose tissue and

the superficial temporal artery with migration to the
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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,’> 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. 1314151617
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.*2

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. 1

Juhdsz and Marmur (2015)® 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.

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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COCYJIUCTOE OCJIOKHEHUE IOCJIE TEXHUKHU JATEPAJIBHOI'O BUCOYHOI'O
JIMOTUHT A: KIMHUYECKOU CJYUYAH

Hapayme X.M.,! Duren T.,2 Omaposa 3.K.,® baros A.A.,! Cmunbix U.M.,* Tnunckuii A.B.,* bakuesa ®.1.,°
Meiinanosa P.JI.! Keitko O.B.,! Bacunses 10.J1.}

Wuctutyt knmangeckor meaunuabl uMeHu H.B. CrximdocoBckoro, IlepBbiii MOCKOBCKHIA TOCYapCTBEHHBIH
MeauuuHckuid yauBepeuteT nmeHn M.M. CeuenoBa (CeueHoBckuil yHuBepcureT), MockBa, Poccust

Knunnka niactiuueckoil xupypruu 1 kocmeronoruu «Bpems kpacots», Mocksa, Poccust

Kiunuka 1iudpoBoi CTOMaTOJOTHH M KOCMETOIoruu JokTopa OmapoBa, Mocksa, Poccust
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HNucturyT anaromun «CkoiakoBo», CkomkoBo, MockBa, Poccust
Poccuiickuii yauBepcutet apyx0b1 HapoaoB umenu [larpuca JlymymOs1, Mocksa, Poccus

AHHOTAUA
CocynucToe OCIOKHEHHE TIOCJIE€ TEXHHKH JaTepPalbHOTO BHCOYHOTO JU(THHra (UUiepaMd Ha OCHOBE
THATyPOHOBOM KHCIOTHI MOXKET BO3ZHUKHYTH B pe3yJbTaTe TPOMOA apTepHil MyTeM MPsSIMO MHBEKIIMHA B apTepPHIO0
WJIF SMOOU3AINH POTYKTOM, YTO OOBIYHO CPasy MPOSBISIETCS OCTPOH 0O0BI0 U 6arpoBO-KpPaCHBIMHA MATHAMH W3-
3a reMOpparuveckux my3pipei. COCyuCTOe OCI0KHEHHUE TAKKE MOXKET OBITh PE3yIbTaTOM BEHO3HOTO TpOMOA H3-
3a BHEITHEW KOMIIPECCHH COCY/Ia HAITOIHUTEIIEM MSTKHX TKaHewH.
Cocynuctuii TpOMO TpeOyeT HEeMEJICHHOTO JICUSHHS, TaK KaK CO BPEMEHEM BO3pPacTaeT PUCK MOBPEXKICHUS TKaHEH
¥ HEKPO3a KOXKH.
B paGote paccMOTpeH KIMHUYECKHI CIIy4ail COCYIUCTOTO OCIOKHEHHS MOCIIE TEXHUKH JaTepalbHOTO BUCOYHOTO
JTUQTUHTa THATYPOHOBOM KUCJIOTHI, IPOSBUBIIHICS O0JIC3HEHHOCTHIO 30HBI BBEJCHHS Tperapara rHalypOHOBOM
KHCIIOTEI, JIUBENO0, B JAIbHEHIIIEM aIIONeIeil, U IedeHre JAHHOH MallMeHTKN B T€YCHHE 3-X MECSIIEB.
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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 3 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.

Keywords: Human bone morphogenetic protein-2; rhnBMP-2; alveolar ridge preservation; pain reduction; soft tissue
healing.
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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.’® 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.* It also reduces the risk of
complications and the cost of the treatment.®

The use of autogenous bone for alveolar
augmentation and preservation has been considered
the gold standard.® 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.’

Bone morphogenetic protein (BMP), which was
discovered by Urist in 19652 has been extensively
investigated in the field of bone regeneration as an
effective enhancer of osteogenesis. BMP belongs to
the large transforming growth factor-p (TGF-B)
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.%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.

After tooth extraction, the healing process begins
with a blood clot formation to fill the socket and fulfill
homeostasis and coagulation.’?> 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.*®
After the first month of the extraction, the site is full
of trabecular bone that matures gradually.** 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.*®
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.
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.*® 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.

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.!” 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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. i
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 allocation concealment, one of the alveolar sockets
small and medium sizes to eliminate all the remaining was filled with the standard hemostatic sponge, while
fibers of the periodontal ligament and the granulation the other was filled with hemostatic sponge embedded
tissues. The remaining bony walls were checked using with rhBMP-2, followed by a conventional X suture
a probe. Finally, we irrigated the socket with a sodium (Figure 4).

chloride solution, and randomly and based on

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 ¢/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.

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).

3.5
3 2.9
2.5 2.4 2.4
2
1.9 18
1.5
1 1.1
0.8 08
0.5 0.6
0.3 -2 0.2 0.3
0 —0—
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rhBMP-2 (Right) side Control (Left) side

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 Control side Mean Difference P-value
Mean (SD) Mean (SD) (Both sides)

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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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.>!° In this
context, they compared bone resorption, pain
management, and wound healing at the extraction
sites using different techniques of ridge
preservation.’®® 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.*°

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.

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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Wdthnthnid
Ulipwonipynih. Unwith htinwgnidhg htimn wnwdwpbughtt nind qnud £ nujpughtt $hghninghwjuas
ntiqnppghuyh wpngtu:
<tmwgnugly b Guldl G wnwdtwpbuwhtt Gnidh wuwhywitdwd (ARP) dh pwbh wmbhubhiju' wyu
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htnnijghuyh  uulunh  hpdtwjutt  gnpdnbbtipp”  hwbglgiting  oumbtinpjuuniitiph wwpwdtwbp
dtiqtibjuhdughtt gnnniiughtt pohetiinphg W nujpuyhtt Ywnphguyh Yhhuwuhietighg: Wyu BMP-titiphg dtiyp
dwpnni nuptiph ntyndphtwbm dnpdnghitinhl) uyhnmwlynig-2-a t (rhBMP-2), npp hwumwnywd £ ARP-nid
oqumugnpoiwl hwdwip:
Lywwnulp. Gu himwgnunipyub byyumwli E ghwhwnt) rhBMP-2-h wgntignipyniiip wnwdh htinwgnidhg
htimn pnidiwt gnpoplipugh b gudh dwjupnuyh ypu:
Utpnnutip. Gu yhinnuwhlt htmwgnunipjub ppwgpnid 11 hhjuinh wntijuql ipne wnwd o hwih]
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pnidiwl suhmdbbp quumwpybghtt 3-nn, 7-pn W 14-pn optipht, b jnipuwpwbynip dwubwlgh pubinpytg
thwumwpnpwynpty hptig guyh thnpap' oquugnpdting pyuyht ghwhwnmdiwd vwbnnuyp (NRS):
Wnyniaphtipp. <udtwyunmwuhuwb Jhthuluwi mfyuybtinhd, duungtg, np guyh thehtt dhwnpp hwuty £
ququpiuytinht 0-pn opp b wunhGwbwpwn tduigl) hwenpn optiphtt: <wnuiiywjub , np wyu jpawnnida
wybtjh gwywmnit tp rhBMP-2 fudpnid” hwdtidwmnwd huljhy padph htinn: Ywiplenp @), np 3-pn opp rhBMP-2
funidpp, h wwipptipnipynit huyjhy fadph, gnyg ©uty gudh dwwpnuih Jhéwugpnpti qquih Gjwgned (P
wipdtipp < 0,05): Uw gnyg wytig, np rhBMP-2-h oquuwugnpdnidp hwbgtignty L tuumbih L Gpwbwluih
gujyugnyuubt pnidniihg htin Gppnpn opp, hivp  ghipumqubtignd £ ytpuwhulhy podpnid - aumywd
wqnbgnimiap: by yapuptipnid £ Jtpptiph pniddwb thnthnpunipyniibiphty, yhtwugpnpte ipwajuh
Uhohlt mwppbpnipynibbtip G hwymbwptipdt] mupptip dudwbwuyht pindhenidttipny op 0 e 3 op, op 0 L op
7,on0lonl4,on3lon7,opn7lopl4 (P-wpdhpp <0,0001): Wyu buljubh mwpptipnipgynibibpp yanwutnpki
thpunpnd &b dudwbwlh phpwgpnid Yhpptiph thupiwd wpugnipyud phtwdhl thnthnjpunipynibbtp:
Wytht, tjunywd mwppbpnipnibbbtpt wdbh guyunit the rhBMP-2-ny pniddud fudpnid, hwdbdwmwd
Jtpwhulhy fudph htim: Swipptipnipnittbph wyu wép gnyg L wwihu, np RhBMP-2-h oquuugnpdnidp ARP-h
hwdwp puwpd Jupnujh mtnnid hwmbgtigpty £ ytpptiph pniddwb gnpopipugh wipuqugiwb:
Gqpuljugmpymb. Utp wpynibpbbtpp gnyg G wwghu, np rhBMP-2-p qupnn L Gdwugbghty
htimJhpwhwwmujub guyp wnudh htinwgnidhg htimn b wpuqugity thuthniy hyniujudpbtinh wyuiphtdwb
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BJUSHUE PEKOMBUHUPOBAHHOT'O MOP®OTEHETUYECKOT'O BEJKA-2 YEJIOBEYECKOM
KOCTHU B KAYECTBE KOHCEPBALIUU AJIBBEOJISIPHOI'O T'PEBHS HA YMEHBIIEHUE BOJIN
M MTPOLIECC 3AKHUBJIEHUSI MATKUX TKAHEN: PA3JIEJIEHHOE IIAWJIOTHOE
HUCCIIEJOBAHUE

Kan Haccap,! XKopx Ayn,? JIunna A6y-A66ac,® Mupra Cabpa®

Kadenpa napogonTonoruu, QaxkynbTeT CTOMAaTOJIOTHYECKOH MenuluHbL, JIMBaHCKMI yHUBepcuTeT beiipyr,
JluBan

Kadenpa ctomaromoruu M 4YeIIOCTHO-NUIEBON PagHONOTUH, (aKyJIbTET CTOMATOJIOTMYECKOW MEIHLIUHBI,
JIuBaHckuil yHuBepcurtet, beitpyT, JInBan

Lentp HeHpOOMONOTHYECKUX WCCIENOBaHUMA, (DaKyIpTeT MEIWIMHCKUX HayK, JIMBaHCKWII yHWBEpCHTET,
beipyT, JIuan

AOcTpakT
Brenenue: [locne ynaneHus 3y0a albBEOJIIPHBIA OTPOCTOK IMOJABEPraeTcs (U3HMOJOTUYECKON Pe30pOIMU KOCTH.
Heckosbko METOI0B COXpaHEeHHUS aibBeosIpHOro oTpocTka (ARP) ObuTH HCCIIeIOBaHBI M Pa3pabOTaHbl C LENBIO
YMEHBIIUTh 3TOT MPOLECC M COXPAaHUTh ONArompUATHBIA 00bEM U MOP(OJIOTHIO aJbBEOJIIPHOTO OTPOCTKA IS
COOTBETCTBYIOIIEH YCTAaHOBKH MMILIAHTATA.
Kocrhbie Mmopdorenerndeckue 6enku (BMP) mpeacrapisitor co0oii Oenku, mojydeHHbIe U3 MOArPYIIbI ceMeiicTBa
TpaHcHOPMHUPYIOMIHX (HAKTOPOB POCTa, KOTOPBIE YCKOPSIFOT OCCU(UKALIMIO MyTeM KOHTPOJS OCHOBHBIX (PAKTOPOB
KacKaJia MHIYKIUU KOCTH, YTO MPUBOAUT K MPOSIU(EpaIiiii 0CTe00IaCTOB U3 ME3EHXUMAIBHBIX CTBOJIOBBIX KJIETOK
u OuocuHTE3y KocTHoro wmarpukca. Opnum u3 3tux BMP  sBisercs pekOMOMHAaHTHBIA — KOCTHBIN
MopdoreneTryeckuii 6emok-2 yenoseka (thBMP-2), kotopsiii pa3pelieH k ucrosib3oBanuto 11t ARP.
Heawb: Llenpto gaHHOTO MCCiIeqOBaHuUs sIBsieTcs oneHKa BiusiHus ThBMP-2 Ha mporecc 3aKHBICHUS U YPOBEHb
0011 mocIie yaaneHus 3yoa.
MeToasi: B 5TOM NHIOTHOM HCCIIEIOBaHHUY C pa3/ielieHHBIM pToM 11 marueHTam ObUTH yaajaeHbl KaK MUHIMYM JIBa
3y0a, 1 cirydaifHbIM 00pa3oM OJ/IHa M3 aJbBEOJISIPHBIX JIYHOK ObIIa 3all0JTHeHA TeMOCTaTHIECKOM TYOKOH, a ipyrasi -
reMocratuueckoil ryOkoi, comepxkaimneir rhBMP-2. O6e nyHku ObUIM ymuThl 1Mo X-TexHUKe. M3Mepenus
3a)KMBJICHHS paH MPOBOAWINCH Ha 3, 7 1 14 THH, 1 Ka)KJOMY YYaCTHHKY OBUIO TIPEIOKEHO IOKYMEHTHPOBATH CBOU
OUIYIICHHUS OOJIH, UCTIONB3Ys YUCIIOBYIO peiiTuaroByto mkainy (NRS).
Pe3yabTaThl: B cOOTBETCTBHM C KIMHUYECKUMH JaHHBIMU OBIIIO 3aMEUEHO, YTO CPETHHUH IOKa3aTellb 00N TOCTHT
CBOEro MuKa B JieHb 0 M MOCTENeHHO yMEHBIIANCS B MOCIeNyoNue AHU. [IprMedaTesbHO, YTO 3TO CHIDKEHHE OBLIIO
6oiee BoIpaskeHHBIM B Tpytire rThBMP-2 1o cpaBHEHUIO ¢ KOHTPOJIBHO# rpymioi. BakHo OTMETHTB, 4TO Ha 3-i JIeHb
B rpynne rhBMP-2 B oTiume OT KOHTPOJBHO# TpyIbl ObLIO BBISBICHO CTATHCTUYECKHM 3HAUYMMOE CHI)KCHHUE
ypoBHst 6osu (3Hagenne P < 0,05). D10 ykaspiBamo Ha TO, uro mpuMenenne rhBMP-2 mpuBeno k 3aMeTHOMY |
3HAYMMOMY OOJIer4eHuIo OOJIM Ha TPEeTUH JeHb Mocje JieueHHs, npeBocxons 3Qdexr, HabmoaBImIuiics B
KOHTPOJIBHOU Tpymiie. YTo kacaercss NI3MEHEHHWH B 3QKWBJICHUH paH, ObUTH BBISBICHBI CTATHCTUYECKU 3HAYMMBIC
Cpe/IHUE Pa3lInyusl B pa3IMYHbIX BpEMEHHBIX HHTepBanax: neHb O u neHb 3, nenb O u nens 7, nens O u gens 14, nenp
3u neHsb 7, neHb 7 v nenb 14 (P- 3nauenune < 0,0001). Dtu cyniecTBEeHHBIE pa3inyuust yOAUTEIBHO CBUICTEIBCTBYIOT
0 IMHAMWYECKHX H3MEHEHHSIX CKOPOCTH 3aKPBITHSI PaH ¢ TeUCHHEM BpeMeHH. boiee Toro, HabIo1aeMble pa3inius
ObuTH OOJiee BBIpRKEHHBIMH B rpymme, nomydasmeid rhBMP-2, mo cpaBHEHHIO ¢ KOHTPOJIBHOM Tpymmoi. JTo
yBETMUEHUE DPa3INUUil yKa3bIBaeT Ha TO, 4TO mcronb3oBanue rMBMP-2 mns ARP B cBekeM ydacTKe JIYHKH
MPUBOJIAIIO K MOBBIIIIEHHOMY YCKOPEHHIO MTpoIiecca 3a)KUBIICHUS PaH.
3akiaouyenne: Hamm pe3ynbrarsl mokaseiBatoT, 4To rBMP-2 MokeT yMEeHBIIHUTE TOCIEONepalHOHHY0 O0JIb OCIIe
yaajeHus 3y0a u yCKOPHUTD TPOIIECC 3aKUBIICHHUS MSTKAX TKAHEH.
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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 21 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).

Hakobyan G. A Life Dedicated To Stomatology. Bulletin of Stomatology and Maxillofacial Surgery. 2023;19(4):146-149.
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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
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KU3Hb, IOCBAIIEHHASA CTOMATOJIOI'MA

JIokTOp MeAMIMHCKHX Hayk, mpodeccop Kapen
JlanastH ¢ orpoMHBIME 3aciyramMu oTMevaeT cBoe 80-
JeTHEe KaK Y4YeHbIl, KaK ONBITHBIA Bpay M Kak
CaMOOTBEPKEHHBIN JIEKTOP.

Pomuncs 09.12.1943 rona, B 1965 roay oxoHuwmin

BaknHckuit roCcyJapCTBEHHBIN MEULUHCKUI

YHHUBEPCHUTET.

Camast yHUKaJIbHasl, 3alIOMMHAIOINASCS CTpaHHULA
ouorpadpum  Kapena Jlamasna  Hammcana B
CTOMAaTOJIOTHYECKOM LEHTpE «Ban» B
EpeBane/Apmenusi, rie oH paboTaeT 3aBedyIOLIMM
OTICNICHHEM XUpPyprudyeckoil cromatonoruu ¢ 1974
roza.

Kapen JlanasH gonrue roisl, BO3raaBisu1 kKadeapy
CeMEHHON W  XUPYPIHMYECKOH  CTOMATOJIOTHU
HanmonanbHOrOo  WMHCTUTYTa  3[paBOOXPaHEHMUS,
Mo3KEe  BO3MIABISLT  Kadeapy  ceMeHHOH U
xupypruueckoit cromaroiorud ETMY um. I'epanuy, ¢
2018 r. mo Hacrosmiee BpeMsi mpodeccop Kadeapbl
XUPYPrUM CTOMATOJIOTMH U  YEJIOCTHO-JIHMLIEBOU
XUPYpPIruu EIMY HM. I'epauu.biraronaps
TANaHTIIMBOMY PYKOBOJCTBY Kadenpa mocTuria
BBICOKOT'O YPOBHS HayYHO-TEXHHYECKOTO Pa3BUTHSL.
Bynyuu 3aBeayrommum kadeapoii, npodeccop Kapen
Jlanasia OblT HACTABHUKOM MHOTHMX MOJIOJBIX Bpauei
U YYEHBIX, JOOMBLIMXCS BHEUYATISIOMIMX YCIIEXOB B
ApMeHMH W BO BCeM Mupe, U ceiiuac mpodeccop
TaKXKe NPOIOJDKAET CBOIO HaY4IHYIO u
MPEeTo/IaBaTeNbCKYIO IS TETbHOCTb.

[Ipodeccop Kapen JlamasH sBiseTcs aBTOPOM
Ooiree 65 wHayyHpIx paboT, B TOM uUuCie 2
MoOHOTrpaduii.

Kapen JlanasH co3man u BO3MIaBUI APMSIHCKYIO
acconuanuio cromartoinoroB X XI| Beka.

B oOnacte HaydHOW JEATENBHOCTH BXOJHT
BHEJIpEHHE KPOBOOCTAHABIIMBAIOIIEIO Mpenapara
Kamnpodep,

00JIaTafoIeT0  aHTHCENTHYECKUMH,

AHTUMUKOTUYCCKUMU u AHTUOKCUJAHTHBIMU
CBOMCTBaMH{, MPHUMEHIEMOIO B XHPYpPruuecKou
MPaKTHKe (KaK B CTOMATOJIOTUH, YEIFOCTHO-THIICBOM

XUPYPrUHM, Tak M B BOEHHO-TIOJEBOW M 0OmIei
XUPYPTHUH).

BriepBrie B ApMeHHH OH IIPOBEIT HCCIIEJOBAHMS IO
pa3paboTKe HOBOW KOHCTPYKLMH BHYTPHUKOCTHBIX
JICHTAJIBHBIX UMIUTAHTATOB.

3a MHOTOJIETHIOIO IIIOJJOTBOPHYIO pPaboOTy ™
Hay4Hble JocTwkeHus mnpodeccop Kapen Jlanasu
yIOCTOSH MHOTOYMCIICHHBIX Harpaj W 3BaHUHA W B
HACTOSIIIIEe BpEeMsl TMPOAOJDKAET BECTH AKTHUBHYIO
JIEATENBHOCTh HA OJ1aro BBICLIETO MEIUIIMHCKOTO
oOpa3oBaHus B ApMEHUH.

Ero mpodeccronanbHble AOCTUKEHUS TPU3HAHBI
Ha HAllMOHAJILHOM U MEKIYHapOJHOM YPOBHE.

Hazpaow
= 3Hak «OTIMYHUK 3/IpaBOOXPAHEHUN.
=  Megainsb 3a otBary. I1. Opnux
=  Menainsb 3a oTBary. P. BupxoBa

OH XHUBeT, 4YTOOBI [EJUTHCA CBOHWM OIIBITOM,
o0maThes c KOJIJIEraMHU-KJIMHUITUCTAMHU u
CTYAEHTaMH ¥ 3a00TUTHCS O MAllUEHTaX.

Kapen JlanasH nacnaxpaercss >xu3Hbio. OH
npeycrieBaeT B My3blKe, OcOOcHHO B kaze. OH
BIOXHOBJIIIOIIMN  OTELl, WIPUBBIA JeAylIKa |
NpeaHHbId 1 3a00TIIMBBIA MK JIJIsl CBOei skeHbl. OH
NPUHLIMINAJIEH, [IEJIEYCTPEMIIEH, OTKPBIT H YECTEH.

OT wuMEHM WIEHOB pPEIKOUIETMH JKypHaia
«BecTHUK CTOMATOJIOTHM ¥ YeNIOCTHO-JIHIIEBOI
xupyprun» [JBSMFS/ Mbl uMeeM yecTs ¢ riry0oKum
yBaKeHWEM  mo3ipaButh  mpodeccopa  Kapena
Jlanasina, BBIpa3uTh €My TOPAOCTh U OJIar0JapHOCTb,
MIO’KETIaTh €My HOBBIX JOCTM)KEHUH U YCIIEXOB B €0
PO ECCHOHATTEHOM U TPYNOBOI NeITETEHOCTHH.

I'maBHbIi penakTop, npodeccop ['arnk AxonsH

3aBeayronuii kKaheapoi Xupypruueckoi CTOMATOJIOIMH U YETFOCTHO-JIUIECBOM XUPYPIHH,

EpeBaHckuii rocy1apcTBEHHBIM MEAUIIMHCKUN yHUBepcuTeT uMeHn M. 'eparu
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