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Abstract
Background: Up-to-date methods of root canal obturation applying gpéiecha do not provide an accurate an
predictable result. The different anatomy of the root canal apical third requires the selectiaptiirahmethod
that avoids voids and high sealer content. This study compared standard and modified lateral com
techniques in root canals with different morphologies using computed tomography.
Objective: To come up with an optimal method for fillinpe apical third of the root canal, considering it
anatomical structure and to evaluate the quality of obturation using the computed tomography method.
Materials and methods: The research was performed on 46 root canals of extracted teeth. All teettiviged
into two groups depending in the obturation technique used. The study included a lateral compaction te
with modification in ovaishaped root canals, followed by control using computed tomography.
Results: Basing on the study, it has beavealed that even at the stage of computed tomography it is possib
plan the most appropriate method of root canal obturation, depending on their shape.
Conclusion: To increase the endodontic treatment efficiency it is necessary to take into aceountivtdual
anatomical and morphological structure of the root canals. Root canals that have an oval shape in the api
may require an obturation technique different from a standard one.

Keywords:endodontidreatmentin genera conebeamcomputedomography lateral compactiormethod apical
part of theroot canal.
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Complicatedforms of cariesremain a common
pathology,its treatmentrequiresthe dentistto have
certainknowledge skills andmaterials Owing to the
variability of morphologyandbendsof theroot canal
apical third is the most clinically significant, the
errors there are often made during instrumentation
that can have a negativeimpact on the subsequent
stageof obturationand the outcomeof endodontic
treatmenin generat

Guttaperchapins are known to have a circular
shapethat cannotensureeffectivefilling of the root
canal apical part with a nonstandardoval or other
shape.

The round crosssection, taperedroot canal is
believedto berare.Thus,the prevalencaateof oval
or slit-shapedoot canalsin the apicalthird amounts
to about 25%, and in some groups of teeth that
indicatorreache$0%?12

It is recommendedo usesolid pins only in root
canalsthat havea certaintaper,sincewhen usedin
root canals of irregular shape, it leads to the
formation of voids or large volumesof endodontic
sealertendingto dissolveovertime 13

With atypicalmorphologyof the apical third, the
difficulty of obturationlies notonly in the unsuitable
shapeof the guttaperchapin for a givenroot canal,
but alsoin the difficulty in usingthe filling method.
Thus, another problem that arises during the
obturation processis the inability to advancethe
instrumentfor compactiorto the apicalstop,hatmay
result from the irregular shape and taper of the
canal?

The most optimal methodstoday involve gutta
perchapinsfor obturation.Eachof themhasits own
advantagesand disadvantageskFor example,when
using the i s i npg | magthod, even when using
calibratedconicalguttaperchapins, defectsin filling
the lumen of the root canalsare detectedn 67% or
more of the analyzedsections’ The frequentlyused
lateralcompactionmethodreliably obstructsthe root
canalandallowstheuseof lesssealer:®

However,it may requiremore appointmentime
comparedo othermethods.The vertical compaction
techniquerequiresthe useof specialequipmentand
makesit possibleto obtain guttaperchain the form
of a homogeneousnd size stable massfacilitating
the penetrationof the materialinto the branchesof
the root canal system’ Even if filling root canals

with thermoplastic guttapercha gives excellent
results, it is still a difficult task with ovalshaped
canalsin the apicalzone.

In some researchesthe hybrid obturation
technique (a combination of lateral and vertical
compaction)demonstratedhe bestquality of filling
therootcanalsof i | a b o reath:defecysia filling
the canalwere revealedonly in 7.5% case$. Some
studiesfound thatthe total void amountin the group
of teeth with oval root canals where the hybrid
techniquewas usedwassignificantly lower thanthat
in the groupswhere Guttacoreand the single post
methodwereused®

Guttaperchaon a carrier is anothermethod of
filling root canals(Gutta Core, Thermafil systems).
However,if thetechniqueis not followed, the heated
rod may fi | o guttagperchawhen enteringthe root
canal. Thus, an empty carrier ultimately reacheghe
apical section, and the root canal itself remains
unevenlysealedandendosealanbeingremovednto
the periapicalfabricsis highly probable.

The adventof conebeamcomputedtomography
in endodonticy enabled assessment of the
complexityof dentalanatomyandthe quality of their
treatment.

The X-ray beamin this studyis coneshapedAs
the radiation source and receiving sensor rotate,
multiple shortexposuresre performed.Theresultis
a clearspatialimage,without overlappinganatomical
structureswithout objectdistortionandmeasurement
errorsin the verticalandhorizontaldirections!®!!

Thus,the choiceof a methodfor filling theapical
third of the root canalremainsundefined,and often
depends on the anatomical structure, clinical
situation,equipmentof the dentistandthe quality of
radiologicalcontrol.

Objective:to comeup with an optimal methodfor
filling the apicalthird of the root canal,considering
its anatomicaktructureandto evaluatethe quality of
obturationusingthe computedomographymethod.

The researchwas performedon 46 root canalsof
extracted teeth. The study was performed on
extractedteeth of different groups that had been
washedwith runningwater,clearedof softtissueand
placed for 3 hoursin a 1% sodium hypochlorite
solution, followed by the washing with distilled
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water.

The preparationtechniquefor 46 root canalsthat
had not previously undergoneendodontictreatment
included ensuring accessto the tooth cavity and
measuringhelengthof eachcanalby insertinga size
15 K-file (MANI, Japan)so that the tip of the file
remainedvisible in the apical foramen (Figure 1).
Theworking lengthwassetat 1 mm shorterthanthis
point. Mechanical treatment of root canals was
performedusingsteelK- and H-files usingthe Step
back method. Preparationto working length was
completedwith a K-file of at leastsize™ 30. The
root canalswereirrigated with 10 ml of 3% sodium
hypochloritesolutionafter changingeachinstrument.
Then,final irrigation was performedwith 3% sodium
hypochloriteand distilled water, followed by drying
with paperpoints(DispodentUSA).

A two-component(pastepaste) Viedent epoxy
resinbasedsealer(VladMiVa, Russia)was usedas
anendosealarfor filling. Filling wasperformedby a
lateral compactiontechnique A guttaperchamaster
pin (Dispodent,USA), correspondingo the size of
the apical ledge, with a small amount of sealer
appliedto its surface wasinsertednto the root canal
to its full working length. Then lateral compaction
wasperformedusinganendodonticspreade(MANI,
Japan)the canalswere filled with additional gutta
perchapins sized15 and 20 (02) tapers.If the apical
third of the root canal was oval, then the first
additionalpin wasinsertedto the samefull working
lengthasthe masterpin.

Filled teeth were divided into 2 groups. Group
No. 1 consistedf teethwith presumablyvalshaped
canalsin theapicalarea,in which boththe masterpin
andthefirst additionalpin wereinstalledto their full
working length. In group No. 2, the additional pin
was insertedat a shorterlength than the masterpin.
Filling continued till the root canal lumen was

completely obstructed. The homogeneity of the
filling wasassessedsingx-ray control (Figure2). If
the slip imagerevealsthe heterogeneousbturation,
the tooth was not included in the study and was
replacedwith anotherone.

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

a b

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

To assesshe quality of obturation thecomputed
tomographymethodwaschosenX-ray examination
of the samplesvasperformedusinga VATECH
PAX-13D computedomographSouthKorea).Both
toothgroupswerefixed in plasticinein suchaway as
to fall within theimageareathencomputed
tomographywasperformedFigure3).

Figure 3 (a, b, ¢, d). Twogroupsof teethfixedin plasticinefor computedomography

Ermolaeva LA, Chibisova MA, Mikhailova ES, Tumanova SA, Kudrinskaya VR. Analysis Of TheRoot Canal Apical
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Researcldatais displayedn specializedsoftware
Ez3Di V4.3.0 from Vatech. This application
visualized measurement of two perpendicular
diametersof the obturatedroot canalat a distanceof
1 mm from the sealedarea of the apical cross
section.On the sagittal snapshota ruler marked 1
mm from the obturatedapex, then diameterswere
measuredt this level in the axial crosssection.Two
diameterscould be equalin lengthto eachother,then

e

the canal was consideredto be circular in cross

section.If one diameterwas larger than the other,
thenthe canalwas consideredoval. We studiedthe
correspondencef teethwith anoval root canalshape
in the apicalareaon computedomographyandteeth
in which obturationwith both the masterpin andthe

first additionalpin wasperformedto the full working

length(Figures4, 5)

Figure 4 (a, b, c, d, e). Measurementsf a toothgroupwith two pinsat full workinglengthin the Ez3Di
application

Ermolaeva LA, Chibisova MA, Mikhailova ES, Tumanova SA, Kudrinskaya VR. Analysis Of TheRoot Canal Apical
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Figure 5 (a, b, ¢). Measurementef a toothgroupwith onepin at a full workinglengthin the Ez3Di
application

Statistical analyseswere performedusing SPSS
(SPSS25.0, IBM). P values< .05 were considered
statistically  significant. Differences between
observationperiods were checkedusing the paired
Studenttest.

Methods of statistical processing: statistical
processingf datawasperformedin orderto identify
the obtained patternsin the researchdata. The
correlation betweenthe studied characteristicsvas
displayed in a form of diagrams, diagrams and
statistical tables. To establisha patternamongthe
results obtained, correlation analysis was used.
Resortingto correlation analysis, one can reliably
judge the statisticalrelationshipsthat exist between
variables.Multiple linear regressiorwas performed
to analyzethe correlationbetweenthe differencein
root canaldiametersandthe obturationmethodused.

A generallinear regressionequationlooks like
this:

VL=@+ARL+é ¢ A ¢

In this formula, Y meansthe variable on which
the effect of factors is being studied. This study

examinesa root canalobturationmethod.The value
of x is the variousfactorsthatinfluencethe variable.
Parametersare regressioncoefficients; they reflect
the significanceof a particular factor. The index k
denoteghetotal numberof thesefactors.

The obtainedresultswereenterednto calculation
tables, and then the data obtained by means of
statistical processing- correlation analysis with
multiple linearregressions presentedn Tablel.

Table 1. Result=of statisticalprocessing

Regressiorstatistics
Multiple R 0,855178
R-square 0,731329
StandardizedR-square 0,725223
Standarcerror 0,258655
Observations 46

In given study, the multiple R was equal to

Ermolaeva LA, Chibisova MA, Mikhailova ES, Tumanova SA, Kudrinskaya VR. Analysis Of TheRoot Canal Apical
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0.855178jndicatinga fairly stronglinear correlation
betweenthe obturationtechniqueperformedandthe
specific root canal shape in the apical third as
visualizedon CT. The coefficient of determination
value is 0.731329,indicating that one can explain

3.00

2.00 ®

100 ® ]

0.00

0.00 0.05 0.10 0.15 0.20

73.13%o0f the variancein obturationmethodsby the
difference in diameters on the axial computed
tomographysnapshotlt allows concludingthatthere
is a high degreeof correlation.Basedon the analysis
data,a scattemplot wasconstructedFigure6).

0.25 0.30 0.35 0.40 0.45

Figure 6. Correlationbetweerdiameterdifferenceand suitableobturation

One canmakea conclusionthatif the difference
in the diametersof the root canalon the axial cross
section of computedtomographyexceedsthe first
additionalpin standsby 0.2 mm at the samelengthas
the mastermpin. Therefore onecanconsidersuchroot
canalsto beoval.

Of the46 root canals,18 hadanoval shapen the
apicalareathataccountedor 39.1%.

s Oval = Round

Figure 7. Theratio of oval andround shapef
root canalsin the apical crosssection(%o)

Among the root canals with an oval apical
section, 11 canals had a difference in diameters
measuredn the Ez3D-i applicationof 0.2 mm, 6
canalshada 0.3 mm difference,andonecanalhada
0.4 mm difference(Figure8).

Difference in mm

=02 =03 m04

Figure 8. Distribution of the numberof canals
dependingn thedifferencein diameters

Among the 20 studiedteethof the mandible,the
oval canal in the apical areawas found among 1
incisor (5%), 6 canines(30%), 4 premolars(20%)
and1 molar(5%) (Figure9).

Ermolaeva LA, Chibisova MA, Mikhailova ES, Tumanova SA, Kudrinskaya VR. Analysis Of TheRoot Canal Apical
Third Obturation Quality Depending On The Tooth Root Individual Anatomy. Bulletin of Stomatology and
Maxillofacial Surgery. 2024;20():5-15. doi: 10.58240/1829006:2024.15

10



* Incisors - oval shape * Incisors - round shape

Canines - oval shape Canines - round shape

u Premolars - oval shape » Premolars - round shape

® Molars - oval shape » Molars - round shape
Figure 9. Correlationof differentmandibletooth
groupswith oval androundcanalshapesn the
apical area (%)

Among 10 teethof the maxilla, an oval shapeof
the apicalareawasdetectedn 1 premolar(10%)and
2 molars(20%) (Fig. 10).

» Incisors - round shape

* Premolars - rouns shape

Premolars - oval shape Molars - oval shape

Figure 10. Correlationof teethin different
groupsof the maxilla with ovalandroundcanal
shapesn theapical area (%)

The hermeticity of the obturationis the key to
successfulendodontictreatment.A high degreeof
hermeticity helps to prevent re-infection of root
canalsand avoid the needfor re-treatmentof the
tooth. To increase the efficiency of endodontic
treatment,it is necessaryo considerthe anatomical
and morphological features of the root canal
structuret? Canalsthat are oval in the apical third
may requirean obturationtechniquedifferentfrom a
standardone. Whenfilling a tooth root canal using
guttaperchapins, the lateral compactionmethodis

one of the most preferred.An important feature of
this method is the ability to perform high-quality
filling of root canalsof variousmorphologies?

The work involved obturation of 46 tooth root
canals using the lateral compactionmethod. With
measuringthe root canalin an axial area,the study
involving computed tomography has revealed a
differencein two perpendiculardiametersaffecting
the shapeof the root canalin the apical area,and
reliably predictedthe optimal obturationtechnique.
Statisticalprocessingusing correlationanalysiswith
multiple linear regressiorrevealeda high degreeof
correlation between the obturation technique
performedandthe specificshapeof theroot canalin
the apicalthird. If the differencein the diametersof
the root canal on the axial section of computed
tomographyamountsto more than 0.2 mm, the first
additionalpin standsat the samelengthasthe master
pin. Onecanconsidersuchroot canalsto be oval and
it is recommendedto use a modified lateral
compaction technique. Thus, when performing a
computed tomography scan, measurement®f the
apical areaon an axial section can help make a
choice in favor of this obturation techniguewhen
identifying an oval tooth canalshape We shouldnot
forgetthat the outcomeof endodontictreatmentalso
dependsn the useof aneffectiveirrigation protocol
andhigh-quality instrumentation.

A computed tomographybased comparative
analysisof the root canalobturationquality usingthe
lateral compaction method confirms that in oval
shapedcanalsin the apical crosssection,one hasto
inserta spreadeto the entireworking lengthnearthe
masterin, andan additionalpin to the samelength.
Roundshaped canals are filled using standard
methods.

A computed tomographybased study with
measuringheroot canalin anaxial crosssectionhas
revealeda differencein two perpendiculadiameters,
which can affect the shapeof the root canalin the
apical area and reliably predicted the optimal
obturationtechnique.

Computedtomographyof axial crosssectionsof
the apical third of root canals allows visualizing
complex morphology and helps the dentist to
obstructanatomicallycomplexcanalsin a simpleand
accessibleway as ergonomicallyand efficiently as
possible.
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To increasehe endodontidreatmentefficiency, it
is necessaryto take into accountthe individual
anatomicaland morphologicalstructureof the root
canals.Root canalsthat have an oval shapein the
apical third may require an obturation technique
differentfrom a standarcne.
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Abstract
Objectives: To conduct a comparative analysis the effectiveness of prosthetic rehabilitation of patients with comyg
edentulous jaws using various options for impisumpported structures.
Materials and methods: We examined and carried out complex tneant with the installation of implants in 82 patients (5
to 73 aged) years with completely edentulous jaws.
All patients underwent a clinical examination and using cone beam computed tomography (CBCT) analyzed of residu
Patients with edentulousere rehabilitated with three implastipported prosthetic protocols. The patient was divided intd
groups: 21 (1grup.) patients received removable overdenture supported by 4 implants using a bar system, 19 (2grup
received removable overdentwsepported by 4 implants using rail system of attachments, 23 (3grup) patients received
restorations supported by 4 implants.
Perti mpl ant mar gi nal bone | evel (MBL), immediately (basg
installation, compared with values at last folloyy.
The method of questioning patients was used. The assessment was carried out using a point system: chewing efficig
of care and use, stability of the dentures. Quality of life, assess usetatiiee@lthrelated quality of life the OHH& scale.
Results: In clinical follow-up the implants showed no mobility, soreness or pain during function, patients had healthy
tissues.
For patients 1group MBL after 1 year 0.82 mm, after 3 yearsrird3after 5 years was 1.46 mm.
For patients 2group MBL after 1 year 0.84 mm, after 3 years 1.28 mm, after 5 years was 1.49 mm. For patients 3 gro
after 1 year 0.91 mm, after 3 years 1.32 mm, after 5 years was 1.53mm. The patients were satitffiedesiilt of treatment
using implants. Speech adaptation of patients with removable dentures, fixed implants, occurred within ayeaek.
implants cumulative survival rate 1group rates was 96.7%, 2 group was 97.2%, 3 group rates was 96,9%.
The prosthéds cumulative survival rate 1group was 96.7%, 2 group was 97.4%, 3 group was 97,6%.
Conclusion: Implantsupporting structures on implants, installed between the mental foramens, are a reliable and prec
method for patients with completglentulous jaws and significant jaw resorption. This solution is a reliable alternativ
bone grafting, demonstrating fewer complications, fewer additional surgical procedures, and demonstrating satisfacto
term survival.

Keywords:overdenture dentalimplant edentulous
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Edentulism, the loss of all natural teeth, is an
important public health problem worldwide,
associatedvith significant disability, and is one of
the mostcomplextasksin prostheticdentistry!

Tooth loss leadsto a deteriorationin quality of
life, manypeoplewith toothlossarecharacterizedy
loss of self-esteem, decreasedsocial status and
decline in function, and treating tooth loss means
returningto a normallifestyle andimproving quality
of life.?3

For prosthetic rehabilitation of edentulous
patients, there are mainly three rehabilitation
strategies: (RCD), implantsupported removable
denture(ISOD) or implantsupportedfixed denture
(ISFAFDP)*5

Among patientsrehabilitatedwith a removable
completedenture,thereis dissatisfactionassociated
with difficulties in adaptation and the resulting
feelingsof insecurity’®

The introduction of the implant system into
clinical practice has significantly expanded the
possibility of providing edentulouseldety patients
with a more reliable alternative to removable
dentures:*©

Treatmentwith dentalimplantscan provide fully
edentulouspatients with functions and aesthetics
similar to the naturaldentition.

Basically, dentalimplantswith (length> 10 mm
and diameter> 3.5 mm) are usedin variousclinical
situationst!

Although the advantagesof fixed implant

restorations are undeniable, in many pat i ent

restoration with fixed implants is not possible
without bone grafting and additional surgical
procedures,as well as additional time and cost
involved!?

To install an implant in the atrophied posterior
part of the jaw, additional proceduresare required:
autogenous$onegrafting, sinuslifting, repositioning
of theinferior alveolarnerve distractionmethod!>8

However, these methods are complex, labor
intensive, requirea long time for rehabilitation,there
is arisk of complicationsandis not indicatedfor all
elderlypatients.

Modern trendsin implantology offer alternative,
more reliable and predictablemethodsfor installing
implantsin the interforaminalarea,in orderto avoid
additionalbonerestorationproceduresPlacemenbf

four implants with distal cantilever prosthetic
appendagess one of the methodsproposedfor this

purposeyery popularandALL 4 implantsplacement
techniqued®?

Another solution is to use shortimplantsin the
posterioratrophiedarea,shortimplant supportin the
posterior region provided a more balancedstress
distribution by reducingthe stresse®n implantsvia
forcesappliedfrom the molarregion,but with severe
bone resorptionsometimeseven the installation of
shortimplantsis not possible?*

It is also possibleto install four implantsin the
interforaminal area and support them with hybrid
removable dentures of different fixations (ball-
shaped, beamrail). Using this concept, even a
severely atrophied lower jaw can be rehabilitated,
eliminatingthe elongationof cantilevers?®

Most patientsprefer fixed restorationdesignsto
feel like "natural teeth" and with the patient being
ableto maintainadequat®ral hygiene fixed implant
restorationswould be a suitable and comfortable
treatmenbption.

This protocol representsa beneficial option for
improving retention and stabilization of implant
prostheses’

The benefits of dental implant supported or
retained denturesinclude increasedretention and
stability of the denture, improved chewing and
phonation,anda reducedate of ridge resorption all
of which have a positive impact on the well-being
andquality of life of patients.

There are many typesof attachmentsystemthat
can be usedfor implant overdenturese.qg.,ball, bar,
I5c8tor, magnetstelescope,TiSiSnap. Selectingthe
attachmentsystemmust considertheir role, suchas
only improving overdenture retention (e.g., ball
attachment)or retentionandstability (e.g.,roundbar
attachmentwith nonrigid anchorage)or retention,
stability and support (e.g., milled bars with rigid
anchorage)Main advantage®f removabledentures
on implantsare associatedvith improvedretention,
stability of the denturewhich will increasechewing
efficiency, speaking and comfort, which has a
positive effect on quality of life), reducedgagreflex
comparedo conventionaldenturesjeadsto a lower
rate of bone resorptiondue to behind. it is better
tolerated by patients who are wary of complex
medical interventions. Plaque control in implant
supportedremovabledenturesis easiercomparedo
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implantsupportedixed dentures.

The main objectiveof this studywasto compare
rehabilitation options for mandibles with severe
posterior atrophy with four implants supporting a
fixed complete denture or a removable complete
denturewith differentfixation on 4 implants.

We examinedand carriedout complextreatment
with theinstallationof implantsin 82 patients(56 to
73 aged)yearswith completelyedentulougaws.

Patientawveregivendetailedinformationaboutthe
methodsandconceptf treatmentwith implants.All
patientsgaveinformedwritten consentto participate
in the study and to publish the data obtained.All
patientsunderwenta clinical examinationand using
cone beamcomputedtomography(CT) analyzedof
residual bone. CT image is taken before implants
insertionandafter prostheticrehabilitation.

Implants were placed according to standard
surgical protocol using flapless technique and
placementof the healingabutmentstherefore there
is no needfor anothersurgicalstep(Figurel).

Figures 2. OPGby 4 implantsusinga bar attachmentsystem

Figure 4. Intraoral Frontal Viewof bar
systensupportedoy 4 implants

Figure 5. Intraoral Frontal View
of removableoverdenture
supportedby 4 implantsusinga
bar system

Figure 1. Flaplesstechniqueand placemenbf
the healingabutments

Patientswith edentulouswere rehabilitatedwith
threeimplantsupportecprostheticprotocols.

The patientwasdividedinto 3 groups:

1) 1 group (21) patients received removable
overdenturesupportedby 4 implantsusinga bar
system(Figures2-6).

2) 2 group (19) patients received removable
overdenturesupportedby 4 implants using rail
systemof attachmentgFigures7-11).

3) 3 group(23) patientsreceivedscrewfixed bridge
restorationsupportedy 4 implants(Figures12-
16).

Figure 3. Removabl@verdentureusinga bar
attachmentsystem

Figure 6. Intraoral lateral view
of removableoverdenture
supportedby 4 implantsusinga
bar system
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Figure 7. OPGOn4 implantsfixedbridge  Figure 8. Extraoral viewon 4 Figure 9. Extraoral viewon 4
prosthesisn upperjaw on4 implants implantsfixedbridge prosthesis  implantsfixed bridge prosthesis
fixed bridge prosthesighelower jaw andremovableoverdenturaising andremovableoverdenturausing

rail attachmentsystenfor thein  rail attachmentsystenfor the
upperjaw lower jaw

Figure 10. Intraoral frontal viewof removable Figure 11.Intraoral lateral viewof removable
overdenturesupportedoy 4 implantsusinga rail system overdenturesupportedoy 4 implantsusinga rail system

Figure 13.Removable Figure 14.0On4 implantsscrew

overdenturen upperjaw fixedbridge prosthesidor lower
jaw

Patients were advised to strictly follow the Immediate loading with temporary provisional
postoperativenstructions.Postoperativenstructions prosthesesvascarriedout whentheimplantdiameter
target mainly postoperative medications, the andlengthweresufficient, the insertionmomentwas
adequateplaquecontrol and using a soft diet during 45 N cm or more in the presenceof a complete
thefirst weeks. removableprosthesis.Final dental prostheticswas
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performed 4 months after surgeryin the maxilla,
respectivelyafteratleast2-3 monthsin themandible.

Pertimplantmarginalbonelevel (MBL) hasbeen
evaluatedimmediately (base line for comparison)
1 vy 8ay eads5s y afenrnglantinstallation,
comparedvith valuesatlastfollow-up.

Pat i dimcal®liow-upswerescheduleagvery
6 months.Succesgriteria were evaluatedaccording
to Buseretal 28

The methodof questioningpatientswasused.The
assessmentvas carried out using a point system:
chewingefficiency, easeof careanduse,stability of
thedentures.

Quality of life, assessisedthe Oral healthrelated
quality of life the OHIP-G scale?® The questionnaire
includedthe following questiongfrom 1 to 5 points):
1) Are you satisfiedwith yourimplant?

2) Are you satisfiedwith the operation?

3) Are you satisfiedwith the prosthetics?

High scoresimply high patientsatisfactionand high
guality of life associatedvith oral health,while low
scoredgndicatedissatisfaction.

Data were analyzed from 82 patients; no
postoperative complications were reported. In
clinical follow-up the implants showedno mobility,
sorenes®r painduringfunction, patientshadhealthy
softtissues.

For patientslgroupMBL after 1 year0.82 mm,
after3 yearsl.23mm, after5 yearswas1.46mm.

For patients2 groupsMBL after 1 year0.84mm,
after3 yearsl.28mm, after5 yearswas1.49mm.

For patients3 groupsMBL after 1 year0.91mm,
after3 yearsl.32mm, after5 yearswas1.53mm.

The patients were satisfied with the result of
treatmentusingimplants Mean OHIP-G scores(out
of amaximumof 5 pointg were.

1 patientsratedtheir satisfactionwith the implant
at1group4.7+ 0.2,2 groups4.6 + 0.3, 3 groups
4.2+ 0.4.

1 pat i satsfadidhwith the operationl group
4.6+ 0.3,2groups4.5+ 0.3,3 groups4.7+ 0.4.

1 pat i satsfactichwith prostheticslgroup4.7
+0.2,2groups4.6+ 0.3,3 groups4.8+ 0.4.

Speechadaptationof patients with removable

denturesfixed implants,occurredwithin aweek.

5-year implants cumulative survival rate 1group
rateswas 96.7%, 2 groupwas 97.2%, 3 group rates
was 96,9%. The prosthesiscumulativesurvival rate
1groupwas96.7%,2 groupwas97.4%,3 groupwas
97,6%.

After along periodof tooth extraction,significant
resorptionof the alveolarbone sometimedimits the
installation of standard implants, which requires
differentstrategiedor increasingooneheight°

Often, edentulouspatientsare elderly and face
barriersto accessingreatment(e.g.limited financial
resourcestransportationdifficulties, communication
problems associatedwith hearing or visual acuity
loss). They are less willing to accept complex
treatmentoptions, including major surgery such as
bone grafting and sometimeseven implants. Often
older people have systemic concomitantdiseases,
which aresometimesisk factorsfor the development
of complications. Considering the above, simpler
treatmentmethodswith high predictability and easy
maintenanc@roceduresirepreferred.

Implant prosthesesin edentulougpatients,despite
theincreasen their use,still havea low prevalence.
Despite these factors limiting the use of implant
denturesin patientswith completeedentuloudoss,
dueto their superiortreatmenbutcomesomparedo
conventionaldenturesor denturesthey are likely to
becomea widely usedstandardireatmentoption in
thefuture 3132

The useof implantsfor prostheticrehabilitationis
likely to increaseovertime dueto advancesn dental
researchand technology, coupled with decreased
costsof implant treatmentand increasedacceptance
of this treatmenbptionby the generapublic 3334

In patientswith deterioratinggeneralhealthwho
require extensive augmentation procedures,
minimally invasivetechniquesshouldbe considered.
In thisregardtheuseof implantsinstalledin thearea
installed betweenthe mental foramensmay be the
optimalsolution.

Implantsupported dentures are an excellent
treatmentoptionfor edentulougpatients Retentionis
achieved through the use of attachmentsplaced
directly on implants or on bar superstructures.
Adequatecleaningand hygienemeasuresaswell as
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careof the removabledentureandintraoralretention
elementsarecritical for long-termclinical success.

Patientstreatedwith implantsupporteddentures
have significantly higher chewing performance,
functional scores,and quality of life than patients
wearing conventionalcompletedentures. Implant
supportedixed denturegequre lessongoingroutine
maintenancahan implantsupporteddentures(these
denturesareremovableandrequirethe patientto put
themin andoutdaily).

In this study, all patients 5 vyears after
rehabilitationwith implantationand prostheticsvere
satisfied with the functional, aestheticand social
resultsof treatment.

The results of a study of p at i eubjectvé
assessmenif the effectivenessof treatmentclearly
demonstrateghe advantageof fixed denturesfixed

Implantsupporting structures on implants,
installedbetweenthe mentalforamensare areliable
and predictablemethod for patientswith complete
edentulous and significant jaw resorption. This
solution is a reliable alternativeto bone grafting,
demonstratingewer complications fewer additional
surgical proceduresand demonstratingsatisfactory
long-termsurvival.
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Abstract
Background: The chin an important aesthetic unit of the facial structure and play a key role in the appearang
face. This study evaluated the surgical results of genioplasty using a Biopolyethylene impRait)(Su
Material and Methods: The study included 42 patients with a follayp period of 3 years who underwe
genioplasty in the clinic from 2022023.
All patients underwent a standard clinical examination and computed tomography (CT). To plan the required
of chin augmentation,ephalometric analysis is used. The genioplasty surgery was planned on a 3D mode
skull, installing standard biocimplants on the 3D model of the obtained 3D printed CT image. Genioplas
performed using a Biopolyethylene implant {Sar).
Outcomeswere assessed using the Outcome Assessment, consisting ofitean 1Questionnaire complete
preoperatively, 6 months postoperatively, 1 and 3 years postoperatively.
Result: Among the 42 operated patients, no complications were observed during the operation. Complicatio
noted in the londerm postoperative period: swelling in 4 patients, in 2 patients with unsatisfied aesthetic
without other serious complicatis. In all clinical observations, stable support of the Biopolyethylene implants.
The mean score was 26.4 at preoperative assessment, 78.2 at 6 months postoperatively, and 87.6
postoperatively. The surgical results showed favorable aesthatltsydésw infection rates, strong implant fixatior
good skin texture/skin/soft tissue thickness. This technique is simple and effective and is recommended for
in the practice of a facial plastic surgeon.
Conclusions: Augmentation genioplasty ugj the Biopolyethylene implant is a simple and effective surg
procedure that can lead to aesthetically acceptable results with minimal pain using. Patients are satisfied
aesthetic and functional results genioplasty.

Keywords:chin, 3D mode] Augmentatiorgenioplasty Biopolyethyleneémplant.

Harutyunyan A, Karapetyan E, Petrosyan E Evaluation Of The Effectiveness Of Genioplasty Using Biopolyethylene
(Su-por) Implants. Bulletin of Stomatology and Maxillofacial Surgery?024;20(1):5-34. doi: 10.58240/1829006-2024.1
26

26



Facial proportions are critical to good facial
aestheticsand this balanceis vital to achievingan
acceptabl@esthetiaesult?!?

The position of the chin is importantto establish
the correctfacial profile andsymmetryof theface®®

If the proportions of the chin are disturbed,
genioplastyis performedto achievebalancein the
lower third of theface®

To correctcosmeticandfunctional deformities,it
is carried out by using various methodsof chin
augmentation.

There are many different surgical technigues
genioplasty described in the scientific literature,
usingosteotomygchinimplantationor fillers.8 10

For many years, horizontal osteotomy was
performedto enlargethe chin. Genioplastyhas a
significant effect on facial symmetry. Indication
Genioplastyin caseof mild to modestretrogeny,
microgeniaanddeviatedchin 113

Genioplastycanbe performedusingexisting chin
bone or an implant that is placedon the top of the
chin bone betweenthe bone and surroundingsoft
tissue.

Horizontal osteotomy of lower border of
mandiblular symphysis through the intraoral
approachwas first introducedby Richard Trauner
andHugoObwegeset?

Osseous (bony) genioplasty or fis | i
g e ni o pubesthe pagiedt'sexisting chin bone.A
sliding genioplastyis performedby accessingthe
chin bonethroughanincision inside the mouth after
making a horizontal incision under the teeth, the
boneis movedforward and/ordown to the desired
locationandheldtherewith a plateandscrews'®

Horizontal osteotmy of chin can correct a
horizontal or vertical deficiency or excessof chin.
Indeed,osseougenioplastyis aflexible andversatile
procedure.Producesthe samesatisfactoryresult as
osseousgenioplastyin casesof mild to moderate
horizontal chin deficiency. This is also optimal,
reducing the risk of rejection that can sometimes
occur when installing an implant. However, not all
patientsagreeto osteotomy:®1’

Now alloplastic chin implants and sliding
genioplastyare the main acceptedmethodsof chin

augmentationGenioplastyusingvariousbioimplants
aswell asvariousmanipulationsonthechin &2

Chin implants are made of silicone or porous
polyethylene, in a variety of shapes,sizes and
configurations?

Chin augmentationwith implants has become
popularin the recentyears.For chin augmentation,
the ideal treatment is silicone chin implant
genioplasty,which changesthe appearanceof the
chin andjawline. Genioplastywith chin implantsis
indicatedfor mild retrogeniaor minor irregularities
in the contourof the chin 2428

Chin implants are made of silicone or porous
polyethylene, in a variety of shapes,sizes and
configurations.Silicone implants are similar to the
materials used for breast implants, but they are
denser After insertinga silicone implant throughan
internal intraoral incision, a layer of scar forms
around the implant. Becauseporous polyethylene
implants are porous, the material allows tissue to
grow into it, meaningthat it will hold its position
better and be less prone to infection and rejection;
however|f it needso beremoveddueto infectionor
malposition, it is more difficult to remove than
siliconeimplant®®

SuPor surgical implants are wused in
reconstruction and augmentation of the
craniomaxillofacialarea,madeof pure high-density
polyethyleng HDPE) 33!

N 9This study was conducted to evaluate the
effectiveness of genioplasty using SuPor
Biopolyethylenesurgicalimplants.

The study included 42 patientswith a follow-up
period of 3 yearswho underwentgenioplastyin the
clinic from January2020i 2023.

All  patients underwent a standard clinical
examinationand spiral computedtomography(CT).
To plan the requiredvolume of chin augmentation,
cephalometric analysis is used. The genioplasty
surgerywas plannedon a 3D model of the skull,
installing standardbioimplantson the 3D model of
theobtained3D printedCT image(Figuresl-6).
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Figures 6. 3D planningon a printedmodel

Surgery technique of genioplasty using a
Biopolyethyleneémplant (Su-Por)

The operations were performed under local
anesthesiawith intravenoussedationand analgesia,
and generalanesthesiavas administeredo patients
who were afraid to undergo surgery under local
anesthesiar havingundergonetheroperationsuch

as facial contouringsurgery,rhinoplastyor facelift
procedure.

The mucousmembraneof the oral cavity wascut
with 2 vertical incisions in the canine areaand 1
horizontal incision was connected, the
mucoperiosteallap was separatedrom the bone.A
chinimplant, createdtaking into accountthe contour
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of the chin, wasplacedon the exposedsurfaceof the
bonein the chin areaandfixed with screwsthe flap
was returned to its place and sutured (fig.7-10).
Patientsvasgiven prophylacticantibiotic therapyfor

1 week. The wound was inspected daily and
antibiotic treatmentwascarriedout, the sutureswere
removedafter 10 days.

Figures 7-10. Stagesurgicaltechniqueof genioplastyusinga Biopolyethylenémplant

Outcomes were assessedusing the Outcome
Assessmentgconsisting of a 10-item questionnaire
GAIS completed preoperatively, 6 months
postoperatively.

Results

Amongthe 42 operatedhatientsno complications
were observedduring the operation.Complications
were noted in the long-term postoperativeperiod:
swelling in 4 patients,in 2 patientswith unsatisfied
aesthetiaesultswithout other seriouscomplications.
In all clinical observations,stable support of the
Biopolyethylenamplants.

All the patientsshowedsignificantimprovement
in facial profile, high degreeof satisfactionand the
resultingimprovedself-esteenfrom bothprocedures.

The mean score was 22.7 at preoperative
assessment76.2 at 6 months postoperatively,and
89.6 at 3 yearspostoperativelyThe surgicalresults
showed favorable aestheticresults, low infection
rates, strong implant fixation, good skin
texture/skin/softtissue thickness.This techniqueis
simple and effective and is recommendedfor
inclusionin the practiceof a facial plasticsurgeon.

Examplesof photographstaken before surgery
and6 monthsaftersurgeryarepresentedqFigures11-
15).

Figures14,15. Photograph§3 monthsafter surgery
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Isolated augmentation genioplasty using a
Biopolyethylenechin implant improved the profile
andreducedsaggingof the soft tissuesof the neckin
the lateral projection.In addition, the installation of
theimplant contributedto the vertical lengtheningof
thelowerjaw in the frontal projection.

The chin animportantaestheticunit of the facial
structureandplay a key role in the appearancef the
face. Chin deformities can occur in various
variations; (a) excessivechin, (b) insufficient chin,
(c) asymmetricathin, or acombinationof these.

To solve the problem of the chin, common
surgicalprocedurds genioplasty Therearedifferent
types of genioplasty such as advancementusing
osteotomy, autologous fat transfer, injection of
fillers, andthe useof alloimplants323°

Chin advancemenafter horizontal osteotomyis
the gold standardfor chin augmentationhoweverit
is a complex procedurerequiring generalanesthesia
andseveraldaysof hospitalizatior®

Most patients prefer a simple, safe and less
invasive procedure.Each technique has its own
advantageanddisadvantages.

Autologous grafting or filler injections are
minimally invasive,non-surgicaloptions,but require
repeat procedures with unpredictable long-term
results®’

Genioplastyusingalloplasticmaterialsis a viable
alternativeto both osteotomyandfat/filler injections,
howeverthereis a risk of infection, migration and
damageto the mental muscles and nerves, and
secondarybone resorption can damagethe tooth
root38

This study evaluated the surgical results of
genioplastyin 42 patientsusing a Biopolyethylene
implant (Su-Por). SuPor has excelent crosslink
ability, is easyto cut and retainsits shapewhen

flexed to suit patient needs.Fixation of Such -Por
Surgical Implants may be achievedusing sutures,
surgicalfixation screws,or K-wire. Fixation screws
may be placeddirectly throughthe implant without
pre-drilled holes.WhenprocessedSu-Porbecomes
porousgraftthatallowstissueintegration

This study is limited by its retrospectivedesign
and small sample size. Additionally, objective
assessmenttools should be used to evaluate
postoperativeutcomes.

Augmentation  genioplasty  using the
Biopolyethyleneimplant is a simple and effective
surgical procedurethat can lead to aesthetically
acceptableresults with minimal pain. Patientsare
satisfied with the aestheticand functional results
genioplastyusinga Biopolyethylenemplant (Su-Po)
is an effective surgicalmethodthat providesoptimal
functionalaestheticandresults.
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Abstract
Background: Today, there is a wide variety of techniques for eliminating oroacdraimunicationOne of them is the
tunnel technique using a flap of tleiccalfat pad. The introduction of this technique into clinical practice and
determination of the characteristics of the clinical course of the postoperative period in patients with the elimin
the oroantratommunicatiorusing the tunnel methaalith the buccalfat pad determined the purpose of this work.
Objectives: To determine the features of the clinical course of the postoperative period in patients with eliming
the oroantratommunicatiorusing the tunnel methaalith the buccalfat pad.
Materials and methods: In 30 patients aged from 35 to 72 yeatsthe Department of Surgical Dentistiof
ROSUNIMED was carried out the management of oroantral communication arising during the extraction of m
molars using the buccal fat pad by tunmethod
Results: In all cases of elimination of the oroantca@mmunicatiorafter maxillary molarsremoval, the tunnel techniqu
was used without completely covering the flap oftiiecal fat padvith a vestibular flap. There was a general tende
for the severity of pain and swelling to increase on the 3rd day after treatment and decrease by the 7th da
control examinations, no cases of recurrence of oroartramunicationvere detected. Complete epithelization of t
postoperative area wass#sved in 29 patients (96.7%) on day 30.
Conclusions: The emerging specific features of the postoperative period allow us to recommend the tunnel me
the oroantral communication management using the buccal fat pad

Keywords:buccalfat pad tunneltechnique oroantral anastomosistoothextraction CBCT.
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The oroantral communication(OCA), an open
connectiorbetweenrthe oral cavity andthe maxillary
sinus (MS), can occur during maxillary tooth
extraction.The mainrisk factorsareclinical, defined
on radiographsas areasof periapicalinflammation,
and anatomical,representingthe proximity of the
roots of maxillary teethor their penetrationinto the
MS.12

Most often, OAC occursintraoperativelyduring
extractionof maxillary molarsandpremolaré. There
are many surgical techniquesfor managementof
OAC, which can be divided into several groups
dependingon the type of materialused(autogenous,
allogeneicpr xenogeneic}*

Surgical protocols using autogenous tissues
include the use of both local tissuesin the form of
flaps, the so-called nonfree plasty, and grafts - free
plasty. The techniquesof nonfree plasty using flaps
include the classic mobilized vestibulartrapezoidal
flap andlingual flap from the palate®®

Soft tissue grafts retainedthird molars can be
usedasagraftto treatOAC.’

There is also a combined method using
autogenousonegraft andmobilizedtrapezoidaflap
from the vestibularsurfaceof the alveolarproces$®

The main advantageof flap techniquesis the
preservatiorof flap blood supply and,consequently,
a high probability of its rapid revascularizatiomn the
receiving area. The limitation of wusing an
advancemenrtbuccalflap is the needfor a sufficiently
large mobilization of the flap, which makes it
possible to cover the defect - the socket of the
extractedtooth in the areaof which the oroantral
communicationoccurred,but it leadsto deformation
of the oral vestibule, changesin its anatomy,
reductionof its depth, and scarringchangesin the
mucosa.

At thesametime, if theflap tensionis maintained,
there is a probability of wound dehiscenceand
recurrence of oroantral communication with the
development of perforative form of maxillary
sinusitis.A numberof limitations of usinga lingual
flap from the palatearetherisk of bleedingin caseof
damageto the palatineartery, which is a part of the
flap, and probable necrosis of the flap, which
developsas a result of ischemiaat the areaof flap
rotation, as well as painful healing by secondary
intension of the actually exposedareaof the hard

palate wheretheflap wascut out®

Accordingly,themethodsof free graftingwith the
use of grafts have a positive side. There is no
necessityto mobilize the flap for a long distance put
higher risk of graft necrosisdue to the graft blood
supply only at the expenseof the receivingarea,as
well as the needto open a secondsurgical field,
which leadsto additional discomfortof the patient.
One of the alternativetechniquesis the method of
OAC managementsingthe buccalfat pad(BFP)*

The BFPis a clusterof specializedadiposetissue
with a lobular structure. It has a body and 4
extensions:cheek, pterygoid, pterygepalatine, and
temporal.Taking into accountits rich blood supply,
the BFP canbe usedasanautogenouslonormaterial
for the treatmentof OAC bothwith its coveringwith
a mobilized vestibulartrapezoidalflap and exposed
with no covering'? In scientific studieson OAC
managementaccesso the BFP is usually obtained
by peelingoff awide full -layertrapezoidaflap in the
distal maxillary regionanddissectingthe periosteum
atits baset'*3

At the sametime, it seemspossibleto use the
tunnel technique, which implies the treatment of
OAC with the BFP,whichis carriedout underafull -
layer tunnel from the vestibule,whereaccesgo the
BFP was obtained,to the socketof the tooth where
OAC wasdetected*

Implementation of this technique into clinical
practiceand determinatiorof specificfeaturesof the
postoperativeperiodin patientswith OAC treatment
using the tunnel method with the BFP have
determinedherelevanceof this work.

To determinethe clinical specific features of
OAC managementin patients using the tunnel
methodwith the BFP.

After obtainingvoluntaryinformedconsentthirty
patientsaged29 to 72 yearswere treatedfor OAC
that occurreddirectly during tooth extractionusinga
tunneltechniquewith BFP [14] at the Departmenbf
Surgical Dentistry of the ROSUNIMED. The study
was conductedfor 3 yearsfrom Septembe021 to
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September2023. Patientswere informed about the
technique of surgical intervention using BFP,
possible complications and alternative treatment
options, their advantagesand disadvantagesethics
committeereporti 01-22 from 20.01.2022).

Eachpatientunderwentonebeamcomputed
tomography (CBCT) prior to tooth extraction to
determinethe potential risk of intraoperativeOAC
(KAVO OP 3D Vision (FOV 160x 100mmto 160x
130 mm; voxel size, 0.3 mm; scan time, 8.9 s;
exposuretime, 3.7 s; voltage, 120 kV; current, 5
mA).

The method of assessinghe potential risk of
oroantral communication during maxillary tooth
extraction consists of measuringon the patient's
CBCT in aviewerprogramthe distancefrom theroot
surface of the canine, first premolar, second
premolar,first molar, secondmolar, third molar of
the maxilla to the floor of the MS andcorrelatingthe
data obtainal with the potential risk of oroantral
communicationwherethe risk is considerechigh if
the tooth root protrudesinto the maxillary sinus
cavity, moderatef thetoothroot contactsheborders
of the maxillary sinus without protruding into the
maxillary sinuscavity, the cortical plate of the floor
of the maxillary sinusis interrupted,a low risk is
consideredf thetoothrootis locatedat a distanceto
thefloor of the maxillary sinusof morethan2 mm or
lessthan2 mm without interruptingthe cortical plate.

Control examinationsvere performedon the 1st,
3rd, 7th, 7th, 14th, and 30th days. Clinical specific
featuresof the postoperativeperiod in the form of
pain, edema, epithelialization of the postoperative
woundandindividual complaintsof the patientswere
assesseddne monthafter tooth extractionand OAC
treatment,all patientsunderwentcontrol CBCT to
assesghe dynamicsof the periapicalinflammatory
process and control the effectivenessof OAC
treatmen{Figures1-22).

The severity of the pain syndromewas assessed
individually using the visual analogscale (VAS) of
pain, which is a 10 cm ruler with 10 divisions of 1
cm each.Eachdivision of the ruler correspondedo
one VAS score. At each control examinationthe
patientwasaskedto indicatethe maximumdegreeof
pain syndromeseverityaccordingto VAS in points,
where0 - no pain, 1-3 - mild pain, 4-5 - moderate
pain, 6-7 - severepain, 8-9 - very severepain, 10 -
intolerablepain.

The degree of edema severity was assessed
visually at control examinationsusing the scale of
edemaseverityin points,where0 points- edemais
not visualized, 1 point - edemais insignificantly
expressed? points- pronouncecdema.

Wound epithelializationwas evaluatedon control
examinationsusing peroxide test. A 3% hydrogen
peroxide solution was drip-fed to the postoperative
area from a syringe. If there was a reaction in
bubbling, epithelialization was considered
incomplete, the absenceof reaction indicated the
completeepithelializationof the postoperativarea®®

Inclusion criteria: patientsover 18 yearsof age
who werescheduledor maxillary molarextraction.

Exclusion criteria: patientswho did not comply
with postoperativeecommendationsnissedfollow-
up examinations

Surgical protocol

Thirty patientswere included in the study, and
theyunderwentOAC treatmenthatoccurreddirectly
during tooth extractionof the maxillary molar group
usinga BFP (Figures 1-10).*4

After antiseptictreatmentof the operativearea
with  0.05% Chlorhexidine solution under local
anesthesiaSol. Articaini 4% -1.7 ml 1:100000 a
circularintrasulcularincisionwasmadein the areaof
the extractediooth. The tooth wasextractedusingan
elevator and forceps after root separationusing a
straight handpiecewith carbide cuttersunderwater
coolingwith sterilesalinesolution.

After tooth extraction,we performedcurettageof
the socket,its visual examinationandprobingwith a
periodontalprobe (Figure 4). If OAC was detected
during probingof the socketfloor with a periodontal
probe,a 1.5 cm long horizontalincisionwasmadein
the areaof the vestibuleat the level of the extracted
tooth (Figure5). Bluntly, usinga Holsteadclamp,we
moved in the direction under the zygomatic arch,
pulling apartthe soft tissuesandthusvisualizedthe
BFP (Figure6). Usingarasp,afull-layersubgingival
tunnelwasformedalongthe vestibularsurfaceof the
alveolr processfrom the socket of the extracted
toothto the site of the BFP. Mobilization of the BFP
was performed:one Halsteadclampwas usedto pull
the BFP toward the socketof the extractedtooth,
taking care to avoid excessivetension;the second
Halstead clamp was used to bluntly separatethe
ligamentsof the BFP from the surroundingtissues.
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Next, the BFP was placedover the alveolarprocess
in the directionof the socketof the extractedoothto
ensuresufficient mobilization and integrity of the
BFP (Figure 7). The suture material was threaded

throughthe tunnelto the socketand the OAC was
closedwith it (Figure 8). In the areaof the tooth
socket, the BFP was fixed with suturesto the
surrounding mucosa around the perimeter of the

socket.The vestibularincision was also suturedwith
knottedsutureqFigure9).

throughthe tunnel,andthe endof the mobilizedBFP
was captured with a horizontal mattress suture
without tightening the knot. The BFP was guided

Figure 3. Prefabricatedmmediate
plasticmouthguard

Figure 1. Teeth2.5,2.6,2.7and
retentiontooth 2.8in a 40-yearold
patientto beextracted

Figure 2. CBCTfragment.A- sagittal
slice; B- frontal slice. Tooth2.7
indicationsof potentialhigh risk of
OAC

Figure 4. Socket®f extractedteeth2.5, Figure 5. Vestibularhorizontalincision  Figure 6. Visualizationof the BFP
2.6,2.7and2.8.OACdetectedn the in theregionof the extractedtooth
socketareaof tooth 2.7 after the socket

curettagestage

Figure 10. Trying onthe
mouthguardin theoral
cavity

Figure 9. TheBFP s fixed
with suturesin the socket
of tooth2.7 Suturesare
placedin the areaof the
vestibulelodoformgauze
wasplacedin the sockets
of extractedteeth2.5,2.6

Figure 8. TheBFPis
tunneledwith a suturethread

Figure 7. Mobilization of the
BFP overthe maxillary
alveolarprocess
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To protectthe postoperativareafrom mechanical
impact each patient had a thermoplasticimmediate
mouthguardmade by a vacuumformer. To reduce
the pressureof the plastic on the wound surface,
additional protection of the postoperativearea and
antiseptic action, MetrogytDenta gel and an
iodoform gauzeswabwere applied. The mouthguard
was allowed to be removed during follow-up
examinations to assess the condition of the
postoperativearea,as well as before brushingteeth
andantiseptiareatmenbf the oral cavity aftereating
(Figures3,10).

PatientswvereprescribedAmoxicillin 500 mg with
Clavulanicacid 125 mg, 2 timesa dayfor 7 days,in
caseof pain Nimesulide100 mg 1 tablet1-2 timesa
day for up to 5 days.Antiseptictreatmentof the oral

Figure 11.Patient's
appearanceControl
examinatioron 1 dayafter
surgery.Edemais
insignificantlyexpressed

Figure 12.Clinical picturein theoral cavity,1 dayafter
surgicalintervention. A - with mouthguard; B - without
mouthguard

cavity with 0.05% Chlorhexidinesolution 3 times a

day for 2 weeks,dry cold compresdocally for 24

hours for 20 minuteswith a break of 20 minutes.
Mometasone furoate nasal spray 50 mcg/dose
(Nazonex)2 inhalationsinto eachnasalpassag®nce
daily for up to 7 days[16]. Sneezingwith the mouth

closedand blowing the nosewere prohibited for 2

weeks.Control examinationsvere performedon the

1st, 3rd, 7th, 14th,and 30th day. Sutureremovalwas
performedon the 7th and/or 14th day dependingon

the conditionof the woundandsuturesat the time of

examination (Figure 16). One month after the

surgical intervention a repeatedCBCT study was
scheduled to control the dynamics of the

inflammatoryprocesgFigure21).

Figure 13. Patient's
appearanceControl
examinatioron the 3rd day
after surgery.Theedemas
insignificantlyexpressed

Figure 14. Clinical picturein theoral cavity,3 daysafter surgery.
A - with a mouthguard; B - withouta mouthguard

Figure 15. Patient'sappearance.
Controlexaminatioron the 7th day
after surgery.Theedemas
insignificantlyexpressed

Zhidkov R, Tsitsiashvili A, Vasilev Y, Kanukoeva E, Zhdanova M, Panin A. Clinical Features Of Oroantral
Communication Management Using Buccal Fat Pad By Tunnel MethadBulletin of Stomatology and Maxillofacial

Surgery 2024;20(1)35-48. doi: 10.58240/182900652024.135

39



Figure 16 a, b. Clinical picturein the oral cavity, 7 daysafter surgery.A - with a
mouthguard; B - withouta mouthguard. Sutureremoval

Figure 18a, b. Clinical picturein theoral cavity,14 daysafter surgery. A - with a
mouthguard; B - withouta mouthguard

Figure 20. Clinical picturein theoral cavity, 30 daysafter
surgery.Signsof completeepithelialization

Thirty patientsparticipatedn the study: 13 males
and 17 females.The agerangedfrom 29 to 72 years
(mediand5.5years).OAC occurredduring extraction
of first molarsin 15 patients(50% of cases)second
molarsin 10 patients(33.3%o0f cases)includingone
35-yearold femalepatientduring extractionof tooth
1.7 andretinedtooth 1.8 locatedapically to the tooth

Figure 17.Patient'sappearance.
Control examinatioron 14 daysafter
surgery.Theedemads insignificantly

expressed

Figure 19. Patient'sappearance.

Control examinatioron the 30thday
after surgery.Thereis no edema

Figure 21. CBCTfragmentonemonthafter surgical
treatment.Thereare signsof decreasedntensityof the MS
shadowingareas

1.7, andthird molarsin 5 patients(16.7% of cases).
In all casesof OAC treatmentthe tunneltechnique
wasusedwithout completeoverlapof the BFP with a
vestibularflap.

Pain syndromeat 1 day after surgical treatment
accordingto VAS was in the rangefrom 2 to 5
points, meanvalue 3.4 £1.2. Of these,7 patients
(23.3% of patients) reported pain intensity at the
maximumlevel of 5 points,and9 patients(30%) - at
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VAS score

the minimum level of 2 points. On day 3, the pain
syndromerangedfrom 2 to 6 points,with a meanof
3.841.1. Of these, 1 patient (3.3%) reported a
maximum level of pain and 3 patients (10%) a

minimumlevel of pain.On day 7, the pain syndrome
on VAS was in the rangeof 1 to 4 points, mean m O points

Assessment of postoperative edema

W
v

W
(=]

N
w

N
o

m 1 point

1.8+£0.89. Of these, 1 patient (3.3%) noted the
maximum level of pain intensity, and 14 patients
(46.7%)- the minimumlevel. On 14 days,the scores
rangedfrom O to 2, with a meanvalueof 0.43+0.63.
Of these,2 patients(6.7%) reportedpain intensity at
the maximumlevel, and 19 patients(63.3%) had no
pain.Onthe 30thday no patientnotedthe occurrence
of signs of spontaneougain in the postoperative

M 2 points

o
wn

Number of patients

[
=]

v

o

Day 1 Day 3 Day 7 Day 14 Day 30

Follow-up examination

area. There was a general tendencyfor the pain Figure 23. Diagramof postoperativeedema
syndrome to increase by 3 days after surgical assessmelin patients
treatmentwith a further decreasein pain intensity
(Figure 22). In all clinical casesthe postoperativeareahealed
by secondaryension.At visual examinationn cases
Evaluation of pain severity by VAS of incompleteepithelializationof the postoperative
7 area,expressedn the presenceof a wound surface

with fibrin layer, the peroxidetestwas positive. On
control examinationsl, 3, 7, 14 days after OAC

> treatmentll patientshadpositive peroxidetest.In 29
- patients on the 30th day the peroxide test was
= Max negative,indicating completeepithelializationof the

postoperativearea. One 35-yearold female patient
(3.3% of cases)had a positive peroxidetest on day
30 anda negativeteston follow-up examinatiorafter

0 2 months(Figure 24). No signsof complicationsin

the form of wound edge dehiscencerecurrenceof

OAC, and necrosis of the BFP were detected
throughouthe entireperiodof patientfollow-up.

B

w

N

[y

Day 1 Day 3 Day 7 Day 14 Day 30

Figure 22. Diagramof pain syndromeseverity
assessmefity VASscale

Assessment of postoperative area epithelialization

In all patients after surgical intervention,
edemapersistedup to and including 3 days. An

increasen collateraledema(2 points)was observed =
in 13 patients(43.3%) up to 3 dayswith a further 25
tendencyto decreasaup to 7 days.One week after B
surgery, no signs of edemawere detectedin any s R s
patient(Figure 23). ” ST
10
0 T

Day 1 Day 3 Day7 Day14 Day30 Day60

35

Number of patients

wn

Follow-up examination

Figure 24. Diagramof epithelializationassessment
of the postoperativeirea
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A 40yearold patient underwent a CBCT
examinationbefore orthopedictreatmentwith dental
implantssix monthsafter OAC treatmentThe slices

showsignsof reductionin the sizeof the bonedefect
and signs of increasein the bone height of the
alveolarridge (Figure 25).

Figure 25. CBCTfragment6 monthsafter surgicaltreatment.
A - frontal slice; B - sagittal slice.
Thereare signsof reductionin the sizeof the bonedefectand signsof increasecheightof the alveolarprocess.
Thereare no signsof pathologicchangesn the MS area.

In 11 patients(36.7%) there was a complaint of
"tightness" of the postoperativearea, which in 8
patients(26.7%) passedy the 7th day after surgery,
andin 3 patients(10%) by the 14thday.

One patient 40 yearsold complainedof a one
time bloody secretiorfrom the noseon thefirst night
aftersurgery.

Two patients 40 and 72 years old (6.7%)
complained of sensory dysfunction in the
postoperativeareain the zone of localizationof the
BFP. The patientsnotedthesesignsstartingfrom the
momentthe reactiveinflammatory symptomsin the
postoperativeareasubsidedand complainedaboutit
at the control examinationon the 7th day. Clinically,
there was an area of loss of sensitivity of the
postoperativeareaaccordingto the location of the
BFP in the socket of the extracted tooth. This
symptomdisappearedndependentlywithin 1 month
afterthe surgicalintervention.

One35yearold patienthada complicationin the
form of superficial necrosisof the vestibular flap.
The patientcomplainedof discomfortwhenwearing
a mouth guardon the 3rd day after OAC treatment.
Clinically, there were signs of necrosis of the
vestibularmucosaareaon the 3rd day after surgical
treatment.When signs of necrosisof the vestibular
flap were detected,the vestibular border of the
protective plastic mouth guardin the areaof teeth
1.7,1.6wasreducedTherewereno signsof necrosis
of the underlyingflap of the BFP andno recurrence

of OAC in this clinical case.Completeepithelization
confirmedby negativeperoxidetestwas determined
at the control examination2 months after surgical
treatment. Also, only this patientnotedirradiationof

painto theright eye,which, accordingo the patient's
words, occurred on the 2nd day after surgery.
Starting from the control examinationon the 14th

day after the surgical treatment,the patientdid not

havesuchacomplaint.

In our work, the absenceof OAC recurrencenas
observedin all cases.Final epithelialization was
clinically determinedat 30 days after surgery in
96.6% of cases.The time interval between the
examinationson the 14th and 30th day in the
presentedwork is 2 weeks. Taking into accounta
certain study design in our work, we admit the
probability of earliertermsof completeepithelization
of the postoperativarea,which agreeswith the data
of other authors [17, 18]. When comparing the
epithelializationtime in the tunneltechniqueof OAC
treatmentwith the use of a trapezoidalvestibular
Rehrmannflap and a lingual flap from the palate,
including the useof a vestibularflap with complete
overlap of the covering flap, complete
epithelialization occurred significantly later in the
first case®*®1!

Comparabledata on clinical manifestationsat
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follow-up examinationsvere obtainedby ShuklaB.

et al. in 2021 when comparingthe techniquesof

OAC treatment with the use of the BFP and
advanced vestibular trapezoidal flap. The study
included 20 patients aged 24-64 years who were
dividedinto 2 groupsof 10 patientseach.In thefirst

group OAC treatment was performed with an

advancedvestibulartrapezoidalflap, in the second
group- with the BFP with its partial exposuren the

oral cavity. The authorscomparedthe techniquesn

termsof the speedof intervention,the recurrenceof

OAC, aswell asthe severityof pain,mouthopening,
edema,infection, and wound edge dehiscenceln

both casesthere was no recurrenceof the disease,
infectionandwounddehiscence.

The operative time was comparablein both
groups (average27-29 minutes). Pain and edema
were less pronouncedin the first group, and
restriction of mouth openingin the secondgroup*®
Whenthe tunneltechniquewasusedin our work, all
patientswerefree from the symptomof restrictionof
mouthopening.

The authors of an earlier article, which also
compared these techniques, came to similar
conclusions.The control and experimentalgroups
consistedof 11 people aged 25 to 56 years. The
postoperativéollow-up periodwas1 month.Despite
the more pronouncededemaand pain syndromein
the BFP group, the authorsnotedlessrestriction of
mouth opening,and the overall treatmentoutcome
wasdescribedasequallysuccessfuin bothgroups®

The main complaint of patientsin our study in
36.7% (11 patients) was "tightness" of the
postoperativearea. In our opinion, this may be
mostly relatedto the specific featuresof the BFP,
especiallythe resulting tensionof the ligamentsof
the BFP, by which it is fixed to the surrounding
anatomicaktructuregduringits traction.Also, during
the formation of the subgingival tunnel from the
socketof the extractedtooth to the BFP, the areaof
softtissuesdetachedrom the bonecanacquiresome
mobility, which at the stageof suturingcanleadto its
coronal displacementand even in the visual and
instrumentabbsencef softtissuetensioncanleadto
sucha complaintin patients.This condition cannot
be calledflap mobilizationin its classicalsenseOn
the one hand, it may affect the depth of the oral
vestibule and the height of the attachedgingival
tissuedn thefuture.

And at the sametime, sucha techniqueof OAC
treatment is not purely "onelayer': coronal
displacemenof theflap allowsreducingthe distance
between the vestibular and palatal edges of the
mucosafeducingthe probability of OAC recurrence
and acceleratinghe processof epithelizationof the
postoperativearea. And the absenceof loosening
incision and mobilization of the covering flap
contributesto the preservationof its thicknessand,
accordingly, reducesthe risk of necrosis of the
coveringflap andthe underlyingtissues.

The presenceof a complicationin the form of
necrosisof the coveringflap in a 35-yearold patient
(3.3% of cases)canbe explainedby the thin biotype
of the mucosaand excessivepressureof the plastic
mouth guard on the postoperativearea from the
vestibularside,asreportedby the patient.Despitethe
fact thatthe plasticmouthguardallowsto protectthe
postoperative area from undesirable mechanical
effects, including traumatizationduring meal, it is
necessaryto draw the patients' attention to the
necessityof urgent unscheduledvisits in case of
discomfortwhenwearingthemfor timely correction
of themouthguard.

Also, only this patient(3.3%of casesromplained
of irradiation of pain to the right suborbitalregion.
Despitethe fact that the authorsnote the absenceof
large nervetrunksin the BFP [11], it is possiblethat
smaller branchesof the maxillary nerve may pass
throughthe BFP tissue.Thus, asepticinflammation
occurring in the mobilized flap of the BFP at the
stageof healingof the postoperativareamayleadto
thetemporaryappearancef sucha complaint.

In 2 patients (6.7% of cases)there was a
reversible sensorydisturbancein the postoperative
area. We also associatethe occurrence of this
complaintin patientswith reducednnervationof the
BFP and,accordingly,prolongedformation of nerve
endingsin the areaof the BFP accordinglyto the
socketof atoothwith OAC.

Someauthorshavenotedthat the useof BFP for
OAC treatmentmay be limited by possiblechanges
in facial configuration, as the BFP, especiallyits
superficial structures,are involved in the formation
of the aestheticontourof the face®?!

Despite the absenceof assessmenbf facial
configuration changesin the study objectives, no
patient visually intraoperatively and on control
examinationsafter the disappearancef edemawas
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found to have facial configuration changes.This

result is supportedby the work of Park J. et al.

(2019),which investigatedhe effectivenesof OAC

treatmentwith BFP in 25 patients. The causesof

OAC wereasfollows: maxillary resectionfor tumor
process, removal of implants and osteoplastic
material toothextractions.

In 3 patients there was repeated surgical
intervention for OAC treatment after previous
surgical treatmentby mobilization of the vestibular
trapezoidal flap. A two-layer technique with
mobilization of the trapezoidalvestibularflap was
usedin 22 casesandin 3 casesa collagenmembrane
was placed on the OAC area previously. The
treatmentsuccessrate was 92%. In two casesthe
OAC recurred, of which the first case was
spontaneoushhealedand the secondcaserequired
surgical closure of dehiscence.ln all cases,no
complicationsin the form of cheek retraction or
restriction of mouth opening were observed® We
have also previously found in experimental
anatomicalmodelingthat traction of the BFP or its
closesutgrowthto the maxillary caninesocketdoes
not lead to statistically significant changesin the
aesthetic parametersof the human face?> OAC
treatmentusing the tunnel techniqueoccurs due to
more deeply located extensionsof the BFP, which
does not affect the patient's face configuration®
which in turn has a positive effect on the
psychological landscapeof the surgical process,
when doctorstend for a slight decreaseof arterial
oxygensaturationwithin the normal rangewhenthe
patientdevelopedcpain?*

Despitethe wide variety of techniquesof OAC

treatmentjncluding clinical casesof OAC treatment
with OAC, there is no detailed descriptionof the
clinical specific featuresof the postoperativeperiod,
especially in domestic sources, which actualizes
more studieson this topic, including thoseusingthe
tunneltechniqueof OAC treatmentwith BFP.

The emerging specific features of the clinical
course in the postoperative period allow us to
recommendthe tunnel method of OAC treatment
with BFP when OAC occurred during tooth
extraction.
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Abstract

The prevalence of gingival recessions is very high, and it increases with age. The gingival recessions occur freq
populations both with high and low standards of dental care. Gingival recessions are surgically treated to i
aesthetics, redecroot hypersensitivity. Recently, the coronally advanced flap is more frequently used, displaci
free gingival graft and the laterally positioned flap. Connective tissue graft or a deepithelialised free gingival ¢
often used in combination witcoronally advanced flap. It has been stated, that periodontal plastic procedures
predictably determine complete root coverage in multiple Miller class | and Il recessions.

According to the treatment of multiple Miller class Il recessions, thetacls of evidence by clinical trials in the
literature. It should be considered, that dealing with multiple recessions can be associated with different limitaj
the same surgical area, such as interproximal bone loss, larger avascular surface,gbdk#ideeth, high muscle ang
frenulum attachments, etc. There is a quite big difference in the literature according to the data of comple
coverage percentage.
Another problem is dealing with black triangles because of interproximal bone lossuiSg, patients expect not only
recession closure, but also papillary reconstruction. But it is very hard to predict a complete root coverage a
class Il recession and papillary reconstruction at the same time.

The purpose of this clinical repdd to evaluate the effectiveness of the coronally advanced flap in combination
modified deepithelialised free gingival graft (MDFGG). The scalloped form of the deepithelialised free gingival g
combination with the coronally advanced flap helpedsolve two problems simultaneously: recession closure &
papillary reconstruction.

The results lead to further researches for the treatment of Miller class Ill and IV recessions, and also p
reconstruction techniques.

Keywords: gingival recession interproximal bone loss deepithelialisedfree gingival graft; modification
papillary reconstruction

increaseswith age. It was shown that almost all
personsabove 50 years of age have at least one
recessiorsite!

Gingival recessionsoccur frequently both in
populationswith high standard®f oral hygiené and

The gingival recessionis defined as marginal
tissue displacementapical to the cementeenamel
junction. The prevalenceof gingival recession§GR)

Bakalyan LV. The Use Of A Modified Deepithelialisedrree Gingival Graft In The Treatment Of Gingival Recessions
Associated With Interproximal Bone Loss. Case Report Bulletin of Stomatology and Maxillofacial Surgery
2024;20(1)49-57. doi: 10.58240/1829006>2024.149

49


mailto:vbakalyan@yahoo.com

in populationsdeprived of dental care® The high
prevalencedf GRsin populationswith high standards
of individual hygieneshowsthat mechanicafactors
playrole in recessiorformationandprogressiort All
the way, the biological mechanism of the
development of GRs is not fully understood.
However, the recessionformation follows the pre-
existing alveolar bone dehiscencé Orthodontic
therapycanplay a significantrole in the development
of GRs® It hasbeenrevealedthat young adults (18-
22 yearsold), orthodonticallytreatedsomeyearsago,
showedtwice higherrisk of developingGRsthanthe
oneswhod i dpassarthodontictreatment

GRs are surgically treatedto improve aesthetics,
reduceroot hypersensitivity Severalttechniqgueave
beensuggestedo treatsingle recessiond Theseare
the free gingival graft (FGG), coronally advanced
flap (CAF), laterally positionedflap (LPF), modified
coronally advanced flap (MCAF), coronally
advancedtunnel (CAT), laterally advancedtunnel
(LAT) techniquesVarious degreeof completeroot
coverage (CRC) has been achieved® Different
anatomicalfactors can influence on the result, i.e.
prominentroots, tooth rotation, high frenulum and
muscleattachmentsshallowvestibule etc?

Treating multiple adjacentrecessionds usually

CAF, MCAF, MCAT technique$? The estimated
differences mostly did not result to be either
statistically or clinically significant and should be
carefullyconsidered.

According to the treatmentof multiple Miller
class Il recessionsthere is lack of evidenceby
clinical trials in the literature?®2* All the way, it
should be considered,that dealing with multiple
recessions can be associated with different
limitations in the same surgical area, such as
interproximal bone loss, larger avascularsurface,
position of the teeth, high muscle and frenulum
attachmentsetc.

Thereis a quite big differencein the literature
accordingto the dataof CRC percentagé® Thombre
et al., 2013, showimprovementof CRC from 24 to
64% while addingADM to CAF for the treatmentof
multiple Miller classl andll recessiordefects.This
combinationwas only minimally inferior to the one
using CTG.?*® The maximal preserving of flap
vascularisationby tunnell modified CAF has also
shown its efficacy?”?® Aroca et al. 2009, 2010,
revealed that addition of PRF or EMD did not
improvetheresults?®:2°

It hasto be stated,that studieswith conflict of
interest showed better results, as CRC, than those

more difficult becauseit demandsmoreo p e r a t o rwiihsutconflict of interest!

manual patientcooperationthereis moreprobability
to havelocal factorsinterferingto achieveCRC, may

be more donor tissue will be needed,which is

difficult to obtain in patients especially with thin

gingival phenotype,etc. Different techniqueshave
beensuggestedor the treatmenof multiple adjacent
recessioni thelastdecades®!*

While free gingival grafts (FGG) and laterally
positionedflaps (LPF) were often usedin 1970sand
1980s,the coronally advancedflap (CAF) beganto
displacethemin clinical practicefrom late 1980sand
is now extensivelyused® dueto its predictability to
obtain soft tissue reconstruction and pleasant
aesthetic$® Severalcombinationsby adding grafts,
barriers or biomaterials over the root were
suggested’

It has been stated, that periodontal plastic
proceduregPPP)may predictablydetermineCRCin
multiple Miller classl andll recession$® Thereare
some contradictory datas accordingto the use of
acellular dermal matrix (ADM) .1°20 Enamel protein
derivatives(EMD),? diodelaserin combinationwith

According to the lack of assurancehat a Miller
classlll recessionwill befully coveredandkeeping
in mind possible legal interrelations betweenthe
patient and the personnel in the case of
<<insufficient>>treatmenta questioncanbe raised:
do we haveto try to treata Miller classlll recession?
The answerto the abovementionedguestioncan be
the dataof the following article,® which statethat
78,1 % of 1.647 GR defects with baseline and
follow-up informationshowrecessiordepthincrease.
The authorscameto conclusionthat the untreated
recessionshave tendency for progressionduring
long-termfollow-up.

Anotherproblemis the presencef blacktriangles
becauseof interproximal bone loss. Of course,
p at i expettatidnis not only recessiorcoverage,
but also papillary reconstructionlt is well known,
thatthe few techniquedor papillareconstructiorare
somewhatdifficult to perform by young specialists
andvery techniguesensitive.

An efficient Miller classlll recessioncoverage
technique could be created in the future with
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predictablepapillaryreconstructioroutcome.

A surgicaltechniques describedbelowon a case
reportusing a specialdesignconnectivetissuegraft
andacoronallyadvancediap.

PatientSY, 50 yearsold, female, admittedwith
complainsof esthetics,especiallyin the maxillary
front teethandright premolarsalsopuscomingfrom
pocketsat the samesites(Figurela).

Figure 1. Panoramicx-rays.A i afterinitial
periodontaltherapy

The patientdid not have medical problems,was
smokingup to 10 cigarettegperday. The patientwas
informed about possible general and oral health
problemsbecauseof smoking. Treatmentplan was
discusse@ndconfirmed.

Standardinitial periodontal therapy was done.
Oral hygieneinstructions,local antisepticsas 0,12%
chlorhexidineoral rinses full mouthscalingandroot
planningwasdone.

After 2 months pocket measurementrevealed
deeppocketsat teethNN 12, 13, 6-7 mmsin depth,
at 11-23 mean depth was 4-4.5 mms (pict. 2a).
Reconstructivesurgical procedureusing xenograft,
without membranewasdonefor theteethNN 13-23.
At the sametime boneaugmentatiorwas performed
at the site of tooth N14. The patientquitted smoking
for afew months,aweekbeforesurgery.

After 2 monthspocketmeasuremerrevealedihat
the pocketsoverteethNN 13-23 werenot morethen
3mms, exceptdl anddb of tooth N13 7 4 mms.An

implant was placedat the site of tooth N14 (Figure
1b).

Figure 1. B 1 after surgical periodontaltherapyand
implantplacementt the site of tooth N 14

The patientstill wasnot satisfiedwith the esthetic
outcomedue to recessionon teeth NN 13,12 and
black interproximal trianglesbetweenteeth NN 13,
12 and 11 (Figure 2b). Surgery was planned for
recessionclosureover teethNN 13,12, also papilla
augmentatiorbetweenteethNN 13, 12 and 12, 11.
There was also visualization of pigmentedroots of
teeth NN 13 and 12, so soft tissue augmentation
intendedto thickenthe gingivain orderto maskthe
visualizationof pigmentedoots.

The surgery was performed under block
anesthesia.A split thickness envelope flap was
elevatedrom vestibularside of teethNN 13-21 with
distal obliquereleasingncision at the site of tooth N
14 (Figure2c).

The incision beganin the centerof theinterdental
papilla. It was done with the help of interdental
blade, then a split thicknessflap was released2-
3mmsapically from the mucogingivalline. Carewas
takento verify the mobility of the flap in coronal
direction.

A modified, scallopedfull thicknessfree gingival
graft (MFGG) wastakenpalatallyfrom the teethNN
23-25, 2.5-:3 mmsfar from the gingival margin. The
coronal contour of the graft was following the
gingival margin of the neighboringteeth. The flap
was 1,52 mmsin thickness,and 3-8 mmsin width
(Figure 2d). The difference in width was due to
scallopedcontour.Attemptwasmadenot to overthin
the peaksof the graft both in thicknessand width.
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Figure 2. A - Blacktrianglesare seenafterinitial periodontaltherapy;B i blacktrianglesare seenafter
surgicalperiodontaltherapy;C 1 a split thicknesdlap with distal obliqueincisionis released,D 1 themodified,
scallopedform of thefree gingival graft (MFGG).

The free gingival graft (Figure 3a) was
deepithelialisedtrying again not to overthin the
peaks. The deepithelialisedmodified free gingival
graft (DMFGG) wassuturedso, thatthe edgesof the
flap (the peaks)weresuturedwith the palatalhalfs of
the interdentalpapillaewith polyglactin6-0 (fig.3b).

Figure 3. AT Themodified,scallopedfreegingival graft (MFGG), prior

The apical edge of the graft was fixed with a few
simple sutures,againpolyglactin 6-0 (pict. 3c). The
overlying flap was suturedfirst distally, where the
releasingncision was,andtheninterproximally with
the help of sling sutures,taking also the underlying
DFGGwith polypropylenes,0 (Figure3d).

."‘

to deepithelialisationB 1 suturingin

coronaldirection; CT immobilizationof the DMFGG in apical direction; D i suturingof the overlyingflap
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The level of the flap edgeat the time of suturing
was2,53 mmscoronalfrom its preoperativéevel.

Postoperative medications were prescribed as
follows: Amoxicillin, 500 mgs, twice a day, for 6
days, Clavulanic acid, 125mgs,twice a day, for 6

days,NSAID, first daysi 2-3 timesin aday,afterin
the caseof pain. Chlorhexidine0.12% mouthrinses
were prescribedfor 4 weeks. The postoperative
period was without complications.The sutureswere
removedatthe10- 13" day.

Figure 4. AT Thesituationtwo weeksafter plasticsurgery;B i thegingival recontouringwith temporary
crownsandbridges;C, D i thefinal crownsandbridges.Notethe papillary volumebetweerteethNN 14-11

One month postoperatively there was a
pronounceccoronalshift in the level and thickening
of the soft tissues.The interdentalembrasuresvere
partially closed, the volume of the papillas
significantly increased(fig.4a). A temporarybridge
was then createdfor final gingival contouring, 2
months after surgery. After 6 more weeks, the
estheticresultwassatisfactorybothfor usandfor the
patient (fig.4b). The pocket depthswere no more
than 3 mms. The gingiva was enoughthick andthe
pigmentedootswerenotvisible throughit. Thefinal
crowns and bridges were then created by the
prosthodontis{Figure4 c, d).

This clinical case helps to reevaluate the
opportunities of the periodontal plastic surgery,
especiallyin the caseswhere significant horizontal

bonelossis present.The mostsignificantgoalis the
augmentatiorof the papillary volumeandthe closure
of recessionslasslll by Millers classification.

One of the advantagesof the abovedescribed
surgicaltechniqueis the lesschancefor necrosisof
especiallythe interdentalpart of the graft, becauset
can be vascularized both from periosteum and
superficiallyfrom the overlyingflap.

Of course,thereis a heedof enoughinterdental
spaceto haveenoughwide underlyingvascularizing
bed, alsothe tissueshaveto be enoughthick to split
themwithout overthinningthe overlyingflap.

The next advantages that besidethe mandibular
teethand uppercentralincisors,it is enougheasyto
measureand take the flap from the palatalaspectof
the same teeth, becauseit is enoughto make a
scallopedincision, 3 mms far from the gingival
margin,trying notto overthinthe peaksof the graft.

The third advantageis that becauseof the
scallopedype of thefreegingival graftthedonorsite
is nottoo wide andhealsrapidly.

The disadvantagesre, that this type of surgery
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canbe mostly donefor the upperjaw, wherea split
thicknessflap, thusbettervascularizations possible.
Then,thewidth of the interdentalspacesthus,again,
better vascularizationis more on the upper jaw.
Another disadvantages the probability of necrosis
mostly of the edgesof the overlying flap, especially
if theyareoverthinnedor compressewith sutureslf
suchnecrosishappensthe volumeof the papillawill
not grow enough,so the surgery can result just in
thickening of the vestibular gingiva and recession
closure whichis alsoa goodresult.

Other complications can be the same as for
periodontalflap surgeriessplit thicknessflaps, free
gingival grafts, deepithelializedfree gingival grafts,
palataldonorsites,etc.

A coronally positionedflap with the help of a
modified, scalloped deepithelializedfree gingival
graft (MDFGG) can be usedfor recessionclosure
and papillary reconstructionin the case of main
horizontal bone loss. This can be performed for
Mi | |classl@ secessiortlosureor classlV partial
closure,andthickeningof vestibulartissuesto mask
thetransparencyf the pigmentedootsin the caseof
thin gingival biotype. But patient and segment

selection have to be done carefully due to
vascularisation problems, which could arise in
patientswith narrowinterdentalspacesthin biotype,
andalsosmokers.

If the biotypeis thin, a full thicknessflap canbe
raised,but thereis lack of evidence thatthis type of
surgerywill haveenoughpositiveresultespeciallyat
thelower anteriorsegment.
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Abstract
Objectives: Tooth extraction and replacement with dental implant represents a common treatment choice, wh
are hopeless. We presented a clinical case, the treatment of which was carried out by the method of or
extrusion technique. This technique caorease alveolar bone level and also soft tissue level. The increased am
alveolar bone can improve primary implant stability and be compared with bone regeneration techniques.
The purpose of presenting this clinical case is to emphasize the efficiearthodontic extrusion.
Methods and materials: A 45-yearold female patienteferredby the general dentist regarding cosmetic defect
tooth mobility in the area of the anterior upper teeth. During the examination, her upper right centravasitnmd
to be mobile, with diastema and slight congestion in the anterior teeth Photographs, Giagrsiudies of the patien
were used. The patient was bonded wth8 slot Roth prescription ceramic brackets (Dentaurum, Germany).
achieving theoptimal results of orthodontic treatment and the necessary extrusion of the upper right central inc
tooth was removed and replaced with a dental implant. After six months, the patient had a crown with a screw
of zirconium dioxide with ceamic application
Results: As a result of orthodontic extrusion, clinically significant increase in alveolar bone and gingival tissu
reported. This resulted significant qualitative and quantitative improvements in the implant site. As the climiaalsc
in aesthetic zone, we could also rehabilitate beautiful smile of patient and increase ¢xtesetf
Conclusions: Summing up the above and the results of the treatment of this patient, we can definitely s
orthodontic extrusion technique i#extive for implant site development.
As we have described, this can effectively move the facial gingival margin and allow for esthetic restoration of
placed in the extruded tooth position without any bone graft.

Keywords:orthodonticextrusion implantsite development.
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Currently, replacementof missing teeth with
implantshasbecomea routine practicein dentistry.
Neverthelesswe frequently encountercaseswhere
thereis a reductionin both vertical and horizontal
volumesof alveolar tissues.This often necessitates
implantsite preparatioreitherbefore,during, or after
implantationto ensurefeasibility andachieveoptimal
aestheticsfunction, and long-term predictability of
results.

Today,varioustechniquesare usedto preparethe
alveolarboneandsoft tissuefor dentalimplantation.
These techniquesinclude: the use of autogenous
bonegraft, the useof allogenicgraft block, alveolar
distal osteogenesis,GBR method (guided bone
regeneration)etc. While thesetechniquesareapplied
in various clinical situations, they do come with
certain disadvantagesFor example, obtaining an
autogenousonegraft from the intraoral region can
be traumatic for the patient, particularly when
sourcedfrom the symphysis ramusof the mandible,
or retromolartrigone! The main disadvantage®f
alveolar distractionosteogenesigare the undesirable
lingual deviation of the divergence vector and
incompleteboneregeneratiord

The GBR methodis the mostcommonmethodof
increasingthe alveolarridge level and it is usedto
eliminatea variety of bonedefectson both the upper
and lower jaw. This method uses allogeneic or
xenogenic bone materials, as well as collagen,
titanium or nonresorbable membranes from
extended PTFE (p-PTFE) with titanium mesh.
Although this method is very popular among

surgeons,it also has a number of disandvantages.

The main onesare: traumatic removal of titanium
mesh,woundinfectionif the patientdoesnot observe
properoral hygiene,aswell asfinancial aspectsas
the materialsusedhavea high cost?

Taking into accountthe abovementioned the
method of orthodontic extrusion is increasingly

!/

Figure 1. Patientsmile(frontal view)

relevant. The methodis the only procedurefor non
surgicaleliminationof tissuedeficiencybeforedental
implantation.lt is noninvasive,basedon the ability
of the periodontaltissueto respondadditively to the
t o o tektrdisson movement. Its use is indicated
whenthereis evidenceof tooth removalandit is at
least 15% immersed in the alveolar bone.
Orthodontictooth extrusionpromotesthe growth of
the adjoining bonetissueof the alveolarridge and
alsothesofttissues'

Further,the extractionof the extrudedtooth and
the simultaneousnstallationof the dentalimplantare
performed.

This article presentsa clinical caseinvolving the
orthodontic extrusion method, showcasing the
subsequergrowth of the adjoiningbonetissueof the
alveolar ridge and soft tissues, followed by the
installationof a dentalimplant.

A 45vyearold female patient refered by the
generaldentistregardingcosmeticdefect and tooth
mobility in the area of the anterior upper teeth.
PhotographsCBCT (Planmecd@roMax3D Mid unit,
Finland) and X-ray studies (sighting radiography,
Planmeca&roX, Finland)of the patientwereused.

During the examination,her upperright central
incisor was found to be mobile, with diastemaand
slight congestionin the anteriorteeth (Figures1, 2,
3). The patient was systematically healthy and
reportedon recentoral hygiene,as confirmedby the
plagueindex, which showedgood oral hygiene. A
deep periodontal pocket and Ill -degree mobility,
accordingto Miller,® was detectedwith a UNC 15
probein the right centralincisor. X-ray examination
revealedbonedefectsextendingto the apicalthird of
the tooth root (Figures 4, 9a). The tooth was
endodonticallycured.

Figure 2. Teethfrontal view
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Figure 3. Occlusialviewof theupperteeth

After completing the diagnostic stage, the
decision was made to remove upper right central
incisor and proceed with subsequent dental
implantation and prosthetics. The patient was
presentedwith several methods to enhancethe
volumeof lost tissuesn the areaof the future dental

Figure 5. 3D animationafter upperright centralincisor

extrusion

Orthodontictreatment

The patient was bonded with .018 slot Roth
prescription ceramic  brackets (Dentaurum,
Germany) After the tooth alignmentstage extrusion
bendson .016 x .022 SS archwirewere carried out.
Parallel to the curvesand elongationof the upper
right centralincisor, the cutting edgewastrimmedto
preventocclusioninterference(Figure 5). According
to therapeuticindications, the upper right lateral
incisor underwentendodontictreatment(Figures 6,
9b).

Surgical treatment
After achievingthe optimal resultsof orthodontic
treatmentand the necessaryextrusionof the upper

Figure4.P a t i erthapamhtemographbefore
treatment

implantation. Taking into accountthe fact that the

pat i eeth ves crowded in the area of the

maxillary incisors, it was proposedto carry out

preliminary orthodontictreatmentwith simultaneous
extrusionof the upperright centralincisorto increase
bonevolumein this area.

i _ - . L
Figure 6. CBCTscanin theareaof theupperright
centralincisor after extrusion

right central incisor, the tooth was removed and
replacedwith a dental implant (JD, Italy). In the
process of dental implant installation the initial
stability of 40N was achievedand the decisionwas
madeto instantlyinstall the sulcusformer.

Therewasa surplusof newly formedbonetissue
in the implant area,as well asin the areaof upper
right lateral incisor (Figures 7.8), and during the
installationit was necessaryto make a small bone
modelling. Theimplantwasplacedwith the objective
of aligning it with the zenith of the adjacentteeth,
ensuring optimal aestheticresults (Figure 9c). A
temporary plastic crown was then fitted onto the
orthodonticarch in the spaceleft by the extracted
tooth(Figure10a,b).
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Figure 7. UppertoothrowatN 1.1  Figure 8. Uppertoothrow at N 1.1root
root removalstage.Occlusialview removalstage.Frontal view

Figure 9a.Before Figure 9b. After Figure 9c. Afterimplant
extrusion extrusion installation

Figure 9. X-ray in N1.1tootharea

Figure 10a.Occlusialview Figure 10b.Frontal view

Figure 10. Installationof a temporarycrownontheorthodonticarch
(postimplantationview)

Prosthetidreatment After six months the patient were madefor rehabilitationin the areaof missing
underwentan X-ray evaluationof osteointegration upperright first andsecondmolars.
and a dynamic functional load on the implant. The Annual professionakxaminationsonductedver
bracketsfrom the other teeth were removed. The a spanof three years,focusingon the condition of
patient had a crown with a screw fixation of both soft and hard tissuesin the area of dental
zirconium dioxide with ceramicapplication(Figures implantation,confirmedthe stability of the achieved
11a,11b,12). results.

A fixed retainer was bonded,recommendations

Figure 11a.OcclusialView Figure 11b.Sideview Figure 12.P a t i smidaftes
Figure 11. Installationof thefinal restoration final restoration(frontal view)
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At the present stage of the development of
dentistry, the hard and soft tissue scarcity of the
alveolarridge is solved mainly using a number of
surgical techniques. Their disadvantagesinclude
traumaticmanipulation,risk of graft infection, high
costof materialsJong waiting time (from 6-9 months
to the possibility of dentalimplantation)*”

Compared to surgical techniques, orthodontic
extrusionhasa numberof advantagesThe methodis
minimally invasive, absolutely painless for the
patientandin practiceusedby the dentistwith the
least labor**® The extrusion concept, taking into
accountits results, presentsthe optimal method of
minimally invasive prosthesis on implants,
guaranteeingdnigh quality of aestheticandfunctional
characteristicef constructionandtheir durability.

Consideringhe factthatthereis little information
in the literature about the sequentialstepby-step
procedureof orthodontic extrusion and subsequent
prostheticswe have decidedto presentthis method
in our article as a method of preimplantation
preparatiorof hardandsofttissues.

The clinical case presented demonstrateda
satisfactorylevel of clinical andfunctionaloutcomes
in the complex rehabilitation of frontal teeth using
orthodonticextrusion. Theseresultshave motivated
usto delveinto a moredetailedstudyof this method,
aimingfor its wider disseminatiorandapplication
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Abstract

Background: The treatment of medicatienelated osteonecrosis of the jaws is challenging. Mandible segme
resection is the main treatment method for advanced stage 2 and stage 3 medelatixh osteonecrosis of the
mandible. This brings to the largentinuity defects of the mandible, decreasing the life quality of the patients.
Method: In this study, a modified technique of mandible defect reconstruction, after segmental resection, with
reconstruction plate, is described. In this technique, the periosteal flap is used forlagemh&osure of the intraoral
wound. Doubldayerisolation of the reconstruction plate from the oral cavity prevents intraoral wound dehiscenc
plate exposure. Also, for the bone fragments fixation, prebended 2.3mm reconstructive plate onrptirte@D
i ndividual mod e | o f usddeThepuse af & prebénded phedenreduchsl thee operaton time
increases the precision of fixation of mandible fragments in the correct position.

Results: After intraoral sutures removal on 14 days, there was a dehiscence of a few intraoral sutwespatiosteal
flaps. There was partial exposure of the periosteal flap, which secured the underlying reconstructive plate.
periosteal flap spontaneously epithelialized during 1 month. The postoperative-tipligperiod was nine months,
During thisperiod no complications were noted

Conclusion: Within the limitations of the study, this method can be used as an effective and predictable method
primary reconstruction of the mandible with only a reconstruction plate in medicatadad ostececrosis of the jaws
patients

Keywords: Medicationrelated osteonecrosisof the jaws; mandible resection; mandible reconstructionwith
prebendedlate; periostealflap; MRONJsurgicaltreatment;3D surgeryplanning

These drugs are used for the treatment of
malignanciesas well as bone metastasedut have
also beenusedin the managementf osteoporosis
and P a g ediséasé Antiangiogenic drugs and
Krokodil drug are the next common substances
associateavith MRONJdevelopment?

MRONJ is a seriouscomplication,as a result of
the use of certain drugs' Bisphosphonatesand
RANKL inhibitors are the mostcommondrugs,the
use of which may lead to MRONJ development
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According to the AAOMS position paper,
MRONJ is diagnosed when the following
characteristicarepresent
1. Currentor previoustreatmentwith antiresorptive
or antiangiogeni@agents
2. Exposed bone or bone that can be probed
through an intraoral or extraoralfistula in the
maxillofacial region that has persistedfor more
thaneightweeks

3. No history of radiation therapyto the jaws or
obviousmetastatidiseasdo thejaws.

No consensushas yet been reached on the
principles of the MRONJ treatment.There are two
options for the MRONJ treatment: operative and
conservativé According to AAOMS conservative
treatments consideredor lower stagesof MRONJ*
In advancedtage? andstage3 caseswhenthereare
no contraindicationgor surgery,operativetreatment
with segmentalresectionhas a high successrate.
Suchoperationsbring large continuity defectsof the
mandible, which need primary reconstructionto
increaselife quality. Different techniquesare used

Figure 1. Theintraoral viewof the osteonecrosigone.

Thereis exposureof the right mandible partially
coveredby pus,with inflamedsurroundinggingiva

The trigger factor for the MRONJ development
was tooth extraction 5 months ago. During that
period, she was operatedon three times (in other
clinics): once under general anesthesiaand twice
under local anesthesia.All three times disease
recurrencevccurred.

During the examination,no changeswere found
extraorally. Intraorally there was exposureof the
right mandible, partially covered by pus, with
inflamedsurroundinggingiva (Figure 1). The patient
notedanesthesian the inferior alveolarnerveduring

for this purpose.Despitethis, thereis a high rate of
complications*® Usually, there is intraoral wound
dehiscencendinfection. So, thereis a needfor less
traumatic and easily performedsurgical techniques
with a high rate of success for mandible
reconstructiorin MRONJ patients*®

In this study the authors presenta modified
techniqgue of mandible segmental defect
reconstructionwith prebendedreconstructiveplate
aftersegmentatesectionin MRONJ patients.

CaseReport. A 57-yearold female patient was
referredto the maxillofacial surgery departmentof
'Y er eMCaArmenia, Yerevan,for an advanced
stage 2 MRONJ of the right mandible. She used
zoledronicacid for breastcancerfor 18 months.The
lastusewas8 monthsbeforetheinitial examination.

The patient complained of the exposure of
jawbone in the oral cavity (Figure 1), pain, and
purulentdischargeon the affectedside.

Figure 2. Thesagittalviewof the CBCTscan.Bone
destructionwithoutclear demarcations found

thelastthreemonths.

On CBCT scansbone destructionwithout clear
demarcationwas found (Figure 2). The border of
bone pathologicalchangeswas beneaththe inferior
alveolarneurovasculabundle.

Before the surgery 2.3mm reconstructiveplate
wasprebendean the 3D-printedindividual modelof
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thep a t i reandibi@(Eigure3).

Figure 3. Theprebended®.3mmreconstruction
plate on 3D-printed mandibleindividual model.
Blacklinesi osteonecrosigone;bluelinesi
resectionlines

The use of 3D printed jaw model increaseshe
precisionof platebendinganddecreasethe duration
of surgery. Surgery was performed under general
anesthesiaThe mandiblewas exposedthrough the
extraoralincision (Figure 4). After the exposureof

S 3 5
¥ SV j i T

Figure 6. Bonefragmentsare fixedwith a
reconstructiorplate andthe periostealflap is fixed
beneaththeintraoral wound(blackarrow)

the necroticmandiblethe prebendeglatewasplaced
on the mandible and several screw holes were
performed. Mandible resectionlines were 5-10mm
beyondthe bordersof necrosis.To preventfurther
intraoralwounddehiscencejoublelayer closurewas
used.As a secondlayer periostealflap was utilized
(Figure5). After the necroticboneresection(Figure
7), the periostealflap was elevatedwith its basison
upward. The periosteal flap was elevated at the
buccal part of soft tissues,under the soft tissue
defects of the oral cavity (Figure 5). Horizontal
mattresssutureswere usedto closethe oral mucosa,
and a secondaryrunning continuous suture was
placedoverthe horizontalmattressutures.Then,the
periosteal flap was sutured beneaththe intraoral
wound. The bone fragments were fixed in their
proper position with previously bended (on
individual mandible model of the patient) 2.3mm
reconstructiveplate (Figure 6). The extraoralwound
wassuturedanddrained.

il

Figure 5. Forhwedperiosteatflap fdr\d-oublelayer
closure(blackarrow)

Hakobyan K, Poghosyan Y The Use Of Periosteal Flap In Mandible Primary Reconstruction After Segmental
Resection In MedicationRelated Osteonecrosis Patient: Case ReporBulletin of Stomatology and Maxillofacial

Surgery. 2024:20(1)66-72. doi: 10.58240/18290062024.166

68



Aside from postoperativeantisepticwound care,
conservative treatment was also performed. This
includedclindamycin,metronidazoleanalgesicsand
oral cavity rinseswith antiseptics.

After intraoral suturesremovalon 14 days,there
was a dehiscenceof a few intraoral sutureson
mucoperiosteaflaps. Therewas partial exposureof
the periostealflap, which securedthe underlying
reconstructive plate. Exposed periosteal flap
spontaneouslyepithelialized during 1 month. The
postoperativefollow-up period was nine months.
During this period no complications were noted
(Figuress, 9).

Figure 8. Nineemonthpostoperative
orthopantomogram

Figure 9. Nineemonthpostoperativentraoral
view. Thereare no signsof diseaseecurrenceor
plateexposure

The treatment of MRONJ is challenging*'°
Mandible segmentakesectionis the main treatment
methodfor advancedstage? andstage3 MRONJ of

the mandible*° This brings to the large continuity

defectsof the mandible,decreasinghep at i ldent 6 s

guality. Microsurgical reconstructions of the
mandibleare the gold standardfor the management
of suchdefects*®”-1°Howeverseveralcircumstances
make impossible microsurgical reconstructionin
MRONJ patients. To many of the patients, it is
contraindicateddue to the generalcondition of the
patient.Also, thereis a high risk of complicationsat
the donor site in MRONJ patients. Microsurgical
reconstructionsare not availableto all patientsin
every country dueto their costeffectivenesandthe
absence of highly qualified maxillofacial and
microsurgicalteams. Also, there is a high rate of
complicationdn MRONJpatients.

Another method of mandible continuity defect
reconstructiorin MRONJ patientsis the useof only
a reconstruction plate. This method is easy to
perform, takes less time than microsurgical
reconstructionsandis availablealmostin any clinic.
However,thereis a high rate of complicationswhen
the surgeryis performedin its traditional manner
when the areaof intraoral mucosaldefectis closed
only with local mucoperiostedlaps®!!

The most common complication is the
dehiscencef intraoral sutureswith exposureof the
plate and further infection. The dehiscenceof the
intraoral sutures is a common complication in
MRONJ patients which brings to the disease
recurrencé!! There are a few factors which
contributeto this. The most obvious are the initial
gingival defect at the affected area and persisting
infection. Also, bisphosphonatdsavea directly toxic
effect on the oral epithelium*? which leads to
intraoral soft tissue healing failure. Moreover, the
functioning of the mimic musclesof the face play a
significantrole in this processgespeciallywith regard
to the mandible, contributing to divergenceof the
suturesevenwhenthewoundclosureis tensionfree.

In our casethe periostealflap wasusedto reduce
the possibility of intraoral wound failure. This
techniques easyto performandthereis no needfor
special training. It does not prolong the operation
time too much. The periostealflap preventsplate
exposure,even if there is dehiscenceof a few
intraoral sutures on mucoperiosteal flaps. The
exposed periosteal flap may epithelialize
spontaneouslguring one month,ashappenedn our
case.Also, this flap allows for achieving thicker
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coverageoverthe plate, thusreducingthe possibility
of intraoral plate exposure during the late
postoperativeeriod.

The use of a prebendedplate on individual
mandiblemodel,printedon a 3D printer,reduceshe
operationtime andincreaseshe precisionof fixation
of mandiblefragmentsn the correctposition.

Within the limitations of the study, the useof the
periostealflap for doublelayer closurecan be used
as an effective and predictable method for the
primary reconstructionof the mandiblewith only a
reconstructiorplatein MRONJ patients.
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Abstract

Posttraumatic neuropathy is one of the complications of endodontic treatment, represents a serious problem, mg
by sensory disturbances and has a significant negative impact on the quality of life of patients. Mechanical pre
the filler causes swelling and hematoma and, due to the chemical action of the substance, neurotoxicity. The de
treat a patient with trigeminal neuropathy requires complex treatment. Early surgical removal of excess end
material resulting from etodontic treatment provides the best prognosis for recovery. With the development of m
digital technologies, advances have been made in the endodontic treatment process.

The presented clinical case describes original method for the treatment of miwoderior alveolar nerve injuries
associated with endodontic therapy using surgical template obtained byditheresional software modeling. Using
computed tomography software, a template was developed for drilling the bone in the projection calitediom of
the material. The surgical template is printed with a 3D printer, after installation in the oral cavity, osteotomies ar
under Xray and excess material is removed, after which the patient is prescribed complex treatment.

Results: After 2 weeks, the patient's complaints disappeared. Sensory impairments were restored and had a
i mpact on the pati ent-gsexannaionirdvealedadgenératibnef youAg bone tissue at
osteotomy site.
Conclusion: The introduction of digital planning software and the use of 3D printed surgical guides in endod
microsurgery have significantly improved treatment planning as well as operative and psychological comf
patients.

Keywords:endodontictherapy traumatic trigeminal nerveinjury; neuropathicpain; posttraumatic trigeminal
neuropathy;3D technologies

local anestheticinjection, dental implant surgery,
endodontic treatment ablative surgery, trauma,
orthognathic surgery and several other
interventionsy-1°

Yatrogenic trigeminal nerve injuries remain a

i P etraumatic neuropathictrigeminal p a i as 0
described in the International Classification of
Orofacial Pain (ICOP) criteriat may be the causeof
variousdentalinterventiongremovalof third molars,
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serious problem and is manifested by sensory
disturbances such as anesthesia, hypoesthesia,
hyperesthesiandparesthesi&!?

Altered sensationand pain in the orofacial area
lead to significant psychologicalconsequencesan
interfere with talking, eating, kissing, shaving,
applying makeup, brushing teeth, and drinking
alcohol just about every social interaction, have a

significant negative effect on the pat i esalft 60 s

image,quality of life.** In endodontigprocedureshe
most commonnerveaffectedis the inferior alveolar
nerve (IAN) and as a result patients suffer from
neuropathicpain. Psychologicalassessmentequires
the useof validatedquestionnairegxploringanxiety,
depression, posttraumatic  stress  disorder,
catastrophizing and somatizationt® latrogenic
trigeminalneuropathys causedy nerveinjury from
an endodonticinstrumentand extrusionof material
into the inferior alveolarcanal,resultingin result of
their physicaland chemicaldamageto the IAN .161°
The averagepostendodonticpainis 7.2 on a visual
analoguescale (wherezerois no pain and 10 is as
muchpainaspossible).

Mechanismof nerveinjury relatedto endodontic
treatmentis explainedby mechanicalchemicaland
hemorrhagiadamageto the peripheralsensorynerve
andcompressiorof nervefibers®. Chemicaltoxicity
and mechanical pressure created by leakage of
sealersinto areascloseto the mandibularcanal?*??
The decisionto treat a patient with nerve damage
requires complex treatment and may include:
sedation, medication, surgery, and psychological
treatment. Pharmacologicaltreatment consists of
analgesics, opioids and atypical painkillers,
antidepressan@ndbenzodiazepine¥?

Urgentsurgeryshouldbe recommendedor nerve
injury caused by endodontic procedures or
implants® If the removal of excessendodontic
materialis delayedjrreversiblenervedamageoccurs
and the prognosisfor recoveryremainsdifficult to
predict®?2° In thoseclinical casesvherethe causeof
damageto the mandibular nerve was a broken
endodontidnstrumenthatcameout from the apexof
the tooth root into the nerve canal,in this casethe
brokenendodontic.In thoseclinical caseswhenthe
filling materialhascomeout of the tooth canal,it is
removedsurgically. Basedon X-ray diagnosticdata,
a mucoperiosteaflap is cut in the projectionof the
lesion;in this areaof thelower jaw, a boneis formed

using a piezotomicdevice.Bone window, the bone
fragmentis removedand placedin a physiological
solution, the filling material is removed from the
nerve canal, the wound is washed with a
physiological solution, the bone fragment and the
mucoepiphysegbatcharerepositionecandfixed. At
the stage of surgical treatment of the wound,
treatmentwith 1-2 ml of dexamethasonsolutionfor
1-2 minutesis effective.In the postoperativeperiod,
the patient is appointed Analgesics, non-steroidal
antrinflammatory drugs, antibiotics,
glucocorticosteroids, antihistamines, group B
vitaminsandphysiotherapy.

In the treatmentcomplex,the useof low-intensity
lasertherapyis effective for the nervoussystemfor
cell biostimulation and pain relief. Complex
treatment is effective in early treatment, which
allows to preventnerve degradationnerve function
is restored within 2-3 months. CBCT has been
widely usedin contemporaryimplant dentistry for
3D pre-surgical planningand fabricationof surgical
guide, prevention of disrupting adjacent root or
anatomically vital structuresand precise implant
placement in correct position and angulation
dependingontheresidualbonevolume.

The clinical application of 3D-printed surgical
templategprovidesaccuratepositioningof the apical
region of the root, reducing surgical trauma
minimize the amount of osteotomy during
apicoectomyproceduresand providing a degreeof
protectionof adjacentissuestructures®3?

Although various methods of treating this
pathologyare describedin the literature, the search
for new atraumaticand effective treatmentmethods
continues.

In the presentectlinical case,original methodof
treating endodonticnerve injuries using a surgical
templateobtainedby threeD software modelingis
described.

A 48-yearold patient,25 yearsafter the removal
of an unsuccessfuendodontictreatmentthe teetrs,
continuedto complain of similar traumaticinferior
alveolar nerve neuropathy. The patient took
analgesicsanalgesics 10% lidocaine spray. A CT
scanrevealedexcesdilling materialthatwasplanned
to be removedusing a surgical template.CT scan
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data is transferredto surgical implant planning
software, the data is overlaid. Using Computed
TomographySoftwarefor SurgicallmplantPlanning,
a templatewas designedor drilling the bonein the
localization projection of material. 3D Surgical
templateis printed, in the oral cavity drilling was
carriedout throughthe hole of thetemplate underX-
ray control, after osteotomythe excessnaterialwas
removedthe patientwasprescribech comprehensive

{

\_{ — -}J t

Py

Figure 1 a, b, c. Thered arrow showsexcesgndodontic
materiallocatedneartheinferior alveolarnervecanal

treatment. Prescribed Dexalgin, amoxicillin,

ibuprofen 600 mg 3 times a day for 3 weeks,antk

inflammatory, analgesiceffect, dexamethasonat a
doseof 0.5 mg. 2 tabletsfor the first 3 daysand0.5
mg, 1 tablet 10 mg 1 time per day, neurorubin(B1,

B6, B12) 1 time perdayfor 3 weeks.After 2 weeks,
thep a t i complaiditsdisappearedA control X-ray
showedthe restorationof young bone tissue at the
osteotomysite.

Figure 2. 3D scanningower jaw

Figure 3 a, b, ¢, d. Computedomographysoftwarefor surgicalimplantplanning,usedfor planningsurgical
drill templatefor accesgo material

Figure 4. 3D Surgicaltemplateis
planning

Figure 5. 3D Surgicaltemplateis
printed

Figure 6. 3D printedsurgical
templatenstalledin theoral
cavity prior to surgery
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-

Figure 7. Detectionof
filling materialby
targetedX-ray

Figure 9. Removabf
filling material

Treatment of  iatrogenic  posttraumatic
neuropathy of the trigeminal nerve against the
backgroundof endodontictreatmentis an urgent
problemin dentistry.

There is still no consensugegardingtreatment
protocols for such injuries, but there is a clear
understandinghat the managemenand successof
treatmentof sensorineuradleficits will be influenced
by the mechanismand duration of nerve injury,
clinical signs and symptoms associatedwith the
injury, including psychologicalones functional or
paincomplaintsof patients.

A recentCochranesystematiaeview of treatment
optionsfor posttraumaticneuropathyresultingfrom
dentalproceduresoncludedthat thereis still a need
for randomizedcontrolled clinical trials to examine
the effectiveness of surgical, medical and
psychologicatreatmentgor iatrogenicinjuries of the
inferior alveolarandlingual nerves®3#

Pharmacologicatreatmentof acute nerve fiber
injuries includesthe useof corticosteroidsand non
steroidalantrinflammatorydrugs.

Glucocorticosteroids - adrenocorticotropic
hormonehave beenshownto inhibit centralaxonal

Figure 8 a, b, c. Surgicaldrilling, for accesgo filling material

B

X R

Figure 10a, b, c. X-ray after removalfilling material 1 monthafter removal

filling material

sprouting, reduce ectopic discharge in injured
sensoryaxonsandprevenineurom&ormation®

Drug of choice- Dexamethasone 8-12 mg/day
for one week not only minimizes neuropathyafter
nerveinjury whengivenin high dosesfor oneweek
afterinjury, butis especiallyrecommendedueto its
significant antiinflammatory effect comparedwith
others corticosteroiddrugs. It is recommendedo
prescribea decreasingloseof dexamethason@drom
high to low) for 5-7 days after trigeminal nerve
injury.36:37

Nonsteroidalantrinflammatory drugs (NSAIDs)
are the best inhibitors of prostaglandinsynthesis
from damaged peripheral nerve endings.
Prostaglandinsreleasedas a result of peripheral
nerve injury sensitize peripheral nociceptor fibers
andcentralneurons®

The drug of choice is ibuprofen- 600-800 mg
three times a day for three weeks (after finishing
dexamethasone!).

If necessarytwo to threeweeksafter the injury,
basedon a repeat neurosensoryexamination, the
doctor may prescribeanotherthree weeksof taking
NSAIDs if there are no signs of gastrointestinal
disorders.
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Additional agents -
antidepressants, anticonvulsants,
antisympathomimetics, etc. These types of
pharmacologicaltreatments should be used with
caution,asthey shouldbe prescribedand monitored
by a doctorwho is familiar with the side effects of
these drugs and has experiencein treating nerves
damage.

Supportive pharmacologicabgents:Neurorubin
Forte Lactab- onetablettwice a day for 4 weeks-
containshigh dosesof vitamins B1, Bs, B12, which
play an important role in ensuring optimal
metabolismin nervecells.In highdoses hasaweak
analgesieffect.

Surgical treatment of endodontic IAN lesions
reduces neuropathic pain while providing only
moderatesensoryrecovery®

To preventposttraumaticneuropathythat occurs
during endodontictreatment,it is necessaryBefore
starting treatment, perform an x-ray diagnosis:
determinegherelationshipbetweerthe toothroot and
the purposeof the nerve. Endodontictreatmentis
carried out accordingto standardprotocolsadopted
in endodontics. During endodonticroot treatment,
avoid filling the root with a high-pressurejet of
sodium hypochlorite using a syringe before
measuringhe length of the root canalwith an apex
locator, and avoid using toxic fillers during filling
and after filling. It is necessanto take a control x-
ray.

Compared with the traditional approach,
endodonticmicrosurgeryusing a guide templatehas
manyadvantages:

1) theroot apexcanbe moreaccuratelypositionedoy

pharmacological

drilling a hole, resulting in minimally invasive
preparation,

2) operativetime and bone preparationvolume can
be significantlyreduced,

3) postoperativehealingis more favorable and the
reducedisk of infectionleadsto a betterprognosis,
4) morepredictableoutcomescanbe expected.

Theintroductionof digital planningsoftwareand
the use of 3D printed surgicalguidesin endodontic
microsurgeryhave significantly improved treatment
planning as well as operative and psychological
comfortfor patients.
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Abstract
Background: An i ndi vidual 6s | evel of education has great
is a newly developed scale which is comprised of four subscales which forms a prime behavior in preventing p
health. Modified Dental anxietscale (MDAS) is a widely used scale for assessing dental anxiety.
Objective: The study was conducted to correlate dental anxiety on oral health value of a professional adult and i
on age.
Methods and Materials: Crosssectional study was conducted among (n=116) professional adults. Voluntary sam
technique was considered to recruit the participants. Demographic data, twaligated tools i.e the MDAS and
OHVS were used to obtain the data.
Results: Out d 116 participants 64% were males and 36% were females. Females had significantly high lg
anxiety compared to males (p=0.001). There was s
Pearson correlation between MDAS and OHVS showeakdiye association with the flossing subscale and a nega
association with professional dental care, retaining natural teeth and appearance subscale of OHVS.
Conclusion:An i ndividual 6s score of OHVS i s f @ like drofessmonalb
dental care has been reported to be inversely associated with dental anxiety. Individuals with high anxiety ne
counselled for building a positive attitude towards oral hygiene which will give high values to oral health.

Keywads: Dentalanxiety oral health adults oral hygiene.

McGrathandBediconcludedn their studythatthose
peopleexperiencinchigh levelsof dentalanxietyare
among those with the poorest oral healthrelated
quality of life (OHRQoL).® OHRQoL is significantly
decreaseth patientswho havedentalanxietyor fear,
and the severity of this impairmentwas correlated
with the severityof dentalanxiety*
Therearevarioustoolswhich helpsin identifying,

and describing dental anxiety and are excellent

Dental anxiety is a responseto known danger,
includingthei f i @ ht i gespobndevhen faced
with a threatening stimulus® People with dental
anxietyavoidvisiting the dentist,this in turn leadsto
increasein severityof the condition.Dou L et al in
their study showed positive associationof patients
with dental anxiety and irreversible pulpitis.2
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measuresof condition which servesas a boon in
clinical and research settings. Several authors
emphasizenthefactthatsuchmeasuresarereliable,
valid andapplicableto this groupof population® The
Corah'sDental Anxiety Scale(CDAS) is one of the
mostwidely used.But, unfortunatelyCDAS doesnot
inquire about anestheticinjections that might be a
reasonfor anxiety amongstsome® The Modified
dentalanxietyscale(MDAS) which is modelledafter
the CDAS, includesa questionon local anesthesia.
There are various dental procedureswhich lasts for
severalminuteswhich requiresthe patientto be calm
and cooperativein the dental chair. Unfortunately,
this doesnot happenasthereare somepatientswho
are more concernedand anxious throughout the
procedureghat it might causethem somedegreeof
pain’

Patientswith dentalanxietytendto havepoororal
health when comparedto their counterparts on
measuringthem in terms of decayeemissingfilled
teeth® Women of all ages,and people with lower
levels of educationstay at a risk of experiencing
increased dental anxiety compared to their
counterpart§ An i ndi v iqdalitp bfolie is
greatly influenced by the poor oral health
conditions!® Poor oral health conditions combined
with a senseof guilt, createsan inferiority complex,
andthefearof beingscoldedby thedentistfor failing
to care for one's mouth further increasesdental
anxietyandcontinuegheviciouscycle®

Oral Health value (OHV) can be defined as the
degree to which dental condition is considered
important, or dedication to improving the
maintainingaspectof dental,gingival, andorofacial
function of an individud." Oral Health Value scale
(OHVS) is anewly developedscaleandthe construct
of this scaleis somewhasimilar to the constructsof
OHRQoL as both of it involves the perceptionsof
dentalissuesand concepts.OHVS reflects patients
own valuesor their importancetowardsoral health.
Ani ndi v hedltnalueisgreatlydeterminedy
a variety of complexly interacting psychological,
socialandenvironmentafactorsincluding emotional
states, attitudes, beliefs, education, social
background,health policies, and accessto health
care'? Though there are various aspectsin which
health related stateshas been studied but a very
limited literature suggestsus that OHV has been
studiedlesscomparedo otheraspectof health.The

literature hypothesizeghat the Oral Health Impact
Profile (OHIP-14),*® which describesthe negative
impactof oral healthon quality of life, is oneamong
tool for measuringoral healthvalues'* OHVS also
helpsin explainingthe variationsin valuesandalso
entails differencesbetweenoral care and treatment
use. The OHVS is a 12-item validated scale with

responsesvarying on a five-point Likert scale.
Moreover, no studies have yet been conductedto

assessow dentalanxiety influenceso n evalge or

behaviortowardsoral health.To addresghis gapin

literature the correlational study was conductedto

assesshow dental anxiety put an influence on the
oral healthvaluesof anindividual.

Cross sectional study was conducted amongst
professionahdultsin Punecity. Beforecommencing,
the ethicalapprovalwasobtainedfrom the university
with reference number
[DYPDCH/EC/DPU/299/106/2021]. Informed
consentvasobtainedrom the studyparticipants.

The samplesize estimationwas done using G*
Power Software. Assuming the effect size i.e,
correlationcoefficient of 0.3, P=0.005,Power=0.9,
the samplesizewasoutto be 109which wasrounded
off to 110. Voluntary responsesamplingtechnique
was followed to recruit the participants. Adults
possessin@ professionadegreeand willing to give
their consento participatein the studywereincluded
in the study. Professionaladults were chosenas
sample population to reduce the bias. The
guestionnaireswhich were partially answeredfor
whatevereasonvereexcludedirom the study.

The questionnaireconsistedof two sections,the
first sectionassessinghe demographiadetails such
as ageand genderof the study participantsand the
second section consisted of two scales namely
MDAS and OHVS were usedto collectdata.OHVS
is basedon four subscaledike professionaldental
care, appearancend health, flossing and retaining
natural teeth All the questionswere closedended.
The questionnairewas basedon five-point Likert
scale.In orderto haveconfidencdn theresultsof the
study,we ensuredhat the questionnaireonsistently
measuredwhat it proposedto measure.The face
validity of the questionnairewas assessed.Six
subjectexpertswereaskedto do the contentvalidity.
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ContentValidity Ratio (CVR) was calculatedfor all
guestionsand minimum scorewassetat 0.99. All of
thosequestionavhich scoredmorethanminimum set
valuewereincludedin thestudy.Internalconsistency
of the questionnairdor first five questionsof MDAS
was determinedby Cr o n b & eviich was 0.92.
The OHVS scale had good internal consistency,
U=0.89; eachof its four subscaleseporteda high or
acceptablenternal consistencyas well: professional
dental care (U = 0.81), appearancend health (U =
0.85), flossing (U = 0.89) and retainingnaturalteeth
(U= 0.86). Pretestingof the questionnairavas done
by administeringit to 10 patients. Intra classco-
relation coefficient (ICC) value was 0.94 which
showed excellent reliability. There were six
guestionswhich were reversecodedand thesewere
takencareoff whendatawasanalysed.

The datacollection was done by distributing the
guestionnaireto the study participantsas and when
they came to the departmentor through online
medium via google forms. The responsesto the
guestionnaire were summarized and this was
accomplishedoy convertingthe collected datainto
representativenumbers(codes)The coding system
was consideredeforeit wasadministeredThe data
was analysedusing Statistical packagefor social
sciencesSPSSsoftware(version20.0). P value less
than 0.05 was considereds statistically significant.

Unpairedt-testandP e a r sarraldiencoefficient
testwereapplied.

Table 1 depictsitem wise Mean and SD of 17
guestiong5 questionof MDAS and12 questionsof
OHVS) basedon participantsresponse.The mean
scoresof questionsof MDAS signifies that people
were more anxious when they were sitting in the
waiting room to havetheir tooth drilled (3.97+1.08)
comparedto an apprehensivenature of visiting the
dentist for treatment(3.50+1.51). The mean score
depictsthat participantare more concernedowards
appearancend health factor/subscaleand consider
teeth and gums as a priority for maintaining the
overall health (4.02+1.35); the means scores of
preferring a denture over natural dentition
(2.93+1.48)showsa goodattitudeof the participants
to maintaina healthyoral health.Flossingdoesseem
to be of importanceamong participantsand they
considerflossing as a high priority on their day-to-
day activities(4.09+0.97) Superscripted R adenotes
reverse coded which meansthat questionswhich
were negativelycodedwere codedand given equal
weightageduringanalysis.

Tablel. Meanand SDresponsesf MDASand OHVSitemwise

Sr. No. Questions Mean+SD
01 If youwentto your dentistfor treatmentomorrow,how would you feel? 3.50+1.51
02 If youweresitting in thewaiting room (waiting for treatment) how would you feel? 3.83+1.27
03 If youwereaboutto haveatoothdrilled, howwould you feel? 3.97+1.08
04 If youwereaboutto haveyour teethscaledandpolished howwould you feel? 3.84+1.24
05 If youwereaboutto havealocal anesthetiénjectionin your gum,howwould you feel? 3.84+1.16
06 It isimportantto meto keepmy naturalteeth. 4.09+1.26
07 It is okayfor meto missadayor two of flossingwhenl ambusy.R 2.24+1.19
08 My smileis animportantpartof my appearance 3.94+1.34
09 Goingto adentistis notworth the costto me.R 4.19+0.95
10 Flossingmy teetheveryday s high priority for me. 4.09+0.97
11 | would rathergetdenturegshanspendmoneyto treatcavitiesor gumdiseases? 3.22+¢1.51
12 | think it is importantthatmy teethandgumsaresourceof pride. 3.78+£1.31
13 If | haveatoothache] preferto wait andseeif it will go awayon its own beforeseeinga dentist.R 2.87+1.48
14 I would notmindif | hadto havea falsetoothor dentures? 2.93+1.48
15 | makesurel havedentalflossavailablewith mesol haveit whenl needit. 3.72+1.148
16 Goingto thedentistis only importantif my teethor gumsarebotheringme.R 2.72+1.46
17 The conditionof my teethandgumesis animportantpartof my overallhealth. 4.02+1.35

R: Denotedtemsarereversecoded.

ProfessionaDentalCaresubscaleltems09,13,16;Appearanceandhealthsubscaleltems08,12,17 Flossingsubscaleltems07, 10, 15;

Retainingnaturalteeth:ltems06,11, 14.
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Table 2 depictsthe individual item frequencieof

numberof participantswere evenextremelyanxious

MDAS. Themajority of participantsvere6 e x t r e meabagutuse of drill, scalingand polishing and use of

a n x i oruanticipatory events like visiting the
dentisttomorrow,sitting in waiting room. Maximum

anesthetidénjection.

Table 2. ltemfrequencybreakdowrof questiondasedon MDAS

Questions Visit tomorrow Wait room Useof drill Scaleand Polish Injection
N % N % N % N % N %

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

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

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

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

Extremelyanxious 44 37.9 48 41.4 47 40.5 46 39.7 45 38.8

Figure 1 individual item frequenciesshowedthat Strongly disagree [l Disagree [l Neutral [ Agree [l Strongly agree
H H 1~1 A H Fal 1.Keep my natural teeth 12 I 39
majority of participantsé st r a g g lete itbixs Mot B —_—]
based on appearanceand health subscale of 3:Smils o an impartantpart of = DT
OHVS(n:45)and(n:50). 4.Going to dentist is not worth the cost a1 ‘
5.Flossing teeth daily is high priority m 44
. . 6.Not spend money for cavities and 27 13
um diseases rather get dentures

Table 3 showsj a.posmve gorrelgtlon and gqod 7 2ot ot corns v ot of mtie BB o P —
strength of associationof anxiety with age which B Prefer 1o wait before seeing a dentist 4 EmER o ES
meanswith increasein agethereis increasen level ?-Would not mind o have dentures % (20 [EH - S —
of anxiety amongthe participants.This correlation oo o demet ryou a2 S
. . . . . by roblems 18 17 9 31 25
was even statistically s i gni f i c aAltthep O  +zommineamnon ‘mpon‘;n{l’%n‘o:f o e ———

other subscaleshow negativecorrelationwith age

professionaldentalcaresubscalg-0.20),appearance

subscale (-0.63), flossing subscale (-0.20) and
retaining natural teeth subscale(-0.61). All the five

Figure 1. Responsesf participantsto itemsbased
onOHVS
R-DenotesReverseCoded

showedsignificantcorrelationwith age( p O0 . 05) .

Table3.P e a r Lorrelationof agewith MDASandfour subscale®f OHVS

Factors Age
MeantSD P e ar sCorrelat®n P-Value
Anxiety 19+5.21 0.19 0.03*
ProfessionaDentalcare 9.78+£2.71 -0.20 0.03*
Appearance 11.74+3.77 -0.63 0.001*
Flossing 10.04+2.06 -0.20 0.03*
RetainingNatural Teeth 10.23+3.45 -0.61 0.001*

Genderplays a role in level of anxiety of an
individual. Femalesveremoreanxiousthanmalesin
availing dentaltreatmentas seenin [Table 4]. This
was statistically significant ( p O 0 .IrD &vailing
professionatlentalcare therewasno differenceseen

in either of the gender. Females were more
concerned towards their oral health appearance
(3.95+1.32)comparedo males(3.88+1.23).Female
participants even had a better attitude towards
flossing(3.36+0.69)comparedo males(3.33+0.68).
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Table4. Comparisorbetweerthe meansof genderwith MDASandfour subscale®f OHVS

Factors Gender N Mean+SD P-Value
) Male 74 17.845.13 .
Anxiety Female 42 | 21.1+4.70 0.001
ProfessionabDentalCare I\F/I:rlr?ale 4713 ggfggg 0.975
AppearancandHealth gl:rlr?ale Zé' gggigg 0.782
. Male 74 3.33+0.68
Flossing Female 42 | 3.36+0.69 0.839
RetainingNatural Teeth gl:rlr?ale Zé' gggﬂgg 0.512
* (P O (BtatBtiallySignificant)

Table 5 representsa negative correlation of
MDAS with the threesubscale®f oral healthvalue
scale (professional dental care r=-0.08),
(appearancef.12),(retainingnaturalteeth=0.24),a
positive correlation of MDAS with the fourth
subscale (flossing=0.06). A significant (p-
value=0.001)was found when correlatingmodified

dentalanxiety scaleandthe fourth subscaleetaining
natural teeth. Figure 2 representsa positive
correlation exists betweenage and MDAS while a
negativecorrelationof ageandthe four subscale®f
OHVS (flossing,appearancegrofessionatientalcare

andretainingnaturalteeth).

Table5.P e a r Lorrelatisnof MDASwith four subscale®f OHVS

Factors Correlation
R P-value
ProfessionatientalCare -0.08 0.34
Appearance -0.12 0.17
Flossing 0.06 0.49
RetainingNaturalteeth -0.24 0.001*
* (P O GtatBtEallySignificant)

30

25

MDAS & OHVS
=
o]

=
o

eFlosing @ Appearance

25
AGE

Professional dental care  @Retaining natural teeth @ MDAS

Figure 2. Correlation of agewith MDASand OHVS

Dash KS, Mathur A, Rajpurohit L, Kharat P, Mehta V . Effect Of Dental Anxiety On Oral Health Value Among
Professional Adults- A Correlational Study. Bulletin of Stomatology and Maxillofacial Surgery2024;20(1)82-91. doi:

10.58240/182900652024.182

86



This studyintendsto correlatethe effect of dental
anxiety on oral health value of an individual. Oral
healthvalue scaleis a hewly developedscaleandso
does have questionson flossing behavior because
toothbrushingbeinga commonhabitfor manyandso
connectedwith social desirability respondingthat it
doesnot distinguishbetweenwhat degreesloesone
value for oral healthamongstindividuals who have
hadsoundeducation.

Consideringhe domainsof flossingandreceiving
professional dental care and how an individual
perceivesthe appearanceof his dental health the
authorspresumeghat professionaladults would be
availing the sameasthey possesa graduatedegree
or a higherequivalentdegreeand belongto a better
sociceconomicbackground Anxious peopledo not
go to the dentist becausethey feel that something
terrible will happen during dental treatment
procedures® Suchbehaviorultimately leadsto poor
oral health, including tooth loss, tooth decay, and
worsening gum disease.They come to the dental
office only in acuteemergencieshat often required
complicatedand traumatictreatmentproceduresAs
a result, if thesepatientsare not treatedproperly, a
viciouscycle of dentalanxietybegins®1®

When comparingdentalanxiety, it is reportedin
the presentstudy to be higher among professional
females as comparedto males with a mean of
(21.1+4.70)which aresimilar to the studyconducted
in Pakistan where females had a higher dental
anxietyscorewith ameanof (13.1)'” Thesametrend
wasreportedin previousstudiesconductedoy Horst
andWit wherefemalesweremorefearful thanmales
where dentaltreatmentis concerned® Conventional
gendemroleswherementendto hidetheir fearscould
be a reason for higher dental anxiety among
females'® However, the author feels that the most
pertinentreasonfor this is that femalesshow more
neurotic traits than males,which could be a reason
for more anxiety. The item-wise comparisonshows
that people were extremely anxious about use of
injectionanduseof drill ata dentalclinic which was
similar to resultsreportedby previousstudies?®?*In
the presentstudy, thereis a positive correlation of
age with anxiety which meanswith increasein age
there is increasein anxiety. Anxiety disordersare
actually considerectheurodevelopmentalisordersas
they developin associationwith brain changeshat

characteristicallyoccur at different timesin life and
primarily, they developin childhood. But another
study with similar results as that of presentstudy
showsanxiety disordersdeveloplate in life among
11%olderwomenand2% oldermen??

People with dental anxiety are seento avoid
dentist which in turn preventsthem from availing
professionatientalcarefor anytype of acutecasesf
paininsteadthey eitherpreferto staybackandseeif
it goesawayonits own or it leadsto overuseof self-
medication. This also impacts daily living like
modifying chewinghabitssuchas avoiding chewing
on hard foods that might causesensitivity?® This in
turnleadsto nutritional disturbances.

Thereexistsa negativecorrelationin the present
study; with increasein age thereis a decreasen
participantdmportanceowardsavailing professional
dental care. This is similar to severalstudiesbeing
conductedworldwide which showsthat the use of
professionaldental service is low among elderly
individuals considering the physical ability and
atitude towards oral health care decreasesand
certain sociodemographicvariables also form a
barrierfor the utilization.?*

Female participants expressed more concern
towards their dental appearancewhich was in
agreementto previous studies conductedin Saudi
Arabiawerecomparedo men,womenexperience
greaterpsychosociainfluencefrom dentalaesthetics
and aestheticconcerr?®® In general, females have
more oral demands comparedto males. Social
lifestyle of malescan be consideredas one of the
major reasonsfor being less concernedabout the
aestheticg® The professional adults possesseda
bettereducatiordegreeandsowereawareof the fact
that dental appearanceut an impact on the social
acceptanceof an individual. There was negative
correlationof agewith appearancehich showswith
increasdan agepeoplebecomdesswilling to correct
their own teethand becomeless concernedowards
appearanceThis finding was supportedby a study
amongstelderly wherepeoplegavemoreimportance
towards their physical health than towards dental
appearancé

Flossing is consideredas a health modifying
behaviorby malesanda cleanlinesgelatedbehavior
by females.Thereis no significant differencefound
betweengenderandflossing. A negativecorrelation
is seenbetweenage and flossing which showswith
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increasein agefrequencyof flossing decreasesnd
the sameassociationwas found in a study where
flossing becamdessfrequentwith increasein age?®
Decreasén the frequencyof flossingcausesncrease
in chancesof interproximal caries and periodontal
disease.

Gender had no significant influence in the
importance of retaining natural teeth; but women
were found to be having a positive attitude towards
retaining their permanentdentition more than men
which was similar to a study where genderhad a
small influence and a weak correlation toward
preserving the natural dentition?® There exists a
negativecorrelationof age andretainingnaturalteeth
which showswith increasein age peoplepay less
attention towards preserving their teeth which is
contradictoryto a study conductedin United States
among people with higher level of educationand
income. Reportsevensuggestthe trend of retaining
naturalteethis continuouslyincreasingcomparedo
last decad€e® The strengthof the studyis that these
responsesvould sheda light on how peoplefrom
theseeducationabackgroundvaluestheir oral health
anddoesanxietyplay a role on theseadultsto avoid
or attendthe dentalclinic/office.

There are certain limitations of the study first
being the samplesize, a bigger samplesize would
have helped us in generalizingthe results to the
samplechosen.Secondly,snowball sampling could
have helpedus gain a better sampleof professional
adults.An incentiveto eachof the participantsat the
end of study would have encourageda better
participation.

The scoresof OHVS are greatly affected with
0 n elévsl dental anxiety. Various subscaledike
professionaldental care, appearancavas negatively
associatedvith dental anxiety which showspeople
with dentalanxietylack the behaviorof regularvisits
to dental clinic. This leads them make prejudices
towards dental treatments. So, it is of utmost
importanceto identify theindividualswith high level
of anxiety and counselthem for building a positive
attitudetowardsoral healthwhich will definitely lead
to achangedn thevalues.
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Abstract

Objective: The purpose of the study was to compare intraoperative factors and postoperative ob&toees
the imageguided acute dissection technique and the endoscopic-guiged acute dissection technique.
Material and methods: The study was conducted in 153 patients (81 men and 72 women, average age 26.4
who underwent tonsillectomy (20423). Patients were randomly assigned 2 group 52% percent
patients(groupl) underwent tonsillectomy with acute dissection techmigder visual control, and 48% of
patients(group 2) underwent tonsillectomy with acute dissection technique under endoscopic visualization
4.0 mm 0° endoscope (Karl Storz, Tuttlingen, Germany).

Indications for tonsillectomy were hypertrophy of toesils in 82 patients, recurrent tonsillitis in 23 patients a
focal infection of the tonsils in 48 patients. Tonsillectomy was performed under general anesthesia using
speculum specifically designed for tonsillectomy. All patients were assasdezbmpared for postoperative pair
bleeding, recurrence, or tonsil tissue growth in the immediate and late postoperative period. The removed
is sent for histology. Clinical diagnosis: Chronic decompensated tonsillitis. Pathohistological diddfithéisthe
limits of the examined material, the histological picture corresponds to chronic tonsillitis, hypertropt
nasopharyngeal adenoid tissue.

Results: There were no serious intrar postoperative complications. Bleeding points were identiiied 7
patients (31 patients groupl and 16 patients group 2). The source of bleeding was observed in the central
of the adenoids in 18 patients, in the lateral parts of the adeneids16 patients, adenoids on both sides in 1]
Remnants of adwid tissue were found in 23 patients, (17 patients group 1 and 6 patients group 2). Remn
adenoid tissue were removed using bipolar diathermy under image guidance. The operation time for eng
tonsillectomy is shorter than for traditional pedcires.

Conclusions: The visibility provided Tonsillectomy by endoscopic techniques improves the ease and precis
surgery. Clinical significance determines the need for further testing of already proposed means and metho

Keywords:tonsillitis; Techniqueonsillectomy;Endoscopessistedonsillotomy
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Chronictonsillitis (CT) continuego be oneof the
most commondiseasesn otorhinolaryngologyboth
among the adult age group and among children,
whereevery secondchild suffersfrom this disease
Chronic tonsillitis (CT) is a condition in which a
person suffers from seven or more attacks of
tonsillitis peryear?

The main symptoms are inflammation and
swelling of the tonsils, sometimesso seriousthat
they can causeairway obstruction.Thesesymptoms
are usually accompaniedby pain in the throat,
rednessor yellow plagueon the tonsils. Hoarseness
of the voice, headacheloss of appetite,painin the
ears,fever, chills and bad breathmay be observed.
Symptomsmay also include nauseayyomiting and
abdominalpain in children. Tonsillitis is causedby
streptococcior viral agents(adenovirusesinfluenza
viruses, EpsteinBarr viruses, parainfluenza and
enteroviruses)

Tonsillar surgery, its indications and methods
continueto develop.Over the past10 years,a large
numberof articleson tonsillar surgerypublishedin
the literature is evidenceof the ongoing growth,
developmentand controversy associatedwith this
procedure.The standardof treatmentis bilateral
tonsillectomy.Tonsillectomyisafi s u r grocedaré
performed with or without adenoidectomythat
completelyremovesthe tonsil, including its capsule,
by dissectingthe peritonsillar space betweenthe
tonsil capsuleandthe musculamwall.*

Tonsillectomyis a surgical procedureknown in
Hindu medicine 3000 yearsago, and its essences
theremova of the palatinetonsils®>® Overthe past40
years, this surgical procedure has undergone
conceptual changes in indications and surgical
techniques Tonsil surgery, its indications and
methods continue to evolve. Currently, modern
medical equipmentmakesit possibleto achievea
clinical effect with minimal surgical traumato the
peritonsillartissue which undoubtedlyhasa positive
effect on the p a t i quality @fslife in the early
postoperativeperiod - this is especially true for
pediatricpatients®

Numerousarticles on tonsillar surgerypublished
in the literature over the past20 yearstestify to the
continued growth, development,and controversy

surroundinghis procedurée Studiesontonsillectomy
arestill popular.lt is still unclearwhetherthereis an
optimal method of tonsillectomy, whether
perioperative steroids are useful, and whether
outpatienttonsillectomyis safe'® The interventionis
carried out in case of chronic tonsillitis.
Tonsillectomy can be performedby cold and hot
methods™

Cold techniguegonsillectomy(without the useof
heat) include dissection, guillotine, partial
tonsillectomywith microdebriderharmonicscalpel,
plasmaablation, and cryosurgery**** Hot methods
include, electrocoagulation, ultrasound tissue
removal, radiofrequency ablation, tissue removal
with carbon laser, transoral robotic radical
tonsillectomy'+” Surgeonsfind these new tools
attractive becausethey allow tissueto be removed
with greater precision and less damage to
surroundingtissue,andin many caseghey cando it
morequickly andeasilythanwaspossiblewith older
techniqueslf indicated,endoscopicadenoidectomy
can be performedunder endoscopicguidancewith
necessarnhemostasisas opposedto blind curettage
of adenoid tissue (endoscopic
adenotonsillectomy?+°

The technologicalinnovation adenoidectomyof
any surgicalinterventionshouldbe aimedat ensuring
a bloodlesssurgical field, shorteningthe operative
time, reducing postoperative pain, improving the
speedf recovery,accessibilityandsafety.

Traditional adenoidectomy(TA) is a relatively
blind procedure which resultsin the possibility of
leaving some adenoid tissue and does not allow
bleeding points to be monitored or adequately
controlled with selectivecautery. Technologiesare
beingactivelyimplementedo reducetissuedamage,
recovery time, and patient discomfort®
Endoscopicallyguided adenoidectomyallows for a
thoroughexaminationof the surgicalsite, control of
bleeding, provides a safer, more manageableand
functional procedure, and may improve the
assessmerf the nasopharyngeakgionwith careful
resectiorf:?* Various complicationsmay occur. The
most common conplication of tonsillectomy is
bleedingduring or after the operation.Despite the
most sophisticatecefforts of the surgeonto prevent
it, bleeding remains the most significant
complicationaftertonsillectomy?>2
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Describedoperativecomplicationswhich include
trauma to the teeth, larynx, pharyngealwall/soft
palate difficult intubation,laryngospasmswelling of
the larynx, aspiration, respiratory failure,
inflammationof the endotracheaandcardiacarrest.

Postoperative complications include nausea,
vomiting, pain, dehydration, reflex otalgia,
pulmonary edema, palatepharyngealinsufficiency
andnasopharyngeatenosisRarelate complications
may include vascular damage, subcutaneous
emphysemajugular vein thrombosis, atlantcaxial
dislocation/subluxation, taste disturbances, and
persistentpain in the neck (Eagleton'ssyndromeor
silopodyyyzhnysyndromey’:28

Transoral endoscopic examination of the
nasopharymat the end of adenoidectomys a useful
method, as it allows the surgeonto detect any
remnantsof adenoidtissueand any bleedingpoints
that can be removed endoscopicallyunder visual
control. One of the methods for preventing
complicationsof visualizationof adenectomyusing
endoscopicontol. The abovejustifiestherelevance
of this study.

The purpose of the study was to compare
intraoperative factors and postoperative outcomes
betweenthe imageguidedacutedissectiontechnigue
and the endoscopicimageguided acute dissection
technique.

Figure 1. Intraoral viewadenoids

The studywas conductedn 153 patients(81 men
and 72 women, average age 26.4 years) who
underwenttonsillectomy (20182023). Patientswere
randomly assigned? group 52% percentof patients
(groupl) underwent tonsillectomy with acute
dissectiortechniqueundervisual control, and 48% of
patients(group2) underwentonsillectomywith acute
dissectiontechnique under endoscopicvisualization
usinga 4.0 mm 0° endoscopéKarl Storz, Tuttlingen,
Germany). Indications for tonsillectomy were
hypertrophy of the tonsils in 82 patients, recurrent
tonsillitis in 23 patientsand focal infection of the
tonsilsin 48 patients.

Tonsillectomy was performed under general
anesthesiausing an oral speculum specifically
designed for tonsillectomy. Local infiltration
anesthesiawas performed with a 0.5% lidocaine
solution, after which the capsulewas cut andgrabbed
with tweezersseparatedrom the adhesionsandthen
the adenoidtissuewas removedextracapsularlysing
acute dissection.Local bleeding was stoppedwith
cotton swabs, and relatively large vessels were
cauterizedwith bipolar forceps.Hemostasiss carried
outwith cottonswabsandKaprofersolutionis applied
to the wound (Figures 1-5). After removal of the
tampon, all patients underwent intraoperative
examinationof the adenoidbed. All patientswere
assessedand compared for postoperative pain,
bleeding, recurrence,or tonsil tissue growth in the
immediateandlate postoperativeperiod.

Figure 2. Intraoral viewadenoidsaunder
endoscopiwisualization
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Figure 3. Capsulewascutand
grabbedwith tweezers,
separatedromtheadhesions

The removed adenoid is sent for histology.
Clinical  diagnosis: Chronic  decompensated
tonsillitis. Pathohistologicaldiagnosis: Within the
limits of the examined material, the histological
picturecorresponds$o chronictonsillitis, hypertrophy
of nasopharyngeadenoidissue.

There were no serious intra- or postoperative
complications Bleedingpointswereidentified in 47
patients(31 patientsgrouplandl16 patientsgroup?2).
The sourceof bleedingwas observedin the central
deep part of the adenoids- in 18 patients,in the
lateralpartsof theadenoids in 16 patientsadenoids
on both sidesin 13. Cauterizationof bleedingsites
using bipolar diathermy with curved blades and
aspiration was performed under full visualization.
Remnants of adenoid tissue were found in 23
patients, and remnants of adenoid tissue were
removed using bipolar diathermy under image
guidance. The operation time for endoscopic
tonsillectomy is shorter than for traditional
procedures.

Traditionally, most  surgeons  perform
tonsillectomy macroscopically®3° Although many
studies have comparedendoscopicadenoidectomy
and traditional adenoidectomywith curettage there
is still no consensuson which method is better.
Therefore,we conductedan analysisto try to solve
this problem.Poor surgical visibility of the inferior

- bl
Figure 4. Removecdenoid

Figure 5. Intraoral view
removedadenoid

pole of the tonsil, attachedo the root of the tongue,
is associatedvith a higherincidenceof postoperative
hemorrhageTo reducepostoperativebleeding, it is
importantto improve the surgicalappearane of the
tonsil, especially its lower pole. If indicated,
endoscopicadenoidectomycan be performedwith
the necessaryhemostasisinder endoscopiccontrol,
in contrastto blind curettage of adenoid tissue
(endoscopic adenotonsillectomy}-3®  Transoral
endoscopicexaminationof the nasopharynxat the
end of adenoidectomys a usefultechniquebecause
it allows the surgeonto detect any remnantsof
adenoidtissue and any bleeding points that can be
treated endoscopically under visual guidance. In
addition,it may reducesymptomatiaegrowthof the
adenoidsin the postoperativeperiod. Endoscopic
imagingsolvesthis problemby providinga clearand
unobstructediew allowing the surgeorto accurately
remove the tonsils and reduce unnecessary
trauma®*3® Despite the use of various methodsin
tonselectomy?®*® complicationsduring and after the
procedure®

In this study, 153 patients who underwent
tonsillectomywereevaluatedoy acutedissectiorand
image guidancewith endoscopicvisualizationusing
an endoscopeThe clear and magnifiedview of the
surgical field available with  endoscopic
tonsillectomyallows for high accuracyfor example,
in identifying tonsil capsule®r smallvesselglowing
to the tonsils during tonsillectomy after peritonsillar
infection. The operating time for endoscopic
tonsillectomyis shorterthanthetraditionalprocedure
becausethe preparationtime is a few minutes.
Studieshaveshownthe advantagesf the endoscopic
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methodoverthe traditionalmethodin termsof blood

loss and complications. Endoscopic visualization
solves this problem, providing a clear and

unobstructed view that allows the surgeon to

accuratelyremovethetonsilsandreduceunnecessary
trauma, shorter operation time for endoscopic
tonsillectomy is than for traditional procedures.
Studieshaveshownthe advantagesf the endoscopic
methodoverthe traditionalmethodin termsof blood

lossandcomplications.

The visibility provided tonsillectomy by
endoscopic techniques improves the ease and
precisionof surgery.Clinical significancedetermines
the need for further testing of already proposed
meansandmethods.
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Abstract

Background: Treatment and prevention of the development of pathological scars (hypertrophic and keloid
important issue in modern dermatology and plastic surgery due to a violation of aesthetic perceptioitgaes
and in severe cases, the function of various areas of the human body.

The purpose of this systematic review of the literature was to analyze the proposed effective methods for
scar deformities of the skin.

Methods: The systematic review inefled articles from Google Scholar, Medline, Scopus, Web of Scien
PubMed. Search keywords terms included: pathological scar, therapy, botulinum toxin, laser, cryodest
hyaluronidase, skin scar prevention, new methods of wound treatment, wouskiraisdarring, bioengineering
surgery.

Results: Conducted a preliminary search and reviewed 132 titles and abstracts in this review andex® f
articles were selected of high methodological quality.

This review concluded the necessity of developingsorgical methods for preventing pathological scarrin
which could potentially become a universal standard for any plastic and aesthetic surgery intervention. Tre
depends on the clinical and morphological characteristics of athological scars.
Condusion: The current systematic review demonstrated the need to develop presurgical methods 1
prevention of pathological scarring, which could in the future become a universal standard for any interver,
plastic surgery, since the issue of tnegtskin scars is sufficiently covered in the available world literature.

Keywords:pathologicalscarring; therapy; botulinumtoxin; laser; cryodestruction;hyaluronidase;preventionof
scarring; newmethodf woundtreatmentwoundandskinscarring; bioengineeringsurgery.

presenceof opposingforcesthat separatehe line of
the postoperativesuture, especiallyin the area of
newly formed collagen until its maturationt
Particularly unfavorablemay be scar formation on
the face due to muscletension,which stretchesthe
skin edges and forms a scar under secondary
tension?

Opposingvectorsin the scar area arise due to

Facial scars are known for their unsightly
appearanceand are often associatedwith previous
surgery or lacerations. Extensive cicatricial
deformationsof the face significantly disfigure the
appearance,leaving both patients and surgeons
dissatisfied with  the treatment outcomes.
Enlargementof the scar areais facilitated by the
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muscle tension, elasticity of adjacent skin, and
externalpressureThus,theenlargementf cicatricial
deformation is mainly the effect of mechanical
impact on elastic and immature collagen. Also,
overexpressionof connectivetissue growth factor
(CTGF) is an importantfactor in hypertrophicscar
formation® Increasedevelsof melatoninalsohavea
negativeimpacton skin healingandscarformation*

Physiologically, wound healing is a synergistic
process and consists of four interrelated phases,
including hemostasis, inflammation, granulation
tissueformation,andwound remodeling.In casesof
unfavorablewoundhealing,theremay be changesn
the patients' (especially in children) psychosocial
status.In such wounds, the inflammation phaseis
prolonged,leadingto the formation of hypertrophic
and keloid scars,which are thick areasof reddish
skin that protrudeaboveunaffectedadjacentskin and
can lead to aestheticand functional impairments’
For this reasonmostpatientswith facial scarsstrive
to improvetheir appearancegvenin minor changes$

Although the etiology of pathological scar
formation is still not fully understood.But it is
widely acceptedhat excessivdaensionin the wound
area is a negative factor for the normal healing
process

It is importantto notethatpathologicalscarringis
not uncommonand occursin 40-70% of casesafter
various surgical interventionsand up to 90% cases
afterburns.Pathologicakcarringcausesa substantial
portion of visits (25%) to dermatology and
cosmetology clinic It is estimated that
approximately 100 million people worldwide
develop scarsfor various reasonseach year, with
15% of casesheingpathologicaP Moreover,in some
regions the incidence pathologic scarring reaches
16%, which necessitateshe need to control the
wound healingprocessireatkeloid andhypertrophic
scarsandfinding effective measureso preventtheir
development?

In terms of areasof predominantformation of
skin scars,the face and the upper half of the body
prevail (about90%). Kutsenkoet al. (2010) noted
thatkeloid scarsaremorelikely form on chest(about
40% of cases),on the upper back (about 40% of
cases)andlessfrequentlyon the face (about1.5%),
but quite often (about10%)on the earlobes?

Dani shchuk

All currently used strategiesfor pathological
scarringmanagementexceptsurgical methods,can
be divided into severalmajor groups: therapeutic,
physical,physiotherapeuticand alternativemethods,
including the use of botulinum toxin and tissue
engineeringechnologies.

1) Therapeutic management(longidase,hormone
therapy,cytostatics)

Therapeutic options for the managementof
hypertrophic scars are quite widely used in
dermatology.They mainly include drugs with high
enzymatic properties, for example, hyaluronidase
derivatives. Despite the large number of similar
substancesot all of them can be useddueto high
toxicity and insufficient effectivenessin breaking
down excessively formed collagen, limiting the
aestheti@andfunctionaloutcomeof treatment?

One of the most commonly used drugs with
enzymatic activity is longidase, containing about
3000 IU of hyaluronidaseon an azoximerbromide
carrier. The introduction of longidase allows
prolongingthe actionof hyaluronidasévy increasing
the stability of moleculesand protectingthem from
inhibitors (up to 7 days). The therapeuticeffect of
longidaseis associatedwvith breakingdown excess
fibrotic tissue and inhibiting the synthesisof new
collagen fibers by depolymerizing proteoglycans
through inhibition of metalloproteinasd.’®* The
longidase also has antrinflammatory, detoxifying,
and antioxidanteffects, allowing its usenot only in
dermatologybut also in other areasof medicine'*
The effectiveness of longidase depends on its
administratiorroute (parenteralenteral topical) and
canreachup to 70% note a good clinical outcome
from longidase injection directly into the
pathologicalscar'®!® However,the injection is very
painful for the patient,andundesirableeactionanay
developin thelong-term.

In recent decades,hormonal drugs (Diprospan,
triamcinolone acetonide, and others) have been
frequently usedin the postoperativeperiod for the
preventionand managemenof pathological scars.
Their injectionsreducecollagensynthesif a newly
formed scar, inhibiting the mitotic activity of
fibroblasts and increasing collagenase content.
Hormonal drugs suppressthe active inflammatory
process,which also affects the appearanceof the
scar. Hormonalagentscan be usedas monotherapy
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for keloid scarsmanagemenobr in combinationwith
surgeryor during applicationof silicone agentsfor
symptomaticherapyé’

Complications of glucocorticoids include skin
atrophy and pigmentationt®!° In the past decade,
several studies found the effectivenessof treating
keloid scars during corticosteroid therapy in
combination with  cytostatics (5-fluorouracil,
bleomycin,andothers)!®

2) Physical methods

Cryotherapy

One of the methods of treating keloid scars
actively usedin dermatologyis their cryodestruction
using liquid nitrogen. When cryogenic agent is
applied at low temperatures,local necrosis of
microvesselsand fibroblastsis observed.However,
Shafranovet al. note that such changesare very
limited anddo not alwaysextendto the full depthof
the keloid scar?® Accordingto I.V. Kutsenko(2010),
who treated68 patientswith keloid scarsof the face
and neck using «Cry-Ac Tracker», exposing the
affectedareawith -40°C temperaturdor 2 minutes,
completeresolutionof scarswith a limited size (no
morethan10cm)is achievedn 97% of caseswithin
3-8 weeks!! It is worth noting thatin almost80% of
cases, the author had to perform not just one
treatmentsessionput 2 or 3, dependingon the size
of thescarsOnly in 2 patients gvenaftercompleting
the entire courseof therapy,a positive effectwasnot
achieved.The biggestadvantageof cryotherapyis
the possibility to createa strictly controlled zone of
tissue necrosisin the desiredareaof the face and
body.

Brachytherapy
As an adjunctive method in practical

dermatology focusedX-ray therapy(brachytherapy
is alsousedin combinationwith othertechniquegor
preventingkeloid scarformationandinhibiting their
growth after surgical excision. S.G. Ananian and
A.G. Stenko(2009)appliedlocal treatmentfor small
or massive scars with singlefield or multi-field
irradiation respectivelyusing an X-ray machine?
Particularemphasisvaspaidto treatingpatientswith
scarslarger than 10 cm2 accordingto the scheme
recommendedy K.F.Sibileva(1977),undercertain
physical conditions (current strength, distance
between the radiation source and the surface,
wavelength).The absorbedadiationdoseper single
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exposurerangedbetween1000 and 1500 Rad and
dependeddn the health statusof the patients,their

age, the extent of scar, and their localization. The
number of proceduresranged from 2 to 10, and
absorbeddoes not exceed10,000 Rad. Treatment
was carried out in the postoperativeperiod after
completewound healing with active monitoring of

the effect or developmentof adversereactions.In

caseof unpleasantreaction, it is recommendedo

discontinue brachytherapy sessions immediately.
Also, the brachytherapyshouldnot be performedin

the presencef unfavorabldactors,suchasincreased
UV exposurén summer.

The effectivenessof the treatmentwas assessed
basedon changesin clinical parameterssuch as:
reductionof intensity of local symptoms(burningor
itching) and discoloration, volume and height of
scarstheir densityandmobility. The effectivenes®f
brachytherapyon the processof scarregressionthe
absence/presenca relapsesand side effects from
thetreatmenitself wasalsoevaluated.

Lasertherapy
In the last few decadesyarious types of laser

therapy (fractional nonablative laser with a
wavelengthof 1540 nm, carbondioxide laserwith a
wavelength of 10600 nm, neodymiumyttrium-

aluminumgarnetlaserwith a wavelengthof 532nm,
erbium laser with a wavelengthof 2940 nm) have
been intensively used for the treatment of

pathologicalscarswith a good clinical outcomein

reducing scar density and collagen fiber content.
However, the level of evidenceis limited and
requiresfurtherevaluationof the effectivenes®f this
treatment method?222252650 examined and treated
218 patientswith pathologicalscarsusing a carbon
dioxidelaser.The evaluationof treatmentesultswas
basedon the POSAS scale (Patient and Observer
Scar AssessmenScale)and ultrasoundexamination
using a linear probe??® The POSAS scale is

composedof both subjective(pain in the scararea,
itching, burning) and objective (scar color, its

thickness and height, mobility) criteria. Carbon
dioxide laserwith a wavelengthof 10600 nm with

CPG and Deep FX scannerswas used to treat
patientswith pathologicalscars.The Lasertherapy
was divided into 3 stages:deepfractional ablation
(60-140 mJ), surface ablation (50-70 mJ, 350Hz),
entire surface ablation (100 mJ,125150 Hz). The
authorsconcludedthat carbon dioxide laseris not
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sufficiently effective in casesof scar deformities
alongside with functional impairments, where
surgical treatmentmay be more appropriate.Thus,
lasertherapyis effective at the early stageof scar
formation.

It shouldalso be notedthat lasertherapyis less
dependentbn the causeof pathologicalscarringand
its localization.

3) Physiotherapy

Physiotherapycan be used as a standalone
treatmentor in conjunctionwith other therapies.n
the caseof multicomponenttreatment,using laser,
ultrasound,electric or magneticfield as a physical
factor, a general method drug phoresis is
implemented,in which the additive effect of such
treatmentis noted, exceedingthe result of each
individual components.

0.S. Ozerskaya (2007) noted good clinical
outcomeof usingdrugswith enzymaticactivity (such
as collagenase). But in conjunction with
physiotherapy (various phoresis techniques,
microcurrentsmesotherapyo sideeffectsor tissue
adaptationto the exposure method were noted,
especilly in the caseof usinga magnetidield.?

The literature highlights the clear advantageof
complex approachcomparedto monotherapywith
enzymaticmedication,basedon the summationand
enhancementof the therapeutic effect of each
componentof treatment. Multicomponenttherapy
prolongsthe activity of drugsand avoidsadditional
trauma to surrounding tissues during targeted
delivery of the active substanceo the pathological
focus®30

N.N. Potekaevet al. (2017) treated50 patients
with skin scardeformitiesat varioussitesandstages
of healingusinga magneticfield, which wasapplied
to the affectedareasn a pulsedmodewith (Tp - 1.5
2.5 milliseconds} The treatmentconsistedof 10
proceduregor hypertrophicscarsandl5 - for keloid
scars. The magnetic therapy was conducted in
combination with 3000 IU of hyaluronidase
administration. The authors noted a substantial
reductionof the areaof scardeformationby 75% in
most patients (94%) at the end of the treatment
period.

4) Alternative methods of treatment (BTA, new

experimentalmodalities)
The onion extract is actively used in clinical

Dani shchuk

dermatologyfor the treatmentof hypertrophicscars
andshowedits effectivenessn improvingthe quality
of the scar and reducing symptomsin patients®:32
However,in severalrandomizeccontrolledtrials, the
results of its use were comparableto those with
standard therapy using petrolatum emollient®
Moreover, no additional positive effect was found
when comparedto products containing silicone.
However, the data may be insufficient due to the
treatmentof patientswith burn pathologicalscarring
ratherthan postoperativeor posttraumaticcicatricial
deformity:34

In the last decade, botulinum toxin has been
actively used not only for correctingaestheticand
agerelatedaesthetidssuesbut alsofor management
and preventionof the developmentof pathological
scars.

Botulinumtoxin A (BTA) is a neurotoxicprotein
that causesreversiblemuscle paralysisby affecting
the neuromusculajunction and reducingthe release
of the neurotransmitteacetylcholine®

According to recently published articles, this
effect of botulinum toxin-induced paralysis,known
asfic he moi mmo thasshbwngobd clmina)
outcomesin hypertrophic scar prevention, wound
healing, and managemenbf existing hypertrophic
and keloid  scar®3738394044248  Although
randomized clinical trials have not yet been
conducted

Among the latest experimental methods of
pathologicalscarringmanagementthe use of stem
cell technologieshasbecomevery promisingdueto
their high biological potentialthroughthe production
of active proteins,suchascytokines,cell growth and
migrationfactorsandothers which diredly modulate
the activity of fibroblasts® It is well-known that
duringtraumacausedy surgicalinstrumentsor laser
exposurein various areasof the humanbody, skin
cells are restored by stem cells, which further
differentiate into fibroblasts. Newly arrived cells
actively produce collagen and elastin fibers,
glycosaminoglycans, and other substances,
improving the quality of skin at microlevel. This
technique is called "neurofibrolifting” and is
proposedor the treatmentof pathologicalscarsand
skin aging using a single monthly injection6:47:48
This techniquecreatesoptimal conditionsfor newly
formed cells, inducing the formation of collagen
fibers and extracellular matrix. Disadvantagesof
stem cell therapy include the need for thorough
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cosmeticcareof theareain which theinjectionswere
performed,andthe scarcityof clinical datato assess
long-termtreatmenbutcomes?®

It is worth noting that a significant amount of
researchtoday is focused on achieving excellent
clinical outcomedn the managemenof pathological
scars,rather than on their prevention.Taking into
accountthe polyethiological nature of keloids and
hypertrophicscars,it is difficult to developa unified
approacho preventpathologicalkcarsformation.

The preventionstrategiesare mainly taken after
surgical interventions to avoid pathologic scar
development. They involve the use of various
methods of corticosteroid administration, silicone
dressings,and other aforementionedechniquesin
differentcombinations"’

Currently, thereis a wide range of methodsand
medications for pathological scars management.
Despite diversity of treatmentoptions, there is no
universal approach of treatment of keloids and
hypertrophicscarsaswell aspre-surgicalprevention
of their development.

Particularlylittle attentionis currently paidto the
prevention and slowing down the processesof
pathological scarring, although this could
significantlyimprovethe quality of life of patientsin
the early stagesof rehabilitationandreducethe time
and costsof managemenof scarsmaturatiol. Over
the past 10 yearsthere has beena fairly analysis
extensiveof various methodsof pathologicalscars
treatmentBut the mostsuccessfulin our view, is the
summaryon pathologic scarstreatmentmodalities,
their successrates and adverse effects given by
(Table1).2®

Table 1. Theclinical outcome®f pathologicscarstreatmentmodalities

Treatment Outcomes Sideeffects
Corticosteroidnjections 50-100%respons®- | Injection pain,skin atrophy,hypopigmentation
50%recurrence
Laser(PDL 585) 57-85%tresponse Painful
Contactcryotherapy 51-76%tresponse Painful,hypo andhyperpigmentatiorskin atrophy
Surgery 45-100%recurrence | Recurrencesftenbiggerthanoriginal scar

0-10%recurrence

Surgeryfollowed by
pressurgherapy

6-24 monthstreatmentduration, high treatmentadherenceneeded not
applicable on all body areas, dependson good pressuregarment
manufacturing

Surgeryfollowed by
corticosteroidnjections

0-100%recurrence

Injection pain, skin atrophy,hypopigmentationtecurrencesften bigger
thanoriginal scar

Radiation

10-94%response

Stochasticarcinogenieffects,growthinterferencen children

Surgeryfollowed by
radiation

1-35%recurrence

Stochasticcarcinogeniceffects,growth interferencein children, wound
healingproblems

As canbe seenfrom the summarytable, thereis
no 100% effective method or combination of
methoddor pathologicakcarstreatmenwithout side
effectsor adversereactions™ In our opinion, it may
be related to the lack of a unified approach of
treatmentoutcomesevaluation.In clinical practice
and researcha variety of scales(POSAS, Skindex
29, SF-36, EuroQol 5D) are usedto describethe
effect of treatmentandto analyzethe overall health
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status of patients and their pathologic scars
perception. The objective indicators in clinical
studies include gender, age of patients, the
Fitzpatrick skin type, localization and visibility of
pathological scars, their number, causes of its
development, previous treatment, and
comorbidities™®
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Consideringthe variousmethodologiesiescribed
above with different mechanismsof action and
effectiveness,we believe that the treatment of
pathologicalscarshas already beenwidely studied
and describedin the literature. Currently, the most
relevant issue is the developmentof new and
improvementof existing modalities for preventing
the keloids and hypertrophic scars formation,
especially when planning surgical interventions
Further experimental and randomized controlled
studies are necessaryin order to identify more
effectivemethod=of pathologicalscarsmanagement.
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Abstract

Purpose: Experimental testing of injection therapy in the area of the upcoming skin incision in order to imy
the quality of achieving the aesthetic appearance of the skin scarring process.

Materials and methods: The study was carried out on the skintlodé sternum and anterior abdominal wall on
closely related minipigs.3 series of operations were carried out synchronously on two individuals in a s
operating room with preliminary specific markings in the form of rectangles and trapezoidstivebpette
nipple-areolar complexes served as a guide for drawing the figures. At each stage, the same type of gé
marking of the surgical field was used and repeated interventions were performed in the same areas of
therapy and biopsy sailing. In the postoperative period, on the 30th and 120th days, biopsy specimens
taken to verify the ongoing reparative processes based on clinical, photometric and histological analysis.
Results: Preoperative injection therapy contributed to the fiam of a normotrophic scar in structure closer
normal skin compared to a scar during normal tissue healing, which allows it to be recommended for preoj
preparation and for research in humans. The selected technique allows for assessmealas$ithprimary
wound, with the introduction of saline and botulinum toxin intraoperatively and delayed at 1 and 4 month
histological analysis of the results. At each stage of the experiment, the team achieviedmosgrvival of
minipigs without ompromising their vital functions. The same type of geometric marking of the surgical
was used and repeated interventions were performed in the same areas of injection therapy and biopsy sat
Conclusion: The methodology allows to assess different methods of linear scar formation with or without th
of injection therapy during surgical access, as well as comparing tissue adhesion histologically and optin
formation. When the effectiveness of BTRerapy is achieved, injection therapy requires further research u
conditions of tissue deficit or tension during wound closure.

Keywords: botulinum toxin; relatox; bta; scar; pathological scar; prevention of pathological scarring;
hypertrophicscar; keloid; keloid scar.
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The restoration of deformed tissues and lost
organsof the humanbody hasalwaysbeenrelevant
in the range of medical and social problems of
mankind. Injuries to the head and neck are
particularly difficult to achieve functional and
cosmetiaestorationt-2

Extensivecicatricial deformationsof the skin on
the face greatly disfigure the appearanceleaving
both patientsandoperatingsurgeonslissatisfiedwith
theresultsof treatmenf

Recent decades have been characterized by
significant progressin the developmentof plastic,
reconstructiveandcosmeticsurgery?

This is explainedby advancesn transplantology,
new discoveriesn morphology,andthe introduction
of modern biotechnologies and microsurgical
methods. Today, there are many methods and
techniquesaimedat improving the appearancef the
scarandthe quality of life of patientsin general but
very little researchhas beenaimed at studying the
preventionof scarformation®

The article describes an experimental study
carriedout to analyseskin scarringduring formation
and closure of wounds using various injections in
surgical accesssites. Previously,we have described
known methodsfor preventingpathologicalscarring
of the skin in our narrative review. The team
reviewed, reviewed the available literature and
appliedvarioustypesof injectiontherapyin orderto
identify the mostoptimaldrug for improvingthe skin
scar’

It should be noted that the chosenexperimental
technique is unique both in its complexity of
synchronousvork of two surgicalteams,andin the
fact thatin the future this experimentcanserveasa
method for training surgeonsin other disciplines
using online camerasand monitors. An important
advantagef this techniques the humanenesef the
experimentjn which thelives of bothindividualsare
preserved.

The most popular biological model for
performing experimentalwork in surgery is the
laboratory mouse. In our work, we tested the
techniqueon minipigs as a biological experimental
model, and achievedpositive resultsin the form of
adhesiorof woundedgesandtaking similar biopsies
at various time intervals, recording the results
clinically, photometricallyandhistologically.

The aim of this studyis to improvethe quality of
life of the living organism undergoing surgical
intervention with skin excision, by testing and
selectingthe optimal pre, intra-, and postoperative
methodof injectiontherapyandachievinganoptimal
aesthetigfunctionalresultof scarformation.

1. To analysethe effectivenes®f injection therapy
in the surgical accessareaand to improve the
aesthetigfunctionaloutcomeof scarsformation.

2. To achievethe survival of all individuals during
the experiment

3. To developanaesthesi@rotocolsfor laboratory
animals/minipigs.

4. To conduct evidencebased analysis using
photometryandhistologicalexamination.

Thus,the experimentwasconductedo verify the
hypothesis do moderninjectiontherapyimprovesor
worsenghe scarringprocess.

3 seriesof surgical interventionon two closely
relatedminipigs (24 months,weighing 45 kg) were
held during the experiment. The authorsselected
minipigs for this experiment based on their
successful experience achieved during cross
transplantationof face on minipigs from 2016 to
2019(Figure 1).

Figure 1. Minipigs after crosstransplantationof
face

The surgical intervention was carried out
simultaneouslyon two individuals in an operating

Danishchuk O, Volkov A, Reshetin V, Danishchuk M, Karpova E, Nazarian D. Analysis O8kin Scarring With Pre-,
Intra- And Delayed Surgical Injection Therapy: The Preclinical Research.Bulletin of Stomatology and Maxillofacial
Surgery 2024;20(1)111-127. doi: 10.58240/1829006:2024.1111

112



theatreroom using standardsurgicalset. During the
postoperativeperiod, biopsieswere takenat 30 and

120 daysto analyseongoingreparativemechanisms.

Photographyandbiopsy samplingwere performedat
all stages of the experiment. Various types of
injection therapy were consideredand applied to
identify the most optimal drug for optimal scars
formation. The initial stageof surgical experiment
was held on November3, 2022 under intravenous
sedation with the participation of a veterinary
anesthesiologistand 4 surgeons. Both teams
synchronously marked along the nipple-areolar
complexesa rectangleon the thoracic areaand a
trapeziumin the areaof the anteriorabdominalwall.
The minipigs had code numbers955 and 957. In

minipig N955, a biopsy samplemeasuringlxl cm
was takenfrom a rectangularmarked areawithout
injections, and the wound was sutured without
tensionwith Vicryl 4.0. From the sameminipig, a
1x1 cm biopsysamplewastakenfrom the areaof the
anterior abdominal wall 15 minutes after the
injection of 2 ml of saline. The wound was sutured
without tension in the same manner. In minipig
N957, in the projectionof a rectangulamarking, a
1x1 cm biopsysamplewastakenl15 minutesafterthe
injection of 2 ml of BTA solution. At the sametime
in the projectionof theanteriorabdominalwall, 2 ml
of BTA solutionwasadministeredor delayediopsy
collection.In total, at the first stage,3 biopsieswere
taken(seeFigure?2).

Figure 2. Theinitial stageof surgicalexperimen{NovembeB, 2022): Injectionof toxin
andskindefectformationandsuturing. A - minipig N955.Rectanglé biopsywastaken
(control group). Trapezium biopsywastakenl5 minutesaftertheinjectionof saline. B -
minipig N957.Rectangle biopsysamplewastakenl5 minutesaftertheinjectionof BTA
solution.Trapezium BTAsolutionwasadministeredor delayedbiopsycollection

The second stage of the experiment was
performedon December8, 2022. Underintravenous
sedation with the participation of a veterinary
anesthesiologisBoth teams,in the samemanneras
atthe previousstage markedalongthe nipple-areolar
complexesa rectangleon the thoracic areaand a
trapeziumin theareaof theanteriorabdominalwall.

In minipig N955, no biopsy samplewas taken
from the rectangulammarkedareaduring the second
stage.However,a repeatlx1l cm biopsy was taken

from the area of the anterior abdominal wall,
previously injected with saline. The wound was
suturedwithouttensionwith Vicryl 4.0.

In minipig N957, a repeatbiopsywastakenfrom
therectangulamarkingarea.Additionally, a primary
1x1 cm biopsy was taken from the anterior
abdominalwall after 35 daysof BTA injection for
furtherdelayednvestigationof tissuereparation.

In total, at the secondstage 3 biopsiesweretaken
(seeFigure3).
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Figure 3. Secondstageof theexperimen{DecembeB, 2022).A - minipig N955.A repeat
biopsywastakenfrom theareaof the anterior abdominalwall, previouslyinjectedwith
saline.B - minipig N957.Rectangle repeatbiopsywastakenTrapezium a primary
biopsywastaken

The third stageof surgical experimentwas held
on March 3, 2023. The marking principle remained
thesame.

In minipig N955, a biopsy samplemeasuringlx1
cmwastakenfrom arectangulamarkedarea.And a
1x1 cm biopsysamplewastakenfrom the areaof the
anteriorabdominalwall.

In minipig N957, in the projection of a

rectangularmarking, a 1x1 cm biopsy samplewas
takenfrom a rectangulamarkedarea.At the same
time in the projectionof the anteriorabdominakwall,
a secondarybiopsy measuringwas taken after 120
daysof BTA injection.

In total, at the third stage,4 biopsieswere taken
(seeFigure4).

Figure 4. Third stageof the experimen{March 3, 2023).A - minipig N955.Rectangle
repeatbiopsywastaken Trapezium a repeatbiopsywastaken B - minipig N957.
Rectangle repeatbiopsywastakenTrapezium a secondarpiopsywastaken

In total, 10 biopsy specimenswvere takenduring
all three stages. In this study, the BTA drug
ARel att PN c r o dReseia) and saline
i Sol op(hfa®rmdRussgalvere usedat all 3
stages.

During postoperative period, experimental

animalsreceivedantibacterialinterspectinM single
injections 1 ml/10kg) for 14 days to prevent
secondary bacterial infection. The collection of
specimendor histological examinationon days 30
and 120 was carried out underintravenoussedation
usingZoletil-1001.5mg/kgandXyla 0.15ml/kg.
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SeeTable 1 and the schemeof interventionson
minipigs, as well astime intervals,are presentedn

Figure5.

Table 1. Realizationof scarmodelswith andwithoutinjectiontherapyat variousstagef the experiment

Number of
specimen

Number of
specimens

Number of
biopsiestaken

Designof the experiment

| stage- initial interventions

3

biopsywithoutinjection

biopsywith intraoperativesalineinjection
biopsywith intraoperativeBTA injection
preoperativeBTA injection

Il Stage- after 1 month

repeatiopsywith intraoperativesalineinjection
repeatbiopsywith intraoperativeBTA injection
primary preoperativeBTA injection

Il Stage- after 4 months

4

repeatbiopsywithoutinjection
repeatiopsywith intraoperativesalineinjection
repeatiopsywith intraoperativeBTA injection
repeatpreoperativeBTA injection

In Total: 2

In Total: 12

In Total: 10

Minipig N955

| Stage- First specimen (control
group)

Il Stage- no biopsy sample was
taken

Il Stage- First specimen

| Stage- Secondspecimen
(Saline, intraoperative bioppy
Il Stage- Firstspecimen $aline,
1 month biopsy

Ill Stage- Secondspecimen
(Saline, 4 months biopyy

Minipig N957

| Stage- Third specimenBTA,
intraoperative biopgy

Il Stage- Secondspecimen
(BTA, 1 month biopsy

Ill Stage- Third specimen
(BTA, 4 months biopsy

| Stage- no biopsy sample was
taken

Il Stage- Third specimenBTA, 1
month biopsy

IIl Stage- Fourthspecimen(BTA,
4 months biopsy

Figure 5. A conventionalliagramof experimentat p e ¢ i maekimgs,dsedin all 3 stagego maintainthe
accuracyof theinjectionsand surgicalincisions
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Descriptionof the first specimen

Skin fragmentsare representedby a stratified
squamous epithelium with usual structure. The
epitheliumhasoutgrowthsandfolds of varioussizes.
Thefolds of the epidermisaresmoothedtheir height
is reduced.All 5 sublayer of epidermis (stratum
basale, spinosum, granulosum,lucidum, corneum)
are clearly identified. The keratinization is well
expressed. The thickness of the epithelium is
noticeablylessthandermis(Figure 6).

Figure 6. HistopantomogramA fragmentof skin. Thin
epidermisandthick dermis.Mallory staining.
Magnification3x

The structureof the dermisis heterogeneousyith
areasof uneventhicknessof collagenfibers. In the
centralpart, collagenfibers of mediumthicknessand
moderate cellularity are observed. Blood-filled
capillaries are representechetweenthe fibers. The
fibers are densely arranged, but with reduced
retraction phenomenon.Fiber bundles within the
central zone are of comparablesize and moderate
density. Metachromasiademonstratesnoderateand
equal compaction of collagen fibers within the
denselyfibrous connectivetiissue.At the peripheryof
the described area, collagen fibers with larger
diameterareobservedFigure 7).

Figure 7. A fragmentof skin. Thefoldsof the
epidermisare smoothedtheir heightis reduced Mallory
staining.Magnification 100x

Picrosirius red staining revealed clear
predominancef collagentype | over collagentype
lll. Collagenfibrils in bundlesof denselyfibrous
connective tissue show predominantly red
fluorescencéFigure 8).

Figure 8. A fragmentof skin. Thefoldsof the
epidermisare smoothedtheir heightis reduced Picro-
sirius red staining.Magnification50x

Descriptionof the secondspecimen

Skin fragmentsare representedby a stratified
squamous epithelium with usual structure. The
epitheliumhasoutgrowthsandfolds of varioussizes.
Thefolds of the epidermisaresmoothedtheir height
is reduced.All 5 sublayer of epidermis (stratum
basale, spinosum, granulosum,lucidum, corneum)
are clearly identified. The keratinization is well
expressed. The thickness of the epithelium is
noticeablylessthandermis(Figures9, 10).

Figure 9. HistopantomogramA fragmentof skin. Thin
epidermisandthick dermiswith densecompactiorof
collagenfibers (thick scar). Mallory staining.
Magnification3x
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Figure 10. A fragmentof skin. Densebundlesof
collagenfibersare brightly dyed.Mallory staining.
Magnification100x

The structure of the dermis is heterogeneous
contains. Also, the areaswith a high density of
collagenfibers are clearly identified. Metachromasia
demonstratesa pronounceddeposition of collagen
fibers (yellow staining).Blue-stainedcollagenfibers
with smallerdiameterare observedat the periphery
(Figurell).

Figure 11. A fragmentof skin. Anisotropicred
fluorescenceén the centralzoneof the samplesPicro-
sirius red staining.Magnification50x

Picrosirius red staining revaled clear
predominanceof collagentype | over collagentype
lll. As in previous sample, Collagen fibrils in
bundlesof denselyfibrous connectivetissue show
predominantlyredfluorescence

Descriptionof the third specimen
This sampleis representedby stratified squamous
epitheliumandsubcutaneoufat (Figures12,13).

Figure 12. HistopantomogramA fragmentof skin.
Thin epidermisandthick dermis.Mallory staining.
Magnification3x

The epithelium has outgrowths and folds of
various sizes. The folds of the epidermis are
smoothedtheir heightis reduced. All 5 sublayerof
epidermis (stratum basale, spinosum, granulosum,
lucidum, corneum) are clearly identified. The
keratinizationis well expressedThe thicknessof the
epitheliumis noticeablylessthan dermis(Figures9,
10).

Figures13. A fragmentof skin. Thefolds of the epidermis
are smoothedtheir heightis reduced

Thedenselyarrangedundlesof connectiveissue
fibers, with reduced retraction phenomenon.
Moderatecompactionof collagenMallory staining.
Magnification100x

The dermis is representedby fibrous, irregular
connectivetissue with areasof dense bundles of
collagenfibers, originating from the epidermisand
extendingdeep into the dermis. Ma | | oaniin® s
blue stainingrevealedthe denselyarrangedbundles
of connectivetissuefibers, with reducedretraction
phenomenonMetachromasia@lemonstratemoderate
compaction of collagen fibers in bundles within
densely fibrous irregular connectivetissue in the
centralpartof thesamples.
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Picro-sirius red staining revaled a predominant
expressiorof collagentype | over collagentype .
Evaluation of the anisotropic fluorescence
distribution of collagenfibers in samplesfrom this
groupdemonstrate@ evenincreasean collagentype
I (red andyellow fluorescence)n the centralpart of
the dermissampleswhile the distributionof collagen
types| and Il wasregularonly at the edgesof the
sampleqFigure 13).

Figure 14. A fragmentof skin. Anisotropicred
fluorescenceén the centralzoneof the samplesPicro-
sirius red staining.Magnification50x

Evaluation of the anisotropic fluorescence
distribution of collagenfibers in samplesfrom this
groupdemonstratedn evenincreasen collagentype
| (red andyellow fluorescence)n the centralpart of
the dermis,while the distribution of collagentypesl
andlll wasregularonly atthe edgesof thesamples.

Thus,a comparativeanalysisof sampledrom the
first series(biopsy collectionon 03.11.2022)did not
revealsignificant differencesbetweensamplel and
sample3 in the quantityandquality of collagentypes
I andlll distribution. Sample2 showeda significant
accumulatiorof densecollagenfibers (the reasorfor
densificationis unclear) The structureof the dermis
in samples1, 2, and 3 showed little differences.
Although, in sample3, collagenfibersin the central
part of the dermisare thickenedand havea nodular
structure.

Descriptionof the first specimen
The sampleis representedby stratified squamous
epitheliumandsubcutaneoufat (Figure 15).

Figure 15. HistopantomogramA fragmentof skin.
Thin epidermisandthick dermis.Mallory staining.
Magnification3x

The epithelium has outgrowths and folds of
various sizes.All 5 sublayerof epidermis(stratum
basale, spinosum, granulosum,lucidum, corneum)
are clearly identified. The keratinization is well
expressed. The thickness of the epithelium is
noticeablylessthandermis(Figure 16).

Figure 16. A fragmentof skin. Thin epidermisMallory
staining.Magnification3x

The dermis is representedby fibrous, irregular
connective tissue. Ma | | oaniyné Blue staining
revealedthe loosely arrangedbundlesof connective
tissue fibers, with reducedretraction phenomenon.
Metachromasiademonstratesnoderate compaction
of collagenfibersin bundles.

Picrosirius red staining revealed equal
distribution of types| and Ill collagen. Collagen
fibrils of dense connective tissue simultaneously
show green, yellow and, to a lesser extent, red
fluorescencéFigure17).
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