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RESUMO

Este guia prético sobre 0 uso de fios de suturana Odontol ogiafoi desenvolvido, por demanda
da empresa TechSuture, para auxiliar o cirurgido-dentista na tomada de decisdes mais
seguras e fundamentadas durante o ato cirdrgico. Mais do que apenas aproximar tecidos ou
fechar incisdes, a sutura deve ser compreendida como parte essencial do plangamento
clinico e como reflexo da identidade profissional do cirurgido. A obra € baseada em
pesquisas cientificas conduzidas no &mbito do Doutorado em Implantodontia da Faculdade
ILAPEO e apresenta, de forma didética, uma sintese das técnicas, materiais e critérios de
escolha mais relevantes. Considerando a ampla variedade de fios disponiveis, o guia busca
esclarecer dividas frequentes e contribuir para a exceléncia clinica por meio da escolha
consciente do material. Reconhecendo que a selegdo do fio de sutura esta diretamente
relacionada ao conhecimento técnico, a habilidade e a preferéncia individual, este material
destaca o papel critico da sutura nos resultados cirdrgicos, especialmente em procedimentos
gue envolvem tecidos moles. Em ultima andlise, a sutura pode — e deve — ser vista como a

verdadeira assinatura do cirurgi&o.

Palavras-Chave: Fio de sutura; Incisdo; Selecéo.

ABSTRACT

This practical guide on the use of suture threads in dentistry was developed at the request of
TechSuture to support dental surgeons in making safer and more informed decisions during
surgical procedures. More than just approximating tissues or closing incisions, suturing
should be understood as an essential part of clinical planning and as a reflection of the
surgeon’s professional identity. Thiswork is based on scientific research conducted as part
of the Doctorate in Implant Dentistry at ILAPEO and presents, in a didactic manner, a
synthesis of the most relevant techniques, materials, and selection criteria. Considering the
wide variety of available suture materials, the guide aims to clarify common questions and
contributeto clinical excellence through the conscious selection of sutures. Recognizing that
the choice of suture thread is directly related to technical knowledge, skill, and individual
preference, this material highlights the critical role of suturing in surgical outcomes—
especialy in procedures involving soft tissues. Ultimately, suturing can—and should—be
seen as the true signature of the surgeon.

Keywords: Suture thread; Incision; Selection.



APRESENTACAD

" .. asuturae asua assinatura..”

Com estas palaovras venho opreseniar este guia sohre o uso dos fios
de sutura no Odontologia. Alem do funcionolidode do sufura de
aproximor tecidos no covidade bucal & techor les@es ou incisSes, o

sufura tambeém deve zer pensoda para o futurs,

Maos porao  lsse, o profissional precisa ter o arcabougo de
conhacimentos pora anolisor os situogdes que lido diariamente o
escolher os opedes maic odeguodos de tacnicas o moferigis. Diante
da diversidade de matericis disponiveis surgem dovidas de gqual o

melhor decisdo a ser temado paro aotingir um resultade ofimo.

Este guia & poutodo em pesquisas cientificas analisodas no decarrer
do gurse de Doutorads em Implontedentia;, reclizado no Foculdede
ILAPED, gintetizodos e argonizados paro servir coma um Instrumanto
adicional ao ate cirdrgico odantalogica.

Entendemos que o selectio do material de sutura depends principal &
aspecialmente do conheciments, habilidade & preferéncio pessoal o
L= [F]- ratlate a 'Fn.-m.;:;‘r'm técenica da eada prufisninngl Embara muitazs
veres ndo recebo o devide aftengde no meio académics, a sutura tem
papel fundamenial ne sucesse dos Flr-:n:ql;l:mﬂnll:l:l.. especialmente no
que sa rafere oo monejo dos tecidos meles em Odontalogio, podendo
sor vardodeiramente definida como a assinatura do girurgide.

Atanciosamants,

Dr. Dalton Suzuki
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INTRODUCAD

A suturc @ o dispositive madice utilizado com mois frequéncia para a
techomente dos teridos [Sintese]. Independentemente da origem do
material utilizado, seu popel essencicl € opoiar o tecido com forgo de

1II:IEEID :uhcinnf-ﬁ durarnte a procaiss da |:4|:1:1'n.::n5:|."'.|n da ferida. |:]]

A oleofrizaglo de feridos ordis segue os principles gerals dao
cicotrizagdo, mas coam certos |:|-I|:||:|.|.|i|:|rid|:|c|-n-$. A mucosa aral o
colonizada por boctérios gque, e&m  conjunto com  os  detritos
alimentares, formam biofilme e facilitam a Infecgdio da ferida. Outro
fotor o ser |-:|'.'|:||:|-:| am :nn:iduraqﬁn =] que gitas esfoo Ern-qu.nnh-mun!n
em contate com estruturos avasculares [esmalte, ceramica, metal] e,
portanta, desprovidos de troca metabélica ativa durante o processo

da cieatrizagaa, |:2I'

Do ponto de vista clinice existem dois tipos de cicafrizago dos
teridas: gicatrizagdoe por infengdo primaria, resultante da
regeneragdo de tecidos especificos com os mesmas carocteristicas do
tecido anterior ao traumo e o leatrizaglo par intengdeo secundaria,
,'liHI'IHI‘I:ﬂI'ldl:I que o fecido nda & rqr-a:r;ﬂntrlr-:ll:ll:-II Qpenos rupl:lrl:d-:l =

substituido por tecido de cicairizagdo inespecitico. (3]

Na cirurgio oral eentempordnen, a cicalrizaglio primario possibilitada
pale use de suturas de alta performance, |untaments com um
ndequaodo manuseio  introoperatorioc dos fecidos moles, & um
Imperative obsolute para obter resullodos funclonois e estéticos
ideais, parte essencial nas cirurgias estéticas periodontais e

pariimplantares

10
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FACIG DE SUTURA NA ODONTOLOG

'

INTRODUCAO

A seguir descreveremos os corocteristicos dos fles de sutura
existentes, pringipalmente o maois comuns do reolidode brosileirg,
contorme a percepgdo empirica, no decorrer de minho experiéncia
Flrﬂ*:‘;*ilnr‘l-:l'. ) -tl-tucli'lrl‘lll:tl. I:'l..lju ri:r:.p::ldn:l sientitica traz a luz & a
sgpguranca 180 necassdrias para o avangs e modernizagdo de

nossas praticas digrias.

Também exploraremos as técnicos de sutura Ideais para cada tipo
de procedimento realizedo em poclentes, completando o conjunto

de conhacimentos para dar suporie oo ato cirirgloo odontoldgico.



CAPITULO 1

FIOS DE SUTURA

A escolha correta do material de sutura, ou sejo, fios e
agulhas com pertormance adequada, pode intluenciar
diretamente na cicatrizagdo das feridas,
particularmente na covidade oral, devido & suas varios
fungdes (fala, deglutigde, mastigogaia), além disso deve

ser levada em conte a presencga de saliva (4).

Fotores que st&o levados em consideragdo no selegdo
de sutura incluem tombeém o local da cirurgia, tempo de
permanéncia ofé sua remogao, estabilidode do retalho
citurgico e lacilidode de manuseio, recgdo tecidual,
adesdo bacteriana, conforto pés-operatério e prego

acessivel,

Devido & importéncia da infecgdo e da inflamagdo ne
processe de cicafrizagdo apés a clrurgia, a resposta
biclagice ao material de suture, como reagdo do tecido
e odesdo bactariona, deve ser incluida oo se considerar

o uso de uma sutura especifica. (5)

O objetivo deste capitulo ¢ apresentar as principais
caracteristicas dos fios ¢ das agulhas para sutura. A

partir do conhecimento das caracterisitcas  deste ©/.‘
materiais, vocé terd condigdes reallzar escolhas para o

ato cirurgleo,

12




Umao gronde voriedade de moteriais de sutura esta disponivel no mercado,
sondo que suo olossificag®e pode ser boseoda nas propriedades quimicos
e fisicas de codo estrutura, bem como nos processos biologicos que

ocorrem no ambiente & nos tecldos adjacentes (6).

Duas destos propriedades vem sendo bastante comentadas atualmente
pois de fate sdo importantes para o sucesso da sutura @ do procedimenta,
560 elas a elosticidade, que e copacidade de retornar a forma eriginal
opas forgo de trogdo, @ o tenccidade, que @ a capacidade do material
resistir a altas cargas Juntomente com grande deformacéo,

ocompanhando o edema sem se romper,

A lteratura traz 10 coracteristicos que devemn seér buscadas na sele¢de do
fio de sutura "Ideal”, no entanto, mesmo com os avangos da tecnologia,
permanece o premissa de que dificulmente um fio de sutura reunird todas

es506 caracteristica simultaneamente.

© L Provecar minima reagde tecidual
2 Nao faclitar a infeccdio ¢ permancer estdvel em sua presenca
3. Reter o minmo de placa ¢ ter baixa capiloridade
Y. Resistir a tragio

5 Ter clastcidade ¢ tenacdade adequadas
6. Ser de facil manuseio

7. Ter cotibre ¢ resisténcia constantes

8 Ter custo vidvel

9. Nao ser incdmodo para o paciente

10, Ser passivel de esteribzajlo

13
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1.1 Classificacao dos fios

A classificaglo dos fios de sutura gergsimenfe odvém por meio de 4

ospectos)

- Degradagio: absarvivel ou nda-abaorvival;

- Macroestrutura: manofilamantar cu multifilamenior:

- Fonte: natural ou sinfético;

- Calibre de fie: do espeszo ao mais fine.

Figura 2: Clossificogdo das fios,

Degradagio Alnaorviveld Bliic abaorayel
Y nrrowsirutura Il ooofilerentar % ol rrentan ol larmencay ek it Eamentar
Fomte Mataral Sirafinca Sanifbon Siridticn Teaturml Semistica
L i |
3 Vi gl misiey = ; : Porap epilam il §Talis=k i
Fins T Filfalaygin '_ P Pao i il smtife TIE ey | i
» iE Pl e e " F. i ik 1
4 & 10 ) G 340 &0 3 6 - el S 10D
Laliore
- o
Fonte: slaborag be prapn
Exisiern powcos esfudes alinicos gque avaliam o colopizogda

bacferiang, reogdno inHematorio ouw inHuénoda no alootrizogdc de

difarentas matenois de sutura {7-9].

Porgm olgumas pesquisos demonsfrom qua o infomagdo aoguda ocorre
davida & aderincio de bootérios e sua penetrogdo ne canal do panio,
gua & mals evidente guando se wtiliza fios multitilomantores |4 10) o8
quals tambdm domonsfram um maolar nidmero de bootérios residinda

dantre do tecida 1]

Atuo'menta nfio sa enoontro indicoghe clinica pora oa fioa nén
obeorviveis multililomeniares, especiclmants ox1 de ardgem naturol

coma o sedo.

Indicagées bostonte restritas padem ser encaniradas paro os fios
obsorvivels, geralmenle ossociodas o preferéncies do profissional e a
praced menton moiores. ou guaondo a remogio da sulura ndc serd

possivel,
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a) Degradacdo 2
=)
=

Fio multifilamentar trangade naturcl, compacio de aita resisténcio o :

tragdo. &

b) Macroestrutura

Fio multifilamentor trongodo natural, compocto de aolta resisténcio o

tracdo.

c) Fonte

Fio multifilamentar trangade naturgl, compacto de alta resisténcio o

tragdo.



d) Calibre

O diametro do fie é medide em décimos de milimetre e é comumente

expresso de acordo com os padries da United States Pharmacopeia (USP).

Par esta maetedologio de classiticagdo, um tamanhe da ponte médio do

diégmetio é designado como 0 e, & medida que o didmetro dao sutura

aumenta, atribvem-se algorismos orobicos. No entanto, conforme diminui o

diégmetro o partir de ponto médie adiclonam-se zeros

TAMANHO | Dimetro (mim)

usp Mia. | Max
130 0,001
110 | 0010
15-0 | 0.020
o0 | 0,030
80 | 0,040
70| D.050
&0 0.070
o {0,100
40 ' 0,150
30 0.200 | 0249
T2 “0.400 | 033
D | 0350 | 03
! | 0,400 | 0490
- ‘ 0.500 ) 500
2ud ' 0.H0 Rt
e T Bt
H ‘ .50 ) aun
' 0,900 J 999
) ' L0 0,0
) TL00 | 1199
10 1 200 Pt )

A tabelo ao lado 1roz o didmetro minimo e
maximo que os fios de sutura pedem ter, de

acordo com o padréo USP

Assim podemos chservar que um flo 4-0
(0000), com didmetro entre 0,150 a 0,199mm,
é mais espesso que um fio 5-0 (00000), que
possui diametro enire 0,100 a 0,149mm. Ja um

lio de sutura 1 é mais espesso que um tic 0,

7/
- - Nos procedimentos de manipulagio !

7/ | N de rectdos moles, usualmente sio

utilizadis o8 fias 5-0 & 60, sendo
necessinos fios de cabbre amda menor na

realizacio das thenicas de microctnuegsa associaday

(miimg.’u- de microscopio, )

16
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11.1Seda

Fio multitilameéntar trangads naotural, compocto de alla resisténcio a
trachs,. A malor vigibilidade cirirgiza, fosilidedes de monuseio & menor
custo, fozem com que ocinda sejo usade em odontologic, no enfanto tem
camo caracteristica cousar maler acdmule de fluide & placa bacterana &
sua ola i._':nr_l-ih_'lridndg pi:ll‘nr-i;tnh?-: o risca infesissa, as suturas da zada
podem aindo cousar reggdes de corpo estronha, Atuoclmente sem
indicog@o poro procedimentos de maonejo de fecidos moles em

Odontologia.

1.1.2 Nylon

Classilicodas coma flo aintétiza, monofilamantar, nis acbiorvivel. os
paracteristicos dos poliomidas podem varar de ocarde cam a
especificagée da matério primo e do pigmentagio, sendc. altoamente

bl:lcl:-mpu.huuls.

Obsarvo-se que oqueles com plgmentagdo ozul ossociam  atima
resisténcio, com elosticidode & tenocidode superiores em relogéo a
poliamida preta. Recentemente introduzide no mercado brosileire a
peliomido deneminada "H:.-'L'.m Soft: Blue" {Techsuture, Bauru, SP, Brasil)
|:|-|:|r marou ::-r.d-: mais extaos dijos |:1:|r|:||:1ﬂr|!.|:.i:|:l=.-| DI:“EIC'I'IIJLI'I'II'.'II'I"IJ frozenco
mais conforto poro o paciente, especiolmente guondo comporada oo
poliprepilens. As poliomidos s8c sem divida a primeira opgéo de sutura

para procedimentes de manipulaglie feaidual.

- Uma hipatese parn a origems da palavea Nylon ¢ a jungio dad
sl par a8 duas cidides em que ele en produzido, Nova Yark ¢
N Londres (NY = LON),

A tx:rrl.-s:.]u "Z"u'.'.'.luu ity wivel s uelirie @ .-._rn..l'r'.l Tl |'I'|"_, Gue. nic 5|-.1|:rug_._|r|.-u'-_1

5] =r|i|.|:::|. "I.urh: Cafn O o« r].r.‘|i|1.'1.1.1|1 COHman mire fida dl.' ur.u'l]]a'.
caracterizou sua inmodogio no mercado para diferentes finalidades como:

reforgo de pneus., relas para baldes meteorolgicos ¢ em paraguedas.

17
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1.1.3 Polipropileno

Sintdlico, monotilamentar, nda dbsarvivel de alla resiaténcia as BRI FesaE,
gssim come a- poliamido, produz reacdo tecidusl minimo. Cem boa
elasticidade & tenacidade, estende-se 0% antes de quebrar evitonde o
egtranguloments do reside. O tia de pelipropilens fembém possul
sacelentes propriedodes relocionados  @os  tecidos, pois  ficam
encopsulades ne tecide canjuntiva @ permanscam astdvels par um lenge

pericda de tempo.

1.1.4 Politetraflucroetileno [PTFE)

Eetos sdo suturas de monotilaments sintétice nlle abservivel o sem tinta
[branca), mrbe contends revestimentos, carantes ou aditives, seacds

bislagioamente inarte.

PTFE & uma sufura ideal pora enxertos dssess & procedimentos de
implante, pois oferecem o malhor em fermas de monafilomentas ou suturas
frangadas, impedinde a absorgéio baczteriana da Area cperada & também
mantends o flexibilidade @ o confarte proporcienodos pelos suturas

frangadas pora o pacianie;

Esse fipo de fio de sufura reduz o processo inflamatério & o depdsito de
possiveis boctérios, sendo bostants omigavel tanto paras o paciente

guanio parg o profissienal,

Em estudis Comparptive  com . 11 o fAos o s, Mol
1-'1'11H|':|-;|.-:| {ue o FTFE PrOvOCON 8 Meior rescko Ir'n:";du.lL H,'ll,|||r
considerado o fio die escalha e @ canirgna |l|;il.r||.J facial, onde

sio cotioos o resultndos incienals e esedricos, {11)

18
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1.1.5 Acido Poliglicélico (PGA)

Sintético, multitilomentar, absorvivel ate 60 dias, moior resisténcia &
tragdo, revestimento sintétice diminui atrito oo possor pelos tecidos,
discreta reagdo Inflamotéria, menor capocidode elastica e plastico,

degrada-se por melo de hidrélise quimica
1.1.6 Poligalactina (Vicril)

Multifilamentar, absarvivel por hidrélise oté 70 dias, resistente a tragéo,
menor capacidade elastica e plastica, discreta reagdo Inflomatéria

Se uma suturo reabsorvivel for deixada no local por mois de 2 semanas
opos o fechomento da ferido. uma reagdo inflomatéric aguda ainda
existe. Esse fendmeno é causcdo pela entrada de bactérias no canal do

pontc e penetra¢da no material de sutura do polifilomento. {12)

19
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1.2 Classificagdo das agulhas

Na cceracteriza¢do dos agulhas de suture se considerom os seguintes

atribufos!
Cocrpramam ds comiy 08 ngutha |
- Funde ou olko; 8
Corpo' Monta da -
- M —_— f n " Tr
P . M)k :qor“: 1 Fungo —
| \ |
- r \
Ponta e corte. \ " Oibreds }
\ Coron 4a N Gesgutie T /
\ ] “..\ /S
\ / \ /
I/ - /’
Lalensao

a) Fundo ou olho

Geralmente os agulhos odontolégicas sdo consideradas traumdaticos (de
fundo folso, ocas]. No produgto pelo fobricante, o fio & posicionodo e
fixado dentro da agulho oco onde é oplicada uma pressdc moderada,
denominodo encasteamento, que oncora o flo na agulha, O processo de
encastogmento pode ser feito de maneira manual ou outomatizada e sua
resisténcia @ fundamental para evitar uma eventual Intarcorréncia durante
o procedimento (soltura do fio).

b) Corpo

Em um corfe transversol, o corpo da agulha pode ser redondo ou ovolde,
afinando gradualmente até o ponta. As agulhos ovéides podem ser
achotadas no lodo superior & inferior com larterals arredondodas, ou
podem ser ochatodas em todos os quatro lados, apresentando, desta

forma, um corpo quadrodo ou retangular,

Alguns cerpos de agulhas tombém apresentem ranhuras em suo curvatura

interna, permitindo assim que sejam prescs com o porta-agulhas e tem o

20
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intuito de evitar o deslocamento ou giro do agulhe na passagem pelo

tecido

CAPITULO 1

A malania das agulhos curves tem umo configuragdo de 1/2 ou 3/8 de
circulo, contorme llustrogdc 6. A ogulha de 5/8 de circulo é a mais
comumente usada em cirurglos odentolégicas, No entanto, a configurogdo
de 1/2 circulo & essencial quondo se monobro em espagos pequenos e de

dificll ocesso

Narmalmenie o comprimente da agulha para ot lies adontelédgicos vario
de 1l a 20mm, sendo as de 15, 15 e 17mm as mais utilizadas. Em relagdio ao
diametro, podemos encontrar atualmente no mercade agulhos muito
delicodas, convencionalmente chomades de estreitos (Narrow) que
agpresentam digmetros interiores a 0.39mm, Jla os ogulhos com diametro
superior o 0.40mm podem ser clossificados como regulares, sendo que

ambas tém excelente performance e podem ser utilizadas em adontologio.

A escolha de compromentn ¢ geamerro vana de acordo com o
preferenc e |-'-\!'.vn'n.|| ¢ COm 3 FURHO & el abordada, © fator
HI!'\.IIIU' N0 CONnCems micrau |r||.'~_'lu OO0 mnimomEauma e YI,‘.I.I'
causado pels utilizagdo de agulhas de ales resisténci em menos

L ..II! n




¢) Ponta e corte

Se diferenciom pela suo secgdo transversol, sendo elas trlengulares cu
cllindricos. O tipo de ponta mais utilizedo nos fios odontoldgicos & o
triangular de corte reverso pois tem o sua superiicie achotade em diregdo
& feride reduzindo o risco de repuxar o tecido no momento de suo

insergdio e, porventura, froumetiza-le

De corte reverso

- 2 -

(e

Ponta +

22
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CAPITULO 2

TECNICAS DE SUTURA

Na cirurgia periodontal e periimplantar, o obtengdo de
uma cicatrizagdo sem complicogdes ¢ o chave paro
obter um resultcdo de trotamento bem-sucedido e é de
interesse central, tanto do ponte de vista clinice quento
cientifico. A cicatrizagde priméria de feridas ¢ o
desafio principal na malena dos cases. O suprimento
sanguineo do local cirurglco e o estabilidade da ferida
pos-operatoria sdo fatores que podem ser influenciados

pelo cirurgido.

Desta formo o suture cirirgica & um determinante para
monter a estebilidade adequade da ferida sem
complicar o processo de cicotrizagdo, exercendo
trrouma desnecessario ou tensdo excessiva de tragdo

nas bordos da ferida,

No entanto, a estabilidade suficiente da ferida néo
pode ser olcangada se a sutura passar apenas por
retalhos de tecido mével. Neste contexto, o realizagéo
de suturos com oncoragem ou suspensdo & fotor
decisivo para o sucesso na selegdo e execug¢lio de uma
técnica de sutura gque otendo aos requisitos da

situagdo clinica especifica.
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As estruturos noturals, como dentes, gengiva, mucoso
mastigotoria do paloto duro @ perigsteo; e os estruturas
artificiais (cicotrizadores de implante & ancoragens
odesivas com resing composta)l  podem  fornecer

ancorogem suficiente. {12)

A saguir descraveramos olgumas fecnicas de suturas a
fim de auxilior os sirurgid@as no praotico didrio de suos
rcubilllu;ﬁus reconstrutivos perind-:lnl!ni:-:- =

pariimplantares. Entre estas técnicos estaa:

* Sutura simples Interrompida

* Sutura de colchoeira

¢ Suturo de tipolo dupla [ douwble sling sutures|

+ Suturo de suspensio

» Sutura dupla eruzada harizantal

s Sytura dupla cruzada vartical [(double-crossed
sufura)

= Sutura simples continuo

# Sutura continua testonada

+ Microssutura

Este capitulo tem por ebjetivo equipar o proflssional
com  ferramentas  necegsdrias para selecionar ¢
cXecutar corretaménte as vidrlas técnlcas de sutura
usadas em clrurgla oral. contribulnde para a melhor
compreensdo de se alcangar o fechamento de ferldas
com base em principios solidos para uma cicatrizacio

bem-sucedida,
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2.1 Sutura simples interrompida

-

A sutura simples interrompida @ o técnica mais comumente utllizada em

citurgia pléstica periodantal e periimplantar e € rotineiramente realizeda

~
o}
—
o
o
z
o

para fixar retalhos cirdrgicos méveis sem fensdo. Exemplos clinicos s8o;

Fechamento de feridos em areas de cristos edéntulas

Fixagdo de incisdes de liberogdo verticais

e

() )

No representagio esquematica o sutura passa do retalko moével (RM) para

o ponte de oncorogem estaclonario (A], neste coso, o gengiva no parte
imoével do segunde retalho.



2.2 Sutura de colchoeiro

As suturas de colchoeire 380 uma voriogde da sutura interrompidao,

geralmente utilizadas em dreas onde um fachomento de retalho sem

tensdo @ mais complexo de ser utilizade e proporcionam

* Molor resisténcia & troglio muscular;

* Melhor adoptagdo das bordas da ferida e dos retalhos &s estruturas

subjacentes;

* Maior contrele da exatiddo no pesicionamento do retalho.

SGo comumente ulllizadas em. enxerto dsseo, enxerto de lecide mole,

erista alveolar cu implante oral)

As variagdes do técnico de sutura do colchoeiro 8dc: harizontal e vertical.

Horizontal invertida

Adapte firmemente o
retalho de tecido mola
as estruturos

subjocentes

Horizontal evertida

Mantém o epitélio
afastado das estruturas
subjacentes e aumento
o area de contate das
superficies adjocentes
da ferida

26
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As suturas de colchoeiro ou suturos de olivio de tenslo podem ser
realizadas extarnamentie ou Internomente, acima ou abaixe da linhe de

Incisdo. A sutura de colchoeire horizontal interno é o sutura de alivio de

o
Q
s
-

=
=~
<
)

tensdo mois comumente utilizada em cirurgias periodontois e
periimplantares. Pode ser executada paralelamente ou cruzando a linha

de incisdo.

Horizontal interna

A Fechamento de ferida apos enxerto de
tecido conjuntivo subepitelial ter sido
colhide do palate pare aumento de

f \] tocido mole da crista

Visdooctuenl
Vertical modificada ou

tipoia simples (single sling suture)

o P A

Coracterizadas por uma porgdo interdentaria o

evertente, ideal para o techamento do tecido

- -
o~ ye
interdaental. oG A
s b

Séo Indicodas paro espogo Interdentol e é uma — —
ferromenta utll paro conseguir a odaptagdo
precisa do retalbe na terapia periedontal
regenaerotiva para defeitos iniro-alveclores

Vinko sagital
profundos @ presarvagéo de papila.



2.3 Sutura tipoia dupla (double sling suture)

Vinio sagitd)

E umo combinagde de suture Jdnica
interrompida e sutura de clivic de tensd@c, gue
torna possivel obter uma adaptagdo muito
boa e estavel do retalho com relativamente

pouco tempo e estorgo, {13]

A ptimeira parte do sutura atinge o

fechamento sem tensdo dos tecidos mals

Profundas, propercionande eversda do barde da ferida. lsso facilito a

segunda parte da sutura pora garantir o fechamento preciso da ferida

2.4 Sutura de suspensdo

As suturas de suspens@o 580 utllizades com retalhos reposicionadas poro

garantir o posigdo do retalho cirurgicamente estabelecido se o periostes

ou ¢ gengiva Inserida ndo permitirem a establlizagdo suficlente da ferida

Os dentes ou dreas de retengdo criadas ortiticialmente servem como

adncoras, por exemplo,

verticois.

paro suturos duplos cruzaodas horizontais ou

2.5 Sutura dupla cruzada horizontal

Suturas duplas

circunferéncia

{horizantal

utilizadas, por exemple, pare o fechomente da .
area doadora apos a remogdo de um enxerto

de tecido conjuntivo subeptelial do pelato

double-crossed

horizantais  utilizam a g )

como ancora

suturos) S&o

Visio ochiml
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A ancoragem adicional do sutura & muceso mastigatéria do palato aplcal
oo local da retirada resulta no compressdo simultdnea da ferida, também

conhecida como "X quadrado”.

2.6 Sutura dupla cruzada vertical (double crossed suture)

A sutura duplamente cruzade (double-crossed

suture) @ uma sutura de suspensdc comumente

/ wiagital realizada, que cruzo o espago interdental duas
/f /g vezes. S8c ancorados por resinag composta
(L]
25 aderida oo espogo Interdental, coronal o ferida.
| . \\)
\\ ~—"/ Séo utilizadas, por exemplo, opés oirurgios

plasticas reconstrutivas por meio da técnico de
tunelizagdo sem Incisdes verficais relaxantes vestibulares, permitinde a
estabilizeg@o coroncl ideal do tecido aumentada com enxerto conjuntivo

subepiteliol, bem como o compressdo e estabilizagéo da terida. (14)

2.7 Sutura simples continua

E utilizeda em fundo de sulco e regides doadoras onde a menor
guantidade de noés assegura reducdo do tempo citurgico @ maior conlorto
co pociente no poés operatorio, aléem do facilidede de remogdo, Como

desvantogem se tem o risco do rompimento de olgum né ou elga,

comprometendo a Integridade do suturo,
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2.8 Sutura continua festonada

Sutura ceaptonte geralmente utilizede
em rebordos extensos. Reduz o tempo

cirdrglce @ quantidade de pontos dos

flos, trozendo mels conforte ao

paclente,

2.9 Microssutura

As  microssuturaos s&o  utllizodoss na  microcirurgic  periodontal e

periimplantar e sdo divididos em duos etopos: aproximogdo e cooplogdo.

A precisdo dessas suturas é imprescindivel paro favorecer a cicotrizagdo
por primeira Inteng&o, aumentando o previsibllidode des resultados e
possibilitandas o realizagde tratamento de defeitos genglvais de difiell

resolugdo com os técnicos convencionais.

A realizogdo da micrassutura ceonsiste numa abordogem geomeirica, no
qual primeiromente realiza-se o©s suturos de oproximogdo e
posteriormente, Intercola-se os suturos de coptagdo, com os seguintes

critérios:

* Posicionar @ agulho em angulo leyvemente menor a 90° pare a entrada
e saida no ferido;
*« Manter simetria de entrada ¢ saide em ambos os lados da ferlida;

*» Roalizar a passagem da agulha perpendicularmente ao corte da ferida

As especificagdes de distancla e material de sutura diferem para cedo

etapa do téanica;
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. Sutura oo
Agrovimacio

Sutura de
Cosptagdo

A utilizogdo desses padries previne o fechamento Incompleto da feride ou

a sobreposigdo de suas bordas realizondo o cooptaglio suave das bordas

da ferida.

3
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CONSIDERACOES FINAIS
Afinal, a sutura ideal existe?

A resposta para esto pergunta é: NAD,

Maos dionte do que foi apresentodo neste guia, esperaomos auxiliar o
cirurgiio na seleglo de maoteriols @ técnicas |deiois para codo
precedimenta reclizado em seus pacientes, tenda em visto o grande
numero de opgdes atualmente disponiveiz no mereado.

Ho sentide de ofimizar e simplificar o processo de escolha,
sintetizamos algumes informagies com as principals voridveis o

opgdes mois utilizodas nos cirurgies de manefo dos tecidos moles.
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Abstract

Peri-implant inflammation is a common clinical complication that compromises the stability of
peri-implant soft tissues and increases the risk of rehabilitation failure. Multiple factors contribute
to the onset of these conditions, and several protocols have been proposed to ensure long-term
maintenance of implant sites. Among emerging strategies, ozone therapy has gained attention for
its potential in managing peri-implant diseases. This scoping review aimed to compile current
evidence regarding the application of ozone therapy in inflammatory processes associated with
dental implants. The review was conducted in accordance with the PRISMA-ScR (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews)
guidelines. Literature searches were performed across seven electronic databases, and study
eligibility was determined using the PCC (Population, Concept, Context) framework.
Approximately half of the included studies originated from Asia. The sample comprised six
randomized clinical trials, one retrospective clinical study, one crossover trial, two experimental
studies, and two prospective clinical studies. Clinical outcomes following ozone therapy were
favorable in six studies, showing both clinical and radiographic improvements at varying follow-
up periods. In three trials, chlorhexidine served as a control, with ozone therapy demonstrating
comparable or superior efficacy. Additionally, two studies indicated that ozonated solutions exert
antimicrobial effects by reducing bacterial adhesion on implant surfaces. Despite consistent
positive findings, the overall quality of evidence remains limited due to methodological biases.
Further well-designed trials are warranted to validate the therapeutic potential of ozone in
managing peri-implantitis and mucositis, and to support its integration into routine clinical
protocols.

Key points

e Participants were randomly allocated to case and control groups,

e The heterogeneous applicability of ozone therapy hinders the comparability of
outcomes.

e The adjunctive use of ozone therapy with conventiona treatments, such as
chlorhexidine and medications, resulted in improved efficacy in select physiological
variables.

e (Ozonetherapy has emerged as a promising approach for reducing inflammation and

enhancing clinical outcomes in implantology.

KEYWORDS: Mucositis, peri-implantitides, dental implantation, dentrist, 0zone, ozonetherapy.
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INTRODUCTION

Periodontal disease encompasses a spectrum of inflammatory conditions affecting the
supporting structures of the teeth. Among its clinical manifestations, gingivitisisthe most prevalent,
typically presenting asmarginal erythema, edema, and bleeding upon brushing. When left untreated,
the condition may progress to periodontitis, characterized by the involvement of deeper periodontal
tissues, including alveolar bone, leading to the formation of periodontal pockets (Mann et a., 2019).
Multiple etiological factors are associated with the onset of periodontal and peri-implant diseases,
including inadequate ora hygiene and loca inflammatory responses. In the context of dental
implants, such inflammation may evolveinto peri-implant mucositis or peri-implantitis—conditions
marked by soft tissue inflammation and, in more advanced stages, progressive bone loss. The
growing prevaence of peri-implantitis is correlated with the increased use of implant therapies, as
implant placement itself constitutes a potential risk factor (Berglundh et a., 2024). If not managed
appropriately, peri-implantitis can compromise the long-term stability of osseointegrated implants,
ultimately leading to significant structural loss of peri-implant bone support (Ting & Suzuki, 2024).

Despite the peri-implantitis treatments, it normally include not only a unigue gold standard
therapy but several therapies that include surgical or nonsurgical protocols with different
combinations of adjunctive treatments. Non-surgical treatment aims to search for effective methods
to implant surface decontamination, and plague remova including mechanical, physical,
photomechanical as well as chemica treatment approaches, such as manual debridement, air-
abrasion, ultrasonic, laser therapy, ozone therapy, local antiseptics therapy, systemic or loca
antibiotic therapy, chlorhexidine therapy and innovative approaches including enamel matrix
(EMD), host modulation, and probiotics (Juarez et al. 2022; Schwarz et al. 2022; Ting and Suzuki,
2024). Surgica techniques may include open-flap debridement, resective osseous peri-implant
procedures, implantoplasty, or regenerative techniques. Together al therapeutic efforts combined

should aim to decrease peri-implant probing depth (PD), reduce or eliminate bleeding on probing
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(BoP), and produce radiographic bonefill (Ting and Suzuki JB, 2024). In many studies, non-surgical
therapy alone can resolve peri-implant mucositis, but not peri-implantitis, and for this, adjunctive
therapies have to be considered to manage inflammation (Amodeo et al. 2023). Moreover, clinical
attachment levels (CIN) and PD were improved with surgical interventions compared to non-
surgical approaches (Ramanauskait et al. 2023).

Currently, ozone therapy is highlighted as a potential therapy acting positively on peri-implant
disease (Shah and Rajasekar, 2024). Ozone is a naturally occurring chemical compound consisting
of three oxygen atoms as aresult of conversion by ultraviolet radiation, being characterized as more
soluble in water and denser than oxygen (EI Meligy et a. 2023). Depending on medical
concentrations, ozone has been successfully used in medicine due to its metabolic capabilities as a
powerful oxidant for instance, which causes a structural death of many microorganisms proving its
antimicrobia activity. At low doses ozone promotes wound healing as a result of increased tissue
circulation and reduces inflammation through protective antioxidant pathways, showing several
beneficial effects in the medical and dentistry field for several diseases whether in the gaseous,
aqueous phase, or an oily formulation, giving atopical, infiltrative and systemic application to its
compound (Sun et a. 2024; Veneri et a. 2024; Sen and Sen, 2020).

In the field of dentistry, ozone can be delivered in various forms, including ozonated water,
ozonated olive oil, and gaseous ozone, each representing an effective method for targeting ora
tissues through controlled release and absorption. These delivery systems have demonstrated
clinical efficacy and versatility across multiple dental speciaties. Current literature highlights the
broad applicability of ozone therapy—whether as a standalone modality or as an adjunctive
treatment—within disciplines such as maxillofacial surgery, endodontics, periodontics, pediatric
dentistry, and even head and neck oncology (AlMogbe et a., 2023; Barczyk et a., 2023; Randi et
a., 2023; Swarna & Rajasekar, 2022). Ozone therapy has shown progressive improvement in the

management of peri-implant diseases. Thereby, a meta-analysis study focused on ozone therapy in
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periodontics demonstrated that ozone therapy can be used effectively as an adjunct to scaling and
root planing in the treatment of periodontitis (Deepthi and Bilichodmath, 2020). Similarly, a study
evauating the efficacy of the ozonized water in atotal of 26 patients diagnosed with peri-implant
mucositis showed that in the ozonized water group a significantly and progressively reduced al the
clinical indexes tested, namely: Plaque Index (Pl), BoP, and Probing Pocket Depth (PPD) were
evaluated (Butera et al. 2021). Despite recent studies, there is no conclusive evidence related to the
efficacy of ozone therapy in the management of peri-implant diseases. In this context, this
systematic review was conducted to assess the effectiveness of ozone therapy in controlling

inflammation after tooth Implantation.

METHODS
Type of Study

This study is a scoping review. This type of study is developed to explore the literature
broadly and deeply, mapping and synthesizing the scientific evidence on a topic, as well as
identifying knowledge gaps in agiven field (Tricco et a. 2016). The present scoping review was
conducted following the Joanna Briggs Institute (JBI) guidelines in the article “Updated
methodological guidance for conducting scoping reviews” (Peters et al. 2020). The Preferred
Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews

(PRISMA-ScR) update was used to write this article.

Sear ch Strategy

The PCC format (Population, Concept, and Context) was adopted as a search strategy as
described below.
1. Population: Patients with periodontal disease;

2. Concept - Dental Implantation;
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3. Context — ozone therapy.

The search for articleswas carried out between November 10, 2024, and December 9, 2024,
in the Medline databases via Pubmed, Embase, Cochrane, Web of Science, Scopus, Cinahl, and
Google Scholar. The search strategy was formulated using the controlled vocabulary of the
Medical Subject Headings (Mesh), Embase Subject Headings (Entree), and Health Sciences
Descriptors (DeCs) databases. The references identified in the databases were exported to the
Rayyan application of the Qatar Computing Research Institute, QCRI. Table 1 presents the terms

used in the search.

Inclusion and Exclusion Criteria

The aim of the study and the mnemonic PCC (population, concept, and context) were used
as aguide for defining the inclusion criteria. Primary observational (cross-sectional, case-control,
cohort studies, cohort studies, ecological studies) and experimental studies (randomized clinical
trials), cohort studies, case-control studies, cross-sectiona studies, and ecologica studies. policy
briefs, and evidence-informed guidelines. Articles not published in English, gray literature,
opinion articles, systematic reviews, editorials, policy briefs, evidence-informed guidelines,
reviews, case series, reports, animal studies, and those published more than ten years ago were

excluded from the review.

Selection of studies

After removing duplicates, according to the study €ligibility criteria, the selection process
(screening of titles and abstracts and complete reading of articles) was carried out independently
by two reviewers and in cases of disagreement, a third reviewer issued an opinion about the

inclusion of the article in the review. The independence of the reviewers was ensured by blinding
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the reviewers using the Blind ON tool of the Rayyan application of the Qatar Computing Research

Institute, QCRI.

Data extraction

After careful anaysis of the selected articles, data were extracted using a previously
prepared Microsoft Excel spreadsheet with the following information: author, year of publication,
design, and population. The sample size, mean age, type of ozone used, time points, main results,

and conclusions.

Results
Sear ch Procedure

The search comprised 5624 records in the Pubmed, Embase, Web of Science, Cinalh,
Scopus, BV'S, Scholar Google, and Cochrane databases (Figure 1). The selection process followed
the procedure of PRISMA-SCR (Preferred Reporting Items for Systematic Reviews and Meta-
analyses for Scoping Reviews). After removing duplicates, 4267 remained for thetitle and abstract
screening. After removing the duplicates, 1357 remained for the title and abstract screening.
Around 21% of articles were selected for full reading and of these 8 studies were selected for

synthesis.

Study Characteristics

Table 2 presents the main characteristics of the studies included in the synthesis (author,
country, year of publication, design, population, sample size, mean age, type of ozone used, time
points, main results, and conclusion). The average number of participants in the studies was
between 14 and 60 patients. All participants, age ranging from 18 to 70 years old. Of note, al

included studies were published between 2018 and 2024.
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Approximately half of the selected studies were conducted in countries situated on the
Asian continent, specifically Turkey (Isler et al. 2018a, 2018b), India (Choudhary et al. 2024); Iraq
(Salaie et a. 2024). The other studies were carried out in the United States of America (Tonon et
al. 2021), and Italy with 3 studies (Butera et a. 2021, 2023; Nardi et a. 2022). Six of the studies
had a clinical trial randomized, while 1 was aretrospective clinical trial, 1 was cross-over, 2 were
experimental and 2 were prospective clinical.

For diagnosis and treatment analysis, clinical parameters such as plague index (Pl),
gingival index (Gl), bleeding on probing (BoP), probing depth (PD), mucosal recession (MR) and
clinical attachment level (CIN) were checked.

Isler et al. (2018a) conducted a study with patients with a preliminary diagnosis of peri-
implantitis. The patients were randomly assigned to the ozone group (mechanical debridement +
decontamination of the implant surface using sterile saline solution and additional ozone therapy
+ SRT - surgical regenerative therapy) or the control group (mechanical debridement +
decontamination of the implant surface using sterile saline solution + SRT). Ozone therapy was
administered to the peri-implantitis sites after mechanical debridement in the ozone group. In the
control group, instrumentation was followed by irrigation with sterile saline solution alone, while
the same procedure was followed by additional ozone therapy in the ozone group.

The researchers achieved a favorable response in 50% of the implants in the ozone group
and 36.6% in the control group; however, no statistically significant difference was observed
between the groups regarding the treatment of peri-implantitis. Clinical and radiographic evidence
demonstrated that implant decontamination was significantly enhanced in the group receiving
ozone therapy.

In another investigation, Isler et al. (2018b) examined the relationship between inadequate
keratinized mucosa and the risk of peri-implant infection and evaluated the efficacy of topica

ozone therapy during the healing process of free gingiva grafts (FGG) surrounding dental
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implants. The findings indicated that ozone therapy resulted in a significant reduction in mucosal
inflammation around the implants compared to spontaneous healing.

Butera et a. (2021) conducted a comparative clinical investigation to evaluate the
therapeutic efficacy of ozone therapy in managing peri-implant mucositis. The study compared
ozonated water (experimental group) with pure water (control group), assessing key clinical
parameters such as probing pocket depth (PPD), plague index (Pl), bleeding on probing (BoP),
and bleeding score (BS). While all indices except Pl exhibited a gradual reduction over time, the
intergroup differences were not statistically significant. In a subsequent study, the same research
group examined the effects of an ozonized oil-based gel (test group) in comparison with
chlorhexidine gel (control group) on peri-implant mucositis. Additional parameters—suppuration
index (Sl) and marginal mucosa condition (MMC)—were included in the evaluation. Results
indicated significantly lower Pl values in the ozonized gel group (p < 0.05), alongside notable
reductions in BoP and BS when compared to the chlorhexidine group (p < 0.05). The authors
concluded that the ozonized oil-based gel demonstrated superior clinical performance for specific
periodontal parameters (Butera et al., 2023).A randomized controlled trial conducted by
Choudhary and Rajasekar (2024) investigated the efficacy of chlorhexidine gel (control group)
and ozonated olive oil gel (test group) in the treatment of peri-implant mucositis. The findings
revealed a statistically significant reduction in Silness and Loe Pl and Loe and Silness GI within
groups. Nevertheless, no satistically significant differences were detected between groups
regarding the treatment of peri-implant mucositis. A retrospective analysis study evaluated the
efficacy of ozonated extravirgin olive oil gel in the treatment of peri-implant mucositis, in support
of mechanical decontamination procedures. Clinical parameters assessed included PD, BoP, and
Pl. Results showed statistically significant improvementsin clinical outcomes (BoP, PI, and PD)

when comparing baseline values to three observation periods (p < 0.001). These findings suggest
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that ozonated extravirgin olive oil gel may be an effective therapeutic option for the treatment of
peri-implant mucositis (Nardi et a. 2022).

This scoping review identified two studies that investigated the antimicrobia effects of
ozonized physiological saline solution and ozonated olive oil, respectively, against ora biofilms
developed on titanium surfaces. In the study by Tonon et a. (2021), biofilms were treated with
ozonized saline solution at varying concentrations (25, 50, and 80 ug/NmL) for 30 seconds and 1
minute. Ozonized saline solution exhibited significant antibiofilm activity at a concentration of 80
ug/NmL, applied for 1 minute, primarily reducing Por phyromonas gingivalis. The authors suggest
that ozone therapy holds therapeutic potential for the treatment of peri-implant diseases. Salaie et
al. (2024) found that ozonated olive oil demonstrated significant efficacy against Granulicatella

adiacens, indicating a high potential for the treatment of peri-implantitis.

Discussion

In this scoping review, we aimed to assess the effectiveness of ozone therapy in controlling
inflammation after dental implantation, considering that reversible/irreversible inflammation is a
frequent condition that affects peri-implant gingival tissues, increasing the rehabilitation’s risk of
failure. Preventive and maintenance strategies are essential for minimizing therisk of peri-implant
mucositis and the progression to peri-implantitis. Long-term implant site preservation depends on
a combination of measures, including proper oral hygiene amed at disrupting the subgingival
biofilm and preventing surface degradation of the implant (Ermetici et a., 2014). Commonly
employed interventions include mechanical debridement, topical chlorhexidine application, air
polishing technigues (Abraham, 2014), hydrogen peroxide rinses, and systemic or local antibiotic

administration (McKenna et al., 2013). Despite the availability of these diverse therapeutic
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approaches, none have yet proven to fulfill al idea criteria—namely, effective biofilm control,
high biocompatibility, and minimal risk of adverse aterations to the implant surface.

Lately, ozone therapy applications in many medical fields have received considerable
attention due to its beneficial effects, wide security range considering distinct therapeutic forms,
and relatively simple management (Tiwari et a. 2017). Severa studies have been focused on
demonstrating ozone biological activity and thus the antimicrobial, immunomodulant, anti-
hypoxic, anti-inflammatory, and regenerative can be listed as potential effects of the different
ozone preparations (Colombo et al. 2021; Gallo and Scribante, 2021; Monzillo et a. 2020).
Moreover, it has been reported that ozone has a powerful effect in reducing plaque, bleeding, and
other clinical indexes in patients with peri-implantitis (McKenna et al. 2013) and may influence
bone density, as well as the quality of dental implant osseointegration (Aljaky et al. 2024).
Nevertheless, thereislimited research on the use of ozonetherapy asadistinct techniqueinimplant
dentistry and a clinical consensus to address important issues related to its administration, for
instance, evaluation of the best form of ozone to be applied (agueous, oily or gaseous), optimal
time to its administration, short or long-term treatment, standardized doses and use of ozone as
unique or adjuvant treatment.

Among eight selected studies, Isler et a. (2018a) evaluated patients with moderate or
advanced peri-implantitis, which were grouped into aprotocol using gaseous ozone combined with
mechanical debridement, implant surface decontamination plus SRT. Thereby, ozone therapy
showed clinically and radiographically significant improvements in SRT of peri-implantitis,
confirmed through plague and GI values improvements in the ozone group after 12-month follow-
up. In the same way, studies such as Mckenna et a. (2013) showed that gaseous ozone with or
without hydrogen peroxide reduced plaque and bleeding scores around the soft tissues in patients
with peri-implant mucositis. Similarly, Sghaireen et al. (2020) found that sites with topical ozone

irrigation, showed on the first day, in opposite to the fifth day, significantly higher median overall
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early healing scores for inflammation and re-epithelization, concluding that ozone therapy
promotes soft tissue recovery mainly in the short-term following surgery. In an experimental
study, Alpan et a. (2013), found that topical gaseous ozone therapy enhanced bone regeneration
in diabetic rat calvarial defects treated with xenografts. In the fourth week, the authors evidenced
in the ozone group, higher osteoclast formation, and total and new bone area in the xenograft in
comparison to control groups.

In another selected study, performed in patients with inadequate keratinized mucosaaround
their implants, adjunctive ozone therapy gave rise to less mucosal inflammation around the
implants compared to spontaneous healing (Isler et al. 2018b). A clinical study conducted by Dixit
et al. (2023) corroborates these data after showing that ozonated saline and gel were successful in
modulating early systemic inflammation, and plague deposition in dental implant patients. Indeed
C-reactive protein (CRP) levels, visual analogue scale (VAS), and Pl were lower in the ozone-
treated group as compared to the control group at all follow-ups. Similarly, Karaka et al. (2018)
found that pain scores from the ozone-treated group were significantly lower when compared to
control groups on day 1 and day 3 of follow-up but no significant differences were found at
subsequent follow-up intervals. In agreement with the current evidence that shows the beneficial
effects of ozone therapy on post-operative pain and systemic inflammation, Shekhar et al. (2021)
demonstrated that dental implant patients receiving intra-operative ozone therapy had significantly
lower VAS scores for pain and a decrease in systemic inflammatory marker levels (CRP). Thereto
Fernandez-Cuadros et al. (2018) in their study among knee osteoarthritis patients al so documented
that ozone therapy helped to reduce the CRP levels effectively.

Multiple studies have reported favorabl e outcomes associ ated with the use of ozone therapy
in the management of peri-implant mucositis, particularly regarding improvementsin key clinica
parameters. These findings align with the results of Butera et al. (2021), who demonstrated that

the application of ozonated water significantly reduced clinical indices such as probing pocket
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depth (PPD), plague index (PI), bleeding on probing (BoP), and bleeding score (BS) when
compared to pure water used as a control. In asubsequent investigation, the same authors assessed
the use of an ozonized hydrogel as a home-care adjunct, comparing its effectiveness to that of
chlorhexidine, widely considered the gold standard in chemical plaque control. Despite variations
in treatment protocols between studies—specifically, the use of ozonated water in-office and
ozonized gel for domiciliary care—ozone consistently yielded superior resultsin select periodontal
parameters, including PlI, BoP, and BS. These findings suggest that ozone-based therapies may
offer both clinical efficacy and practical advantages over chlorhexidine in the treatment of peri-
implant mucositis, for both professional and at-home use. Likewise, in patients treated with
Scaling and Root Planing (SRP), for the treatment of periodontal diseases, the local application of
chlorhexidine and ozonated olive oil significantly enhanced the outcomes of SRP (Nambiar et al.
2022). Acikan et al. (2022) demonstrated that a topical application of chlorhexidine, ozone, and
metronidazol e resulted in enhanced histological wound healing. Herewith ozone itself or adjuvant
to distinct therapies seems to improve clinical parameters in periodontal disease treatment, being
apromising therapeutic approach and an aternative for many clinical conditions.

Both studies conducted by Choudhary et a. (2024) and Nardi et al. (2022) group, evaluated
the effectiveness of ozone through an olive oil-based gel formulation in peri-implant mucositis
patients, however only thefirst researchers had chlorhexidine treatment as a control group and just
the second group assessed the clinical parameter in severa timeswith along-term follow-up. Nardi
et a. (2022) observed significant improvements in clinical outcomes (BoP, PI, and PD), but a
small samplesize, alack of acontrol group, and a short follow-up period were the main limitations
of this study. Choudhary et al. (2024) showed that ozonated olive oil gel was equally effective to
chlorhexidine gel in the management of peri-implant mucositis with a significant reduction in Pl

and GI from baseline. Likewise, Gandhi et a. (2019), carried out a study to evaluate the safety
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efficacy of ozone compared to chlorhexidine in patients with periodontal disease. Ozone proved
to be agood aternative as it showed improving the clinical parameters of periodontal disease.

Tonon et a. (2021) and Salaie et a. (2024) evaluated the antimicrobial activity of ozonized
solutions. Both studies concluded that ozone is a potential antimicrobial agent for disinfecting
dental implant surfaces and treating peri-implantitis. Tonon et a. (2021) reported that the
antimicrobial efficacy of ozonized saline solution appears to be species-dependent, with Gram-
negative periodontal pathogens exhibiting greater susceptibility compared to Gram-positive
strains. These findings are consistent with those of Shazahd et al. (2015), who observed that Gram-
negative oral bacteria—such as Aggregatibacter actinomycetemcomitans, Porphyromonas
gingivalis, and Fusobacterium nucleatum—were more sensitive to the antimicrobial activity of
natural polyphenols than Gram-positive streptococcal species.

A study from Rosado et al. (2024) corroborated these data after finding that ozonated water
showed good potential for in-vitro decontamination of implant surfaces by counting Colony
Forming Units (CFUs). In fact, the low effect of o0zone against gram-positive bacteria was shown
in research comparing the antibacterial activity of ozonated olive oil and chlorhexidine gluconate
against S. mutans, which showed that ozone did not demonstrate antibacterial activity (Pietrocola
et a. 2018). Overal, considering the outcomes of the included studies, two in-vitro studies stated
that ozone therapy helped reduce bacterial adhesion on implant surfaces.

Despite the clinical benefits consistently reported following ozone-based interventions,
severa limitations across the availabl e studies must be acknowledged. These include heterogeneity
in implant types, variability in the time elapsed since implant placement, and the potential
influence of adjunctive medications—such as antibiotics or anti-inflammatory agents—
administered pre- or post-operatively. Furthermore, discrepancies in the timing of clinical and
radiographic assessments among studies contribute to reduced methodological consistency and

compromise the baseline comparability of randomized groups. Therefore, no direct comparison
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between all selected studies to seek a closed conclusion can be carried out because of the different
methodol ogies considered. For instance, some studies considered peri-implantitis, instead of peri-
implant mucositis, and additionally, different ozone formulations (gaseous 0zone, ozonized water,
or oil-based formulation) were used. In terms of different formulations, there is no established
consensus on which is most effective, acquirable, and easy to manage.

Ozone therapy is a promising treatment for mucositis and peri-implantitis, diseases that
affect the oral health of many individuals. This scoping review is, to the best of our knowledge,
the first to present specific studies from major databases, exclusively evaluating the impact of
ozone therapy on the process of mucositis and peri-implantitis in adult patients with prior
diagnosis. The review included only two experimental studies, which limited the ability to draw
robust conclusions. Furthermore, the included studies had distinct test groups and differentiated
ozone interventions, which may have affected the results.

However, the studies presented in this review suggest that adjunctive treatment with ozone
therapy in mucositis and peri-implantitis may reduce the inflammatory process and improve
clinical outcomes. The responses indicate that this intervention may be promising for these
diagnoses. and management. Moreover, due to its biocompatibility, organoleptic properties, and
the absence of toxicity and side effects, 0zone preparations can represent an effective therapy for
the chemical treatment of peri-implant mucositis.

It is essential to emphasize that further research is necessary to confirm these results and
investigate the efficacy and safety of ozone therapy in different clinical contexts. Additionally, it
is crucia to consider the limitations of this review and seek additional studies to fill the gapsin
knowledge on thistopic. Finally, microbiol ogical tests should aso be addressed to fully understand
which protocol guarantees the major efficacy of ozone administrations towards peri-implant

mucositis.
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Table 1. Search strategy in database according to the Population, Concept, Context framework for

scoping review.

POPULATION

("Mucositis' OR" mucositis” OR "Mucositides" OR "Oral
Mucositis* OR "Mucositides, Ora” OR "Ora Mucositides® OR
"Mucositis, Ora" OR "Oromucositides’ MH "gingivitis' OR
"gingivitis' OR "ginvitides' OR "gingival disease® OR MH " Peri-
Implantitis’ OR "peri-implantitis’ OR "Peri-Implantitides’ OR
"Peri Implantitis OR "Periimplantitis’ OR "Periimplantitides"
OR "post- dental implant inflammation” OR " Periodontal
Diseases’ OR "periodontics’ OR "periodontitis' OR "Disease,
Periodontal” OR "Diseases, Periodontal” OR "Periodontal
Disease” OR "Parodontosis’ OR "Parodontoses' OR "Pyorrhea
Alveolaris' OR "Periodontal Diseases")

CONTEXT

("Dental Implantation"” OR "dental implantation” OR "Denta
Implantation,  Subperiostea” OR "Dental Implantation,
Endosseous’ OR "Endodontic® OR "Dental Implantation,
Endosseous’ OR "Dental Implantation, Endosseous’ OR "Dental
Prosthesis, Implant-Supported® OR "Dental Implantation” OR
"Dental Implants’ OR "Dental Implant-Abutment Design” OR
"Immediate Dental Implant Loading” OR "Dental Implants, Single-
Tooth" OR "Implant, Dental" OR "Dental Prostheses, Surgical" OR
"Surgical Dental Prostheses' OR "Surgical Dental Prosthesis' OR
"Dental Implants, Mini" OR "Mini Dental Implant” OR "Denta
Implants, Single Tooth" OR "Implant, Single Tooth Dental" OR
"Implants, Single-Tooth Denta” OR "Single Tooth Denta
Implants” OR "Single-Tooth Implants® OR "Implant, Single-
Tooth" OR "Single-Tooth Implant” OR "Single-Tooth Dental
Implant" OR "dentristy")

CONCEPT

("Ozone" OR "ozone" OR "ozonetherapy" OR "ozone therapy" OR
"Therapies’ OR "Therapies, Ozone" OR "Therapy, Ozone")

Source: DECS, MESH, ENTREE (2024).


https://web-p-ebscohost-com.ez67.periodicos.capes.gov.br/ehost/mesh/details?term=Periodontal%20Diseases&sid=e77a0d89-9994-4e59-a728-74e41719f4c3%40redis&vid=37
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Table 2. Descriptive summary of theincluded studies (n=). Characteristics of the studiesincluded in the present scoping review: author(s) and year of publication; study design; popul ation,
sample size, mean age; type of ozone used; Main results and Conclusions. Test Group (TG); Control Group (CG); Gaseous Ozone Therapy (GOT).

Author, Year of Design Population, Type of Time points Main results Conclusions
Reference Study Sample Sizeand Ozone
Mean Age Used
Butera, 2023 Randomized 15 CG (chlorhexidine) Ozonize Baseline The in-office and domiciliary Both agentstested in this study showed an efficacy in
Italy controlled 15TG (GOT) doil- 3 months ozonized hydrogel tested in this treating peri-implant mucositis. The ozonized gel
trial 59.03 + 8.31 years based gel study seemsto be avalid support for  deserves particular attention, considering the better
the maintenance of implants and the  outcome than chlorhexidine on specific clinica
care of tissues surrounding them. periodontal parameters, as well as its lesser
shortcomings.
Theplagueand gingival index values  The results showed clinically and radiographically
were significantly better intheozone  significant improvements in regenerative therapy of
Randomized Baseline group (P<0.05).The defect fill peri-implantitis in combination with ozone therapy
Ider 2018 controlled 20 TG (GOT+derile saline) Gaseous 1 month between baseline and 12 months surgical.
! . - 21 CG (sterile saline) 2 months postoperatively was 2.32+1.28 mm
Turkey (a) clinical trial ozone !
(Survey) 53.55+8.98 years 3 months in the ozone group and 1.17+0.77
6 months mm in the control group, which was
12-months a statistically significant between-
follow-up group difference (P<0.05)
13 Group 1 TG (GOT) 2-month follow Ar?) Legirgzlgtaigr\?vﬁe?'geﬁﬂgﬁm:n The application of ozonized water on peri-implant
Butera, 2021 Randomized 13 Group 2 CG (pure water) ~ Ozonize up with O oo o oY mucositis sites has significantly reduced all the
Italy clinical trial TG 59.9+7.9 dwater appointments i c‘; 9 y o ; clinical indexes, with aprogressiveimprovement from
CG 62.3+9.0 after Lmonth ~ clinical indexes tested, except for  paqrine to the subsequent assessments at 1 month and
(T1) and 2 plague index in the period T1-T2, 5 1\ yihe
months (T2) from  Whereas no significant differences
baseline occurred within the control group.
No significant differences were Adjunctive ozone therapy did not provide any
found between ozone and control  beneficial impact on the dimension of obtained KM
groups with respect to KM around the implants at 6 months. However, ozone
16 TG (GOT) dimensions at any study follow-up therapy may give rise to less mucosa inflammation
Ider 2018 . 14 CG Ozonize peri o_ds (P>0;Q5)- Ozc_)ne group  around theimplants compared to spontaneous healing.
Turk7€y () Randomized 52+23 dwater  6-month follow- provided significantly higher CAL
50.6+2.62TC up and MR vaues a 6 months
5342+ 39CG compared to baseline values.

Moreover, ozone group exhibited
significantly lower Gl  values
compared to the control group at 6
months (p<0.05).



Choudhary, 2024
India

Nardi, 2022
Italy

Tonon, 2021
EUA

Salaie, 2024
Irag

Randomized
controlled
clinical trial

Retrospectiv
eclinical
trial

Experimental
design

Experimental
design
Experiment
on Titanium
Dental
Implant
Discs)

25 Group A (TG) Ozonate

25 Group B (CG- dolive
Chlorhexidine gel) oil gel

20 patients Ozonate

Application of ozonated in d extra
addition to mechanical virgin

debridement oliveoil

55.7+9.3 ged

Porphyromonas gingivalis,
Fusobacterium nucleatum,

and Streptococcus ordis Ozonize
were treated with ozonized dsaine

saline solution at different
concentrations

Streptococcus mutansgrows  Ozonate
(TG) dolive

S.mutans grows (CG) oil

4 weeks

6-,12,24-week
follow-up

5daysin
anaerobic
conditions

3 minutes

Within the groups, there was a
statistically significant reduction in
Pl and GI from baseline (P < 0.05).
However, the differencein Pl and Gl
between both the groups was
statistically insignificant (P > 0.05).

This retrospective clinical study
demonstrates that ozonated extra
virgin olive oil gel alowed to
effectively treat inflammation of
peri-implant tissues and, due to its
organoleptic characterigtics

and the absence of side effects, can
represent a valuable therapy for the
chemical management of peri-
implant mucositis and

for daily use in the context of
supportive therapy

Ozonized saline solution showed
antibiofilm activity at a
concentration of 80 pg/NmL for 30
seconds and 1 minute, reducing,
mainly, Porphyromonas gingivalis
viability, with 2.78 and 1.7 log10 CFU
mL-1 of reduction in both single and
multi-species biofilms, respectively,
when compared to the control
(saline).

Ozone to the bacterial biofilm on
titanium dental implants did not
exhibit significant antibacterial
activity againgt S. mutans.
Moreover, there was no significant
difference in antibiofilm activity
between control and treatment
groups. However, significant
antibacterial and antibiofilm effect
was exhibited by ozone gel against
G. adiacens.

Ozonated olive oil gel was equally effective to
chlorhexidine gel in the management of peri-implant

mucositis.

The study showed that ozonated extra virgin olive oil
gel, due to its biocompatibility, organoleptic
properties and the absence of toxicity and side effects,
can represent an effective therapy for the chemical
treatment of peri-implant mucositis.

Ozonized saline solution has antibiofilm activity, with
better effect when applied for 1 minute at 80 pg/NmL,
being apromising candidate therapy for the treatment
of peri-implant diseases.

Ozonated olive oil can be considered as a potentia
antimicrobia agent for disinfecting dental implant
surfaces and treating peri-implantitis.
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Figure 1. Identification of new studies via databases and registers.
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