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Al A 75 NaOCl gel — WMTA + NaOCl gel de sana Ciiéa 5 cdae bl g 4 5 pull

Agiaie S e Ladll 5 3y ) 2 ladll s (5 V)
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QL;UIL«.AY‘
dabailly lo gite &8 5all ela )Y b Qlll il o g0 geall Cu )l gua 94225 2D aladinl (S

WMTA + NaOCl gel gz alasind 5 ¢ haiad) slall an (an’) duisnall 20lSY) S S e g e

s jhaiall elally ol Y1 ey (ST 5 A 5all la )Y 8 dydass 50l

daalidal) cilalsl)

A gall elaHV) — Call) i — g seall ) oIS s Dl — (e Aiaeall 2SN D (S e



SBS S - a s gall SIS b D ) Je aladil an

Introductory Part ¢4l & 3l




5 SBS S - a s gall SIS b D ) Je aladil an

Introduction 4eiall

Lia 6 JSLie ) Leihai (5053 Cun (JELY) Gudal 1508 Tans 5 S0l Al galall ) sa JS
Sl Bliall ) Sy liad s e 131 Racalal) Aagls gl (i g A8aY ey 585 JSLia ) ghat g AdLosal)
.(Lucas-Rincén, 2019) 438 5al) Gliwsd (5 skl 5 iuda 1) cppilal)

Lo Sy @ e |5 A gall ela ,Y) 8l A0l 50l diaeal) apudSY) 500G 50l S
Jaladll 4y sramn Lgi (ga 5 sbase 32 b (1Y) ¢(Guo er ar, 2023) s sSey sl aladinly 5153l Gl i
(Altan & Tosun, 2016) Jhaall eldll ae Lea Ha 2ie Lelial (e ) Jsha g Leae

Aaibiad (il 28080 ) se e Apidnall 2ulSY) DG S ez e 4y i il j3 820 Can )
Bac L Jas ol s a0 geal) 5618 5ua 96225 20l Lgiaa (e OIS 5 ccalialll (e Jlil  ddliadl)
(Kogan et al., 2006; Jafarnia ef al., 2009; AlAnezi er bl (3o ) sl s daad) (5 sanl) 4l 4y juda <l )2
s sall oy oIS g 94225 Jslae pe 4n e die 4l Al Y (g AT Al 53 Ciaa g W car, 2011)
L me s Lo 30Lal) s i) sl sl e 35 0 e Bl 50 el ) 2581 (Karygianni e al, 2016)

(Zapfet al., 2015) Lﬁ‘)ﬁ‘-.‘n e.u;j\ s \A_)..ﬁm Ca84) (""‘Amﬁ Aile Alul ;2 eJaJ l\cl.a.&_s

Smail-., 2018) s} bl L 5 438 sl () (ol iy 8 a 503 saall Cay y 51 s sl SH

J staall I s Q6 slanall g Y o gua sl 5 1S 5 o3la aladid = i LS (Faugeron eral
Jstae alaainly Bl 5 ey Aae 8508 a5 (3 e a1 5l 311 a0l 23358 (Zand eral., 2016)
e 3l 4dpdas vie 52l Ja sie Bl Llgal) cand sl < jS3 bl Hall (1Y) ca 503 gucall 5 51 g0in
A3 (C1oH1202) Jsim 391 iy o Aadlll Abiie s czrle un JR5 ¢ 50 Flll Ay

.(Aburel et al., 2021) U s ) 55 JiST ) g e Eanl)
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Research problem <yl Al

5o e panY) Aieall ST I (S pe me JalaBl & s s Jyshall Ll 03 e
Al 53 ga e Ul 350 28 Q) i 8 4 g0 gl ) 51 g ] QL S alatind (o LeS 45 slusa

&A:\ Cyotadl) g il 4 gra v MBAY A A daaaall

Research questions €l &Y glud

%2.25 oS panY) Adseall 2ulSY) W S je el Gl g Gy da L]
€ el 3 Baal alia da Linrnd W A8 5 ela )Y B o gt gl ) S 5

%2.25 e Lany) Al 2ulSY) O S e e pladiul Qlll i sisd da 2
€ e 12 32al dalia aay Lol g Ty o o Lol A8 3l ela Y1 8 o 523 suall ) 5IS g

bty o i 28 5all ela HY) o 533 sual) oIS am 942,25 23 aladinl ll) S iy a3
¢ el 3 5aal daylie amy Linsi Talass (Gilad) oy Sally )

Aolais Lo e 43 gall ela Y1 (8 p 533 el Caa s 1S 518 962,25 M aladiulh QI Sy Gisa s 4

® e 12 32al Aaia 3m Tl s Ty Lol Gl 3l all

Research importance <l 4

il elally (an) Apiaeall 2ulSY) D (S pe g el Qi dlag) 8 Canall 138 dpanl (eSS
s Aallaal) 5ae Q65 8 aga Laa c5alal po Jalall 8 &) ggaal) (el s ool (a3 JuliS Cngs lld
Oslad (s Lay g gl IS g Bl aladialy ) 44 jla Jlaged ) disall Googy WS Lglasa

Aaadal) el ) U aa jall JlalaY)
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Research Rational ) & ) yue

Apidnall 2lSY) M S ye gm e alaiiad H385 Al 3 pe cold al Alal) cilpal) i) ]
Apall ela V0 Qll i (8 6 g0 eall Cu 51 s 902,25 2Mer panY)

oanY! Al 28V DG S ja g e Gn A e Al il ol ddal) a2
slalh (an¥) diseall 2ulSY) N S e e g psmdgeall S5l 902,25 WDl
Apall GLaYL A b el ja) (A )

Ldaaiy de piia p s geal) Cuy ) o s 96225 a3es lll i Jsa il paldlall i) el 3
SAN AL o) sall (saaly

Baliaall 5 ASSaall 5 AL 5l ailadll 385 4y jude sl jo e 5 sdiall Sla) lail 4
e ) Apaead)l 2SY) W (S e gl gl QI A ja Al Cly guaall
s sall Cu ) lS s 94225

o3 peall ) 5l gaan Jglaa aladinly Gl i 4 5 s il jo e 8 i) SlaY) Jlail 5

s Y5 bl 2l dplaadly e s

.Medline/PubMed/Google Scholar bl ae) & & dudal) iluaSU ALl daal je e sl ella

Objectives ¢l cilal

P2 e G dianal) 30l €Y1 (IO S o gl Abasllls dum sl bt ]
Los 285 8ol 24 (55 58 amy o slall Sy SIS s 962.25

Le51905305 ol 7 Aadlin il 38 2xy A8 5l el JY1 8 sa slall ) oIS s 94225



8 GBS S - as geall oy ) 6IS s 2Dl o Je aladiul s

) Aianall 21 G (S o g S pladialy il il el (g0l Ll i 3
J0e8 125 el 6.5 3 Aalie 2ay A8 3l ela HY1 A o ga sl ) 51S s 96225 25 ae

2 3l sla V1 8 a0 skall IS sum 942,25 a3 alaainly QI il sl AT s 4
L5905 305 ol 7 aia < 38 ey

S asasiall oyl 96225 s aladiuly Qlll il el g i) Al ais 5

Joe8 125 el 65 3 Al ay A gl ol YY)

Research limitaions <) Sba gaaa

Joes 12 A L s ueadl) Ragliall < y38 5 10 5 e A pend) 28 e Gand) 13yt

Research hypothesis cuaall cilbus j

b 3l de gaadl e Lilas) WMTA + NaOCI gel zie Gsi al (Hp) pedl duz i

el s dn gl ) pall (ilmdl

&b 3l de seadll e Lilas) WMTA + NaOCl gel e Gt :(H) bl dyua il

Adasll s daa ol 6 ) gall [ailiasll

L 38l Ao genal) e Lilias) WMTA + NaOCl gel i sane (355 ol :(Hp) a2l 4 s
gl ela W) Gl iy b
L 528 Ll Ao seaall e Lilias) WMTA + NaOCI gel 4e sanse 2 s () Al A il

L 524l e genall e Tilias) WMTA + NaOCI gel 4 sans (3585 al :(Ho) aael) dpa s

Adigall s,V i b lelad
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Ly 320l Ao ganall e Lilas) WMTA + NaOCI gel i sana < 585 1(H)) 4bad) A il
Asgall ela SVl i b Lelad

L 328l Ao ganall e Lilias) NaOCI gel — WMTA 4 sans (355 ol 1(Ho) ped) 4 b
A8 5l ;LAJSY\ ! GA

L alill de genall e Lilias) NaOC1 gel — WMTA 4e sana < 65 1 (F7) Al Ay il
gl ela V) Gl iy b

Lo 528l e senall e Lilias) NaOCI gel — WMTA e sane (3585 ol :(Ho) p2nll daa 3

Adisall s,V i Lo e

L e 528 LAl e sanall e Lilias) NaOC1 gel — WMTA e sane i 5i5 1 (A1) dbad) L

Adgall ela ¥l aleladi

ic genall e Lilas) NaOCI gel — WMTA + NaOCl gel de saxe (3 585 ol :(Hp) pnd) dpuia jb

Al ela,Y1 iy 8 L saalll

Sle Lilas) NaOCl gel > WMTA + NaOCI gel 4e sene < i () Abadl G al)

Adgall el HY1 Gl i 8 Lai 308 LAl Ao senal)

de sanall e Lilas) NaOCl gel —» WMTA + NaOCl gel 4 saxa (3 555 al 1(Ho) pandl 4 jd

R ;BJ&J‘@};‘;LQM}@%)»B&L&]\

sle Lilas) NaOCI gel — WMTA + NaOCl gel 4e sane < sii 1(H)) abad) Ly il

A el el )Y Gl i 8 Lo lad g )y e 508 LAl Ao sendl)
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Research terms ¢ad) Slallhaa

dBgal) Ll Bl

ehoaYl 13 A Lk oo a0 ol LIS Aliaal) 338 pall Gl laili s Y siie Tadle 21 a) il 55 e
Rodd et) z el AN Zygilall of daludl ll) Al e T o 4381 gia 30le qun 5 5 el A ) 3)
§ 530 ot il G sl Aedls g el 1) 2 o e adla 45 6 8 Dl 138 el (aS3 5 ¢(al., 2006

.(Fuks & Papagiannoulis, 2016) Al QUMS-”

dianal) aelsY) N S 5a

iat g Mall g ol 438 5 50dhy 5 ¢(Ca0.Si0,) pssadl Sl Ol e Ll Callty T (5 g0 i
Hosoya) 5.5 ) auadll 5 adl all) 5y 5 LYY ara 5555 pilsall Al Adasfll 8 aadind A 20a3
alal 485 e 4l SV e 5 alall 22017 alad Ao i) fsabaall o a2 Ll 323 et al,, 2019

(Guo et al., 2023; ) 43 5al) il A Al clallall QU)o

o guall Cu ) olS gt 23

e (S 50 S e g ) el s Jslae aa (NAOCH) asedsall ) lS s Jslaa (e (35S0
Jslaal dBiles adfl jall 5aliae ddled eday s c(irani et al. 2024) 4 5 3l (palil (CH7O2(OH)) st
L jlae Ulal ST T50A 30 130 ey 18 J81 a3 Jslaall e Wi a5 8 3ad 48] W) a0 gl )y 51 in

(Luzetal, 2019) JakY! il cal & Jildl (<l
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danal) aealsY) N S Ha alial e e

il 320w CHldlia) Ayl cpfialil) ady Lae cabis) Cosanl) e o dall il (g ) B

o323 sl Clias 58 5 (Na2HP Og) p s el (U5 s 58 Lga s c5 suad) (381 531 e Jalinl) pe calual
5l sua 2Ma 5 (CaCly) pssdl &) 6K 5 (CooH30CloN10) Cenla )5S 2 5 (NasPOs)
(CoH16Ca010) puomadlsll i S gle iV 5 (CoHgO7) wsadll (aas s (NAOCIH) psad puall
Lnmidiall 43lST 5 0 8 &8 s Jlies JLAS s geall Cu s ona WA 3 ous (Bolhari et al., 2024)

{(Andrade et al., 2015; Kogan et al., 2006) 4&8l) 1Ly siazll 3aliaall 3 ALl g 4300 Hdl) ailiadll iyl
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” (5SS - o g peall o) I 5ad 2 e pladiul
Agal) i) Al g 1
iy il 1-1-1

g JULY) om pal) iy G Sl aplal 1 8 Gaais el A ikl ) a3 S

4 sadll Ll 2 (e G peil) o JWLY) 3508 axed (ind) ) il agiladiul 8 Gl
A 5l LD Suall Al (53555 (Singh et al., 2020) aeilas B3sa o Lla 555 AL AW Jas,y
Ol (ala Caagd Gl claizalall Aals gl (i g AEaY ey o83 JSUe skt s Adlsall Jain 3 JSLE

.(Lucas-Rincon et al., 2019) 43 5all (LD oapadall ) odafll g ddyda ol e Blaall ) JukaY)
(6 513 Cum o5 Al GILESIL Aylaall 438 5all LS Tl 5 ¥ sie i dle 21 yal I i 2a)

A3 ey 13 8w ity el clodle elais 438y cilgme Lo Bale 2l Gl da

Rodd et al., ) z bl AL Logalal) of daplual Clll daasl e s 28) gia 30l qun g 5 Gibiaal) Ao

£ 550 i il G gil) Dl s i) ll) 3y g e Tadlag 435S 3 2 Oladl 138 Apeal (a5 5 <2006
.(Fuks & Papagiannoulis, 2016) 4«31l REMY

2y Aelie WA 5 cliacts By Lo ol o (5 sing ol g (g A5l (i) G callyy

Sahara et al., 1993; Sari et al., ) dedlall g 238 gall L) Ansl TS Telin Luan Bl culd A1) ¢ e il

D3l aliaial o Al dalpall 8 s el e Lok A58 5al linY) Jadiag LS «(1999

.(Monteiro et al., 2009) @Jsﬁ):'ﬂ‘

il 2-1-1

-

Sguni y Cailiad DG L) A dlad) CalaaY) e Talaie) Adpal) el V) B Qlll i e

:(Ranly, 1994; Parisay et al. 2015)
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i Ay 5k 41930 ale Sweet et al. 238 G gl S Laladiad 3kl gl Galll Jagias 3
Lt @iy (5l A praad (JalS (J<0 2 gl A1 3Y s 508 syl alatindy llda sae e Gl
.(Ranly, 1994; Parisay et al. 2015) \);‘-‘5 LALA—’ I‘-SJJM\ XTI EN 33) .Q;Jim‘ oabaiall QUEEJ\ &‘A-‘ Laa

rhagiail) 8 dadiivsal) o) sall )yl (g

535 %355 (CH20) e, %19 oo ML Jsbae 51 JsnSsesdll oSy
& 29 sl maalla ) dll (H20) el (C3HgO3) cromsle %15 (e ol &) s & (CgH1002)

.(Issrani et al., 2023) :‘-J-.'\-G—"‘N‘ @A’J‘ & «i'baajf‘ﬁ\ R J.-!J’ﬂ Q‘:‘L) e—ﬁ‘)éﬂ 1—))5 ;‘J:\:\A dj),—!_)sy\_)jﬂ\

Jals 5 ATl o gall 5 Aaall lll Aol gpead QU ) 1) O3 S ey sl aladind Caagg

4 - - - . . - - 5 e - . e
cll Baa e Aaaad il g S ge ) 08l Aadlaall & pelal B (1ssrani et al., 2023) 433l sLadl)

ol Gl b Al Bl s Gaang g S sa o sdl) Gkt aa 431 Gfialdl e paad) i Caa

Al Al o 05 AT (sl 5e 2l 5 e e (o p3al) Al Laa cdans siall GBI & (e 5 gl
40 52l NS gl Cuall 5 (Guo e al., 2023; Smail-Faugeron ef al., 2018) S sl (55 3 JS s yaiia () 4S5 Ajdiall
G 2l 5all (g Aalle il siual e 3l i a8 0 ) 22004 ple & (IARC) gla_d) Silasy

(Lewis, 2009) J312all (3 apaal) s 55 Sl ¢ L) (sa) Y1 4 gald) (la js

o5 i Agllad yelal 5 AREA Al LS A Yk Y glas (C5HgOp) wall s slall 2

ladall 5 dan el cul oY) aiail aall gl 962 Jslae aladinly seaid 13 (5l deliall (jai

(Rusmah, 1993) 43 3l A38Y) axiedl Tl axdiul LS 5 aliadl Jala Jandl dalis 5 L)
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& JsnSsaysdl e Ja€ 21980 ole Kopel et al. did (e waall )l glall aladin) &~ &)

~Gee Wl AdLal acys ¢(Kopel et al., 1980) Aian alidil s (el Gailadlly ad sl Tl sl i
BB ENIPRCN LN PR W W [ FPPRRE S~ EURDVR TPRN [ EOW, TEPLEON LSNP
e JS8 e Jsll 5l 583 sk e gk e s Tlen g 58 A sl G0l o LS Al

.(Rusmah, 1993) ¢ 52,8V 2l LS

S hseY ginda e s Sse sl alasinly Gl ol el 41962 sle Doyle A

4ul 33 21965 ale Spedding et al. sl AL @l i JMA 5 a3 (Doyle, 1962) dubaidl 5 4 sl
5 83al J 530S sey 58l Gaaadail 4y 3 A )0 21968 sle Readig LS_).JJ «(Spedding et al., 1965) 4 s
Gl e Lo 0 (1 &y ol 2 s1al) Camal ¢ alll gramtl] Jull) LninT e (il (336

.(Readig, 1968) 4w 5_all A55a)

Straffon & Han,) Straffon & Han idaw) s 41970 ale dap 4l s il )3 Bae oy o]

1:5 A Js S sey sl 38 53 adddl (Loos & Han, 1971) L00S & Han 4aul 53 21971 ale 5 (1970
Morawa et J& (e 21975 ale 1:5 23eall Js S gasil) (Ao & s Al 3 Cujal o adend Tk
okl g5l soadl 3l e A s Al N 21978 ale (&5 ¢(Morawa et al., 1975) al.
A5 el s ol ranidl) i 4ia s S 581 5 e i Cum (Mlyers et al. Aasd 53 s 3 S say il

(Myers et al., 1978) aazl) g 2ildl J sa
Laans 8 43V €550 08 syl JoaS el J5 el alasind 21980 e Kopel et al. z sl

aladiul 41983 ale Ruemping et al. z % LS «(Kopel et al., 1980) u,—'m et i 8 Adlad ST

S c—'m‘ Oi YY) ¢(Ruemping et al., 1983) daazui 4l gax Al )3 jue LA L.ESL_,)@_SX\ PhE|
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wiaill of it Sheller et al. dawl s 21987 sle a8 sl e dae atal & 50 <y al «elly

(Sheller et al., 1987) Ll s by Liasasd ll) gl i gan o (i jagy S 5e<0)

) i (G el U Sla) pladial vie Alle (8 ¥ 11993 ole Tsai et al. 2

(Al (Tsaietal., 1993) O s Sa )y s8ll daas JalaS salaiaal ) ada Las ¢ saall Al sha dagliall axy 458 gl
¢3S s sl (e aanal) U glall (3 o8 Lo Lalil 5 Apmanidl) 01994 ole (a3 ja 5 Ul Al 3 il
oins ol sl e a5l slall s Lainy ¢ ol gl 8 T Tt Tl ) 58 a1 G
Cuald dm ye g H Al 335 4 s LS 4 500 Al 1221997 ale (258 5 Ol s sal ¢(1994
J33al) (1997 ms s s il o sansll S 30 g 530 5 5 30 S o 5l &3 jlie St IS 3l 5 180 o )

(1-1

ol Qlll 8 4 gl (e Aie dn o aaadl e liad) a0 aally ) ) s
addlaall L le sad ol sall ST a5 (Ranly, 1904; Parisay et al. 2015) (salell juall JSE5 585 593 e s

Ay sall e

Al aad A aadiid g g yaa pidS Jale (Fep(S04)) waall il 9415.5 Jslas day
Aullaia) 65 e 4358 8 panl bl Aanlud) 8 jual (5 Al Aalladl) ol i 331 8 aSatl
LSS BBe ) (o8 Law caandly e T g 5 1S je pall 4tiale die JS8 G L1535 A IS

.(Bandi et al., 2017) 4xuleil¥) AV Jl ¢ 45 geall ) e il
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Al dalledll 8 Lalasiad o1 5,Y) Jallae ST (NAOCI) psisall o) ol gun Jlae 32
‘(Mohammadi et a|.’ 2021) ;UJ\X‘J mi}“ :j; ‘_A.C 43_).35‘3 ‘43515.35\ Q\:\M BJLLAAM Mz\l.na;j ;\JLJ
o puall a5l gua Jslaa aladiuly QU il o deladll g 4 ) bl Al o aall & yelal

.(Guo et al., 2023; Smail-Faugeron et al., 2018) d}ﬁJS}‘JjﬂL‘ daaagl) ells e :‘-‘-UE ‘@L‘; C\-%-" sl

&l 3l s alasin) ansil Magnusson o ¢ 21971 ale il e &y p pu &l o &g);}\

.(Magnusson, 1971) Ly Jie &l o JB e i€ sl ap@ill oS3 el e 3 il s s
Gl g e By e Al 6l ya) ae aal) clilu sladiul Fej et al. 78l (21991 ale d
Cuald Lol A e Al )3 (23 35 sl (5 521 ¢21999 ale (A5 (Fei etal., 1991) 43 5all ola YY)
4 gall ela )YV (A g8 sl Gl s e WS O JleSD) sl y aaal) cildla o )
el G A el ela Y1 G s 8 5l aladid Lju et al. 7 ) pladl (a8 5 (1999 a3 5l
ale Papagiannoulis LWl (Liu et al., 1099) Js 32 S sa sl aa &5 jlaally Juail =35 Nd:YAG L4
Cuald Al .(Papagiannoulis, 2002) J 332 S sas8ll JaaS paal) il aladinl 45S4) ) 22002
Al il el g g mdl ~ladll cV e o 1) 22007 ale Peng et al. Wl sl dmgic daal s
pac 5 AGISH mlidil pAY) Saa e epaal) by g 50 S ga ) (A e il A pall LY
Peng et al., ) Js a8 s sll Jaas a5 dpa 5l ) ads Lea epda puadll o 5l aians liy iglie 2 g
Diodes Nd:YAG __ Jliel dulSa) ) cuals ad 22012 ale Jaiall 5 Caual) 4l 3 Wi <2007
ple oty el Gald LSy (2012 i s gl 2B 3all ela J¥) Gl i (8 U508 sasall T Sy

Al el Llaall 28 5al) sla V1 Gl Jia (g 530S sa sl Go S slaall 2 Jliie) ) 22023
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o) a5 ol (1-1 dgsadl) 2023 ccastiy etall) Ay daeladip &9y pw Al 0 e 350 e

41-39 claieall o s geall oIS g Jsbaas alal) AL Ll 5l Raal s

Gysin dse alaSiuly 030 ple O3S5 Gats ol el Gpa e Baliadl Y 20l Cangy

sl 138 8o sl ol gall ST ey Aalis

ale Nygren ddaul 53 3 Js¥ ol & (Ca(OH)2) pseallSl) 2 5 508 aladinl CJL

Liuadle ie zle jua (585 335l 51 21930 ple Hermann ekl of 2= «(Nygren, 1938) 21938
Bale Ledeny Las ¢(PH = 12) 4ol Le sl gaalSI 2008 5 508 3ale Jaai (Hermann, 1930) @\m il
g AT el Jiud J5 @lld aa sy Ao die all ol il 8 Tadass | A5 Cansi 4541
Al Jie ol Al el 8 ol 53U e cuaadfil 28 Aol WA (e J& ol
Slo L g il jall saliadll lgaailadd T k15 puiluall 4l 4 dardll 5 438 5l 5 4l 30 els ) 8

.(Nishanthi & Ravindran, 2020) g lal) (355 jaa3

aladinl die da jla julee gLl )5 0 ) 22002 ol Waterhouse et al. Dl «elld aa
L"L“-‘:‘“} L“‘)“ L’L@—m Gt 8 Eua ¢(Waterhouse et al., 2002) (A8 ) QUM‘Y\ gﬁ a),-sunﬂ‘ RINCPLTY

.(Huth et al., 2005) Ll

S i 5y il deailiadl Ty 35 58 gaysill a5 JaaS iveal) 1€Y1 5N S e Lk
il ganll 3alias Adlad g Aliall AauiV) (<O 3 s daalaall UDAY (e S gl ) 3 0 jad

samy Aideall 2lSY) DG (S e ey il sl Adaadll Colelya) amy Q) Gy s e aleall 5 dadal
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ol 5 Ao L) AU 5 SSaall GMEY) e 5l 5 ad) g seal 3815 Jia duse ye ailad

.(Hosoya et al., 2019) ¢lell daaall dpalall 5 )l 52l Jaza

Cia sk o ¢(Leeetal, 1993) Lee et al. Ji (e lismnl) 8 dpidaal) 20l SY) S B3l S i 2

(Ca0) a5l Sl 20ST (4 331 028 (5S35 5 <Torabinejad & White Ji (s« 21995 ale | jlas
Torabinejad &) (Al203) ps2ial¥) 28T 5 (Fe203) (SO waall 2l 5 (Si07) OsSebndl sl Sl
Py & QAJLJ 21998 ale S Y1 el sall g o)hall Aua A8 g0 e 33kl Clias (White, 1995
O ) sl g B e aadind s Lalle @lld ey i3 (ProRo0t® MTA s ladll an¥) caas
pinalll g ol Qlll a5 pal N piall g LY aaa 535 5 pbliall Al asl S iy el il
e e Lei s caalall (g gall Qi) LERY il 3 cpe apanll sl sl la Ll ga g5 5,3)

.(Hosoya et al., 2019; Torabinejad & Parirokh, 2010) 43l Lgi jad I adlayly cdalall Ao (0 sS5

SV 6 5e OV Lea b die Agiaeall 20dSY) B (S e g Jalalll 8 4 sram sl 4al

o3 (e 1) latiall S € JS Lt s Lalatiind Jg Ba¥ G sudl 3 dianaias jeal Jis
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ponnallll 208 Sl e lalad sSh acl Bsmue adly ol Chianyl oyl

138 223y «(CaS0s) psendWll sy <5 (3CA0.Si02) el AN Sl (Ca2Si04)
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o ie) (S Al s (5230 al) Citand T g 12556 Anilio a3 %6100 Gae ol 4 53 ) 2l
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.(Nashibi et al., 2025) <ol 4 ) sa (ol ¢ Algdll alialll ia g Cuianl) 7 3o ey dia (e 3l 58 5 A
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Eq.2

GBS S - as geall oy ) 6IS s 2Dl o Je aladiul s

2(3Ca0.5i0,) + 6H,0 — 3Ca0.25i02.3H,0 + 3Ca(OH)s,
R JES JRPPIES JET X AT RSN T I PN
2(2Ca0.Si0,) + 4H,0 — 3Ca0.2Si02.3H,0 + Ca(OH)s,
pnd S S ol ol S i s S
3Ca0.ALOs + CaSOs + H0 — 3Ca0.Al:05.3CaS04.31H.0

sl I AENE e 4 sl il S ela psamllSI) e o il

J&lilase 67.30 (o) 213 58 o5« JSulilasa 40,00 7 S cye delis 24 das laai¥) e slia 4L

oanY) S el e el Laliaail da sl gala )l dpiamall 2SN Y6 (S je yedil s Lagy 21 an

.(Torabinejad et al., 1995)

axlYls Super EBAs IRM oo dpeled 4Da J8 diaeal) aulSY) 526 (S je 22

DUl Jan gia alus I sin sW1 5 <l 2l (e B e lad AU da ) aiahy Lat (1S 5l S

Dzl A il Qe dden Las (88l o srie ) ASLaus (3 17 Apideall 2plSY1 3D Sl dpe el

.(Alhaddad Alhamoui, 2014) 4z el

aladiul dla 8 V) caaleat die sl (ol (an) dieal) 20V SO (S pe i) ek Y

die (Ca(OH)Z) ;“}:‘“‘S\Sﬂ S 50 abaiall Cianyl s cc‘}d\ S clall Cra 5ouS GlaS

.(Pushpalatha et al., 2022) (5 s>} 23l (alliad e J g gl 22y (A 5 plall 4iia jas
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O] 2818 ale 4 ASLaws 2ef i Bapa AlA B ) Aiaeal) 2l SY) DG (S ye ey

S 0 N 4l i) S el 13 8 ELeSEY g aaadll (atlad ) gEstall S 138 2 gy s 33
(sl Uail) ) A8l i gamall 5 a5 Alial) G il Alle Ae e 4 Laa zlall (ailiad as
zladll 3 agud S Al ol gl aal Jal sl 5 438N Ol gazam ) o puati A ol s dga g 2ni

.(Hachmeister et al., 2002) Lﬁ_)ﬁ)m‘

Oe s dsbaall Al gl Aim ges da 3 2aad el il (PH) s souel) Wl Gl

Al e 75l 5 48 (OHY) S sonedl ) sdi s (H30) assisonedl 2)) sl il 58 )
gl A 7 e eV il i e (Jobadll Al 7 dadl) Jici Cun (14 ) 0 O s el
20 5 S ) bl (g il oyl sl Ty s e yuad s pumanl Jans sl 1 7 (g0 JEY) il 5 o5 5121

:(Hopkins et al., 2018) (33l Jslaall (8 o 521 5 jal)
pH =log;o[H30"]

(PH = 9.93) & Jiati Al a5 508 dad ) sty (ians¥) Asimall 2l €Y (G S ja ey
pll o3 e Lailays ((pH = 10.28) Y doadd Aol 24 a3 1 sale £l )] e ¢ lgill biail) e
olee JWS) s ALes edlelél A5l paiul e Ju bee «(pH = 10.80) Lo 28 3 daii jall

.(Ghazvini et al., 2009) <laill
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e leall A (365 3t ) Aianall 3l €Y1 I Sl Adlall A Sl A S 05
Aoad) At pa L ie A i 318 5 LS o) )81 aidai 5 (Ca2Y) psaedlSl) 251 5y
ol 500 (sSy dagl) L laiy duleall andS Aplll LAD 8 yaa 33a3 Yl a3

.(Okiji & Yoshiba, 2009) Jlxd (o ¢l s alSa) (3285 5 (Cae(PO4)s(OH)2)

(hall paibadl o sl Caa gl 5 b1 DG Jidaill Ll sedasall L o 68 ) 50 Al j0 (il

O gl g S peaall Jany ralall (g S seaall sl 3 gaal) emall aladiuls (5 a3 Cua
GILEY) diaas &3 (505 <30 KV () oy Jle g B s paall Al e A5 53S0 A 38 5 DA
i 8¢l e Aud) sysa ) LY sda Jysady diall pe iy S Jeld Ge dalil)
O 0sSE S daa o gl o) gall 4 gl Gailiadd) apail mulall (3 SV peaall padind diaiadic
05085 (H) O 500ellS Gdaiall (55l o551 ld pualinll (15 ) jSiall Glas gl (e Ay sl JusDhs
) Lis (EDX) 48all Al Ayl 4039 Qi 4585 3k (N) cm 5581 5 (O) S 5¥15 (C)
raliall oo ill 5 aSll a5 5l Jala g edaall (5 pucaind) S Sl sl ) g SSIY) peanall ae L
oY) Al 2ulSY) G S e <y Jal S (Fischer et al., 2012) 4883 4y yaic il A o sSi
sl 4306 Gl e cllyy Agllaie 4 (MTA Angelus®) s (ProRoot® MTA)
28l 5 (CasAloOg) pssad Sl 483G Cilisa sl 5 (Ca2Si04) psandl Sl 48l CiSlis 5 (CasSiOs)

.(Mahmoud etal., 2022) (2-1 JS&dl) 5 (1-1 JS&dl) (Ca(OH)2) psendlSIl 2S5 538 5 (Bi203) < sa 0l
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Sum|Spectrum

C o
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Ca
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Full Scale 6248 cts Cursor: 4.372 (48 cts) keV

ProRo0t® ) sV dideall 2l SY1 3G S yad Sl g oo s g8 sall sl 121 JS&Y

.(Mahmoud et al., 2022) (MTA

Sum Spectrum
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3 35 4 45 5 55 6 65 7
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.(Mahmoud et al., 2022) (Angelus®
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gl Jal) 3-2-1

G Agllie 485 cillaiul Jéad us Jle (s a3 5 dpianall 2ulSY) I S e ey
i 5 83 sana Al Al g dapnall 4y 9,2l (3laliall 8 ayaa aSle (35 Al cibaal all & gl
(Tawil et al., 2015) duilaie dale ) gua

25 )e A 514 Apans J8F 4l LS e jila i gan 8 dsansd a Atinmall 2l SY) OB S e aay
el Gl jlia) S 985 Qlll i 8 J s S sesdll e 48585 ac 2y 138 5 (|RM s Super EBA <
aaall & Cali ol ¢ gan ane A pasall 2l SV IO (S e A hall 4 slialll LAY dallas ae- dial)
Aallad il Axail) 20a3 Adeal Jlad dady pdliall Gulall die 488 Aledl) dlaind Silaal g 555
Cllee 8 aie 2ol jedal LS jilaia oo g (3583 it e aal )l sdial) Jlae 8 3k sale
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28 22005 ol 4 Farsi et al. Al 3 Ll .(Holan et al., 2005) \_)s-w 38 saal dagliall (sl J 5 3 Sa ) 6dll
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GO S e ) ) Dbl g & ) il S A pal) ela V) 2 Gl i s Sa il
Peng et) 1 S adl L pali 5 ¢Jil Jutd i ana e g3 Sa il e (B giia (IS dianal) apulSY)

.(al., 2006
Gl iy &5 el sliiae Ao gacae 4y yu 4ul 10 22007 ale & Aeinehchi et al. s

A gall ela V) & J 53 58 5ill 5 (PrOROOE® MTA) Liany) diaeall aaulSY) D (S e aladiinly

s (an) dianad) 2ulSYI D S je el 5 9 5 5 G s el 2l 5 ik 126 Jlsial o



* SIS S - o geall )y 5l sum 23la e phadil o

ClS 5 (g i pabaial OV 6 Uy S sey sill Jas Lai (i Vs 6l (50 el 6 22 Al
ple 43wl jo 4 Maroto et al. 3> 5 .(Aeinehchi etal., 2007) 4ibas) AV QI (e ganall G QLEDERY)
faeladi s 4y lad WY 2xs (PTOROOE® MTA) (53l Ml el 1S 336 S 5l (1L 22007
Goal (Maroto et al, 2007) Togsd 42 Axlie ey Adgall ela )Y G i 8 dsladiul sl Alle
A8 5l Al el HY) ) 5y s 5 i) sliine Ada saaiaae &y yu 4l 1222008 ale 8 Noorolahian
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& (ProRo0t® MTA) Can¥) dpaeal 2ul€Y) D (€ pal 45 jlie duelediy 4y e dud



* SIS S - o geall )y 5l sum 23la e phadil o

Oo Jeadl) Jasall Gan¥) dianall €YD G S je el et 24-12 Aadliad J 3 ey 54l
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Aiamal) 2nlSY) S S 5e (1 22010 ple 43wl 2 & Hugar & Deshpande _S3 .(Ranjpour, 2010
2l S Cun il el asl VI s S se )l (e Juzmil Sy 325 (ProRoot® MTA) ganY!
Haghgoo & &, (Hugar & Deshpande, 2010) 1 e 36 dxilia ey 4y e due el 5 4y 5 puall dayliall
i 8 (ProRoot® MTA) 5 (ROOt® MTA) dsiasall 2ulSY) M (S ya (122010 ple Abbasi
o) als (o sl 5 el 30 Aadlie das A )liie Ao batll 5 & g pual) Lol s (f 2a 5 5 A8 30l ela Y1
2l SV 3 (S ye (41 22010 ale Zealand et al. o8 .(Haghgoo & Abbasi, 2010) daes sl 4
el Ainmall 2l SY) O S ja (358 ) iy <105 23aall Jg S a5l 5 (galal) dianall
Doyle &% .(zZealand et al., 2010) el 6 daalia 2ay Al cla Y i (PI’OR00t® MTA)
Lo pite aal) cilibiy ) 5y 5 Aiaeall 20l DG (S ey Ll Apdasdll 0 22010 ple el al,
G ) Guald g caaall Gl aladiuly il Clll iy diseall 2l S S ey dpdasily
Doyle et al.,) U@-‘I‘ 24 dalie 2a A3l Gile sanall e dpaeal) sy uj)ﬁ S e Aplal) Aylaal)
Lianal) 23SV DG Sy J5 0 S se 58l (w0 22011 ale Srinivasan & Jayanthi ol 2010
(s S saosill Ao Y 36 ) pals s Leladig b ju s Lasss (MTA Angelus®) sl )
LeS 5 ¢y 48 ja asm s Ly aa gl g o0l Gl 3 ) sana s Al LDA 0 g 5 i Jan gl
S e Ao sana (A rle e JC5 ey by a5 s A8 505 aa Lol 53 S gay sl il i) 3
ProRoot® ) sl A<y 8 S ja (§585 (Srinivasan & Jayanthi, 2011) dxiaeal) AnlSY) Pt
83al Zaelalll 5 45y puall Al (52122011 ple Liu et al. &l yo (A psand Sl 2S5 500 e (MTA

iaeall 2ulSY) M (S e o 22011 ole Malekafzali et al. o8 (Liu et al., 2011) 1 56
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3 ga (ialall S e ) o8y o M pali s A 5all ela Y1 G s 8 sandlSIL il Jadal) iy
55 .(Malekafzali et al., 2011) 1 g5 24 5l Apelaill g &y 5 paall Angliall 22y alll Adaral Allad 4y 50
i 51 3l e Lol o gy Binedl) 20l SY) 36 Gy (3,585 22011 ple Erdem et al. 4l )
SN S e (358 (Erdem et al., 2011) (mele Amlie 2ay A 5all cla )Y e Gl 5 8 Jgua sV
Sushynski dwl )3 8 1:5 22aall J5 3 S 50 ) séll e (ProR00t® MTA) sobe )l dsianall <Y
e (Sushynski et al., 2012) 1 24 33a) daeladll s 4y pall dajliall ey iy 22012 ple et al.
* (ProR0Ot® MTA) disaall 21ulSY) W S e aladinl 0 42012 ale 43l 12 A Aiiren et al,
Ao Ll 5 4y paal) Zalial) my 53 S sa s8] aladian) (e Juadl LiaSle Tl A gall ela )Y il i
S S e of 22013 alrs 4l 2 8 EIKhadem & Nagi el (airen et al., 2012) | g 24 5l
ekl (Elkhadem & Nagi, 2013) 48 3all ela V) & alll iy a2y Ayads 3ole Judadl dpineal) 2ulSY)
lalai (MTA Angelus®) dsseall ulSY1 36 oS Hd ¢ 2013 sle Oliveira et al. i)
Anlia day Ala) A 5al) ela V) 3 Q) i G sl a5 ae ARG el Tl g T o g
S e Jlie) oSy of ) 42013 ale 4t 3 & Mettlach et al. uala (Oliveira et al., 2013) (el
3 105 22aall 55058 a5l (e Juadl Sy (ProR0OE® MTA) (sabell dsineall 2S5
Apaeall ulSY) D (S je 358 (Mettlach et al., 2013) 1 e 42 3l Laeladll 5 4y 5y ) drgliall
Celik et al. %l )3 s p sl 2uS 5 300 e (MTA Angelus®) s (ProRoot® MTA) uany)
ale Jayam et al. B (Celik et al., 2013) e 24 daslie aey A5l el V) Al i 322013 ole
Gl i & (MTA Angelus®) cas) duseall 2udSY) 6 S a5 U350 S sasill o 22014
2ulSY) B S e 385 ) e 24 Baal e bl 5 3 ped) Aadiiall aay pald 5 A 5all els Y
84 5222014 ale Akcay & Sari s sl . gayametal., 2014) U5 1S se_y sill Ao (a1 dpaeall
ela V1 G i 8 o sl 2S5 50 5 (PrOR0OE® MTA) o) diaeall 20lSY) 336 (S e o

“uald g el sale ki $dﬁﬁj,&‘\)*bﬂeﬁ3}al\¢gjjﬁﬁ%5 Jlae aladin say 454
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{(Akcay & Sari, 2014) 1ygh 12 52a) oLl 5 4y 5y yuad) Angliall (o) il il (g (e Jsbaal) o )
Lidaall 2V DG S e g ) il s J5 50 S ge 580l (1 22014 ple Yildiz & Tosun o8
e gl At B el AW O ) Gl 5 e sndlSD) 2085 508 5 (PrOR0O® MTA) (=Y
oalel 2 ga ol a IS A€ gy e gana b il 3 alh Culat) G o el 30 i 2y daelad g
(ProR0Ot® MTA) s dsiseall Y S0 S ya selal (vildiz & Tosun, 2014) daebai s 43 3
Gl i 3 Js 308 se sl e el daeladi s 4 5 pu lad cawi 42015 ale Olatosi et al. 4wl ) b
Y o 1) #2015 ale Kang et al. =ls (Olatosi et al., 2015) 1 e 12 dalia 2y 458 gall ola Y|
(RetroMTA®) 5 (OrthoMTA®) 5 (ProR00t® MTA) LV diaeall 2V 5 (S e 7la
Niranjani et al. sals .(Kang etal., 2015) | g 12 el daelall 5 4y 5 paall dagliiall (g2l 4 Hlite S
oanY! Aaeall 0l D S ey Gl ol e JS ASE L 22015 ale 4t o A
el 6 82a) Ao Ll 5 4y 5y peal) Aalial) ey A5l el ) 8 QU S~ 8 (MTA Angelus®)
Aaeall Sy N S e G0 22015 ale aiul 0 A Kusum et al. §UB (Niranjani et al., 2015)
Apanall 2l SYI I S e (e S (385 ) ali 5 ¢ iSall 5 (pia sl 5 (PrOR00Ot® MTA) Las)
ekl .(Kusum et al., 2015) U@-ﬁi 12 3aal Apeladll 5 4y 5 pud) daliall 2ay HSal) e piiio gl oY)
A le Apelad g 4y e #lad &5 22016 sle Cuadros-Fernandez et al. 4wl )y (& (s gl
& J dnani Al 33 8 (Cuadros-Fernandez et al., 2016) 1 g5 12 daslia 2oy dsianall 2l SY) DG (S 5l
b ol il 208 e plimndl dinead) 20ulSY1 D (S je 33l i (22016 ple Godhi Tyagi

Ae Yildirim et al. &3 35 .(Godhi & Tyagi, 2016) <l sias 3 Aasliay Aligall sla Y4 il
eyl e Lelads s (ProR00t® MTA) dsaeadl aulSY) 3 (S 50 G5 22016
Opale 48 0 2my A 5al ela Y1 (A Qi ALl QI cliidia g J g Sa sl 5 (gDl sall
Aaaiuly il 5 dpiamall MulSY) S CS e m 22016 ol Goyal et al. o8 (vildirim et al., 2016)

o S o dianall 23SV DG (S e 3588 ) ald  calaall gl 962 5 anall il 9415.5
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o of 12016 ale Uloopi et al. oals (Goyal et al., 2016) el 6 Axilia 22y il poalall
T 12 Aadie amy lll iy (8 Ainmal) 2V (O S jal Ay 8 dueladi s 4w s s Dilode
oan¥! diaeall 28V M (S e (40 22016 2le Rajasekharan et al. o8 (Uloopi et al., 2016)
8 i 2a 55 ((Tempophore™) a8 53 sall e daiaa Citan) 5 i sll 5 (ProRoot® MTA)
22017 sle Kalra et al. &)@ .(Rajasekharan et al., 2016) ‘)«—J 18 dalie aay 4y jlaia dpeladig 4y yu
(8 Lan 5l g luall cily Galiiue s (MTA Angelus®) casy) deall 2dSY) 06 (S je o
et uals (Kalraetal., 2017) g 12 5l dae bl 5 Ay 53yl Aasliall (gl Apiaeall 20l SY) DG (S 50
Dbl 8 (MTA Angelus®) cian) duiasall 1Y D6 S 5o 0L 402018 ale Junqueira al.
%15.5 (e lead O Aaelad g Ay s s dmansd ) 53 5 al Cum Aiall ela Y1 A QW iy 3 J5Y)
Al J.-!“lsm u—‘x S e 4_,-5‘—‘ .(Junqueira et al., 2018) Axidzall J:uls‘y‘ g,—"‘m S ya g paall el
aaiay 3 ol an 55622018 ple Musale et al. dxal e 848 5al ela 1 e Qlll 5y i sam mil

((Musale et al., 2018) Jaall dungia s Allall jlial) e ulad J<i

Lol s Ty e Aianall 3l SYI NG S 50 (3585 2018 ple 55l e s Jlas Al 2 & el

Jamali et U8 (2018 «ssise s tan) Al A 3all s ¥ iy (& s S saysdll 5 Cpiinn ) e
(MTA ANGELUS®) dimall aulY) JSB6 S a5 3Mixtatin cm #2018 sle al.
53l 3Mlixtatin Jlie) oSa 4 () 1 edi 24 2ay Gali 5 oo & gy Al 3 (& J s 33 S 5a ) sill 5
L) ol il Al il )all Apngiall daal yall 505 (Jamali et al., 2018) 48 3all ela V)l iy & Allad
b Aallad IV 3okl oo drseall €Y1 DG G 5e o Y 22018 ale Smail-Faugeron et al.

.(Smail-Faugeron et al., 2018) ‘\35}45‘ G\AJ‘Y\ - B

S S el Ay e 2 2 s e 03 2020 le EI Habashy dul 3 (b O sl el

el Al ye 2y Llata Laliatial edal (5 ) o Y1 «(ProR0Ot® MTA) Lian¥! diaeall 20l<Y)
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<iyl8 Al 22020 ale Ramanandvignesh et al. 4wl o Gas g GS1(El Habashy, 2020) Cele 2]
MTA ) doaedl 2ulSY) DG (S je G Al ela )Y 8 Qlll il eladlly (5 il il
Lordivsall Balall e 5 (e Mt lll 5 ~lai 303 O B, CIYSGG Ul s ot sl 5 (Angelus®
OB (Ramanandvignesh et al., 2020 ) <) yiy (& Jlad K Ern,Cr:YSGG L Al O oSadl (g
QI i (g s S s sl 5 e ptia sall 5 cAiamall 2l€Y) G S je (1222020 ole Ahuja et al.
donal) 2udSY) S S ja G5 el 9 Baal duladi e Anlia 2y da g5 Aigall ela Y1 (S
el 0 22021 ale Satyarth et al. JS3 .(Ahuja et al., 2020) Js xS sy sill e s sl 5
Gl (B il deladll s 4y peal) @il e Gles Apiveal) 2lSY) DG S a5 Diode LJd o
ladbead Sy 5l e ) ¢Sy Il 5 ¢Jiue JS8 Aiaeall 2ulSY) 3O (S ya aladinl dic 438 54
[ERF: 22022 ple (s gluiill 5 3 gall Al 5 & yelal .(Satyarth et al., 2021) 438 5all o) P A eal)l Q)
G i b s 5eS s sl s laieally iad) o il Je disnad) 2nlSY) 36 S pal el s T g
02022 ole xS d s dse (oAl (2022 w253 s A Gl Alaall Ll A8 54l ols YY)
Diode s oS SI (e IS e dianall 20lSY) I S e g (358 A s Aol p 4y s Al 0
(onids ue) 353 e sl 3 Al Aledll yal el ae Agall ela )Y G s A 2l a8 e
2l SY) 3 (S pe o iU el sll (3588 22022 ale s skl s laill &l jo & yelal (2022
(sl ) 253 s al Sl Gaal jely Al A 5all sla J¥1 Gl iy A Teladig L s dianal
e e oo Gl 3Mixtatin a8 S 4iul 8 22022 ale Chak et al. cals o2
MTA) dosdl 2udSY) SN (S ye o —uulaSligyuns lSugines Jsluis e
GUO et al. u=ld (Chaketal., 2022) 1 e 12 dauliie 2y A gall ola,Y1 Qi yi 3 (ANGELUS®
Dol 5 ia sl g Aiamal) Ml SY) IO S je e S i) ) dungial) dlaal je 22023 e

.(Guo et al., 2023) 438 5al ela HYI (Al i L;Lp).c 1L
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Apdeal) 2ulSY) I S e o b )6 4l )2 Mushtaq et al. sl 22023 e &

sla ¥ G sy 8 BMlixtatin G 1 el 12 2 daeladll 5 4y ) il 48 3Mixtatings
Venugopal Reddy et al. idawl s Cusal 4l 53 22024 alall 8 LS 5 ¢(Mushtag et al., 2023) 438 5l
4 e Aaglie 22 2a 8 Js 3 S say5ill 5 3Mlixtatin s dsasall 2lSY) S0 (S je (e ()8
S Aoagiall Zxal el ST 5 (Venugopal Reddy et al., 2024) 3Mixtatin s g 12 saal ducladi
S 2 BMlixtatin A (s mmdl ahaiu¥l Cuee s s A5l il 22025 ole Priya & Ramar L) al

(1-1 Js2) (Priya & Ramar, 2025) 48821 iy guiaall Baliadll) 4iailiasl ks 48 5all ela Y il

po geall oy olS gt (J slae 3-1

s pall Cu sl un Jolaa oo dale daal 2-3-1
Al=d Jindy 21920 ple i dpdll dallaall o) 5 ) BalaS g0 seall ) 1S a8 J slae padig
AannsBU Ul 35 (0 59 At A913) e 43,8l g ¢(pH = 12) Aallall 4y gl 1 ja 2880 iy guaall sliadl)
1o dla 320 4800 ) Rdlia) (AuBY) Cpaca A sen Jlaty alaa Las ciaidio da gl b LS 2l
Gaki () 1978 ale Rosenfeld et al. <l (cai et al., 2023) 4 sguss 0 il 535 (addin jrusy dlysha
dpadand) ) sl el I Jlad Jealiondl je all Qlll e o g3 peall ) 51 s %5 I slae
ale Hafez et al. 25 .(Rosenfeld et al., 1078) (531 (5 Adsand) darluall Clll Al & 5y Laiy 63 yaiial)
85500 il pmatdale) o aalu 28 Q) i ay o g3 seall a5l g 943 Jslaa Gl O 22002
Lsan a0 48 LS a9 @l land Ao lll i ) ja) any a3l $ ) A asladinl die gle jua J

(Hafez et al., 2002) Yxd U e Slale 435S (il ) ecall) A Tagi s ¥
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Jolaa aladialy Addsall ela W) Qb 4 B AGLld bl Al daal g 3-3-1
pogpall Cu ) ol gun

i Cile) Bl kil g o) dilad e a8 50 & 0 geall Cu 5K gus Jslae ey

Cu ) s %5 Jslae amy o ) 21978 ole Rosenfeld et al. Jlaly . sisadl ol gl
050 i Apadand) A 8 1,80 Ciaad 2883 15 sad Fledll ye Al ol mill e 6 g seall
e\-ﬂ adiul 5 ;9 Hafez et al. <la 4 Q)@-L'J S (Rosenfeld et al., 1978) [E9S _).\S‘X\ M‘X\ s ):Ul-m
35 A il G i a3 el ) (A s gl ) 5 saan %03 Jslaa aladind o 220025 22000
A5 i (g3 s 38 a5l e e cam OS85 ol gl ailaisale 5 grle ua J85 ) oo
Hafez et ) 438 5al) (L) o Al 8 Tabae Tl e Jslaall 138 (o i) (Sa) el e 2l s T

.(al., 2000; Hafez et al., 2002

Al ela Yl i e A o) il e seall Sy 51 %5 Jslae §58

Ofie senall DS 8 Ay Galiatial Egan Aaadla aa 22006 ol Vargas et al. ) sl 4ul 5 8
Js> 22011 e Vostatek et al. 4wl 3 85 . (Vargas etal., 2006) | g 12-6 32al (uda yall dailia 22y
AlfLae due i A o poe S B g gual) ) SIS g 0405 sl iy Al el ;Y1 Al
XT (Vostatek et al., 2011) Aasial) (ya T 12 ey sl il 5l J g S say sill alaiinly diea 2} )
i b b S50 JalaS a0 geal) iy 51 %63 sl aladiinl 4lSa) 22012 ale Jiall 4 5
On 22013 e Fernandez et al. Wisal dlls 4jlae 8 012 wiuw) &zl sla ¥
dpianall 2ulSY) DB S ey psmseall Cu) s %5 Jolaas waall cldlay s 5a S sa ) sdll
24 2ay Gelad s 5 e )l £l s o) sl 038 an (385 (328 «(PrOROOt® MTA) (Y
Al 30 330 o s geall a1 5aa 965 Jislae Gulad 181 ) Cpfialid) /83 Lee cadlial) (g T el

Coaad Qi 22013 sle Ruby et al. Al ya c_,)@_l:,\ .(Fernéndez et al., 2013) J.s_n S sa 8l Jlad JuasS
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J5 3008 s sill Agliia Ao a5 4y s 7l sl (B (3380 5 3l 2 00 sl g ) 1S 5 903 J sl
Mutairi W) sl slizs i siae &yl 3 3 (Ruby etal, 2013) daliall (po | el 12 223 115 22040
%35 Jslae Gudal (g 4 il gl Cilaa gl ¢ shalial Al 45y )l aladiuly 22013 ole & Bawazir
e 12 daie 2y 488 5al) ela 90 Gl 5 (3 U550 8 5oy il 5 AalS 30 53 g0 seal) ) 51S 508
1 oed 12 2 dgiliie @l ) 22013 ale Shabzendedar et al. gals s «(Mutairi & Bawazir, 2013)
dgagax 22015 sle Farsi et al. 4wl 3 <Si (Shabzendedar et al., 2013) 43 15 (Gaakai 54l g dalia
18 a3 a 523 saall ) 1S 508 965 J sl 5 sl Sl 5 J 5 50 S 50 58l o ddlan) AV D (3548
i el Ao ledip 4y 5 e s C¥a%e 22016 ale Li et al. 25 (Farsi et al., 2015) Axsbiall (e 1 e
s (Lietal, 2016) paadl Sl g J g 3 sSe ) sil) ae 43 laally o 503 saaall oy IS 50 945 J slaay )
O (Saall (30 a3 saall ) 6 g 945 Jslaa )b 22017 sle Chauhan et al. pald (Shud) s
Chauhan et al., ) g3 6 Axdie 3ay L83l ela J¥) (8 QW iy (8 J 55008 dl) oo Llia Sy )6
IS sy sl Ao Leladi g Ty o 4883 | 324 o 03 guall 51 508 965 J sl ke (3 55 <2017
Atasever uald (Reddyetal., 2017) 22017 ale Reddy et al. dul )2 & el 6 daslie 223 1:5 2204l)
Lo 50 45 30 530 4 533 sacall g 5 51 508 965 Jslaa sf panll il 6 Y1 0 22019 ol et al.
Alle deladis 4 pm glad ot 4l ol 2S5 a1 Jgin g¥1 5 il 2kl o) gas anilly
aes Al i ey Jgia s¥1 g @l 3 AT (e diday dudasill el (Atasever et al., 2019) 4l 5

i) bl )

S e oo S 3ed a s seall Gy oI g %5 Jslas o 122020 ale Lin & Lin gala
el G Al ela W) i 8 sl il 5 (PrOR0OE® MTA) Gian) diaeall 2SI 320G
(Lin & Lin, 2020) (338 5 5l Gadaill (sl 1568 24 Aailie 2xy 4 )l dueladiy &y e lad il

or Vs S asgall Cu )yl %5 Jslas 22021 ole Bahrololoomi et al. e
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Akman & Surme, ) 45 30 sl Gadaill 5 jal Cum o jed 12 Aaglie 2ny 28 5l ela ¥ ) 5 85 liee

Al Sl ) maes (A Al i ams g 5915 @i 1 2T e Ak Ldaaill <y jal (2023

Aburel et al. 25 0S5 clll iy 2 Tpaeld 538 &3L5 J J a5 i sl sty

Slo ibe J ok Levie 328 Jaws sie Ll Uledl) Guny Jision Y15 i 31 0T ol 22021 ole
Jsim ¥ ey Alagpall dataw ) @l Gony gle pua O35 s g0 Al Al
WAL Al ailiady aiat J s 31 (e duaidiall 3805 s o Al pall & yelal s (C1oH1203)
G 58 I ALy ) ge e iy (¢ siall a5l il o3 ¢ gain 5 Al LAY Al ) g0 Cua

(1-1 S92l (Aburel et al., 2021) Jaadl (5 san

o geall s slS g J slaa DA 4-3-1
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.(Singhal et al., 2013) L>kall (o = Ll s u.ui 3 4ie Al e QS () Eua g Hiall

Ale i 5155 608 A B0 ) o gl a3 1Sy (Bim i1 0 pall gal) (im jal) 503
A i e iy il e (5 i L i Laa iy Jledall LD 3 il s 08 e

b (e (8 Jslaall alie Qs Al AL «(Bizrah et al., 2019) ) Ol 5 Cpall Jabs Sledll
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s Aadsll s (s_pill Lenal sl Jaiiy 353 o g3 suall ) 5IS gun J slaa ol dpuilisal) 345

gkl Lale 32 &l sl je¥ s il (Chung et al., 2022) al) Jaia (alidil g il il g (il
Al gl jeds Cun o gt seall Cuy sl gun 941 Jslas (e e 0.5 alatid ey Tasad B Jad 3
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.(Zheetal., 2016) 558 =l
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U slaall JSEIL D jlia o g3 geall oy )5S s a3 aladiind Ll e () bl jall e el & L
(Jslaall e e il Dl JS3N o Zand et al. JS3 22010 ale 3 Sue Gl jy 88 gl
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(2020 s ull) a0 2.5 > oy A gidal)

%2.25 22 Adlad ddaa gioall alill (e 22020 ale Abu Hasna et al. 4wl <l

40558l 45,51 5 «(Enterococcus faecalis) 4l nll &y saall il sSall i 50 gacall g 1S 5008
El Sayed 4w )2 & yelal (Abu Hasna etal., 2020) J slaall JS3U Ailas il o 5 «(Escherichia coli)
Enterococcus ) 4l sl 4 seall &l ) sSall (ga (S 3aliae dllad elliag 23l of plall udis S et al.
Laddl dpsull @l Salls (Escherichia  coli) 4ssdsall 48 ,3Y5  «(faecalis

.(El Sayed et al., 2020) Yz 1 538 Jala Talaa alesy Las ¢(Staphylococcus aureus)

5l s 946225 23 () 22020 ale Alkhouli et al. G o GRS (gl cailall

i)l G Sl gha Ly (5 prad a5l W) Jalall o slai 3 )l (50 alall Al 41130 8 Ylad o 503 gucal)
A3} Alad 8 Al 3 ) gall ) 5aY) 5 o 03 gl IS 50m 942,25 M8 s BRIX 3000 (e Aol Lyl
Karatas et al. _S3 LS (Alkhouli et al., 2020) Jikhall Jai 5 (3 rcisall (a3l 5 A8 50l ola Y1 & Al
e 4)la o 503 gl Gy 8IS a2 aladiind die JBT OIS Al dallaall JUN Y ol 22021 ale
Qi 22017 el-“— oyl g gﬁ{)ﬁ\ a5 Ahaal) 4y judall Gl Hall 4_#_9 .(Karatas et al., 2021) Jslaall Jal)
85l e o g3 geall Cuy )y 5IS s 9422 Jslaa (e Juadl 155 sl o saa gaaall 1S 508 92,2 2l
650N Gl (1022022 ale Karkoutly & Bshara ¢l s «2017 «ias s sy 43l sla J¥1 #le
pabiaial aa sl sl oa gl gy 3 aliaial () 59 438 5all ela SV (e g3 geall Sy ) 0 Jglaa 5 aDle]
ProTaper aldai V) jucasill o gl (g sall jucasil) aladialy Haall Gl e S8 o 5 3
sl spanill (gl J slaall (ye Blal ST a2 533 peall 5 51 g a3l o ) Al ol eilis cacald
CuysSoma 92,4 2la ol 22024 o= Alsayed et al. JSY (Karkoutly & Bshara, 2022) (sail)

S IS A1 (mid g Al ela,Y) Al SalKaal) el Cay el 8 Ylad (S 4 50 sl



a4 SBS S - a s gall SIS b D ) Je aladil an

Sy iy 22025 ale o jlin g Casla Al )0 Caa g (Alsayed et al., 2024) Aaulal) 5 ) gl <l gaVL 4 e
%2.25 S5 Jstaall JSal e Ylad 2 %4 5 %2.25 5S) 5 a 502 seall oy 51 g Do e |

(2025 oy i) A pall ela SV (8 Al Asllaall (Bl (8 4 ) ) g sml) <l sSall ol 995,25 5

oY) Aganal) sy A S e qlial Cile yua 5-1
o) Aidaall LSy DG G e bl cle yua (o ddle dal 2-5-1

Shle & Gany) diama) 3l SN S el A I gl aal Qs ey Jsh e
Balall g gall 381 gl e Ladlad (Qlaill A juse 3l 50 e Cand) ) il ads Laa ¢ JUilaY1 Glind cala
pspsall Cliv b5 (NazHPOy) s sall (AU Clins 8 CulS (ol 13g) da jiaall o) sall (0 (15
Gy s 23 5 (CaCly) psedSll 2 518 5 (Co2H30CloN10) (S 5181 23a 5 (NasPOy)
(CoH16Ca010) psmdsll cli S le liSY (CeHgO7) wsedlll saeas (NAOCI) s saall
o8 510 Ty ol gl 038 (s i) il Hladl 2alS o g0 eall <y 5 51 s0m 23l 5w ¢(Bolhari et al., 2024)

.(Andrade et al., 2015; Kogan et al., 2006) 488} Ly ganll 3alial) Alladl

Agaall BulsY) (S S a9 agagall CyjglSou aMA Fia 6-1
o)
¢ gl Jaail) 2-6-1
e oY) Agiaea)l aulSY I (S e g el 4 gl (ailiadll sl il 5o s Cy yaf
A 1Al Apanal) a3 ¢a2009 ple Jafarani et al. b a8 4 s A )0 A o g0 geall Sy ) IS s oDla
3] gl LAY aladiuly o g0 gucall €y ) 6 g8 943 a3 ae ) Aiasall 2l SY) I S e gz 3l

Jafarani ) T G sea S liil) ¢ jelal Aelis 72 5aclu 48 el 24 5240 (1929 cells) ol il 4l
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L e Sl )3 6l 5al 22015 e Zapf et al. z il cac) ol A jall o2a il e el et al, 2009
2 Jysh gl @3l o pala IS5 38 5 s call anall 8 5l 138 glol 4l dass e
Jilas g yo Jlia) die dabise i35 22021 ale o sl s g2 SN A )2 i jelal (I3 a5 (zapfetal., 2015)
el 13 Guki vie | (an) 50 ) sl Criany) e a3 geall Cu 51K gun 9622 28 e (5 sing
) o Lae Gadaill (e La sy 455 15 2 dnal 5 Alel) dlaiad caliaa o) el 00 dpaall Akl b
(2021 o sy s ) A pail) Cag lall o328 (8T s o Sl i e
ASlSaal) g A Jall) Qailiadl 3-6-1

S n () psmageall Cu sl g 2V ddlia) il il agd 8 Ussale 1) skt Cila) el
%3 adka Adla) of Las 41 22006 ale Kogan et al. bl sl dul ja 8 panll Al aulY) 3306
Cleaill (g ) il Cua dalall dlaal) pailadl) 85 5 liatd ) <l o g0 guall <y )5S 5un
Ll all o3 3815 el pa g (5 ) Jalail) A8 8 sale (pund pe cdadd 4382 20 ) Lo sale JS
i iJdaaia (Bl 55 (Kogan et al., 2006) MPa 17.1 Il MPa 28.4 (e bl 5 8 6 (jalis
S S e g 3al psd seall Cu ) oS g 041 Dl dila) o 42015 Bl Andrade et al. dul o
2021 ple (A5 (Andrade et al., 2015) 4 s3n s Cua S all L) e iy ol Liaaal) 2uul<Y)
GianY) ae asdpall Cu sl o 9622 3a o e anl JNA e a3 ol (g2 Sl a8
ot Ialrail de glie o Lliall ae difa 54,55 oy A 5¥) caliaill T ) Jas G (a1 3Dl ) 5l
paibadll e Lliall 55 las el 24 22 (DH = 11.88) @i e s 5,4 o855 MPa 26.06
Ol #2025 ole Karkoutly et al. J8 Ge &l 4l jall Cavn gy 2021 ey ol 83kl 4y 51800
3 )liae Aaila 508 & g0 saall ) 51S 50 %4225 2D ae ran¥) Agiaeall 20ulSY) I (S e gx
2ulSYI S S e i ie o Y osie Sy Bad s ABsal ela ¥ B )s0al) (3 e cllEl 3D

(Karkoutly et al., 2025) _hiall slall an (an¥) dyiaeall



46 GBS S - as geall oy ) 6IS s 2Dl o Je aladiul s
48801 il guzanll 3allaall Lailadll 4-6-1
idnal) 2SI DG S e oy el ABEAN il guanll Baliae Al (e dpaladl il all CadiS
al= Andrade et al. o) sal A o i yall Laliall sl =il el a s saall ) IS s Al aa
Unia 1 805 o 520 pacall 551 50m 991 28 o Y Aiaaall 2 SY) I S 5o g 3l (222015
aial) ) Sl Caladid Aaa yaall 2880 CLEISH (o a5 Cida am - DB € e ST Tl
@l sSall 5 (Lactobacillus casei) dusall 4uldl Gluasll s (Streptococcus Mutans) &_slall
Andrade et al., ) (Candida albicans) caull Clandll s (Enterococcus faecalis) 4!l 4 szall
ey ae p 533 saall o) oIS g8 9622 a3 g 3l () 22021 ale sl s (s3SI Al o & eal 2015
&) sSall 5 (Enterococcus faecalis) 4l 4 saall <y sSall dsa 58 ja A glia pan¥) (2330 ) 54l
(Pseudomonas pyocyanea) Y zall 48 35 (Staphylococcus aureus) dusiall 4 sl
Baliaal) (ailadll 3 jad = p s prall S ) 5IS gua WA agall Hgall ) C_'Lul\ 038 (2021 «o L5 gy
cabias il A0 of ) cllall jadis s seadl @815 e Baliad) ae il o) gall 488011 L guzanll
dafial) HAUl ST aad (% 1) Auabaiall ol 38 Sl G say Cua didal) Sl ¢ 535 23ed) 58 55 cnn

Aadall i guanl \wcujiqgmz}sﬁi‘\)ﬁ: el (%2.2) eV <l S 5l Ly
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ool el (38 5 48 5l Ll iy 8 A5 bl )l dral e Gadle 141 Jgaad)
Janaldtl) Loyl g g aladl g ¢y sl gall
Glula sae e FC Jb Al N/A Sweet et al., 1930
CH el i N/A Teuscher & Zander, 1938
Ofinda e FC Julll s A Doyle et al., 1962
3383 5 324 FC gl EEH YN Spedding et al., 1965
382 5 50 FC gk A Reading, 1968
CH<el 5 N/A Magnusson, 1970
1:5 N FC S 5 s EEHPYEN Straffon & Han, 1970
Qll) e 5 8l J gin oY 5 @l 3 Al gl N/A Magnusson, 1971
1:5 ) FC S 5 s 4 g Loos & Han, 1971
1:5 A FC S adas 4 Morawa et al., 1975
FC silkeall g 55l (g s FIRN Myers et al., 1978
NaOCI %35 Jslaal sl 5 il A Rosenfeld et al., 1978
FC JiaS amall )l 5lall 4l s Kopel et al., 1980
FC JaS AL Sl il 4l g Ruemping et al., 1983
Oy S Al milaally Q) 4) gan Fuks et al., 1984
FC JiaS Slhesl sl LEP Sheller et al., 1987
denall g Coinall alaally Il i e TEN Fadavi et al., 1988
Glaall & 5 i mladl Qll) i EEH PYEN Nakashima, 1989
alaall 32l all i o yally QI iy 4) gas Nakashima, 1990
FC Jias yaall il A Feietal., 1991
alaall 5l gall i 55l All) i 4 Rutherford et al., 1993
aal) ) glall et Ay Tsai et al., 1993
FC Jaas awall i slall 4 s 1994 < o225 5 talas
MTA Jb lll ddass gl s Ford et al., 1996
FC JaxS duaall )l slal) ZE PTEN 1997 ¢35 5 ol
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Janaldtl) La ) g g aladl g ¢y sl gall
FC Jdaas ol Ay Liuetal., 1999
FC JiaS 5 el sl g aaal) il A 1999 ¢ a3 A 5 <o slil
NaOCI %3 J slaey <o il 28 ) EENPYEN Hafez et al., 2000
FC JaS MTA 4 Eidelman et al., 2001
MTA JasSPC EE PTEN Holland et al., 2002
NaOCI %3 J slaay <o il 218 ) 4l g Hafez et al., 2002
FC Jias o4 Ay 2012 ediiadl 5 Guuall
FC S yoaall il daal e Papagiannoulis, 2002
FC JS GMTA s WMTA A Agamy et al., 2004
FC JaS WMTA 4 Jabbarifar et al., 2004
MTA <l i A Naik & Hegde, 2005
FC Jas MTA 4 Holan et al., 2005
FC JaS WMTA 4 Farsi et al., 2005
MTA Jule st ol Qlll ) Saltzman et al., 2005
FC JasS MTA 4 2006 «aslaly by
FC JnasS MTA daal ye Peng et al., 2006
aall il Jas NaOCI %5 Jslse 4 Vargas et al., 2006
FC Jias yaall cilals daa Peng et al., 2007
FC JaS WMTA 4 Aeinehchi et al., 2007
FC JS GMTA 4 Maroto et al., 2007
FC JaS WMTA Ay Noorollahian, 2008
CHs FC JnS GMTA EEPe Moretti et al., 2008
FC JaS MTA ZEENEY Ng & Messer, 2008
MTA e vaall ciléls s FC G358 4 Sonmez et al., 2008
FC JaS WMTA 4 Subramaniam et al., 2009
FC JasS WMTA 4 Mortazavi et al., 2009
PC Ju <l o A Conti et al., 2009
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Saialiil La ) g s aladl g ¢y sl gall
GMTA Q1 dasS PC A Sakai et al., 2009
FC JS MTA A Ansari & Ranjpour, 2010
FC JaS WMTA A Hugar & Deshpande, 2010
MTA J colad cne s Qlll i 4 Haghgoo & Abbasi, 2010
FC Jas GMTA A Zealand et al., 2010
vaall clalud JaS MTA A Doyle et al., 2010
FC J»S GMTA 4 Srinivasan & Jayanthi, 2011
CH JnsS MTA EEPa Liuetal., 2011
o seallSIL ial) Laglal) chien) s MTA Jb lll i 4 Malekafzali et al., 2011
Jsim V15 el sy S MTA L Erdem et al., 2011
FC.s waall cilalid 1€ NaOCI %5 Jslas A Vostatek et al., 2011
1:5 FC J»S GMTA EEPa Sushynski et al., 2012
FC Jdas MTA 4 Airen et al., 2012
NaOCI %3 Jslaa Sl Ay 2012 «Jad)
MTA Ju i A Elkhadem & Nagi, 2013
1:5 FC J»S GMTA 4 Mettlach et al., 2013
MTA JasPC 4 Oliveira et al., 2013
CH J2S WMTA 4 Celik et al., 2013

FCs xaall cilald LaS WMTA 5 NaOCI %5 Jslsa

Fernandez et al., 2013

1:5 FC J»S NaOCl %3 J s

Ruby et al., 2013

FC J:aS NaOCl %5 Jsisa

Mutairi & Bawazir, 2013

FC J»S NaOCI %5 Jslae

Shabzendedar et al., 2013

FC JaS WMTA 4 Jayam et al., 2014
MTA J J& NaOCl %5 J ssas jaeail 4 Akcay & Sari, 2014
CH e moall cilil s MTA 5 FC G5 4 Yildiz & Tosun, 2014

WMTA Jas PC i, 2015 (a5 slalus

FC JaS WMTA 4 Olatosi et al., 2015
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Saialiil La ) g s aladl g () il gal)
MTA OVl ol sl 4530 Gl iy A Kang et al., 2015
MTA daS ol 5 oo sl A Niranjani et al., 2015
MTA diasS opiia sall A Kusum et al., 2015
FCs vaall il JaS NaOCl %5 Jsta 4 Farsi et al., 2015
MTA JasSPC A Yildirim et al., 2016
22l U skl 5 sl clale e MTA (3565 4 Goyal et al., 2016
MTA bS5l 4 Uloopi et al., 2016
MTA diasS (i sl SERA Rajasekharan et al., 2016
FC s xaall clilid Joa€ NaOCl %5 Jslas A Li et al., 2016
MTA JasSPC 4 Santa et al., 2017
Dleall cly Galitiie e MTA G A Kalra et al., 2017
FC J:2S NaOCI %5 Jstas 4 Chauhan et al., 2017
1:5 FC_s wasll il 3 NaOCI %5 J sas 4 Reddy et al., 2017
aall clile e MTA (s 4 Jungueira et al., 2018
Laad | les MTA daal ye Musale et al., 2018
FCs oaiasdl Je MTA G A 2018 sl o2 s o
MTA Jd:S 3Mixtatin 4 Jamali et al., 2018
Luad T jles MTA daal e Smail-Faugeron et al., 2018
MTA JnasSPC 4 Maroto et al., 2019
aaall clilud LaS NaOCI %5 Jslase 4 Atasever et al., 2019
MTA (e oiasall G35 P El Habashy, 2020
MTA diaS ol 5 oo gl A Ramanandvignesh et al., 2020
FC5s MTA JdiasS (s sl 4 Ahuja et al., 2020
WMTA 5 waall clabd JaS NaOCl %5 Jslas Ay Lin & Lin, 2020
MTAS Do Gx aeadl 4 Satyarth et al., 2021
FC JsSPC 4 Petel et al., 2021
(RaleY) i) WMTA Jl diasS PC ok 2021 <ol = N
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Janaldtl) La ) g g aladl g ¢y sl gall
1:5 FC S NaOCIl %5 J stas A Bahrololoomi et al., 2021
I sV 5 i3 2T dpans dxal e Aburel et al., 2021
Glagdially Jall il s FC e MTA G ZEPA 2022 «s sl 5 3 sall
3,88 5 oS U 5l e MTA G588 Ay 2022 ¢ oxdifs s
MTA diaS Sl elal o sl A 2022 gl y jlail
MTA Jd:S 3Mixtatin 4 Chak et al., 2022
Lad | lee MTA daal ye Guo et al., 2023
MTA J:aS 3Mixtatin A Mushtaq et al., 2023
sl bl Ja€ NaOCl %5 Jstas A Akman & Surme, 2023
FC oo dsS Jluall o Ay 2023 «aslils jelal
FC JaS PCsWMTA 4 Gisour et al., 2024
MTA J:aS 3Mixtatin 4 Venugopal Reddy et al., 2024
MTA J:aS 3Mixtatin ZEENEY Priya & Ramar, 2025
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Materials and Methods
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Ladl dge 122

Rootdent, TehnoDent Co., Belgorod, ) syl dxaeal awlSY) 5 Sy
.(1_2 Jsdd) (Russia

LET’S CLEAN Concentrated Chlorine, DTIC®, ) a5 swall <y ) 5K sua o3la
.(2-2 Js&d)) (Damascus, Syria

.(Pure Water, Pure Water Co., London, United Kingdom) _kiall ¢l
.(IN30, Memmert GmbH, Bavaria, Germany) 4izals

.(3-2 J&&)) (VEGAS3, Tescan, Liberec, Czech Republic) zule (S5 S e
Js&ll (EDAX Element, EDAX, Inc., California, United States) EDX >
(32

.(EDX APEX™ EDS, EDAX, Inc., California, United States) EDX z=L_»

WTW - IDS pH Micro Electrode SenTix® Micro ) (s sl a )l (ulia
900, Xylem Analytics Germany Sales GmbH & Co. KG., Munich,

.(Germany

G*Power 3.1.9, Heinrich Hein) 3.1.9.4 _la=¥ G*Power gbtix

.(Universitat Diusseldorf, Disseldorf, Germany

LTD., i-sensor, Guilin Woodpecker Medical Instrument Co.,) (<8, (b
.(Guilin, China

Lidocaine HCL Injection, Huons Co., Ltd, %2) =5l sl Jslas

.(Seongnam, Korea

1-1-2

2-1-2

3-1-2

4-1-2

5-1-2

6-1-2

7-1-2

8-1-2

9-1-2

10-1-2

11-1-2
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.(Dental carpule syringe, Dental Laboratorio, china) 4~

Disposable Dental Needle, Shanghai ) 27-gauge X 21 mm b ) (=550
.(Dochem Industries Co., Ltd., Shanghai, China

.(Sanctuary®, Perak, Malaysia) hlaall jalall

Dental Saliva Ejectors Disposable Transparent Surgical) <l iale
.(China, Andent Dental Co., Itd., Hebei

Round E 0123, Dentsply Maillefer, Ballaigues,) 352 2L IS (fuai Al
.(Switzerland

(Japan NSK PANA-AIR, NSK Nakanishi Inc., Tochigi-ken,) 4iu ) 58 dad
(4-2 Jsady

(NAC-EC, NSK Nakanishi Inc., Tochigi-ken, Japan) 4c judl ik dad
(5-2 Jsad

Maillefer, Ballaigues, Excavabur E123A, Dentsply) w8 ca i dlia
.(Switzerland

SODIUM CHLORIDE 0.9% MIAMED, Miamed) =~k Jsss
.(6-2 Js&dYy (Pharmaceutical Industry, Damascus, Syria

RX Glass lonomer Cement, Stardent Equipment Co., Ltd., ) e sl (2
.(Guangdong, China

.(Kids Crown, Shinhung, Seoul, Korea) Jsixs uliliv z U

Neutral Buffered Formalin, Thomas Scientific %10) ¢l %10 J slss

.(LLC, New Jersey, United States

12-1-2
13-1-2

14-1-2
15-1-2

16-1-2

17-1-2

18-1-2

19-1-2

20-1-2

21-1-2

22-1-2
23-1-2
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Morse Solution, FUJIFILM Wako Pure Chemical Co., Hong ) . Jsls
.(Kong, China

Clear Paraffin Block, EverBio Technology INC., New ) ¢l bl el Q) 68
.(Taipei City, Taiwan

.(Leica RM2145 Microtome, GMI, New Jersey, United States) ! _riws
H&E Staining Kit, Abcam, England, United ) ¢2)s¥) s CnlausS silasell §lua
.(Kingdom

.(Leica Microscope DM2500, Leica, Hesse, Germany) - s<a sge

IBM SPSS Statistics® version 24, IBM ) 24 Jlaxy) IBM SPSS gzl n

(Corp., New York, USA

24-1-2

25-1-2

26-1-2
27-1-2

28-1-2
29-1-2
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s sall o) oS sum 23la 2-2 JSA) oan) dianad) 2ulSY) SN S e 122 JSA

G T

EDX e s gl (55 58S jeall 322 Jedd)
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i
&
k1
f’],./
] 100(
w,‘..q 3 )i ol

SODIUM CHLORI '€ 0.5+, ypiaM© (
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CuoslSona aMa mdel Apibiaslly dsaglsh)gall (ailaddl Al 2-2
o) Liaaal) aalsY) G S ja g g gl
Al asaai  1-2-2
22023 ple A By 5 pudl & 31 AU i e 3y yal &y e Al
Lal) ey 2-2-2

22 ae ) dianall alSY) DG O e g 3 o (WMTA + NaOCH gel) (1) 4e sandl)
s sall Cu IS sua 94225

oanY) el 2lSY) DG (S e (30L) (2) de sandll

G samsal) 5l el () 3 smnnall (g 1:3 Ay 83l JS = 3e g cb2le JSD 2] 5 Ao < jpuman
& o(pe 3.8 g Y e 3 r 1A Ll o slis i 8 b Taa Ada gl o gall oy Jild) )
laill s dele 24 32a] 2937 5]y da 2 2ie duala 8 ciday shiall elall 3 i) & el

.(Yamashita et al., 2021) (7-2 M‘) Jl

%2.25 () 0223 (5 a5 dniaal) 4S8l T 5 %94 & 500 guall Cuy 5l g 2D S 3 &L

“(Karkoutly et al., 2025) 45y ) alaall (34
Cl1xV1=C2xV2
LY paall :C2 S 310 -C1

Sl anall V2 Sl 350 v
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g aall i) 722 S0

A glsdsall pailaddl Al 2 3-2-2
Crady o(8-2 JSAN) small Jah mald) s €Y jead) el o il e
(9-2 Jsadl) Lo 28 5 Aol 24 aay il 8 5LS 30 2633 X50005 X500 S vie ol s 5158 ) 50

.(Yamashita et al., 2021)

nnnnn

c.\.nw‘ L;U_):Iﬁ:)“ JM‘ PPN JAla &L}Lgd\ .8-2 M‘
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saliall el Judasl) il jo 4-2-2
cqalall 5 IV jeaall pe M LEYL EDX aladinls il A gl i g5 pualinll ¢ 55 (s )3
Yamashita) (9-2 JS<lt) 528540l 24 2 EDX zabi g ddau) g1 paliall dillas e Jgaalladg

.(etal., 2021

il a3 9-2 Jei)

S pall A gpugd) a8 1) @l it A 2 5-2-2
AN el Sl yeSl il jee Gyoka e die S Jslaal s g puedl AN (W8 S

(Shashank et al., 2019) e 53 28 5 Aclus 24 ey Clel il Calais s s 5 gl
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dagadl) Ayl 3-2
ol ) ppavci 1-3-2

JUlY) il cala and Cilalie (8 oyl dpentl) 400 Bline dda suiae D 4 e Al 2
22023 ole JA Bdied daala — QL) b IS i jall e ) aud jilaa g
Lal) ey 2-3-2

sl aniia (5 sl il Adaione A3 N5l (a1l s Alla 24 (e Aigal) 1 oS5

(oY) Aiaeall 2l SY) D (S ey Agdarill (320 L) (1) Ao sanal)

O Lianall 2l SY) S S e g Har ksl (WMTA + NaOCI gel) (2) 4e sasal
s sall Cu 5l sum 94225 g

a3 an) Aianal) 2SI U S ey lanill :(NAOCl gel — WMTA) (3) 4e sanal
s gall Cu ) IS s 942 25 23ey Alll s

SO S e e kil ((NaOCI gel — WMTA + NaOCI gel) (4) 4e saadl

a5 51 s 94225 a3l Calll a0 seaall Sy ) IS g8 96225 2Dlgy pranY) diseal) alSY)

253 sl
.(Nair et al., 2008) gl 43305 5 ¢ yedi g ¢& sal 223 de gana JSI (5 ) ) ¢ ya) a3

Sl a0 24 Ge O Sall Aiall aaa Gin (GFPOWET geli s plaiuly Aiml) aas aai o
Sl (oL Jtal) 0,05 202 5 s o(1 - Lt Jin)) %80 885 4(0.76) il pon i85

.(10-2
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critical F = 3.09839

Test family Statistical test

F tests ~ ANOVA: Fixed effects, omnibus, one-way ~

Type of power analysis

A priori: Compute required sample size - given «, power, and effect size w
Input Parameters Output Parameters

Determine =2 Effect size f 0.7e Noncentrality parameter A 13.8624000

o err prob 0.03 Critical F 3.0883912

Power (1-p err prob) 0.80 Numerator df 3

Mumber of groups 4 Denominator df 20

Total sample size 24

Actual power
Al A all el aas Cilisa 102 JSA0)

Opadill bagpd 3-3-2

.(Beltagy et al., 2013) @Lﬂ\ L})ﬂ\ 65) O slatia g slaual ym‘" a%’d‘ Gilads
) siw 10-8 Qﬁeh‘)ucic)\)ﬁ .

i cexiidy AL Alas A5 Jsl (a)25ns @

:(American Academy of Pediatric Dentistry, 2021) (3 () s3ka () Jala¥) aedil
sroasall 503l Jal se olad Al 5l 5 4 jlea Gl el @
el AL e A sl sV ela JY1 /5 lll gl el g Ay y e ciladle @

A pall Y sla Y Bdgsie S/ ALLYT o
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Q‘:‘ﬁb s all g Cu\-u]\ e (pe S dpand el G cdpanil) 4005 i s Al q}i

Jhttps://www.randomizer.org gl JIA (e dadadl)

lu,al Gk 5-3-2
nlae eliginl (e @R ad ) (ulea aladiuly ela 30 Y1 peledll (el gl
27-gauge X 21 ok ) e sy s Aaar g aia gall jadall Jglaa aladinly puadill gl 4l Al
i) e Jaadll 5 calhall mhal) (g ae2 (asddts Jie Gulilin U JLEY (sl st &5 qmm
Al 3 jaall G 35 Al Ca A Al dala g alaall aladl aladiuly J el 3N (i gl g
Ao ol dplay Aty (Al Qlll Jlalio 3 ¢y ) 5 1) ae i 53 Ay &5 S 2l IS (s Al
American Academy of Pediatric) > ds-&-' ).-.’J"'d‘ ¢L°n-.’ 3—):‘“‘ 7’)%31‘ Glee ‘5:‘1-.015 IR ‘d-‘-w 6‘353»’\-.'

.(Dentistry, 2021

Cle ganall pan Gaa 338 5 30a) gale ale Jslae Ak je Aakad aladinly Caall 3
Cu ) 5IS sa 94225 aMga 5 ) s Aikad Gaadaiy (o3l ¢ ) 2y Calll s 5 a5 ¢(Dronamraju et al., 2023)
NaOCI gel — ) 4c saxa5 «(NaOCI gel — WMTA) e sans aua (3382 3 324l 4 03 uall

.(Garcia-Godoy et al., 1982) (WMTA + NaOCI gel

de sena s 528l Ao sanall 8 hdal) clall pe an¥) Agiaeall apalSY) D (S je 2 e g

oanY) dianal) 2ulY) S e el el () (3 samia 1:3 4ais (NAOCI gel - WMTA)
WMTA +) 4e saae Gasa 2 () Bsaise 113 dauly asnseall G5l g 94225 2Dl s
A (sharifi et al.,2015) (NaOCI gel — WMTA + NaOCI gel) 4c saaall 5 (NaOCI gel
Al [l Cpanin s ulilias 2 Blal) a3 5 e g ¢ e gl (eBlally Cle senal) s (B 40005 jaal)

.(Olegario et al., 2022) (s alall ol 2y el A 5l Hed ol g ol 2ay Jakall elexin) &3 a3 (ha
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delu 48 saal 4 all 350 ja da y0 Gaa (e )8 %10 Jslae 3 4e sliall Ciliml) <A

oose Jslae e saall DA (e Apiseall Z3Y) Caud (5 als cdiiv Galilind) Z (pab el
ed QB e ligall Cunad 5 6p 03 guall i %105 haa sl e %622.5 (e il (51 5
pladiuly Clisl) ks (11-2 JSAN) ) phe aladiuly sl s Sae 5 ASLawsy Lenalali (5 5al 5 0l )
-2 JSAl) 400X xS g seaa aladinl Lsaill Cilial) a5 al s e sV el silasel)

(2021 oy e ) (12

OB e il 8112 Je
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)
o
1=
‘A
AL

Al i) 1202 JS
dugpal) & piall  6-3-2

SN gl o 1-6-3-2
Appb s A A =042 e
CMSJM\QM\@Mdh:l:\AJﬂ‘ °
CLJBJ}AA\QM\@L“thSA:z&;JJ\ °
CLJEJM\QM\&%\MJ&;:?,&AJJM °
L2021 w5 e ) (ol il gl = 4 An 0l o

‘ﬁjj\ Z,VUM-J” A \ ‘—i\}:‘ 2-6-3_2
SHanaY=0403 .
SRRl o] jaadl aall by S (e Jal dae aa gy el =] Aa )l e
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dos el g Ay oyl dasd pall 422
dul i) aranal 1-4-2

:X:JS—JUL;Y\ u\..u.»\k_dne..mﬁﬁ_a\dl.gc L?A Aanil) 4 ‘B@&M@ﬁyh\)aqﬁi
22024-2023 ale JDA died drala — L) b
Dall hay  2-4-2

Caai g S Aabull e geaall e Ao ) ge 3850 Al a ) ) i Al 80 (g il chills
ele s el Ay el 435 il de sana JS Gara Aalid)

OsSall Aall ana (3a Cun 3.1.9.4 Jlaay) GFPower gl aladinls Al aas 3383 43
0.05 A2 s sias (1 - B Uad Jlaial) %80 3585 ¢(0.38) T ili ans A0 Ali ) 80 (e

(13-2 Jsidl) (o Uas Jlaial)

critical F =2.72494

Test family Statistical test

F tests e AMNOVA: Fixed effects, omnibus, one-way e

Type of power analysis

A priori: Compute required sample size - given o, power, and effect size e
Input Parameters Output Parameters

Determine == Effect size f 0.38 Moncentrality parameter h 11.5520000

o err prob 0.03 Critical F 2.7249439

Power (1-B err prob) 0.80 Numerator df 3

Number of groups 4 Denominator df 76

Total sample size &0

Actual power 0.8027648

Ao ladll g 4y y peall Al Hall Aiell o Clisa (1322 JSdd)
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Opaaill gl 3-4-2

:(American Academy of Pediatric Dentistry, 2021) () (s slaiall g elaal) Jlala¥) Al Crianas

51 10-5 G pd Jlesl 75l 55 @

:(American Academy of Pediatric Dentistry, 2021) (3 (33 () Ja¥) e il

erasall il Jal ge ol dpuban 5f/ 54 Jlen al 6l @
e il AL e 458 5all Al ela,Y) i/ 5 lll < gail dpeladi g A o Sldle o
A el A6 el Y B Aysie s/ sAaYT e
(sl Gl QeI oy atl) dmy a3 Led (g ol Sl VAL o
dpanil) g Apdarl) 4-4-2
A e Andatil) iy sl e el 5 il e (e IS dpend ol Cua edpantil) 4505 Al

/https://www.randomizer.org gL »

Al o) 3ilk 5-4-2
((14-2 JSadl) Lnpetl) Al Hall Cpana (5 yal LaS Ao Ll 5 45yl A Jal) (8 QU 55y 5 o]

et s (5 mal) apill e 5 el 65 el 3 s JUlY) e xiul
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(B) .Janl) U8 daelad 5 ) g (A) D sins 8 0 pae Jilal (paay Alins 35 () 8l 3 < glad 1422 J)
%2.25 g lll Cudfi aey Ay 3 e (D) L0 B8 ama ) yus B s (C) L) 220 4 0 s B 50
dardl 22 4ol 5 ) g (F) Ll 3 s pua g 2y 4y 0 pui B ) o (E) o sed seaal) Cun ) 1S 508



” SIS S - o geall )y 5l sum 23la e phadil o

ds g paal) @l piial) 642

zIoalls Glhud A ja s g Al e AV il AV e s asa g ped) apEll Jad
e o asas oW oeladll auill Gaial ¢(Smail-Faugeron et al., 2018) gllaall () Ja st s sl
ol 3L IS5 5 Tl g i s a8l ) aloaial s A1 3 Galoaial 5 e Lacl) 8 il
(2 @alall) 5 lain¥) s (Subramanyam & Somasundaram, 2020)
P, EQ LA I 5-2

dall & ganl) ClENIAT Aaal (8 (e daeladdl g 3o padl g Aaall Al jall e 380 gall ca
(ISRCTN15908457) ISRCTN by 326 3 Lelinusi a3 5 (2023/226) (3 dnalns iy soal
Al Amaal) (Blel s (3 @alall) (Bousquet et al., 2011) CONSORT s pe (381 5 Lay <y jal
(4 Gy Joadilly k) o) jaY) = 55 «World Medical Association, 2013) #2013 ale (Siuled 4pallal)
Gadall) (a all 58l a gl a5 e J eandl B8 e 4 53S0 5 e 488 9o o J eanll 4 o
Allia (5 al 5 ALlS D dadlee Jiba JS 30 g ol 8 488 sl cans (8 ) el clua Y1 S5 (5
L e laal) iy cduabaiiy) 5 Lo laia ) dRudall 5 Guiall 5 3al) Gubad o (o pall LAl 3 e

o pall iy

(Suasy) Jalasl) 6-2
Lapay Lia o)) Clelan) @ K5 (| BM SPSS el i aladinly Slasy) Jdaill 5 o]
4_laal (Chi-square) 'S g e bl aaddind 5 gy e Gl jad) 5§ il e 5 4 sie s g Q) S
Y2 53T 8 Maa¥) LAY sk xie (POst-hoC) dsaed) b il JLial (s a5 iy 5l <l aiall

.(Shanetal., 2017) (P < 0.05) 4ilas)
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A il al A Al 3 Crianad

b 3Ll de saadl e Lilas] WMTA + NaOCI gel g sy ol ((Hp) pal) dpa b

Aol s gl sall ailas)

&b 3alill de sendll e Lilas) WMTA + NaOCl gel e Gt :(H1) bl 4y il
Atliasll g gl h 5 pall pailiadl

L 328L8 A seadl) e Lilias) WMTA + NaOCI gel i sans (3585 ol :(Hp) p2ed) dpia b
gl ela ¥ Gl iy

Lo 328130 e geaall e Lilas) WMTA + NaOCl gel 4e sane < 565 :(H)) Abad) du jall
Al ela ¥ Gl iy

L 8Ll Ao ganall e Lilias) WMTA + NaOCI gel e sane (355 ol 1(Hy) pdedl dpia

Adgall ela ¥l aleladi

Ly 3280l Ao gandll e Lilas) WMTA + NaOCl gel i sana < 585 1(H)) Abad) A il
Al s Y A i Alelady

L 3288l Ao ganall e Lilias) NaOCI gel — WMTA 4 sans (355 al 1(H) ped) 4 b
gl ela V) Gl b

L 3a Ll de genall e Lilias) NaOC1 gel — WMTA 4e sana < 585 2 (H7) Al Ly il

gl ela W) Gl iy b
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L sa il de sanall e TLilaa] NaOCI gel — WMTA e sane (3 55 ol 1(Hp) p2ad) dsnia

Asgall ela SVl i b Lelad

Ly 38l Ao saaall e Lilias) NaOC1 gel — WMTA e sane < o (H) Al 3 il

Ayl a0 i 8 Lelads

ie senall e Lilas) NaOCl gel —» WMTA + NaOCl gel 4e sanae (355 ol :(Hy) panll dpia

333‘543\ c\A_)i)!\ ;ﬂ J".u ‘_,’A l\;:u.m 3Ll

Sle Lilas) NaOCl gel > WMTA + NaOCl gel de sene Cisii 1(H)) Al Ly il

Adsall el HY) i 8 Lai 308 LA Ao genal)

ie senall e Lilas) NaOCl gel —» WMTA + NaOCl gel 4e sanae (355 ol :(Hy) aanll dpia

Adsall el )Yl i 8 Lol g )y e s LA

sle Wlas) NaOCI gel —» WMTA + NaOCl gel 4e sane s 1(H)) bl Lo il

(A58 gal) cBJY\JJL@LCM}Lﬁ‘)MB&Lﬁ\ ic gandll
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WMTA + NaOCI gelduibasl s ol 8 ) gall paibadd) dud o gilid 1-3

A gl ghysall paladl) Al pr il 1-1-3

O Y dal el OB Sl G 4 ) slll Jalai¥) 8 a5 (i e (5 el (andl) CaiS

asellll il @lsl O3S ly calal del @ Jela)
e Gl il & yeds G calatia JO Jelal) (e 4ol 24 223 (3Ca0.Al03.3CaS04.31H:0)
Allie Jeld Cagpla Sy Jaalll 138 labisall (e JI& Guilaie (alal pedans <3 Gl yia eilia JS
WMTA + die el (Jiaadl b (H20) sl ge (Ca0.Si05) aspnd & Syl Ciians) oy
@ 5m Andandl Al & aUatil axe g 35 5ll) alaal) 8 cplity e dalide T 5k 9K3 NaOCI gel
Ul (Clp) LS5 (02) oS Y ole Hoad e Aadlil) Al ol ) ) GDEayl 1
Gl ha g ey 28 amy B e SV skl Adee 8 U jhia) Choal e Jelal
pomallCll Gl glisile @ish Gl Gus e geaall n sl ailadll
) ol (Al bl s el ST ALl AuS Al e (3Ca0.Al0:.3CaS0.4.31H:0)

(1-3 JSal) Al Al Sl edle L) JLas)
sabiall bl Jualasl) A pa milid 2-1-3

ST A e 6 5ai WMTA + NaOCI gel e sene of el 24 22y EDX Jilad el

/1.84 5757.38) 5:aLal de sanallsdi Jlie ¢(73.29) (Si) 0 sSibeall 5 (759.11) (Ca) psedl Sl
Ao A gyl A ganall 3 T e LilaasS Ul ey (5 il (S il 8 gl 1 (153l e
G i) NS il Jelis JLaS) EDX Jias S L gy 28 3 ool ol wDlell il
o5 WMTA + NaOCI gel de sene 8 782.82 I 759.11 ¢ (Ca) psand S Ao il

(1-3 Jeddh) 5 (1-3 Joaadl) salill de sandll 3 777.43 N 757.38
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cotin el o8 @l ) (A (an) Al 2l SY) (SN S e ) st seall Cu 518 s 962,25 2
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dppedl) Al £ i il 2-3

Sy gl 1-2-3

02023 ol I3 JULY) liul s and o2al e e ik 19 (e Canll mpnl) Al cills

Jale agile Gulali as Slib 19 agie yials Mk 32 Gand &8 Cua dpild) Cilalleall jlad) Cang

(2-3 Jsall) T 24 (e dand) il g cppanal

[ Jagyl
(n=32) el julas s \
(n=13)saesisal
(n=13) daoy! jrew sy &
> (n=0)%8 iy o
(n=0)salbd &
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=) | |
y
(n=0)tained = (n = 0)dadsall cosi (n=0) dxitall 258 (n = 0) dedsall cuss
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, [ o] l
{ ) L 4
(1= 6) dlxall 0L (= 6) dbxall L) (n=6) oxall Sl ‘ (1= 6) dbxall i
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L) Gaca ) S giall dpil) il i 8.58 £ 0.67 0 Ll JibYI jee Jau gia iy
e gana ao)l o e 555 i 24 Laaill ) 8 L) 2ae dls (& 931,00 5 %68.00

(2-3 Jstall) il il 3 9433.005 s skell il 3 967,00 oo

Asadll Ll ¢ 5 55.2-3 Jgad)

2\7\5\)'9”.\3\ Cila glaall
- . S\
(68.00) 13 (%) n

(32.00) 6 (%) n s>

(&) sie) yanll

8.58 £0.67 L;J\:uu\j\ <l ) £+ ‘_,’_\Luaj\ Lo giadl

(67.00) 16 (%) N (s kel il

(33.00) 8 (%) N i) &l
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WMTA + NaOCl gel 4 saxa  1-3-3

<l I8 528 LN de ganall ro & jlia 53 ) eansilly Slimil Lani A 5 jaall e ganall oyl

«(5-3 Jsadl) 5 (4-3 Jsadl) 5 (3-3 Jsall) (p < 0.05) Lilan] (58 52 (3l Adliaal) daylial
JSAl) 5 (6-3 Jsaall) alil 7 any zlall 5 ) secme LD 3 Unpasy U cdaliall (30 %75.00 < edal Cam
JSa) 5 (6-3 Jsaadl) (p < 0.001) Lo 52 90 ns dympads 1< Em s Ly wdaliall aend anal 5 ¢(3-3
Le52 90530 2m glall ) ol LAY (3 U 5SS 53001 Ao pamal) e gan el ¢(5-3

(8-3 Jsddl) 5 (7-3 Jsddl) s (7-3 Jesad))

s il 3 (S5 bl 7 amy alll il Gl A s aall de ganall pdalie alina el

b Laiw ((4-3 JSall) 5 (6-3 Jsall) Los 30 2 33l o) peal) iy KU (e QBB 230y adaliall
dandl) aatly o 3005 all 7 aay Uaue sie Ll 133 adaliall (4 950,00 < jedal 338LE de sanal
Sl JOIA e geaall G Lilan] (58 9a (36 (sl 25n5 05 ¢(6-3 dsall) Las 90 223 9475.00
Jsaall) 5 (4-3 Js2all) 5 (3-3 Jsaall) (ol el o 35 adias ety L (p > 0.05) Adlisall Aajliall

(5-3
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Aaglidd) @ i A Al ael) (ol jafie (ady Lagd A ye gl (e sanall WIS & el
p>) Lilan] nsn G Gl a5 055 «(5-3 Jsadl) s (4-3 Jeall) 5 (3-3 Jgrall) dakial)
32aLal) de genall Cilie alalia pian g Ay Hadll Ao sanall adalia (10 %687.50 &85 ol Cus ¢(0.05

(7-3 Jsaadl) 5 (6-3 Jsad) Ansiadl e La sy 90 2y o cails sy

o OS5 G s ye g ealall uan) UK (s Lad Baia ye Tl (e sannad) WIS <y

ekt Al G (5-3 Jgaall) 5 (4-3 Jsadl) 5 (3-3 Jsadl) (p < 0.05) Lilas) (58 oa 36 25n
el (1 %650.00 < selal (815 ol 7 any e usa IS Gladle A5 y0dll de panall dalia (10 6]
dc genall abilia (e %87.50 <l 5 ((3-3 Jgdadl) alall suall Tasy SIS 520 L8 de sanall
i ganall alalia (e 9087.50 s Laiy (5-3 JSA) o 52 90 3 545 gle uen S A Hadll

(8-3 JSadl) 5 (5-3 Jstall) aladl uall SLalS DS saa Ll

Losaal) de ganally Lo jlie die lll LS5 jrdiad A ye Lol 30 LAY de ganall € el

%75.00 Jeki al .(5-3 Jdsaadl) 5 (4-3 Jssadl) 5 (3-3 Jsaadl) (p < 0.001) Lilias 55 s (5l
oS sl linl) muaa 38155 Al ((6-3 JSAN) bl 7 xS (1 3a L Ao sanall adalia
8_piia LS adalid) (0 %87.50 il i A5yl de sanall 8 ¢(7-3 Jy2adl) Lasi 705 30 2

(6-3 J 92 Lasy 90 2 T2 s T e Ll amanal (815 ¢all 7 2 32201
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2417 2 WMTA + NaOCI gel s saalill e sanall (s dpnandl) yulaad) 45 jlaa gilis,3-3 Jgaad)

Post hoc p-value

SHsSS - o saall oIS sum WO g e ladiul oyl

WMTA + NaOCl gel

(0.00%) 0
(75.00%) 6
(25.00%) 2
(0.00%) 0
(0.00%) 0

(50.00%) 4
(0.00%) 0
(50.00%) 4
(0.00%) 0
(0.00%) 0

(75.00%) 6
(25.00%) 2
(0.00%) 0
(0.00%) 0

(25.00%) 2
(50.00%) 4
(25.00%) 2
(0.00%) 0

(87.50%) 7
(12.50%) 1
(0.00%) 0
(0.00%) 0

(75.00%) 6
(25.00%) 2
(0.00%) 0
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

(37.50%) 3
(50.00%) 4
(12.50%) 1
(0.00%) 0

(0.00%) 0
(0.00%) 0
(87.50%) 7
(12.50%) 1
(0.00%) 0

(75.00%) 6
(25.00%) 2
(0.00%) 0
(0.00%) 0
(0.00%) 0

p <0.05 e Lilas) Jla (3 4*
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L5 30 2 WMTA + NaOCI gel s2aLill de ganall G dpnsill yulaal) 45 jlie i35, 4-3 J )

Post hoc p-value

GHSS S - a g eall Cu ) lS b 2 7 Je aladil s

WMTA + NaOCI gel

(0.00%) 0
(62.50%) 5
(37.50%) 3
(0.00%) 0
(0.00%) 0

(0.00%) 0
(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0

(62.50%) 5
(37.50%) 3
(0.00%) 0
(0.00%) 0

(50.00%) 4
(50.00%) 4
(0.00%) 0
(0.00%) 0

(75.00%) 6
(25.00%) 2
(0.00%) 0
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

(0.00%) 0
(75.00%) 6
(25.00%) 2
(0.00%) 0

(0.00%) 0
(0.00%) 0
(100.00%) 8
(0.00%) 0

<0.001*
0.008*
0.324

(0.00%) 0
(75.00%) 6
(25.00%) 2
(0.00%) 0
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0
(0.00%) 0

P <0.05 die Lilas) Jla 38
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L5290 2 WMTA + NaOCI gel 528l e sanall ¢y dpmpnsill juadl) 40 )l il 5-3 Jgaad)

Post hoc p-value

<0.001*

<0.001*

<0.001*

SHsSS - o saall oIS sum WO g e ladiul oyl

WMTA + NaOCI gel

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0
(0.00%) 0

(0.00%) 0
(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0

(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0

(25.00%) 2
(75.00%) 6
(0.00%) 0
(0.00%) 0

(87.50%) 7
(12.50%) 1
(0.00%) 0
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

0.606
0.011*
0.002*

(0.00%) 0
(12.50%) 1
(87.50%) 7
(0.00%) 0

(0.00%) 0
(0.00%) 0
(12.50%) 1
(87.50%) 7

<0.001*
<0.001*

(12.50%) 1
(87.50%) 7
(0.00%) 0
(0.00%) 0
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0
(0.00%) 0

p <0.05 dic Lilas) Jla 3 8
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WMTA + NaOCI gel (3 & s sall e 31 il 8l G Ramanill ulaall 45 )l 5 ,6-3 J g2

Post hoc p-value

< 0.05*b,c
< 0.05*b,c
0.743

<0.001*

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0
(0.00%) 0

5SS - a s geall ) 5K gd 3 o Se aladlil e

(0.00%) 0
(62.50%) 5
(37.50%) 3
(0.00%) 0
(0.00%) 0

(0.00%) 0
(75.00%) 6
(25.00%) 2
(0.00%) 0
(0.00%) 0

< 0.05*0:¢
< 0.05*0:¢

(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0

(62.50%) 5
(37.50%) 3
(0.00%) 0
(0.00%) 0

(75.00%) 6
(25.00%) 2
(0.00%) 0
(0.00%) 0

(87.50%) 7
(12.50%) 1
(0.00%) 0
(0.00%) 0

(75.00%) 6
(25.00%) 2
(0.00%) 0
(0.00%) 0

(87.50%) 7
(12.50%) 1
(0.00%) 0
(0.00%) 0

< 0.05*2 b
<0.05**¢
< 0.05*P.¢

<0.001*

(0.00%) 0
(12.50%) 1
(87.50%) 7
(0.00%) 0

(0.00%) 0
(75.00%) 6
(25.00%) 2
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

0.998
<0.05* P
< 0.05*b

0.998

(12.50%) 1
(87.50%) 7
(0.00%) 0
(0.00%) 0
(0.00%) 0

(0.00%) 0
(75.00%) 6
(25.00%) 2
(0.00%) 0
(0.00%) 0

(0.00%) 0
(0.00%) 0
(87.50%) 7
(12.50%) 1
(0.00%) 0

p <0.05 e Lilas) Jlo 3,4* (lasy 90 vs. Les 30 «c tlesr 90 vs. bl 7 b sy 30 vs. oLl 7 <a



86 GBS S - as geall oy ) 6IS s 2Dl o Je aladiul s

Apal s plade 3-3 J2d)
7 222 WMTA + NaOCl gel
e 5 ) 25 pd) uliy U

(Al aill (P i (550

,GL,J\ D scl.d\ ixdl PD

A st e 4-3 JS
30 22 WMTA + NaOCl gel
)5 G ¥ el iy Ly

P s sal sle g b EaY)

) D ¢l il

el e plaie 523 S
90 2 WMTA + NaOCl gel
JS ) 2 gl peadl s Lo sy

gl P aladl juall S5a

D ¢alall yuall (DB ¢ Al

Ran
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Post hoc p-value

< 0.05*2 b

0.324

(0.00%) 0
(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0

5SS - a s geall ) 5K gd 3 o Se aladlil e

(0.00%) 0
(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0

5L A panall b R g sl Agia 31l Sy Fmpnl el Bl il 7-3 Jgaad)

(50.00%) 4
(0.00%) 0
(50.00%) 4
(0.00%) 0
(0.00%) 0

(25.00%) 2
(75.00%) 6
(0.00%) 0
(0.00%) 0

(50.00%) 4
(50.00%) 4
(0.00%) 0
(0.00%) 0

(25.00%) 2
(50.00%) 4
(25.00%) 2
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

(75.00%) 6
(25.00%) 2
(0.00%) 0
(0.00%) 0

0.945
0.895
<0.05**°
< 0.05*>¢

(0.00%) 0
(0.00%) 0
(12.50%) 1
(87.50%) 7

<0.001*

(0.00%) 0
(0.00%) 0
(100.00%) 8
(0.00%) 0

(37.50%) 3
(50.00%) 4
(12.50%) 1
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0
(0.00%) 0

(75.00%) 6
(25.00%) 2
(0.00%) 0
(0.00%) 0
(0.00%) 0

p<0.05 aic Lilas) JIa 3 8* €y 90 vs. Lo 30 «c tlasy 90 vs. ol 7 ¢b lasr 30 vs. oLl 7 <a



88 LSS - s seall Gy )5S s 23 ) e aladiul aps

> phale 6-3 JSdd)
nd Ll 7 ey 38l Al
LA 5ad 1) 3 s gl
gl (P zlall ) geme
D tzlall dadla (PD ¢l
Zlll

(> phale [ 7-3J8
La sy 30 ey 3als diald
IS8 W s agal) iy
Pl puadl S
sl (DB ¢l gl
.zl D ¢ Al

(> adaia 8-3 JSA)
Los 90 32l diual
IS8 25 agal) iy
P aball uall JalS
uall (DB ¢ alll gl
,Gw\ D e@bd\




” SIS S - o geall )y 5l sum 23la e phadil o

NaOCl gel > WMTA 4s saza  2-3-3

-3 Jsaall) 5 (9-3 duall) s (8-3 Jyall) ol muil) 6 U gl (ptic ganall o Wl i ol

S s (3l 5 bl Axgliall ol 58 VA s 1) pmpnill Sadl Liani A 5 aall Ao sannall € yeal (10
2y el S e LA (8 Unpasy U3 e sanall il poen el Cum ¢(p < 0.001) bibias)
cblie e @elal a5 ((10-3 JS&ll) 5 (9-3 Jill) g (11-3 Jsaadl) Losi 905 305 ol 7

(7-3 J53ad) L5190 5 30 22 zlall 5y sacaall LAY 8 U g SUS 528 LAl Ao sanall

e sane zroadd aal i e g 30 a0 U gie Ll 1 35 Gy joall Ao sanal) adalia qaen oyl

%50 ekl 33aLEN A ganall 8 Loy ¢(11-3 JS&N) 5 (10-3 JS&l) 5 (11-3 Jeaadl) L s 90 22
«(7-3 Js2all) Los 90 20 %75 dsedll moaily Lasy 3005 alal 7 ans Un gia T W 35 alaliall e
Lasi 905 30 2 il Jadia (ady Lok 520l e sanall o g paall e sanall i i Uil
LIS @ yedal oSy ¢(10-3 J2adl) 5 (9-3 Jg2all) 5 (8-3 Jsall) (p < 0.05) Lilbeas) (5 2 s (ki

(8-3 JSA) 5 (6-3 JSA) 5 ¢(8-3 Juaadl) TS Lile 5 L 53 (ysie sanall

Aalia ) Lagliall <l 58 DA ol Calil) jaiie ady Lo A g (il (psie samal) WIS & jg
Jsaall) 5 (9-3 Jsaadl) 5 (8-3 Jsaadl) (p > 0.05) Gsic senall (s Lilian) (5 58 s B asa 5y
A (i ol Caaliy sl i ) o Gl g e ganal) WIS 3 akaliall alasa jedii ol Cua ¢(10-3

(11-3 Joal) 5 (7-3 gl ddliaall dasliall il 58



* SIS S - o geall )y 5l sum 23la e phadil o

deall) 5 (7-3 dsaadl) el e e ganall WIS 8 oo 503 JSG oalall el JSE5 (laas
(8-3 Jsall)s (10-3 Jssall) (e panall WS 3 Loy 90 2y JolS zle jpun JS Cam ¢(11-3

(11-3 Jsady

N S ) sl Ly ¢(11-3 Jgaadl) dabisa) dajliall <l yib IS Ll ldSs (o ek )

(8-3 Jsaadl) oL 7 2ny 3wl de sanal) phalia (0 %25 (4 2 ke s
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Post hoc p-value

0.069
<0.001*
0.069

<0.001*

5SS - a s geall ) 5K gd 3 o Se aladlil e

NaOClI gel - WMTA

(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

241 7 22 NaOCI gel — WMTA 5 32aLall (s aanal) julaal) 45 jlae zilis ,8-3 Jgad)

(50.00%) 4
(0.00%) 0
(50.00%) 4
(0.00%) 0
(0.00%) 0

(37.50%) 3
(25.00%) 2
(37.50%) 3
(0.00%) 0

(25.00%) 2
(50.00%) 4
(25.00%) 2
(0.00%) 0

(50.00%) 4
(50.00%) 4
(0.00%) 0
(0.00%) 0

(75.00%) 6
(25.00%) 2
(0.00%) 0
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

(37.50%) 3
(50.00%) 4
(12.50%) 1
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0
(0.00%) 0

(75.00%) 6
(25.00%) 2
(0.00%) 0
(0.00%) 0
(0.00%) 0

p<0.05 e Lilas) JIs 5 i*
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Post hoc p-value

<0.001*
<0.001*

<0.001*

5SS - a s geall ) 5K gd 3 o Se aladlil e

NaOClI gel - WMTA

(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

L5230 2 NaOCI gel — WMTA 5 3Ll (s damanill ulaall 45 e il ,9-3 J gaad

(0.00%) 0
(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0

0.071
0.071
<0.001*

<0.001*

(0.00%) 0
(0.00%) 0
(100.00%) 8
(0.00%) 0

(50.00%) 4
(50.00%) 4
(0.00%) 0
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

<0.001*

<0.001*

<0.001*

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

(0.00%) 0
(0.00%) 0
(100.00%) 8
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0
(0.00%) 0

p<0.05 e Lilas) JIs 5 i*
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Post hoc p-value

<0.001*
<0.001*

<0.001*

SHsSS - o saall oIS sum WO g e ladiul oyl

NaOClI gel - WMTA

(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

L2 90 2 NaOCI gel — WMTA 5 338 L3 Gy dmpunil) jaiaall 45 e il 10-3 g2l

(0.00%) 0
(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

(25.00%) 2
(75.00%) 6
(0.00%) 0
(0.00%) 0

(75.00%) 6
(12.50%) 1
(12.50%) 1
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

(0.00%) 0

(0.00%) 0

(0.00%) 0
(100.00%) 8

(0.00%) 0
(0.00%) 0
(12.50%) 1
(87.50%) 7

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0
(0.00%) 0

p <0.05 dic Lilas) Jla 3 8



94

5SS - a s geall ) 5K gd 3 o Se aladlil e

NaOCI gel > WMTA (8 4w 5 paall dyie 30 iyl G damail) jlaall 45 jlae 235, 11-3 J g

Post hoc p-value

(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

< 0.05*0:¢
0.909
< 0.05*a' C

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

<0.001*

(0.00%) 0
(0.00%) 0
(100.00%) 8
(0.00%) 0

(37.50%) 3
(25.00%) 2
(37.50%) 3
(0.00%) 0

(75.00%) 6
(12.50%) 1
(12.50%) 1
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

(50.00%) 4
(50.00%) 4
(0.00%) 0
(0.00%) 0

< 0.05*b,c

< 0.05*¢

(0.00%) 0

(0.00%) 0

(0.00%) 0
(100.00%) 8

<0.001*

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0
(0.00%) 0

P <0.05 2ie Lilaa] 1y 5% ¢Le s 90 vs. Lass 30 ¢ tlasr 90 vs. ol 7 <b tless 30 vs. oLl 7 <a
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Apal 2 plaia [9-3 J2i)
7 22 NaOCl gel - WMTA
sle 5 () 25 pgndl iy ol

Al i ahaile [ 10-3 JS4)
2= NaOCl gel - WMTA
& sl agd) iy Logy 30
Pzl Ol seaa LAY il

) D ¢l il

Aal g aaile 11-3 JSdd)
2= NaOCl gel - WMTA
) sl agd) el s 90
P aladl juall JalS JSi5
¢oalall juall (DB ¢l ol
D




* SIS S - o geall )y 5l sum 23la e phadil o

NaOCI gel - WMTA + NaOCl gel 4= gaxa  3-3-3

Gl s Aabiaall Aagliall <) 38 JYA A N iy Juadl Luand 4 g jaall Ao sanall <yl

e O ekl Cum (14-3 Jg2all) 5 (13-3 Jsaadl) 5 (12-3 Jsall) (p < 0.001) Libas) (5 2 5>
(13-3 J2all) 5 (15-3 Jsall) Lasa 905305 ol 7 2 zlall 5 5ma LOAD) 6 Uasesy S aLalial)
zlall s ) saall AN 8 U sia SUS 528 LAl G anall adalia aaen < jedal Jilially 5 ¢(14-3 JSA))

(7-3 Js2ad) Lesi 905 30 2n

el aal il ((12-3 JSal) bl 7 e Tala 1835 G s paall A sanall adalia alies <yl
i g (15-3 Jgaadl) 5 (14-3 JSal) Las 90 2 Wis 2 ey (13-3 JSl) Lagy 30 2 Ua e
Aaiall ) 38 I8 U gt Ll T 35 adaliall alans < jedal G Al de sanal) e 5200 Ao sanall

(14-3 J2a) (p > 0.05) Loz 90 3xs Lilias) (58 sa (36 2935 052 0S5 ¢(7-3 dsadl)

Aaliaal) Lagliall <l 58 DA ol Calil) jaiie ady Lo A g Lol (psie samal) WIS & pg
sl i )l Cali g (e sanall WIS 8 alaliall alana elai ol Cum (15-3 Jgaall) 5 (7-3 dsaall)
Jgaadl) a5 90 2xy ie sana el ¢(13-3 Jgadl) Le 53 305 (12-3 Jstadl) oll 7 ey s o Caliy

(14-3



7 SIS S - o geall )y 5l sum 23la e phadil o

Jdeall) 5 (7-3 dgaadl) el e e ganall WIS 8 oo 503 JSG oalall el JSE5 (s

(14-3 g8l L5 90 222 elS gl juen S35 Cum ¢(15-3

e LS el Cama) 53 il 7 m Ba2w50 5 s LSS A 5 jaall A ganall adalia alaes < jeil
Axliall 58 DA Al S (ol el al g ¢(15-3 Jgaadl) Loy 90 amy sl cla 5y 30 e 3 jie
blia (10 9425 815 jia | pia Ll LSS ) geda Uil ¢ (7-3 Jgaadl) sl de ganall 8 Aakisdll

(7-3 Jsdadl) ali 7 a2y 520l A sanall
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5SS - a s geall ) 5K gd 3 o Se aladlil e

NaOCI gel > WMTA + NaOCI gel s 3Ll (o daapaill juleall 45 jlie 5 12-3 J g

Post hoc p-value p-value NaOCI gel > WMTA + NaOCl gel saaLal)

0.069
<0.001*
0.069

(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

<0.001*

.?tﬁi 7

(50.00%) 4
(0.00%) 0
(50.00%) 4
(0.00%) 0
(0.00%) 0

(0.00%) 0
(0.00%) 0
(37.50%) 3
(62.50%) 5

(25.00%) 2
(50.00%) 4
(25.00%) 2
(0.00%) 0

(50.00%) 4
(50.00%) 4
(0.00%) 0
(0.00%) 0

(75.00%) 6
(25.00%) 2
(0.00%) 0
(0.00%) 0

(0.00%) 0
(50.00%) 4
(50.00%) 4
(0.00%) 0

(37.50%) 3
(50.00%) 4
(12.50%) 1
(0.00%) 0

(0.00%) 0
(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0

<0.001*

(75.00%) 6
(25.00%) 2
(0.00%) 0
(0.00%) 0
(0.00%) 0

p <0.05 dic Lilas) Jla 3 8



99

5SS - a s geall ) 5K gd 3 o Se aladlil e

NaOCI gel > WMTA + NaOCI gel s 3Ll (o daapaill juleall 45 jlie 5 13-3 J g

Post hoc p-value p-value NaOCI gel » WMTA + NaOCl gel saaLal)

0.069
<0.001*
0.069

(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

<0.001*

Ls30 am

(0.00%) 0
(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0

(0.00%) 0
(25.00%) 2
(75.00%) 6
(0.00%) 0

(50.00%) 4
(50.00%) 4
(0.00%) 0
(0.00%) 0

(50.00%) 4
(50.00%) 4
(0.00%) 0
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

(0.00%) 0
(0.00%) 0
(100.00%) 8
(0.00%) 0

(0.00%) 0
(0.00%) 0
(100.00%) 8
(0.00%) 0

<0.001*
<0.001*

(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

<0.001*

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0
(0.00%) 0

p <0.05 dic Lilas) Jla 3 8



100

Post hoc p-value p-value NaOCI gel » WMTA + NaOCl gel saaLal)

<0.001*
<0.001*

5SS - a s geall ) 5K gd 3 o Se aladlil e

NaOCI gel - WMTA + NaOCI gel s 32aLall (o dompil) julaall 45 )lia 135, 14-3 J gaad)

<0.001*

(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

(0.00%) 0
(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0

L 90 2

(12.50%) 1
(87.50%) 7
(0.00%) 0
(0.00%) 0

(25.00%) 2
(75.00%) 6
(0.00%) 0
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

(0.00%) 0
(0.00%) 0
(0.00%) 0

(100.00%) 8

(0.00%) 0
(0.00%) 0
(12.50%) 1
(87.50%) 7

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0
(0.00%) 0

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0
(0.00%) 0

p <0.05 dic Lilas) Jla 3 8



o S S - asgaall S slS s e g e pladind apl

Ao ganay Ay paall dgie JlI ol Sl G Apmpel) ulaall 45 e 5 15-3 Jgaad)
.NaOClI gel - WMTA + NaOCI gel

Post hoc p-value p-value 25290

(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

0.923

< 0.05*>¢
0.294

<0.05% P

<0.001*

(12.50%) 1
(87.50%) 7
(0.00%) 0
(0.00%) 0

(0.00%) 0
(25.00%) 2
(75.00%) 6
(0.00%) 0

(0.00%) 0
(0.00%) 0
(37.50%) 3
(62.50%) 5

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

(50.00%) 4
(50.00%) 4
(0.00%) 0
(0.00%) 0

(50.00%) 4
(50.00%) 4
(0.00%) 0
(0.00%) 0

< 0.05%b
< 0.05*a¢
< 0.05*0:¢

<0.001*

(0.00%) 0
(0.00%) 0
(0.00%) 0

(100.00%) 8

(0.00%) 0
(0.00%) 0
(100.00%) 8
(0.00%) 0

(0.00%) 0
(50.00%) 4
(50.00%) 4
(0.00%) 0

< 0.05%*b.¢
< 0.05*&¢
< 0.05%2b

<0.001*

(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0
(0.00%) 0

(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0
(0.00%) 0

(0.00%) 0
(0.00%) 0
(100.00%) 8
(0.00%) 0
(0.00%) 0

p <0.05 e Lilas) Jlo 3,4* dlasy 90 vs. Les 30 «c tleasr 90 vs. bl 7 b a5y 30 vs. oLi 7 <a
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NaOCI 4l i ghata 12-3 Jed)
7 222 gel > WMTA + NaOCl gel
G3e3 ele 5 ) sl agudl july Al
o il) (P (i

NaOCI &l apusi s 13-3 S
30 2= gel > WMTA + NaOCI gel
LAl s W2 sl agudl il Las
D ¢l mall (P zladl i s

NaOCI 4l aai alaia ,14-3 JLil
90 2= gel > WMTA + NaOCI gel
JalS S a5l pgadl) iy Laso
DB ¢l zeansill (P alall juall
Zldl (D ¢ alall sl
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Gl g g g o) i) 5 68 il

Ol ) il

4-3

1-4-3

I JabY) Glinl b aud xal e (e Sk 40 (e Canll Lo Ll 5 &y 5y 5l L) clls

pédle (3alaii (pan Slia 40 pgie a5 Slika 63 (and o Cum i) Cladladl) jlai] Ciag 22023 ple

(15-3 g2l Liwe 80 (pe Al (ge cdlli g ¢ paaill yudlas

[ o

(n = B3) Lpamalll jpilas s

(n=13) JaY! pdas dsid ¥ o
(n:O)KSj\.LJlJ'ai) <3
(n=0)uonl Gl &

(n = 13) saagiedd

(= 40) oslaaall Jia¥!
(n = 80) sLaadl aul!

-
v L 4 o S y y
e yana S e yana
NaOCl gel -~ WMTA + NaOCl gel NaOCl gel ~» WMTA + DW DW —» WMTA + NaOCiI gel 3l Az papall

(n=20) (n = 20) (n=20) (n=20)

v L | v L 2
(n=02wéﬁ (n:O)w 2l Sooia (n=0)’..,r,'!;_,j (n=0);.,~“l]_-lﬁ
(n=0) Aadad ek (n = 0) Akl Calel (n = 0) dadualt Cankeis (n = 0) dadnall Caniid

A ! d’ ] \ 4 4

(n = 20) dlalt SUHLI)

(n=20) al=xall SLLII

(n = 20) dllxall SGLA ]

(n = 20) Aol L)




o BSOS - a0 pall Cu IS 0 23 72 Je pladi) A
218 sanall £ 3 g3l 2.4-3

%667.00 Aisal (acin  sS3l y gial) donsil) il 5 ciins 7,38 = 1.24 JUlY) e an sia 4l
u\.c}eue_)\és e H el shSO@cwﬂ\j%ﬁ)ﬂ\mﬂ\@UMY\ e élu c&\U?J%:{S_OO}

(16-3 sty il lall 89451.005 (s sl=dl lall 3 49.00% (o

ool 5 4 5yl Liall £ 555,16-3 Jaadl

a8) £ gasal) il glaall
il
(67.00) 27 (%) N

(33.00) 13 (%) n 83

(&) st el

8.58 £0.67 Lﬁ)\,}a‘d\ <l ) 4+ @L...AJ\ Lo gial)

(49.00) 39 (%) N s slall Sl

(51.00) 41 (%) N o) il
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Ao L) g 4 g pead) Al pal) il 5-3

WMTA + NaOCl gel 4= ga3a  1-5-3

gl A5 (%10.00) g Al aie ally lla e 9690 A sl A (i sand) & el
s a5 A1 Galiataly (%5.00) Basl s Alla & jels Cas s s jaall Ae sanall 9495 eledl
JSll) 5 (17-3 dsaadl) %100 ielasd Lo 4 530 LEN e pamall i 5 Al 58 (Kl Alls  odaly

((6) @1al/1-8 Jaadl) 5 (20-3 Jsadl) 5 (16-3

Banl s Al < jeda (U5 ¢ el 6 Aadlia 2my 9490 (atie samall LK1 2y 5y ) ~lail) dossi cuy
9695 Leladll Fladll i cinpals (o iy Al palaiay 32l de sendll S8 (%35.00)
-3 JSall) 5 (17-3 Sl 5 (17-3 Jsaadl) Al 5U8 Ll dus s jaall de gamall i asl 5 Al < jela g

((6) @alal/2-8 Jsaadl) 5 (21

el ~ladl) A iy o el 12 dalie 20 %90 Ofic senall ST 4y 5y yudl el Ao oy
pabiaial (il da %85 gl 3aLall de sanal) 8 Cunal i Ll V) €995 d s sl de ganall
o B (5 s Slan) (5l gl SN Al Al 88 alSE Al < yeda s ¢(%10.00) Gills B ol
(17-3 Js2ad)) «(p > 0.05) Ailisall Aaliall 58 M (e gamall 8 L lall s &y pud s
alall/3-8 Jgaall) 5 (1-3 Jahaiuall) 5 (23-3 JSdl) 5 (22-3 JSad) 5 (19-3 JSadl) 5 (18-3 JSAll) 5

((6)



a SIS S - o geall )y 5l sum 23la e phadil o

5 8Ll Ao sanall (el s A el Fladll ol 43 l8e il 17-3 Jgad)
Adliaal) dajliall @l i JSA WMTA + NaOCl gel

WMTA + NaOCI gel TYWA]
(%) ASH 2:l)/N (%) ASH 2:l)/N
1.000 (90.00%) 20/18 (90.00%) 20/18 | ol zladll 4 L
el A8
0.311 (95.00%) 20/19 (10.000%) 20/20 | =il Zladll o
1.000 (90.00%) 20/18 (90.00%) 20/18 J Gl ladll dus s
1.000 (95.00%) 20/19 (95.00%) 20/19 | =ladll Zladll A

(90.00%) 20/18 (90.00%) 20/18
(95.00%) 20/19 (85.00%) 20/17

105.00%
100.00%
95.00%
90.00%
100.00%
85.00% 95.00% 95.00% 95.00% 95.00%
90.00% 90.00% 90.00% 90.00% 90.00% 90.00%
80.00% 85.00%
75.00%
DW > saalall DW > saaLall DW > saa il DW > saa Ll DW > saaLall DW > 32aLall
WMTA + WMTA + WMTA + WMTA + WMTA + WMTA +
NaOCl gel NaOCl gel NaOCl gel NaOCl gel NaOCI gel NaOCl gel
el lail) A il ) A

Ao ganay 32 LAN Ao sanall G Aaeladll 5 4 pud) Fladl) G (O Jlie B2ac Lahada 123 hahida
Adliaall daliall @l 8 J3s WMTA + NaOCl gel
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LSS - s seall Gy )5S s 23 ) e aladiul aps

Ao senal dpelad s ) 5a ,16-3 S

65l 3 Aalie any il gis 5 0 yac

de senal dpelad s ) som 17-3 S
Jalal fppay Llen 43 s ) A WMTA + NaOCl gel

J@.&i6:\.a_\\inda_\a\_3m5aﬂ

Ao sanal delads ) 5a | 18-3 JSdl)
Jalal cpay e 46l s ) A WMTA + NaOCl gel

Joes 12 Faslia aay & g 6 0 s

Ao genal & )y s ) s ,19-3 JSa)
Jalal fppay 3l 45l s ) A WMTA + NaOCl gel
s agadl T yed 12 Aaulia dag i 6 0see

ozl ol Gl e Jay Laa day o oS) 5
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‘;muﬁ\ Anall e ladi 3 o ,20-3 JSE
Ay Ol s 5 0 pee Jilal (e Aglis 406 o
Cladte gl asa g aae daadle el 3 dailia

0 3Ll Al e a3 ) gun ,21-3 JSA)
MQ‘JMSoJ&dSHMw@U@J

A s p2all ulaall 35 dpelad J54

(o2 L) Lpall Ao lali 3 ) o 223 JSA)
Ay Ol gis 6 0 yae Jilal (e 4l 400 (s
dsay A a3 sl aguall e 12 Axdlia
SLib a5 Al LeSly Apdia gl slall 8 S

Lelad

&0 B Al 4 p B ) o [23-3 Sl

m&\)m6a)mghﬂumaﬂhu@u‘5;‘)

Joed 12 dadlia
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NaOCl gel > WMTA 4s saza  2-5-3

o el 3 Aadlia any %690 A e zlad A A jaall e ganall 5 30l Ao ganall ekl
%100 e sanall WIS 3 ducladl) Alaill Ao Caly ytie sanall 43(%10.00) ¢ 3 ie o1l cpilla
3L iy A g jaall de ganall L Grilla < jeds 815 ¢ el 3 Analie any e lad J gl LaaDy ol s

((6) 3>1aV/4-8 Jsaadl) 5 (24-3 Jsddl) 5 (18-3 Jaal) 4l

Banl s Alla & el (815 ¢ gl 6 Amilie 22 9590 (i sennall UL &y 5y pudl lanil) Lo iy
%95 dueladll Fladll s Cinaald (ajla s Al Galatdy 3l de gaaall 4 (%5.00)

((6) 3>La)/5-8 Jgaadl) 5 (18-3 Jssal)

il A @S5 (el 12 Aalia 3my %90 O sanall ST 3y 5yl #laill dus iy

i 323 %85 zraail 328 L de ganall 8 Caeal 5Ll V) (9495 iy A5 el de ganall L)
ol Sy Al (27-3 Jsdll) s (26-3 Sl s (18-3 dsaall) (%10.00) osilla L sl (el
Aalidall dagliall il 38 DA (e sanall 8 dae Lalll 5 4 ) Fladll a5 8 s Jlas) (3 )4
Labiall) 5 (18-3 Jaadl) dallaal) gl Cpad 8 ufidlSia (pic saaall ) e Ju as ¢(p > 0.05)

((6) (33Lal)/6-8 Js2all) 5 (1-2
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NaOCI

NaOClI gel - WMTA

(%) Q,JSS\ aadi/N

GBS S - as geall oy ) 6IS s 2Dl o Je aladiul s

58l de sanall G A el 54 o ) Lol s 45l =305, 18-3 J gaad)

Al dagliall s S gel — WMTA

saaldd
(%) (ASY 2xli/N

1.000

(90.00%) 20/18

(90.00%) 20/18

) sl s

1.000

(100.00%) 20/20

(100.00%) 20/20

ool il A

1.000

(90.00%) 20/18

(90.00%) 20/18

g Rl Zladll Ao

0.311

(100.00%) 20/20
(90.00%) 20/18

(95.00%) 20/19
(90.00%) 20/18

ool il A

(100.00%) 20/20

(85.00%) 20/17

105.00%

100.00%

95.00%

90.00%

85.00%

80.00%

75.00%

100.00% 100.00%

95.00%

85.00%

NaOCl gel salill saLall
- WMTA

+DW

NaOCl gel
- WMTA

+DW

el el duus

100.00% 100.00%

90.00%

NaOCl gel saLill
- WMTA

+DW

NaOCl gel
- WMTA
+DW

90.00%

3aaLal)

el e L)

90.00% 90.00% 90.00% 90.00%

NaOCl gel saLill saa Ll
- WMTA

+DW

NaOCl gel
- WMTA

+DW

ic sana g 32aLAN Ao ganall (A ledll g 4y y yull Cl;ﬂ\gmuﬁo)uasmikhsa 2-3 hhia
Adlisal) dajliall il y38 YA NaOCI gel - WMTA
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NaOCl dualielais)sa 24-3 JSid)
Oy Adin 400 s S gel > WMTA
pendl el 3 dnlia 3y Gl g 8 6 yee Jikal
Lot sl L (8 alSS agay ) ey 25

Lol SLid a5 21 gl

NaOCl Amldelais)pa 25-3 JSi)
O Alin 490 s S gel > WMTA
pend) el 6 Andlia dey Sl i 8 0 yae Jiki]
Apdin 8Ll 8 (S5 dga g () s 2 ges)

Lol Sl 3 1 Ll

NaOCl Aualdelais ) na 26-3 JS4)
Oy Adin 400 s S gel > WMTA
aendl g 12 Aadlia 32y & 53 9 o e Jil
Apdia 3L 8 (S dga s ) ey 2 gas)

Lo la SLad 35 o Ll

NaOC|  dualdy y yud )9, 27-3 JS&)
Oy Al 400 s 8 gel > WMTA

;‘)@512:‘-’4&3&4@\)&»9aﬁdﬂa&
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NaOCI gel - WMTA + NaOCl gel 4= gaxa  3-5-3

Sk Gun el 3 A adl de sanall 9475 Leladlly Ay pudl Fladll dus caaly

Al 4881 yia s Gl 4S g pa ) jag Baa) 5 Alla 5 (20.00%) & AN die Al s 4 4 ) daglially
Al aolas Al palaiah Vs 4 jels Leladll dalidls ((5.00%) g8l Ye 5 (s sée
el s «(5.00%) Bl gusis (s pabaial saals Alay ¢(20.00%) By sy elad
gl Aot ilis (%10.00) g oA vie ol Glls we %690 Ly zlad At B0l e pandll
-3 Jadl) 5 (19-3 Jgall) (p < 0.05) A de sanall Lilian) (558 s 3 ae %100 L ladl

((6) 3alall/7-8 Jsaadl) 5 (28

¢(29-3 JSAll) Jesl 6 20 %75.00 A s_s2al e ganall Ao ladll 5 4y pual) il i Cuy
Sanls Alla el (S0 ¢ el 6 Aaiie 33 9490.00 58LEN e genall &y jull ladll dus Cuy
GAs G 050 %95.00 deladl) Fladll dows campali (i Sl Galaials (%5.00)

((6) G>L1a)/8-8 Js2al) 5 (19-3 Js2adl) (p > 0.05) laill s i Ll

dogd 12 223 70.00% gesnail d s s2all de ganall daelaill 5 3 pud) laill Lo Cunal i
palasial Alla eladll (anillys (5.00%) g A e Al dlaa) Uls (g0 ) iy sela Cum
OF Y] e 12 Al 323 90.00% 338l de ganall 4y judl #laill Ao Cusly ¢(5.00%) 13
(%10.00) Cxills (3 a s pabaial adili 32y %485.00 sl Cinal ji e ladl) #ladll duns
-3 Jsadl) 5 (19-3 Js2adl) (p > 0.05) zladll cas b osie sanall (s Tilan) (58 52 316 0525
((6) G>Lal)/9-8 Jgaall) 5 (3-3 Jakadall) 9 (31-3 JSill) 5 (30
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NaOCI

NaOCI gel - WMTA + NaOCI

GBS S - as geall oy ) 6IS s 2Dl o Je aladiul s

53208 Ao sanall (Ao ball) 5 4 g sl Lol o 45l i3 ,19-3 J g2
Aabia ) Gagiall ¢l i DA gel - WMTA + NaOCI gel

gel
(%) AV axll/N

(75.00%) 20/15

daaldd)
(%) SN 2x/N

(90.00%) 20/18

(75.00%) 20/15
(75.00%) 20/15

(100.00%) 20/20

(90.00%) 20/18

(75.00%) 20/15
(70.00%) 20/16

(95.00%) 20/19
(90.00%) 20/18

(70.00%) 20/16

(85.00%) 20/17

p <0.05 e Lilias) Jla 3

120.00%
100.00%
80.00%
60.00%
100.00%
40.00% 85.00% IR 90.00% 90.00% 90.00%
. 0 °
70.00% 75.00% 75.00% 70.00% 75.00% 75.00%
20.00%
0.00%
NaOCl gel 3wlill NaOClgel 3wlill NaOClgel 3wlill NaOClgel 3wlill NaOClgel 3wlill NaOClgel 3Ll
- WMTA - WMTA - WMTA - WMTA - WMTA - WMTA
+ NaO(Cl + NaOCl + NaOdCl + NaOCl + NaOdl + NaOCl
gel gel gel gel gel gel

seladll ~lail) A é)::)dl Cl;_ﬂ\ A

e gana g 32LA de panall G Ao ladll 5 4y pud) Al i (O )lie s2ac] Jalada 3-3 hahida
Adisal) dajliall <l y38 JMA NaOCI gel — WMTA + NaOCI gel
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Ao gaaal Leled 35 28-3 JS4
NaOCl gel - WMTA + NaOCI gel
Ol s 7 o yee Jahal (aay Al 456 s )

el 3 daylie 2ay

do saadl Aelad 3ypa 290-3 JSA)
NaOCI gel - WMTA + NaOCI gel
Ol s 7 o yee Jihal (aay Alan 456 s )

] 6 Aadia 2ay

Ac sanal Lelad 35 (30-3 JSAd
NaOCI gel - WMTA + NaOCI gel
Ol gis 8 o yae Jakal (jaey A3lins 4l () (S

Toed 12 Aadlia any

Ao sanal A jpm B)sa 31-3 JSA)
NaOCI gel - WMTA + NaOCI gel
Gl gis 8 o yae Jihal (aay d3lins 4l () (S
Vsl gl el Toed 12 dalic s

Al o8I 53
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Lo 4

Discussion 4<aliall




116 U 6S S = a3 guall Cu IS sad 23 e plad) A
dol ) 5 S8 Addlia  1-4

sl Al 8y ¢ pdiall ) die Badind Aallae A3 5all ela ;Y1 8 Clll iy Aallaall 2a

ALY (e dmial 5 Ak juse Bale T3 5e ic) 431 V) ‘J\)ﬁ@\jasawdjﬁﬁfjjﬂ\e\mg

.(Issrani et al., 2023) L;_)A;Y\ 3\:\‘5:\;}\ Ji :ﬂ:ﬁ\‘;ﬂ\ d.a\d.ﬂ\ (e J.J.J:d\ ‘_As é.a.a.u\j &;M\JJ kLuJ;B Lﬁ)ﬁ):-“j\

Catia sl g (g0 ) gall Cuianal g p ganallSI 2S5 5o 5 sl calali g daal) Hl glal) aladsul C)Séi

L Cua W 5l oY) Jal s cpan) diaadd) adSY) D S a5 a0 peall sl Jslaas
(Guo etal., 2023) 3baall (& (g el Ghaadaill S 5 slasall (amy (e 0 123 Y (815 Al i Y
Alall el C¥aea e Jalial) Lo 536 A undle Ul 55y gt ) Al Al {3 a1

Loy Aol ol st g ccpiokall cyil]

(Cai etal., 2023) 4ll) 81 5aall 3 T sai o) 5 )W) Jillae ST (530 sl g 5 51K a0 J slane B0

saliaall aiailiadl 1k A8l ela Y1 ) iy 3 450 BaleS daladiinl wie 3 )liee il ekl
dnladl Adal) i J3A (e Adal) A 4y s o Lalial) e o 3ill 458 jall 5 A880) il guaall
2l SV O S e ki J8 Jslaall alasiinly 4l 5 aal) yiekai Gl WS 5 ¢(Li et al, 2016) Lad
Lall oda o) e (Akeay & Sari, 2015) 483l ela Y1 )y die alall jual) JSE e dpiaeal)
Bladl 3axge Gl o ) Joslaall LAl alaainl) (a5 5 L Oletion Y 4 e lyan Ll 4a3lal)
A1 A3 ) (g5 38 e e slaall (555 o pusill Ay Lglamy 338l i) ) shad dnl) oy il
o Jaad Jslaall 4 588l dalal) () LS (Karkoutly & Bshara, 2022) deilall QL) ac) 35 435,31 Jsa
gl alaiial vie Hedai 8l Ay leadl (al e Y1 e @l il daal) JSE ki bk

.(Chung et al., 2022) 4xaSlal) Cilialall A e sl b Craay (pdll Hluall syl galdald

Aa ok aah G oJolaall JaS Tlal ST S a8 g3 guall )5S g 2Nl aladiad

8aliae Agllady Saaiy 431 LS g o(Zand et al., 2010) 4 yoall Ao jlaal) £l Judadl 43 2Sail) Jaay Law Al
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A small @l ) Sall Baliae Allad 4l aay dua Joladdl JSAI dlilee 4380l Ol guanll
daaddll 4 g8iall &l ) <4l (Escherichia coli) 4 5158l 285,591 5 «(Enterococcus faecalis)
2 il Bayan T8 i AlalSiall Gailiadll s34 (Bl Sayed et al., 2020) (Staphylococcus aureus)
A e Liaal) Jli 5 oladll dglas 3 a5 A aDledl 13¢) e AlaAuN) agusy o a8 5y Cum clll iy
%2.25 #Mer )l e lalill g s il aansdll Zladll s ) Al 30 o3a b GlIA ciallaall

coanY) Apamall 2lSY) 3 (S e Agdarilly o i 48 all el SV 8 0 g0 giall Cuy ) oIS suin

el adind die Auali il aey Clll Adaas 8 cadaill HLal) st 515 el 2l Jie Ll
Sl 3 1 ¢ 533 gl gy 51 g Jslaa s duasll i 5 5 5 S a1 2SN 20 5301 3 gl g
Al Al ) Al dsil) e piluall abiada (5355 s S all 138 il saa (e i3S Al
Jsin ¥ 5ol ) ety IS5 Al UV 038 25a8 alall el JlaY) JSGH Gany WS Adia
48 gia 3 ga e Sl a <l (Moskovitz et al., 2021) alal) alial 2ay s LA em‘ (ClOHlZOZ)
St dle JS Ggn 438 gie 30le ) (31 ) Aineal) 2ulSY) 5D (S eSSl JSG  g
038 (ye WDUail (Alsherif et al,, 2024) (o) geamsll ae 4881 giall g A ladl 4y 18 Cory Glld 5 aa e rle 84S
any () Aanall €YY DG S e aladind e aaiey Ladle g Allal) A jall 3 ol aall
e Do g5 @il s b glaty Jav a5 Cidgs o gd geall a5l g e Qlll i
il Adladl) e Jalial
a3 ol sl A dart] Aaddtuall ol sall o che Lt T jlne Agiamall 20l SY) DG (S e 2
Aaelandi s 3 e s Ramsess ol i Cum g 35S ey i) o Shay i f 5 @i gall ela J¥1 8 il Sla)
el Al (S ¢(Guo et al., 2023; Smail-Faugeron et al., 2018) [ETI DSOS ) gl (e daall & 4 )l 3 )lias
Aadall il paall saliadll Aailiad 4 saaay Balall ol 8 ae Jaladll 4 gra Lgiaa (10 (5 sl (1

=5 5 ¢(Hosoya et al., 2019; Kim et al., 2015) _hatall slall s 4a 3o (52 Akl (o ) Jsda g dlac (o) yuc



118 GBS S - as geall oy ) 6IS s 2Dl o Je aladiul s
Ul el e Jadlas diae cilak i g olatl daldll dalall ) y0 daleal) 3 sl o8 Al G gall (e 038
Gl i) JEY) &Sl dalaldl 4y yud) Al 6 Aala cailule A0 e Lal) (S all 4a3la)

Jsmiall dry o5 Gaadail) Algs o) 50

O danll a8 G diamall 2l SY) D S e gailiad Gradl Tea 58 G gl

3 sall 838 i (e g ccabeatll (e ) Jli g AdliAal) Aailiad el Cliuas aa 4a e 4y pdall Sl )3
paibadll uags laill G oo dis Jliee o Ji5 Biay @Al o s peall ) 5lS g 2Dl
Kogan et al., 2006; Jafarnia et al., 2009; AlAnezi) :\3;1333‘ Q\-J}-AJ 33\-'4-63‘5 @\:\A&ﬁb 3:‘5#\5.-.“5\) "‘-‘-’1-)):‘5”
&}w ea-\ﬂf' Q\ ‘\-\J\AJ\ :\MUJJ\ “—h@j ‘)Un\;f‘ 128 Lé .(et al., 2011; Zapf et al., 2015; Karygianni et al., 2016
O ey a0 siall 5 8IS 5am %6225 238 ae L) diaeal) 3l SY) DG (S e x 5e pailiadl
e Al il Ao Lalill g Ay 0l g sl ) A Y seay (el o sl s sall Jilall

il 838 D il oLl ahakiad des 21 sus g Sl Aukakl
)l P idlia 2-4

dac Ll g 45 5y puall g Apapndll Al jall aranad & Caliad 4883 ding dungia Al jal) 028 (8 Cun

LDl Adledll a8 48 55 g SV Jinll 23 gail) g8 g cApanil) A0S cBLiina A saiiae Al 3 () S
I Lae cile gaaall (p aibiadldl ¢ ) 6 et Al Andatl) AT e avaail) 138 aaiay Apdall 3 gall
La 5 55 Y 6 e (A g A8 Al Eall a3 e 3,080 ) 239 (Selection bias) JWAY) il e
gl aladiu) o ulaell o3 (G8sSl (Hariton & Locascio, 2018) GOAY) sl sl

(Bruce et al., 2024) 4pial) o) yaY Adagusy 5 dpilae 44y 85y 53 /https://www.randomizer.org

Laiyy ¢ pall 5 iliil) asie (o JS dpend IS (e 400N dpendll fase Gk o A al) Cua o LS

Sl aY) o3 Cags e panall (s dadlall o) ja ¥l GOAY ki axil (pe gellaall uslall i
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() S sl Tyl (S i i) Eflanma 5 e gy ol B s ga Gind

.(Monaghan et al., 2021) (Assessment bias) aﬂ:\gﬂ\ _}1:’;3‘ e asll BJJ.AM 2\:‘“-9 aﬁ):’)‘-d‘ ‘L’L““JJM

dasiivial) anil) cullaf Addlia  3-4

G Amall €Y1 Y S e g he g oaslsh ) sa il A Al 3 & (5 al

g dua mulall g SISV jeaall aladinly 53 Ll de sanall o 50 slall oy 1S 508 96225 238 2e
o8  jal &3 LS (Acharya et al., 2023) gelaidl g &l ) fll KA (ailiadll e oiSH AR Llle ) pua
(g il g 55 e due 55 ApeS Claslee s Al (EDX e (Pl S il Al 5oy cBldal
ol e Gl WEAYI O3S ) (Guler et al., 2021) (5 el G813l A gall julaall s Balall (galdal (e (3831
Lysna )52 2 sl Canli i 3alall o s sl £ 1aY1 (8 il JalaS i g gl a8 1) 3l )

.(Luczaj-Cepowicz et al., 2017) .@L’J\ ‘)“?j\ ds-*-ﬁ} GL’M EJ}‘J\ L’M‘ J-‘L“S PrEEw 4_‘,3

salaall (e DAl ccilitany) jumad (e Loy 285 delu 24 aay A8l <l HLaaY) Cuy sl

salall saall Jysda s yaal o 1aD Dlals Laps (paniay 2l i 30 3 saill 52 5 chalal) dolend Ailaal
s Cun (Lagy 28 2y JalS S L i€ (S g Aol 24 aa Bale Lla A Ciliat Zoadlall
Gl M I e bl Taiid colall aa Lga e 2ie dalaDU 16V delu 24 1 JDa &l Al
038 gobiing ¥ (815 Al Al 38 ahaas e Js3uall (3CA0.2S102.3H20) el il
3 S JSlie (gl oo aBSH Al jall 038 (e 331y 5 cBalall (ailiadd JalSU aia ) 5Y) Calial
Gaangd D) 305 (A ages lae Loy 28 Jlae o cday daleY) Jelis jaing Al cilela) b
Y1 Jysh olal) ani Als yall 028 4 Aty ALK Lei g ) Ailu jall Laasy Juaid ¢ Al caliatl

.(Fonseka et al., 2025) 43l JAll
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ol el el (g A il Lgiaa (pe lll il G311 (e el a2 )

a3 AN 5 A al) LY agd (A4 sl N aa Bad B e lalill 5 (g hll i) J8 oandl) anidl)
el e Cat€ll e 43 8 54y 3 de bl s 2y podl llasill e (3 5 G el el
el (385 Jie dddd) A ol gl Cilleall o 4diS (8 Ldadll gil) 108 dad (eSS A3l D)
Sedek ) S AY) Cilia gadly s ) (S Y Al 5 cganil] 2Ll T AuleilY) Alaia¥) s a5 alall
Jallall 5 e leil) jalaall 5 4y 5yl (il e V1 5 Cladlal) G eacal 5 ol )l 2 59 Y 40l LS <etal, 2024
delad jalaa wialyy 4y okl al e Y1 e JA ¢S a8 Gl G g pe ) e s ol Qll Al
Naseri et al., ) L&l oL AnlgiV) @l il e ¢ guall S (e (o dash dua ) A ) Y e

.(2017

Jing s e liall Agasl 5 Apnliil cibiaall (il (o) 8 Hadiional) Ll § 525

i sSall e e 43,08 ¢ luall 138 Sadiy Jlaall 138 8 3als Die 53 )5 ol silasell luaa
2o bl () Lty (851 T ) 41800 (6 gl (e silagel) amy G By 4y 5130
‘_.,A Widbiller et al. _S3 ¢(Latonen et al., 2024) L;JJJJ\ Ol (e de it Sla e)v‘-}ﬁ:‘-‘-ﬂsb 4 51a0)
Cana sy alll - alall el Jraldidey  rann )55 Ol silasgl) 08 0L 22021 ple 4l 5o
LAY Al 5 < pall g )l cmansil) 2 s 5 Al gV ANA) ;s sy 5 ¢l grpmail) ALl g0 5 433 oS
O Lol (8 Al oda Aad (eSS (Widbiller et al., 2021) (saball el JSEE Aa ja g #lall B ) peadll
¢ e pusy Ll iy eccamnd Tmputll Al AL A5 5855 (e ealenl) (5 panl) 5 dsalell 28)
o ol sl alaie ) i dadine Ol jpaall 038 A )all Clallaie G Jpanill Lgiglild o ) giacall LgidlSs
Agaall cladtell dansY) At (580wl xs ) A0lad) A Hall @l 6 Ly gl CilayY)

.(Alturkistani et al., 2015)
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e 488l Jomanall Y sl aia JlAuia ) Jal e GO e Tajaie Laes L@ 200l Caadie |

0o SIS A 53 rana aa 3 (38515 905 3005 7 2 pniill (5l o lidll JS) Jia 53 Saall ) sall
Aalall Zpadll Alaiuy) ansil 22020 ole Mahendran et al. s 22017 2l Ghoname et al.
eauill apil) CalS) (Ghoname et al., 2017; Mahendran et al., 2017) 4l lawd) 8 ) Call AV
5_Saal) AlgiV) At g zlall 5 ) seme LAY il e 30,91 <l disal) (e ol 7 22y Jalall
Dbl ALl A5 ) aniih 3 aliall cilagll el Al g oyl dalleall A0 bl prpdl) LSS )
el A amy il ey Ly ¢ anndl) Z3laY) Clilee e (o ek 2y (andll (RIS) Cua i)
LS Jia dlaiaall cilicliaa) s aladl aladl juadl 9355 Cun (e 2 oz Dall 4l gl

.(Boopathi et al., 2024) (3l lgil¥) (e aaslill culail)

ganl) 4y gan g Al (St L) Lo D padie Bsed Jilad e Foandll Al A 0 S

ISy ) ol gl sl Ca 3 g g8 1) gail) sl paie ) o i ¢l Cillae day )
¢ AN ol and s ) patiall 038 5 jlaa 8 3l (2021 et e ) alll (alSE 5 alall )
~ ealadl il Jgh e plall 5 geaall GAD Ak QUi e dailad) sae api S Ciagy g3
W 5l ins Las zlall 5 ) guaall LDAD 8 JI8 1) il sy () A daiall 5l (3aadad sy G ¢
Lee ) oapudl] Zlaill i) Jlamall lll & gail) ciladle e 3ad gle pua JS505 SlA8] sl
Cun o Atial) ) 4 s 5 AlgilY) D) o dad Silaslae adid Al a3l jadie Wl et al, 2023
e Aadle 28 el alal) o il Lal aladl el (S5 oladl Cillee o2y ) Cadadll Ca 3l
‘é__jl\ gemaill oo i) J gl ) lll ali jasa iy ¢(Donnermeyer et al., 2023) sl (s 5 alealy)
Driall 138 aSay A Alaiu) o ML ca e Gl AT a5 Aai A alia s ) alld)
gle e IS ol Jaall (815 alS S ey ol lll o e Jad ool manaill 40 5ad) £ n)
(Jashll saall e oadlall ~laill aa W) jeiiall oaladl yuad) (S35 Jiad (Demantetal., 2022) bie IS0
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£sdy IS A o A aae g oy g A0 g Balall (o o jatisall g dliadl alal yuad) Jy
Al aui ) ll) WSS jadia Caagy (Takagi et al., 2025) dadlaadl J&d 5 (Al il 8 <gai )
3 S Sl Lal ol el (a2l Cillas ey e 5 yrall LW (5 i dallaall A1aY)
3583l ol pmiiall Ay ae (el Jilly pmdiall 138 (s Al g dnim yo Al ) 00 gd 5 il

.(Huang & Chen et al., 2016) (582 ds-w-' Aol Al apaas)

Al i Apmaul) Al 3015 i) ol sall a5 o sl s sl QT (el i
6 Las e ) sl LeS sl 5 ) all ALasS g3 3l Gailiadd) G A8l Gacf agd (8 aga SlalSia g

.(Nair et al., 2009) dllad ST 4t o) g0 5 ghai o 55080 ) el s Jlaall 128 (8 4l 48 el

G s e e Aadlaall Alad s o il T 563 12565 3 3 oo bl 5 (5l il (555

Caslily o yall 52022 ale adishs wse 522021 ale o iy s e ) Gl )3 aranali ae Slld 3d0
il anll G meadl asig (2023 Gily aodll 2022 coadifs use 2021 sy e ) 22023 ale
=l 5 ) il jeday 38 G dpapaill oUad¥) 805 il 483300 ) e ladl) 5 5yl

.(Correaet al., 2017) b)g)u ekt Y Jaall 3 )he e

sl AV Cle 5 asas Jad s danlall O pediall (e Ao sena (5 el anil) 2 )

vie gl g sall a1 i Cum ol ) Ja gy sulill ) HAl) 5 Y1 AS a5 g all e Q1Y)
el el g0l lll 8 il 2 sa g sl Aeniiunall o) sall e aalill ol gl ) il ) g 8l
Aules ) 3 Lae s ) Jon gl gas  SUSY) JEBY) (e Ladiite Ja) je Jiagd ) sulill 5f 2153l
Lin) ceapeail) acall )5 ) Aangis 431088 25 (a5 Gpuall A8 ja Laany 5 oadinll (aliaieVL fasi Clic Liadll (1
Sl 3l paliaial s Leladll 48508l Gle ol 29a s (5503 eladll andlll Gl (et al,, 2024
(o A8y Ol i e Ay, ) seall CRlSS Al BLAl GulSS g Ll a5 A Haad) (aliaal

Aleadl JLES) 20 oaaly SAIA) 3al claliaial s e el G 8l (uSad Cu i) Ll
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L5 M Jsn A 830 i (ol il jail) o313 Saall dal sall () (uall ol s 55 iy Ly il
I Gar g (3 il dshaia ) Ayl Y (g0 QLYY i G iy g (s3] G alaall Galiaial )
Glell asa s Ayl aal) JAh (e Al aagd I R D3all Galiaial sl Leiy bl g
) Ll iy )3l slal (e dga Aail ol Jla 3 pala (S5 patasn (o) (i )35 Al (ga e
o Al BN ISl s (ga ) slad 5 AN A i paind 3all s Al mhandl a3gh e Jad
e a3 sa s Saaad Alaial e sl JalS 3l ) (s dall) sl Jals dbea sl s i

.(Nourbakhsh et al., 2024) J8 e Zallal) Al jall 8 3ad ol g Qlll &y oa e J

A Al die ana AdBla  4-4

235N Jgs s Ulaa 510 43Y Ll aas luad GFPOWeT geebi s Alal) Al A1 8 anai)

:ANOVA LA aaiiul ¢(Kang et al., 2021) 4xd ) COAd e (38 9 dbal) anad (385 Clus (g
4als (e (ANOVA: Fixed effects, omnibus, one-way) ebai¥! salal dlolall sl o il
saa) 5 dallae <y al s e gane (o ST Qe Al 3 O el ana Clual (F tests) <) <l L)

.(Kao & green, 2008) _saia JSI 23200 Cilaylia ae Badata il juiiay

Al Gl ) e s JSY) Ll 45Y 0,05 S (o Uaa Jlaial) AVl (5 sivsa iial

0585 Lavie (Ho) paadl 4y ylail ( llall (b 5 045 Juaial @llia o iy ofisldl e Y58 5SY1
LY (1 - B as Jlaisl) %80 4wl all 8 <yl 5 «(kwak, 2023) Js¥) & sill a Uadl) ff dama
2sa g @S e 50l aaal 9420 Jladal dga g Sndg Ay pdl Slal A e paall JB (e dediie
g sl e Wadll 5l dapaia () 60 Ladie (Hy) Al 4 el (A (il 1 (sl e sa (Slan) (50
A (e dolen & G Ao Dl Al 5o e 3l ogllaall Y1 aaa 30a3 3 ((Serdar et al., 2020) (55

.(Serdar et al., 2020) gﬁ)@uﬂ <l s é“— Gl gial) KBC e—“ﬁ
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Ay g Cpanatl) julae AZ8U. 5.4

slaall Jukl) s dddi. 1-5-4

Aeliall et iyl jlaal yagle Hhaall je o Sl (i e (e ) silag o) JlakY) gaas anial
Jlaial (55 Gun o A el Ciland gl & gand D gl Alall (yoa) 1Y) 5 LAY Aplal) (al 5eY)

.(Dean, 2021) (285 3 adll &5 iy Alia¥) Jlaial 5 Loadsie lll il N 2ol olad
Ay peed) AG8Y sl AdBL. 2-5-4

Sl (5 yanll saall 4 Dmpndll A0 3 10 Y 8 G pd e sl 53 cpdll JulaY1 il

Adaiusall ela SV sl Cun danaliall Ay o880 Al HAl) a3 5al) 3GV el S (5 ) all £lall Sy
Ondl) JWlaY) 30 5 ¢(Hughes & Alsheneifi, 2001) @lall Jd dallae Cas gind Al 5 saiall 5 (g ) pal) £Lall
il Sl ) jaY) L () 53 sl agdY Ao bl s 4y ) A Jall il 51 10 A 5 Om pb lasl 750 55

.(Igna, 2021) 4 yezl) 45310 52a ‘_g L‘—_g-hi JSSY\ Aalleadl Al yi ia_) [P
A gal) A ela ) JLaS) Ad8e 3-5-4

3yl Lgalay il 5 A8 all (Y1 ela )Y e Lee 550 alal | ks 458 ) A0l ela ,Y1 < yia)

Gl iy ey Alalaldl ol pal) 288 481 el Lialie Lie ) 1)) oy Lae 4 gaill 3 jiall paa J skl

A:J° Al J}';-.‘u “‘-‘AJ“' ):‘S‘ 48 5al) 4000 ‘P\AJ‘W C)i-.’ ‘:’Lﬂ‘)m‘ @43‘} ¢(Mendoza-Mendoza et al., 2017)

sl ST an 8 ey Loe s SO LS Jshal 5 5l 4y gl 5 jinl) (panin Lgilad ol 5 28LY) ¢ o)
.(Sreedevi et al., 2025) )';.'d\

5 skaall AN L) e jilie JS8 st A8 pal) ela 30 4 Asl A ol bl 3 s

SO ) el e g gl 458 5l A0l a1 s sl) ) e ) 530 2 5n 5 adlisd G

& S aa) i ) 5% A8l Al ela 3 Saall ool i LS 5 ¢(Agrawal et al., 2023) dailall 5V



125 LSS - s seall Gy )5S s 23 ) e aladiul aps
D Las cAaY Fpay 55 JSLE Appuse 43850l (3 5Y) a1 e 45 )l (Leeway space) ¢l dilue
Warkhandkar & ) &l ) shad Aglay e Caulidll @M\ JAlail) 5 48 gal) A ;L;J‘)J aalall 44 yal)

.(Habib, 2023
doulial) Qlf) Ada Lid) Addlia 4-5-4

Caaaa Gl i) aY dsalie clll s o e ST DA (e 480 el e Can)
L5 €5 emall el s Y LY GEN e (s B Lan 5 ¢Jual paaaa ) Cpmpanns Auplal) ilagaY)
bl sl s siadl AN 2505 e ol gl o st (el el Al A el ela V) pan alagial a3

.(American Academy of Pediatric Dentistry, 2021)
Saad) 48yl LBl 6-4

B Y axy el elally (a1 dgasall alSY) DG (S e o ey dphanil) de gana il
3 sall pe &5l Ll Jlseall bl AN (e el Cas & pie ) LeSY 2aLE A gaaaS il clally

.(Guo et al., 2023) 4lle Aaeladi s Ay 5y s A Lo Gt & jedal G <5 AY)

oY) Agaeall 2ulSY) N (S e (e shie (gl S aladiul e Al 3 e

ALl 35LeS (Bi03) 5o ) 2l 8 (Z1O2) p s 583l 2l e Ja 3 (Rootdent MTA)
oailiadl) Gauad 8 shaill 138 dpeal eS3 Adlad) 3y jlall QSN sl ) ) ool sladl elly
o8 Ay yud) ciliplail) d Leia g AL clud Hall il 5 gall Lol e Ll s salall 40k 1)
3 _plall dlll Adardll 4 Lgaladind die dpal) N & ekl 22022 ale Fetouh et al. 4w )2
O sally 40 jle o alall juaad) J< 5 ol Qa5 QLY Gl jriia 8 Taal 5 T8 i OIS Ly

Baliaall Lgidlady 3alall 038 i jaai dhaesiya Al o (ale 2ay Gl 5 5als ¢(Fetoun et al., 2022)
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1A Ledany laa «(Enterococcus faecalis) 4 ) &y saall il ) Sall v duals g dadall iy gaall

(Fetouh et al., 2024) (s 55 a5 (eaail) G sisall e adlall Zlaill cilllaia ol Sl

s 5 Al I A 3) amy 5380 5 50ad ole ol J slaay Ak ye ki aladinly Ca 3l i )
33 g3 sall W) maen 5 Gl o GalaBl JVA e Al 5 jaall Adda 5 Aaal 5 A5 ey D Y
Jomdl olid gaias llys il 8 deadiedd) eyl s 2900 sl O gall i Gulal (aniay Las
.(Dronamraju et al., 2023)

Baliae Galbiad i 4y @iy Gl il o geal) CusslSou %2.25 2 alaiiul
i 43f LS5 ol Aanny Taed i abnny Laa 20588 OB 35 sl JSll At 20800 Sy puianl
Ghid a8 alasin D Tial dleay Lo dolladl 4 5 3 s 505 dne ol A g oy Janll g (0
(2025 iy i sLuz et al, 2019) JuilaY)

el s A sllaall Baall ol el ae piloe (alachy Ayl Jalaall 4idad 4y S aladinly M) (Gualai o
oo 3l (W) 2all ae (38 53 A5Y (33183 3 30l 3k 5 caniall Jarall (3aial 5 ) slanall goasill 4y o
Smail-) Aaallall 4 53a) LoD 431 Caanad () 53 Lan Ml Al (o Ain )3 ool (g5 Lan ¢ 5 3 S ) sl
.(Faugeron et al., 2018

2l SV S S ye alail de pune 3alaS Adlall Al H3N 8 o 00 seall ) IS gam Dl A
22006 2l Kogan et al. 4l 2522011 ale Tilakchand et al. &l ;s caus 0¥ (an¥l Ayl
Balall ae Jaladll Gailiad (lany o 530 gaall Cuy ) IS s 943 MM ae Aiaeall 2N 3O (S ya 7 e
e gl Gl e Bliall ae caliaill ey Julail ALYl 5 A0l sl Gailiaddl 5 5a8 A (e
Tilakchand ) 22011 ole Alanezi et al. 4w )25 22009 ole Jafrania et al. 4wl @iy (Sl )

.(etal., 2011; Kogan et al., 2006; Jafrania et al., 2009; Alanezi et al., 2011
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o ) ALYl g Alall 4ty slal o5 paiiall udll & e 45,081 MUl 94225 38 5 il

G ¢(2025 w5 s (Enterococcus faecalis) 4 sl &g saadl <l Sall a5l slaafll (ada
2ulSY) S S e ae p gt seall o 6lS g %1 23z e O 22015 ple Andrade et al. 83
Andrade et al.,) Jhadall ¢lally da ja ae 43 )laally 488N I sunall Baliaal) diailiad (o (s ol 431224l
CiianY) ga pgd geall Cu 6l ua 9422 W g el O 22021 e s i g (g2 SI 83 LSy (2015

(2021 oty s g2l B A3dall iy guaall aliias ailiad (2300 ) gl

aiall gaiad o Alall Lgs Hail T ks A 30 sda 8 e aze 35S Jii Gulilind) glag &

BLadl Lkl o1l Lgiae ) gy il oda i Al dadlaall 2o (Jlaa 8 Lansls Slele 3ad 531 oSl
538 Aaf (eSS Aaalall Ak gl e Lalaall JiaY) HLall Leleay Lo dilal) dlaiall & dalis ¢ ozphal)
¥ara 81 sale (alid) aa Al shall e sanal) 5 Al AR (s a3 B2kl Lyl e 8 sl
Al 50 L Ly ediyliall i) ) ST 38 5 <(Olegario et al., 2022) (5 Y Aaage il ol lally 45 jlie (il
prail Alilas dpolad il y Alin) il candy lagill 038 aiai e 22010 ale o liny (5 madl

L2010 ety s pemall) Il 51y 2ay JELY) Gl Gl (A (555 g0 asa i JLAS LS ) Jay Laa cailaY)

duilaay) Jullail) d&dla 74

esiil) g o yal o (Y sl ol 038 8 Al dilian) Qs 5101S |[BM SPSS el s adiiu)
(o IS5 Loy 5 5 S iy 320l oty s s pseia s (Bise addinall Jdag Gadaill
oala S5 dglian ) Jdlaill Laad T jlma 5 alladl 8 Lolasiiad dplan ) gal ) ST maal Ml

.(Hazarika, 2019) 4xinlaill 4 gual) o glall bl 3 Jlae

(POst-hoc) dped) i Jlaall sl (g sals ¢ ST 5l (e sane (o dran¥) 51 4y 5l l paiall 45 il
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«(Kim, 2017) ST sl e gana EDE G (p < 0.05) Albas) AV 531 58 Maal) HLial) jela Laxie
2 P Adlasy) il o Jsaallleh sa3 & ey X2 o Jsmandl lgan 55 7 o 7] )il &5 Cus

.(Shanetal., 2017) 22017 ale Shan et al. 4wl )2 385 48 6 g 3 hall ST (1
A Al il Addlia  8-4

WMTA + NaOCI gel 4s gans gitii A28a 1-8-4

T oall Lilsassll g A 51 8 ) gal) (ailiadll g dsapeadl) A pal) ildi A8l 1-1-8-4

8 bl 7 amy Cll Ayl g pnfl) AN Al 3 Uy Y3080 A0a) G jall 55 < el

Agmla 43 A g Aty il JalS el L 52 90 5 e a3 815 s s el e sanall e alane
Ll all il gl G gy 3all ) s s sogll 8500 6N 5 5l 8 Jaged) JDEAY) 58 oSy
«(pH = 11.6) I Loss 28 2x i ))s (PH = 9.7) Aol 24 2y (IS g sall im 55308 G601 O
LAY Akl LibasS Loy a3 oy o gaall i omm oM Gl Bl daill L) ) jueS
Dianat dwl_s aala (CI) Ll 3l p8 asm 5 lld (5 a5 (LIS YR Gy Laa zlall 3 ) poadl)
o2 rlall 3al gl LAY i 3t ) ol ddasal) o) gall dllall 4518 o ) 22018 ple et al.
Gl xie o ) 22024 oo Sedek et al. 4wl )2 Cuals LS 5 ¢(Dianat et al., 2018) 4yl dileal)
i paall (Ca(OH)2) s8I 208 5 508 yad (ailily (V) dinaall 20lSY) 3G S jo Cians
sl Hall s 9 e (381 5 Lo 138 5 cApmnda AQISE D Ay e Jpanll ) (505 Les (ol il

.(Sedek et al., 2024) Le52 90 2y S
el ) ailiadl) of caass #2020 s\= Bshara & Ataya 4wl jo gzl o e s )l e

) nill BN Al s G V) «(Bshara & Ataya, 2020) Gz CulS 503 gaall Cuy ) oIS s ]

Lo dall LAY ulai 8 an b Las ody 58 4y IS (505 (51 5 g Jall ) i 5 el a8 51 () (5 2
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&b Aiamall 2ulSY) I S e (e (CaPY) psmedl€ll 2 ) 5y pad a3 Adlaly canal) 3y dail
Los 28 amy Lan 5l G (Okabe et al., 2006) g lell 5l sall LAY Lol )Y Aliss 85 Laa ¢s skl Jaws
Loga 152 (Ca2") psmndlSh 3l 5 anli (e ganall WIS 8 (Ca?") psanadlSH ) 5 duuss b plas )
Gt e dasd 3 (Ca?t) poseedl&l 350 s <l L OMS e zladl &) geae UOAD) Jilad et
A A el Qi JBIA el Alen 8 Lo T 50 canlli LS 5 cilianall 2 1) bl il s
#sle Rathinam et al. Al ya & 8D (Rathinam et al., 2021) eﬁ%ﬂ-ﬂj‘ IR FRIPLN s Al o) gall
RN el 5 e dal) UBAL Jai jall il uedl) e S5 (Ca??) pssd I 2 5i ob 22021
e Aldll o sl ol 22023 ale Spagnuolo et al. S35 «(Rathinam et al., 2021) (xall) dplSal 5
Gl aaen JOA iiall WIS 8 2ally &1 (spagnuolo et al., 2023) daedadl LIAD jilad 383 sulSl)
Solomon 4wl ;o ae (38 55 La 138 5 ¢y san 481 gia ol e Ll e Jo lan (o sl ciladle (sl daylital)
Gars ) i) el Sy ) sl 2dSY) 5 S e o @S5 1 22015 ple et al.
Al )3 e Uil y3 (3853 9 ¢(Solomon et al., 2015) <l b &Yl plara & Jashll gadl e < gaill & gan
3_ilal) Al Apdaaill e alhea (8 Anda AICE St A G g ) 02024 ol Sedek et al.
Al pe Al ) i CaliAS s «(Sedek et al., 2024) Last 455 14 e Apideal)l ulSYI 3N (S e
e oY) () sl el dmpill Cllisall avan L & jelal 1 22021 ple o L 5 53 S0)
aS (ia Ciienmd ALl Al pall O V) Lagy 45 a3 (5 85 el o a3 gaal) a5l sam 238 %22

(2021 <ol g2 SY) U aal) Al & ool ae ez e (e S

(ol s Jal el 8%, el Aue 51 8 ps g g ol gl 8T8 353l ) e pena LIS < g i
e Y Jail dgle 5 383 JSs ) Caagd Ul (Angiogenesis) dee sY) a5 dalay Gl i (Sayg
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o s (Clz) sl s (On) CumanS sV (s i (e daalill il 55all o aall (5 ging 5 el
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iy ) gall Saadai (e W1 580 JSIA Gl QS ) e Jy (gl 5 e ligal) (o (8 Ty il
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Ll y adal zle sS850 (PH = 12-13) il s s oned) 280 of & K3 31 22017 ale
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Estrela) L;.AL’J‘ BNENFRE GL’J\ 3 seae LIAL ) dae 2all LOIAD Sl jéay L,,EM‘ CSS g paadl) (3l



132 SHSS S - a g peall Cu IS sud 2DMa e aladiul 4
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p a3 ) gl patia yad g LSy Ladlad ST OIS mlandl (K55 cdlrine S 4 61 Al
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53] Gl 3 gmys si ) il axd 8 BaaLi) o G o Ay jaall de ganall of VI ¢ alll saill
Aplazall Balall G 4 seall 3 A ey Caany s el i dlee (e AUl LI 53 5al) da e 23)
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.(Farges et al., 2015)
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CONSORT 4aité

o CONSORT 2010 checklist of information to include when reporting a randomised trial=
Item Reported
Section/Topic No Checklist item on page No

Title and abstract
1a Identification as a randomised trial in the title
1b Structured summary of trial design, methods, results, and conclusions (tor speciic guidance see CONSORT for absiracts)

Introduction
Background and 2a  Scientific background and explanation of rationale
objectives 2b  Specific objectives or hypotheses
Methods
Trial design 3a Description of trial design (such as parallel, factorial) including allocation ratio
3b Important changes to methods after trial commencement (such as eligibility criteria), with reasons
Participants 4a Eligibility criteria for participants
4b Settings and locations where the data were collected
Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they were
actually administered
Qutcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when they

were assessed
6b  Any changes to trial outcomes after the trial commenced, with reasons
Sample size Ta How sample size was determined
Tb When applicable, explanation of any interim analyses and stopping guidelines
Randomisation:

Sequence Ba Method used to generate the random allocation sequence
generation 8b Type of randomisation; details of any restriction (such as blocking and block size)
Allocation =] Mechanism used to implement the random allocation sequence (such as sequentially numbered containers),
concealment describing any steps taken to conceal the sequence until interventions were assigned
mechanism
Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned participants to
interventions
Blinding 11a If done, who was blinded after assignment to interventions (for example, participants, care providers, those
CONSORT 2010 chechiist Page 1

assessing outcomes) and how
11b  If relevant, description of the similarity of interventions
Statistical methods 12a  Statistical methods used to compare groups for primary and secondary outcomes
12b Methods for additional analyses, such as subgroup analyses and adjusted analyses

Results
Participant flow (a 13a For each group, the numbers of participants who were randomly assigned, received intended treatment. and
diagram is strongly were analysed for the primary outcome
recommended) 13b  For each group, losses and exclusions after randomisation, together with reasons
Recruitment 14a Dates defining the periods of recruitment and follow-up
14b  Why the trial ended or was stopped
Baseline data 15 A table showing baseline demographic and clinical characteristics for each group

Numbers analysed 16  For each group, number of participants (denominator) included in each analysis and whether the analysis was
by original assigned groups
Qutcomes and 17a For each primary and secondary outcome, results for each group, and the estimated effect size and its
estimation precision (such as 95% confidence interval)
17b  For binary outcomes, presentation of both absolute and relative effect sizes is recommended
Ancillary analyses 18 Results of any other analyses performed, including subgroup ly and adj d analyses, distinguishing
pre-specified from exploratory

Harms 19  All important harms or unintended effects in each group (for specific guidance see CONSORT for harms)

Discussion

Limitations 20  Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses

Generalisability 21  Generalisability (external validity, applicability) of the trial findings

Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence

Other information

Registration 23  Registration number and name of trial registry

Protocol 24 Where the full trial p 3l can be d,ifa

Funding 25 Sources of funding and other support (such as supply of drugs), role of funders

*We strongly recommend reading this statement in conjunction with the CONSORT 2010 Expl and Elab for imp lanfi on all the 1tems. If relevant, we also
recommend reading CONSORT for cluster i d trials, £ ; and eq I trials, ph logical herbal inter . and prag tnals.
Add i are forth : for those and for up to date references relevant to this checklist, see www consort-statement org

CONSORT 2010 checkiist Page 2
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OPEN Analysis of pulp histological
response to pulpotomy performed
with white mineral trioxide
aggregate mixed with 2.25%
sodium hypochlorite gel in humans:
a randomized controlled clinical
trial

Mawia Karkoutly' -, Amirah Alnour?, Jamal Alabdullah®, Amjad Abu Hasna*5,
Ok Hyung Nam®’, Darin Jalloul®, Saleh Al Kurdi* & Nada Bshara®

This study aimed to evaluate the histological success of pulpotomy in primary molars using white
mineral trioxide aggregate (WMTA) mixed with 2.25% sodium hypochlorite (NaOCl) gel and to
evaluate in vitro its physical and chemical properties. The study had a clinical stage and an in-vitro
stage. The clinical study was conducted with 26 patients aged 8-10 years. It was a randomized
controlied trial to perf: a histologi I of pulp resp foll. y- Primary
first molars were randomly assngned in split mouth model to control group—-WMTA + dnstnlled water
(DW) or expenmemal group - -~ WMTA + NaOCl gel Teeth were extracted after 7, 30 or 90 days and
itted to h al lysis. The d stage was an in-vitro study to evaluate the physical
and chemical propemes of the two materials tested. SEM and EDX analyses and pH level evaluations
were performed after 24 h and 28 days ﬂw hutologuul findings revealed that while WMTA 4+ NaOC!
gel group sh d better od ic integrity (P < 0.05), WMTA + DW group had more favorable
outcomes in dentin bridge formation and pulp calcification (P < 0.05). Pulp tissue hemorrhage and
pulp fibrosis were similar b them (P > 0.05). Regarding materials’ in vitro evaluation, the pH
level md«:ated a h-gher initial pH for the WMTA + NaOClI gel group, which equalized after 28 days. SEM
h dalessh g surface for WMTA 4+ NaOCl gel, but it became similar
aher 28 days. EDX analysis indicated higher calcium and silicon percentages in the WMTA 4+ NaOC!
gel group -mtnlly, which increased in both groups after 28 days. Adding 2.25% NaOCI gel to WMTA
blastic integrity in both the short and med-um term. In addition, it had a similar
chemnul composition, surface morphology, and alkalinity when compared to WMTA + DW mixture.

Keywords Sodium hypochlorite gel, Mineral trioxide aggregate, Pulpotomy
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Treatment outcomes of pulpotomy in primary
molars utilizing 2.25% sodium hypochlorite
gel: a randomized controlled trial

Mawia Karkoutly'®, Amirah Alnour’, Amjad Abu Hasna®*, Ok Hyung Nam®®, Saleh Al Kurdi” and Nada Bshara'

p
Abstract

Background Sodium hypochiorite (NaOCl) gel can be a potential substitute in daily pediatric dentistry practice.
Given its high antimicrobial efficacy, NaOCl gel is expected to induce healing and improve pulpotomy treatment
outcomes. This study aimed to perform a histological, clinical, and radiographical evaluation of pulpotomy in human
primary molars utilizing 2.25% (NaOCl) gel as a medicament, followed by white mineral trioxide aggregate (WMTA) as
a base material.

Materials and methods A randomized, second-blinded, spiit-mouth clinical trial was conducted in cooperative
patients aged 8-10 years with 48 carious first primary molars, which were treated by: (I) NaOCl gel group: following
hemostasis, teeth were pulpotomized utilizing 225% NaOCl gel, and then WMTA paste was applied as a dressing
material, and (Il) control group: following hemostasis, WMTA paste was applied as a dressing material. Later, each
group was sub-divided into three sub-groups (n=8) according to the time planned for serial extraction: (1) 7 days, (1)
30 days, and (Ill) 90 days for histological evaluation. In addition, 40 s primary molars in cooperative patients aged 5-10
years indicated for pulpotomy were randomly allocated into two groups for clinical and radiographical evaluationat 3,
6, and 12 months follow-up. Data were analyzed by applying the chi-square test (p<0.05).

Results NaOCl gel improved odontoblastic integrity and dentin bridge formation (p < 0.001) without increasing pulp
necrosis or calcifications, The NaOCl gel group showed a 90% clinical and radiographical success rate at 3,6,and 12
months of follow-up. In the control group, the cl nical success rate was 85% after 3,6, and 12 months, whereas the
radiographical success rate was 100% at 3 months and decreased to 85% after 6 and 12 months.

Condusions Utilizing 2.25% NaOC! gel as a medicament in human primary molars pulpotomy improved the
treatment outcomes of the WMTA.

Trial registration ISRCTN registry, ISRCTN1590€457, registered 22 July 2024.
Keywords Pulpotomy, Primary teeth, Molar, Sodium hypochlorite, Mineral trioxide aggregate
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ARTICLE OPEN
Clinical and radiographic outcomes after pulpotomies using

mineral trioxide aggregate mixed with distilled water or 2.25%
sodium hypochlorite gel: a randomized controlled clinical trial

Mawia Karkoutly '™, Amjad Abu Hasna (0™, Ok Hyung Nam**, Ricardo Machado®, Saleh Al Kurdi” and Nada Bshara'
© The Authorls) 2025

OBJECTIVES: Sodium hypochiorite (NaOCI) gel is an effective additive for white mineral trioxide aggregate (WMTA) that enhances
its chemical and physical characteristics and significantly reduces setting time while biocompatibility. The study sought
to compare the outcomes of pulpotomies performed in primary teeth using WMTA mixed with 2.25% NaOCl gel or WMTA mixed
with distilled water (DW).

MATERIALS AND METHODS: it was a randomized, triple-blinded, s plit-mouth, controlled clinical trial. Forty primary second molars
from cooperative children aged 5-10 who required pulpotomy were randomly assigned to the control group—WMTA + DW or
experimental group—WMTA + NaOQ gel for clinical and radiographic assessments at 3, 6, and 12 months of follow-up. The clinical
evaluation involved checking for spontaneous pain, pain on percussion, tooth mobility, abscesses, sinus tracts, and the exfoliation
of the treated tooth. The periapical radiographic evaluation identified whether there was furcal radiclucency, internal or external
root resorption, and widening of the periodontal igament. Canal obliteration was not considered a failure.

RESULTS: The WMTA + NaOCl gel group showed a 90% and 95% dlinical and radiographical success rate, respectively, at 3, 6 and
12 months of follow-up. In the control group, the clinical success rate was 90% after 3, 6, and 12 months, whereas the
radvographical success rate was 100% at 3 months and decreased to 95% after 6 and to 85% after 12 months. No statistically
significant difference was detected between the two groups (p > 0.05).

CONCLUSIONS: The present research validated WMTA + NaOC! gel as a potentially effective material for pulpotomy in primary
molars.

80 Open (2025)11:69; https/dol.org/10.1038/541405-025-00356-2

INTRODUCTION Inflammation and During the procedure, the

Dental caries remains a significant public health challenge due to
its complex eticlogy, high incidence, widespread prevalence, and
management difficulties [1-3] Despite inadequate eating and
hygiene habits being the main contributing factors to the
occurmence of dental caries, the composition of the oral microbiota
also plays a key role [4, 5| Since untreated lesions usually
progress, leading to irreversible destruction of enamel, and dentin
tasues, and to pulp tissues inflammation. Dental caries is the main
factor responsible for premature teeth loss [6) resulting in eating,
nutritional, phonetic, esthetic, and psychological problems in
children [1-3). Consequently, different approaches to maintaining
young participants’ teeth have been studied (7, 8.

Pulpotomy is a rellable and effective treatment for managing
pulp-exposed primary teeth caused by carlous lesions or traumatic
Injuries. This approach is particularly efficient as the coronal pulp
tssue often harbors microorganisms and exhibits signs of

degeneration.
affected coronal pulp is excised, and a biocompatible material is
applied to the remaining healthy pulp tissue to promote healing
and preserve tooth function (7, 9).

For many years, calcdum hydroxide [CalOH);] was the most
widely used material to perform pulpotomies (10, 11]. However,
CalOH); solubility, lack of adhesion, and insufficient mechanical
properties encouraged the search and development of different
alternatives like calcium silicate-based cements mineral
trioxide aggregate (MTA) (12, 13 Biodentine [14), and Five
Mineral Oxide cement (SMO) (15, 16].

MTA is a powder mainly composed of caldum dislicate, it was
initially developed for sealing root perforations after mbxing it with
distilied water (DW) (12, 17-19). Among favorable properties of
MTA, bioc ability, low solubllity and long-term
stability stand out (l7-|9L However, MTA has some drawbacks,
such as high cost hard handiing due to its inadequate
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Objectives:

This study aimed to evaluate the sealing ability of mineral rioxide aggregate (MTA)
and 2.25% sodium hypochlorite (NaOCl) gel mixture in repairing furcal perforation
in primary molars using methylene blue dye penetration.

Materials and methods:

It was an in vitro experimental study. Sixty human primary molars were randomly
divided into four groups (n = 15). Group 1 (MTA + distilled water (DW)): Furcal
perforations were repaired with MTA and DW mixture. Group 2 (MTA + NaOCl
gel): Furcal perforations were repaired with MTA and 2.25% NaOCI gel mixture,
Group 3 (Positive control): Furcal perforations left untreated. Group 4 (Negative
control): Primary molars with no furcal perforations. The primary molars underwent
amputation 3 mm apical to the furcation area, then received a standard access cavity
preparation. The flowable composite was used 10 seal the canal orifices and the
apical end of each root. Clear nail varnish was applied to cover the cavity walls and
pulpal floor. The molars’ pulp chambers were placed in a 2% methylene blue
solution for 24 hours. The samples were then cut into mesiodistal sections, and the
extent of dye penetration was measured on each wall from the bottom of the
perforation to the floor of the pulp chamber.

Results:

The dye penetration score for the MTA + DW group was 0.05 ¢ 0.05, followed by
the MTA + NaOCl gel group (0.07 = 0.07). The MTA + DW mixture did not
outperform the MTA + NaOCI gel's sealing ability (p = 1.000). Both materials have
good sealing ability since no statistically significant difference was noted with the
negative control group (p > 0.05).

Conclusions:

The MTA + NaOCI gel mixture may serve as a viable alternative for repatring furcal
perforations in primary molars.

Keywords: Sodium hypochlorite gel, White mineral trioxide aggregate, Furcal
perforation, Sealing ability
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An in-vivo study

Included four groups: Group (1) (control): stamped with WMTA. Group (2)
(WMTA + NaOCI gel): stamped with WMTA + NaOCI. Group (3) (NaOCI gel —
WMTA): stamped with after pulp fixation with 2.25% NaOCI gel. Group (4)
(NaOCl gel - WMTA + NaOCI gel): stamped with WMTA + NaOCI gel after pulp
fixation with 2.25% NaOCI gel. The histological study consisted of 24 cases of
pulpotomy of primary first molars indicated for serial extraction in healthy children
aged 8-10 years. Serial extraction was performed after one week, one month, or
three months. The clinical and radiographic study consisted of 80 cases of
pulpotomy of primary second molars in healthy children aged 5-10 years. Follow-

up was conducted within each group for three months, six months, and one year.

Results

After 28 days, the WMTA + NaOCI gel group showed similar chemical
composition, surface morphology, and alkalinity to the control group. The WMTA
+ NaOClI gel group improved odontoblastic integrity and achieved excellent clinical
and radiographic results. The NaOCI gel - WMTA group outperformed the control
group in histological, clinical, and radiographic aspects. The NaOCI gel - WMTA
+ NaOCI gel group achieved favorable histological results, but clinical and

radiographic success rates were lower than the control group.

Conclusions

2.25% NaOCI gel can be used for pulp fixation in primary molars, followed by
WMTA as a dressing material. WMTA + NaOCI gel can be used as a dressing

material in primary molars, but only after hemostasis with distilled water.

Keywords
Mineral trioxide aggregate — Sodium hypochlorite gel — Pulpotomy — Primary
molars
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Sodium Hypochlorite Gel 2.25% and White Mineral Trioxide Aggregate
Mixture as Pulpotomy Medicament in Primary Molars

(Clinical, Radiographical and Histopathological Study)

Abstract

Backqground and objectives

White mineral trioxide aggregate (WMTA) is considered the ideal material for
pulpotomy in primary molars. However, its disadvantages include difficulty in
handling and prolonged hardening. In vitro studies have suggested combining it
with a 2.25% sodium hypochlorite (NaOCI) gel to avoid this. NaOCI solution has
been used in pulpotomy in primary teeth, and the gel has been proposed as an
alternative to the solution to reduce disadvantages. Zinc oxide-eugenol is used as a
base material after pulpotomy but causes pulp irritation. Therefore, more
biocompatible materials have been proposed. This study aimed to evaluate the
morphological and chemical properties of WMTA and 2.25% NaOCI gel mixture
and to assess the histological, clinical, and radiographic success of pulpotomy using
a mixture of WMTA and 2.25% NaOCI gel and pulp fixation with the gel in primary

molars.

Materials and methods

An in-vitro study

Included two groups (n = 1): Group (1) (WMTA + NaOCI gel): WMTA and 2.25%
NaOCl gel mixture. Group (2) (control): WMTA. Surface morphology was
assessed, energy-dispersive X-ray (EDX) analysis was performed, and pH values

were measured. The results of all tests were recorded after 24 hours and 28 days.
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