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Revascularization in Mature Teeth: A Case Series,
Challenges and Suggested Solutions

Heba Wahbeh* Mhd. Salem Rekab™*
Abstract

Background and aim: Regenerative Endodontics have become one of the treatments that are
considered when treating immature teeth. This procedure started to be applied in mature teeth
because researchers are looking for biologically based treatments that promote regeneration or
repair of the dentin-pulp complex destroyed by infection or trauma. Data on this topic is still
limited so more research is needed

in this area.

Materials and Methods: three permanent mature teeth with apical periodontitis in three patients
were treated with regenerative endodontics procedures, (Revascularization). isolation, working
length determination, mechanical instrumentation, irrigation, and application of triple antibiotic
paste performed in the first session, local anesthesia, isolation and induction of bleeding
performed in the second session, as well as sealing with 5MO and glass lonomer cement and
composite. The first case was excluded to be treated with conventional endodontic treatment. An
anesthetic was used without vasoconstrictor in the first and second cases but with
vasoconstrictor in the third. Completed cases were followed up for 24- 30 months.

Conclusions: In light of this series, the following can be concluded: Anesthesia with an
anesthetic that has a vasoconstrictor and sufficiently widening the apex make the induction of
bleeding easier, there is a possibility of discoloration after treatment, the regenerative
endodontic treatment (Revascularization) achieves the primary goal of conventional endodontic
treatment, which is the resolution of clinical and radiological signs and symptoms.

Key words: Regenerative endodontic treatment, Revascularization, Cell homing, Local
anesthesia, Apical size.

* PhD student in Department of Operative Dentistry and Endodontics, Faculty of dentistry,

Damascus University

** Professor - Endodontics and Operative dentistry - Faculty of Dentistry - Damascus University.
42



QlS)p Ay .o

2022 sle— Jo¥1 aaall = @ly (palill alal) — dydal) o glall (300 drals Alae

LAl o ga AV el s A303aE) AT dAalladll
o ety S Lokl dallad) & Adaal 45D
Aaledl 8 Ml 3l S Ly Chadll sjuas
Saoud TM et al , ) Usis dliie 4y e sl
.(2016, 1

daa G eha) Ll LA AG s)ad) Gy
iy cplall Aasie 3umiall Al Jlagd
@l Bl DA ) dla) aglans IS5 i
slglall cal 35 «(Murray PE et al, 2007, 377) ;.
salely 2a3a3) L) Aalleall clallaias i 450
KimSG) lalis aalyie JS5 Lpall salely Gy A
ol )f el o Guai 3 «(et al, 2018, 1368
danigl  yualic o adied pysdidl &g A salel
33l GEaT baals e AV D dandl
WAl as (Hargreaves KM et al, 2021, 1603 )
Chrepa V') (Lovelace TW et al, 2011, 133)4ie 3al)
Begue-Kirn C et ) 3l Jalse (et al, 2015,1654
Kontakiotis EG et al, ) <Y\&uls ( al, 1992, 491
-(Topcuoglu G et al, 2016, 1344) ( 2015,146
oo DAl | daadic e DA & Ledall LA
) il salall DAY YD 1) LAl S a3aA
-(Moore et al, 2006, 1880) 4 RS

e pbine b Cag Lo dal AN o e 23 e
L0023 D Al 6 ehlas A WD G Y ad
WA iy 1y g3 Jea dihidl 4 aalgs
Sonoyama W et al, ) SCAPs a3l dalall e 3al)
PDLSCs (il Jsa Lol e dall LAY, (2006, 1
&l Ledall LAy (Seo BM et al, 2004, 149)
(Friedenstein AJ et al, 1974, 331) BMSCs bl
Liao J et al, ) IPAPCs dulgily] 435,M) Call) LAY,

43

-

:4aa8al)
) A s Ladle Aiph o A Aalled)
Al A Jlasialy ety QL) 48l e 253kl)
dalladl s2ag . (Carrotte, 2004,299) dlla salay
e e aldeV) Sy 3aie Gilgiw die A e
Ll cla¥) iy 5 0 Ay Gl la el
313) dalled 4o e i of oSe Gha R
Lllie cand Ll 450 4allaalls 13 (Trope, 2010,
«(Garcia-Godoy F et al, 2012, 36 ) <Ylall oty 4
3 Alls s Tropes Banchs i 2004 sle 8
sale) lele Gl oLyl ol saaa dalles Cus i)
) Al sl L L) Jlay L by 35
ele 45 «(Banchs F et al, 2004, 196 ) 4aaail)
Cilsd ADA L&Y lny) Gla Ases i 2011
& A Ayl sale] S G e Gaaill mas
LY e ) Al 5,0 ASe e L)
American Dental Association, ) sy o A,
bt paasdl 13 Jss S caiuls o 2010
5 Gl Jgn Baglad) Apaal) 3l pag ey il
Slebal g Gl B3 pay AXD Aslladl oseda
Glalledl (e saldadU ElVlaall Cja Agpn e
138 &) 3 35 3 Alea (L) dallee 8 Zoadad 200
) Ly el 3as L iy o cany ellaadl)
(Saoud TM et al , ) cpsdldl e A Gl 3
dallad) ialainV 28,49 Lneall Gy 2016,1
b A0aR AN Aalled) (e Gl Caagll (A5
Oy @l Jon A8V el Gale¥ly clolall all)
b e g phall s JLaSly ghasdl A5 3al)
«( American Association of Endodontists,2013)
Ll G dadled) (o Chagl o)t LiSey 13



dagiie Jslag it A Vs 15 M) Al L) 3 Ll 5 sale)

daphll o3 cilllie e Gad 4N ((Ledall DAY
3y ¢(Eramo et al. 2018, 405) das)la doeds WA
Aabie JSlie 50 WDIAN g5 Hasauly La DN
Doy Lalafill 485l Je Jpmall dya (peund
CDA3L Lot daiiyl) A5 Lgiallaay Tedall LAY
S eliad) bl Laglanl) 5yshaally (LAY sen)
.(Kim SG et al. 2013, 106) ahs¥ Jseds 4§ oy
2355 o Y Al o368 (LAY g ) Al W
glas s Gl () Fa 4 DAY e 2das Laa
30 Jale Jlewind ge MWiad cJiiaddl 3 Sl
Adiall midlly cle sl AU (K alasi) 880 Y Wau g
-(Duncan HF et al, 2019, 146) (il &

Haid)l cV 3 Lasiedl Ll 45 sale) o)
DA 4mg o sadins diph o AL oda
Jiar eaY! 138 35 ¢(Duncan HF et al, 2019, 146)
i) By bslad 3L (e a3l e (T
Thibodeau, B et al, 2007, ) 45l 3ale) #lad dajd
o Isanll il Galayd agas 0 WY 5 (688
ann bl BISI 5ol tlas (A alall Shaall a3as
4wdly W o((Yang, J et al, 2016, 2) ;A 4
Al 55 bl (g0 dapd ) Aalay L ASH el
Fouad A F, ) &3l 450 dalled) 8 48K ()& )
Jie cluhAll cnil M4 (2011, 286

Shivashankar V. Y et (Thibodeau, B et al, 2007)
4lad (Vijayaraghavan R et al, 2012) (al, 2012)
Joiluissie Ga me say (OE sllall (sana
«(Sato I et al, 1996) (plSumginay CpmsloSsld g yumy
O e <l o) Lgla ()3 A uldl dudlly W
o Lad fgie b Al WA sma L 3
('Yang J et al, 2016, 3) lgmasis Gid) dae g sale)

44

13)) DPSCs 4Ll 45 £e2all LDIAY, (2011, 1217
(2 bl b laalie iy Lol Gl gl
-(Gronthos S et al, 2000, 13625)

Lebali)l et (sl (LAY S ae s 3 o8 s YIEL)
Kl Taulie By ey plas lehaas Wi
Alshehadat S ) agiall (sl s ) ae iy
Uady s Al 5588 o iy o(A et al, 2016, 1
Kretlow ) suaal) =il ae (33l5ia J<8 Plasd AL,
.(JD et al, 2007, 264

G daiyi ot lany o Glisgn 13l delse
Lind ) dejiie A5la cullalis alaiil Cangl) LAY mlas
Slo Asie Lkt aladle aag Yy (M, 1996, 1
e 3o, ALGSe Al QY] 2l sy (ol
£l e olag Wla aisisd 3 el
cell WAl 4ag, cell transplantation WAl
WAl ¢35 As -(He L et al, 2017, 144) .homing
A Je j3dy i Ledall AN Jid of
A e ) DAY aag Cing iy g & O
Asbidl ) el WA Qlatiul Gyl ge gl
235 3l dalse Lebusi Al ciblay) Gl oo 43k
lgallee S Eeds WA i ) zlady digh
WAl a4 s 13 (Yang J et al, 2016,2)
Gob oo 4B Ledad) DAY yas aly 2
S el o Gall Glias adse sl dalse
Andreas K et al, ) 4l dau¥) f WDAN Jlaga)
G saely il calel o6l NSy ¢ (2014, 483
Kim JY et ) Llsaall 23l e 23000 Jd el
et al, 2011) (Ishizaka R et al, 2012) (al, 2010
g paaialy Gy I s ¢la) 30 ¢(lohara K
£)) WAl e saded) diphll e Jeud DA



QlS)p Ay .o

2022 sle— Jo¥1 aaall = @ly (palill alal) — dydal) o glall (300 drals Alae

Y ppandl) Slea aladialy  SalSd) sl IS
Dia-) s £yaY) (dentsply) 4Syi (x — smart)
maaill 0 2l s 35 s i ) (Xfile
asslall Cuyslones el WL Jhain] a5 il
(a2 2553 U8 Lo ) Gy Jemr (% 2.5
ae 0o all sl e B gibe Tled) Ak 3y A
pssiall Cuylsun aily A N dabaid) 1) S
sl VL sl Caiag coaslaall Jeadly
Dstudl) ey LRI #G) ghas QSR el
Gasksi) G 3B Gugan el Ay 33l iy %37
.(Kim JH et al, 2010, 1086) (& slalall ¢ sane
o Al pulie cdal DA sllall juanl
ahlal e K Gsaase
iyeull (Ultra Medica) 48,5 (Flancogel 500)
(El-Saad) 48,4 (Geproz 500)  (rawlusSlég
Doxycycline Mercypharma) (alSiluS s oyl
= Gades dyguadl (Mercypharma) 4Sys (100
LK5aY1 (Thermo Fisher) 4858 e JsSile (plug y
Pl Sl g @l sy mpell cpieS
K 3 alasinly IS L) L) slalal) Jeasls BB W
cae 2 o Jalall Jshall i Lo ) allaaly @llyg 25 (ol
L e Banll by delld) Cojlie ey o5t
Al ) say Clse magh Gty slalall
Aalleal) ol (gl sle :AgEl Audall a5 . oyl
S oombel G asms Ly Al ol G g
O %3 il M ganal i (ldle
Jols echlad) Salall Gl clies (iley (i
H e alatinly (DA sllall ¢garay Cgall afil
EDTA . & Jo§ Cadaadll daadl clg)) oSy
Gitns (o 10 Lagdaall deadly & Ja 20 %17

Jsladg e Al

45

sl sale) plad A G ol Q) 8 S8
sl ge sl 3N Gl OSN3 allen
Gl as) G YY) (Kling et al, 1986,86)
B e el WIS IS 0.32 (ks 5 canny nnl
AT saal am
.(2013,761

taagl)

ang Ak Taaaty) Gadadl) 4G dalladd 5,8 dilas
CLIY) cld 50 AlaCe Al Ll b (LA
ldlally Gabel) Al e 3350 il e dspail
1 Jsn sphsial byl G5 ol cladg

Laureys WG et al, )

oan S aay cJaall O cplily gsaasall
dajiid) Jolally Jeall ol 3 cipels ) cldsd
Ao i

140 0 ) N AY)

Gl iy Ll samy ol tAsadl cYW g
pafll ALE, sl Aadiee cau 1 e ral 3550
Agdy) e JalE Y dalad) o 500

G K galy dhle 11 jeny Gape 1 IV Al
Gl ase il LY lglae ol Bed dasla 8 oly)
AaSa (il G it fee lailly (gl Gandll sals 11
Lyl dalae by oAigyd A cldy A 5y,
Lagdpsill dganll pan il ASya gl YAl
salely dadlaal) Canjily «anle Gl il Gesy
Clelay) Ao dsileadl caaly Jahll Jal e i 5
ey Cmy ) & el Ala) dalia Ny el
Dl eyt N Adall Ly LohgSA dapy Jal
K pae Ul oyl Z0D 5paall iy Jalladd) Salally
sday Jaladl Jolall 234, ZgLll) (MANI) 4S5 (o
20 b 08y K e plaaiuly J5Y) 55,000



dagiie Jslag it A Vs 15 M) Al L) 3 Ll 5 sale)

5MO 54l :(2) Jeal
b dapall die Al dsag pe Alald 3al) e die L
BB 10 Uil axag 235,00 Jsa dalaiall ijas ol
el 1Y) uled 33l e sial) R Ly,
dalnsally 4350l (SHAM Dentico) 484 (e 5MO
e Juad o Gl (gsine ) Glldg (2) JSE
byl cAE) L)) i) e duky Aokl Caecass
GVl Akl cnayl G iy Ak
- saa Sl

Dot 125 el 65 el 35 ed s Qs gy
o Gl Ganillyy L(3) SN LD 245 Lt 18
Lubia o ol aag oy e S gabel 4 aag
i) Sl haal S sali s oly (Gaal) S g e
bl Lagl celadll Gandllys (Sl (8 (38 aag ol
a3 45 )3 481 paa

46

il die fhae 25 eld Kooy pladsuly sl
Jsn Ailaiall i cae 5 ) 3 Aluas 33,3 et
oSy S e 32 deldl (ujlie ae alisy 45,
Shah ) 32 el clldy dyall o e A bl G)lie
O aeilh iy G daay W1 (1 ((N, 2016, 297
2336 b Gaagyall oS5 4885 15 3 Aglaall ) paia
Gy A5 i) 3ale) bl el Jal e GUEYL )8
O Al dalleal)

Gl 2K Curaly i 22 ens dcaige sAulll AW
G50 Al asay i) (gs<a (6l e 3 Y QL)
aas Aledl (LU Jald Gand ol 21 gud) e
A5 bl Blian ey Aal) Tyl Aliaa () G
AENNs Ayg Al salels oLl o Ayl dale sl
Axglially & Mall ae s

Alall 35Sl lgasis llaally Liad 1 1Y) dudal
Sl Y ¢ SulSud) jumadll b GO a5V
LW (MAND) 458 e Lgadl Dl jpasdl)
S Gl IS o aay (B0 (b B 5 )3 ylang
Lapdl cole alad B 2y Bl Auall .20
Glle J cabel ol g ol dalladl Jlsiny
Gl a3l IS N1 A S LSy Ay
& Oy clemis Akl olg Y15 slalall dlls Jialls %3
S8 15 sy e S LS G e (el
s casthall (o J8 (s5ime (M 3l e Jsuanl)
s JRa) Gk e e Lo T3y ) e ae 5 3y
(1)JEN Cims ol (sinna (ulds 3LEN 8 aiaa ()
il e (mpall) dla s



QlS)a cduny . a

2022 sle— Jo¥1 aaall = @ly (palill alal) — dydal) o glall (300 drals Alae

cialy doapdl e dgs Al sale) gl LAlsda)
A daliay AN el el e dal sl
gy hlhadl alll Bl st V) 3
(Jalal Johall aanis K aysa sl oy 350 3 paall
opaaill dalieg DY) Hlall (SalSall juasdl 3
OIS o w80 B U el ey (S Al 3Ll
sl elYL DhaY) e 200 A3V layld
sLall Caia g (aslonall Juadly & «%2.5 asseall
Eigia qiad Ay 33l iy cAabaall L8 ¢ LAY,
Slan M) (DA slalal) ¢smne udal JED oH)
LA AL &8 LS ik

g aly canlad ADG 2y Ayl cale HAgAI 503
Gaase Bagpall €33y i cldle f (abel &
ollind Ghley e g %2 OfSsul M
gl 358 Gaae aad e Jeanll ) 3 1:80000
QIS @y o sl Jesel o oSl
gy hlaal Galall G Bie xely sl Geca
e Bl cding elg Yl gals alalall Jol sl
akiall G5 Gk oe il e (mpadl dgla)
7 NOR i B WVESC g * & RS Wl BTS PN
PN P g DN YN~ N RSP P Y
gaall JRam da o 10 83 Usiyly oylad dalad
VA gl

siall (35 5MO Asead) 2lSY) led 33l il
L C83e ara iy yaall Cadidg Ay Aild Gy

st e o8B ISy daladl) culyf 2B dudal 3

GV Lalkdll cuaeyl Ll & 5MO sik
(opd)  Gandll Ayl Cuediuly LC)en Sl

Oedl 35 ed am AN Gl 8 el

Ded 305 e syl 185 hesl2 5 ¢ el

47

AN Al daylia (3) Jell
ol 3y gl r Aadlaal) aay i cApdlaal) 8 <

g 18 5 g 12 3y g ¢ gl 6y 8
Lgd24 =i
Gb 4K Cumaly 4w 50 ey dcagye sA3GN AW
S Y ) sl sl Bde daela 8 )
o ol dgall b Ak g e gl o e
O G el (ol Gandl) xe . i) Gl
VAN Lyl ity (A0 481 Culdy & saia 34 Gl



dagiie Jslag it A Vs 15 M) Al L) 3 Ll 5 sale)

Al Alal) daylia (4) JCEY
YV JUTRRWRVIVIRIRT U EIN R X PN I T
24 s ig g 18 i3 gl 12 i g gl Gy 1
e 30 ay ik g
Discussion :4.g8iall
Jprad ¢ ocaye 4D die Gliad EME @D 13 Caiay
Glidy (DAY s Al a3 D dallel
Glehay) cysla Lay LD o adiall (oS )
Ayl Q) Jeadl 2R ) A8 DY e Tea
Gilady e¥la plis 3k o Sed) ey Juady)
Al
laligals il claaAll 5V Glesy ddsliadl oS clua
(e haY) o laydlis dagidall Jolally Jend) oLl
Calaal Baan e dys i sale) il G 330 (Bl
le IS 20D dallaal
s slally calaaall s
Aalaall 59,3 wusi adal Aglad) Cupa V) Al b
S sl 80,3 ilate CuAS e 2all Ny <
(Fang Y et al, 2018, 414) duly acjp Ll )yl
1 V0.5 on gzl o) 5,3 ki G L T )
Adadl) ) lallad) b - lad L e ael o
& ( Laureys WG et al, 2013, 761) cauas 43 V)
el 5l L e 032 Sl Gl Dl 4t
S AR 85,0 sy 13Sa s L G saal)
onadl) aayy Al A 8 o< 35

48

o ol dsm pre (Dl pasill Baagly L(4) S
S obea) Szl sl Gall S gl Hulea
Tagly el 038 Ll Al Gips Sl sl

Ly L)W Jom 48Y) gl e bl (anilly




QlS)p Ay .o

2022 sle— Jo¥1 aaall = @ly (palill alal) — dydal) o glall (300 drals Alae

Ly (Tanase S et al, 1998, 283) Plad S8 e
Bale A GAl e 2ulST J Gigaill anSl asa)
.5MO

Gl Gl & Ladle diphS Ayl sale) ol
slad oallall 8 Baag) 1N AlaKe 40,000 )
Lo 2y aldle f (abel & sy aaey )
B B8 g e 30524 O a8 i
dggray QL) b LS mpe Ayl ) 5185 L 1))
blls olillall @iy L dagtialy dalledd) velger agalill
bia chise G i gl Lyl 385 gla
LY ) b dmen JE e Bypdiall 3agal)
fol LS Aagliall il e Cum

Gldley pabel asay atey Lelad 48Y) cla) 1 la
O AV aaa plal el s skl (A
aaa ol 18lEs e S pabel dsa atey LA
rdidy caldley gabel sms e g LS )
S pabel dsms aa leana i aae o A8V aas L
LAldle

L)) D) dalled) Calaal dalladl ol s ()
toflaal A G adial)l JeSig ) Allad ) 2gny 3
Rl dlayally Q) e elonill oy (11 Ay
padia) aw L) e eleadll dually L0333
slaall ggazas % 2.5 S5 asasiall <o
amtsiall CupslSoua (e %25 5SAL ) L)
Gilallaadll 8 axdiedl)l LG SN dglie Walsa
Marion ) 4ie Lo J8 481 % 5.25 :aadad) 400
sy o Jall 380 s 3 (JIC et al, 2012, 36
Alkahtani A et al, 2014, ) lyuldy edall WA
Ring KC et al, ) gl mhan o Ll aias (480
o oM %1 585 e dlad ST sa5.(2008,1447

49

o Aey) i aid phlesl) Gl ge JA
Call Uglae die A3l (3055 e dally 35,0 ddlaidl)
Llee =aii ol (Miller EK et al, 2012) <yl e
s Angy 3l Agladll a2y G e ayail
sy 3y 35 3 e g Al ol gl Al pe dials
ol Gugan Jaaan el @l 5,30 ks o ) ells
O @iy ookl By 558 ) rling ey Lea
20 s bl aflled Gaiud e Jleie) go USas
OIS oS clguaii eyl el Al Al 3 .38
Gt Al el seluy 28y 80 Ll ) aonssill
b A 55,0 e A3Eally dxals 350 DA (g A3
Gl ggiae of V) daagd Lo Jadlls Jaag ¢ 51 Al
A6 oS Y Gl gl e 3 e (B O
il ge AZals 3al) 13e die BN Ly dimyyal

L Al gl 55580 A glaal)
e o Jedind) M Jagu) AN A 3
Joeaall laxie Jaagly sl Aulall 4 (fley (ke
Jiaw el Gl of e a3l e lS cays e
Agladl 330 A} are e a2l eg al) S (4
da)) ) ey agay sy dligh sae A8l W e
pcs a3l o Gapadll Al oW 3 Ayl
AV oy 303 el Jaall e @GN ) dalal)
oaiiall dgag leing A a3l 33 sl ey Gl
GV gaa] & a3l Ll Sl
sl e aY) eVl 8 asaa axey Jaw IS
aas Lo Tang 3N pie Alglae 3 Ll diplal) & U o
Petrino JA ) (iiyslatia i e Ala 5@ 4 Jadlly
O3Bl (a3 Tl Laaaal 35 3) (et al, 2009, 538
) 3 AN sllal) (sane & GalSnS sl plasiy
e Jl CRY) Gk e psellSl 3lels Jasiy



dagiie Jslag it A Vs 15 M) Al L) 3 Ll 5 sale)

Sl A paie sy oo Y aVEL -2
sl Cilee (S0l Gallall 8 I alall Siadl)
G IS sl el i AES A 3 5e0)
.(Hargreaves KM et al, 2008, S52) i
Oo A Sl dalse a2 (gean sl dalse =3
(Sass (Lubkowska, A et al, 2012, 4S) lssilall
QA e Basmsall sl Jalse e saliw) Ll
Gl A 2 sl e pam sl
.(Galler, K.M et al, 2015, 363) EDTA alaiiuly
il o Jsasdl 3 aale Lligial Y1 ana ()
cals L (5580 Lo Ll 2o 200 dabluay 81 & 3
ol zlisi a5 (Natkin, E et al, 1984) Luss Loy
CREAY) e da asay e a2 ey (aba Jals
dalledll 5lly Byl claY) O
&b oaliail ISy 48 ) ((Caliskan, MK. 2004)
ST Gl 68 Lavie 4l ladlaal # s Jans
-(Bornstein, M. M, et al, 2015) a5 (e

aa o)

conclusions :claliiiud)

Lhall 58 ey Leladlly ppidl 0 e oly
sl glily @by bl ol 4 s
CHP R DA DU, [ I IR S
3 gl paiadl e gslall el aladial L]
Wsen ST Lelaay Wy s ey il sale) el Gy
&g L
o panaill Lulie yalall 5,0 Guld oSN 8§ .2
o el G pling 135 Les aleny LGy o cca3il
REAN

SR Al e pald) Wl dele alasaal ¢ L3
(Aniay ol OS] dallaall G 3B 338 e caid oGl
Aallaall amy 3BN Cigaa L) ) oLad) cany 1Y)

Y dalge A aa

50

el .(Marion JIC et al, 2012) J8 JS& o))
paiualy AgBY) sl & 4Tllad (A dlalall () sana
aihall 33lma) 4ol Cu aadie Ji Yy Lad
Gpexivnal) Je by g8 ¢(Latham J et al, 2016)
Sat0 ) 4 ddme Gl g zlall mhan o Dagial)
LA Gamy G e a3l e (1 et al, 1996, 122
aa G’DCJ\ Alaiall o saza u:uL@_aLuL il Ciaag
e E. faecalis Je sladll 3 oSl el
ol Y (Pereira TC et al, 2017) Zaladl il
OSs el chlal sl @l il alidp
(Adl A et al, 2012) Lllad 43li3€a ST (ISl sinal)
3 DA lall myiad JaeS JsSUle clsigy padind
G GAD O Sedl e @liall Agld) ddlad) )
.(Petrino JA et al, 2009, 541) oLal) (e i<
Gl e ampadll ol a3ad) dls el ddll W
Al Luld) Ll g ) ash a8 sl e
@siad 45l 35316 ((Qingan Xu et al, 2018, 2)
oty OB Dl clalled) jualic e
Aahidl e oyl e Gl Gy 123l WA 1
WAl 1S T 55,0 AlaSa e o) 8 40,0
Lovelace TW et ) slall ypa ) cpliliaall e dall
Ledall DAY Gleuly of o€l WS «(al, 2011,135
B 5 ) Alie ye ol a8 cpels A
ae Gl AlaSe Gl eVl B Ll el
Lol Jon dihidl s splaadl e DAY ol
led b (Chrepa V et al, 2015,1654, 1657)
3y 3 ¢(Hargreaves KM et al, 2021, 1583) _4aY!
3Ll (s Basasall 23 dde A Glenlll S g i)
(Chrepa V et al, 2015, (sileal) a2l Ay cuiygd L 13
.1655)



QlS)p Ay .o

2022 sle— Jo¥1 aaall = @ly (palill alal) — dydal) o glall (300 drals Alae

A 9% U R PR PN NN W 1 P PO S
A e aldeWL dalldl JSgign ek
3 Alsgns Alsad ST lghulad Aih ol cilad)y
AN e U Alginne ) dalsy Jadl 138 JIy L
Aslled) @lehaly dileiall cilpadll o il apil

51

Y 2 28 13a s Al cilalia) A3 e ) e
Alaally LSy dladall e OlulSul il 3ye) alagial
AL R P DA PGSR RF W R
A Jsar BMO 338 diaaal)l 2SI dlse Jlagicd

.Biodentine Ji«
Ayl ) satieadl 0003 A3l Al e oS 4
by Jiiadl 8 ot 8 Apite Aalle WA 4



dagiie Jslag it A Vs 15 M) Al L) 3 Ll 5 sale)

10.

11.
12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

References
-Adl A, Shojaee NS, & Motamedifar M. (2012) A Comparison between the Antimicrobial Effects of
Triple Antibiotic Paste and Calcium Hydroxide Against Entrococcus Faecalis. Iran Endod J.;7
:(3):149-55
-Alkahtani A, Alkahtany SM & Anil S. (2014) An in vitro evaluation of the cytotoxicity of varying
concentrations of sodium hypochlorite on human mesenchymal stem cells. J Contemp Dent Pract:
15(4): 473-81
-Alshehadat S A, Thu H A, Abdul Hamid S Sh, Nurul A A, Abdul Rani S & Ahmad A. (2016)
Scaffolds for dental pulp tissue regeneration: A review, International Dental & Medical Journal of
Advanced Research, 2: 1-12
-American Association of Endodontists, (2013) Considerations for Regenerative Procedures,
Available at: http://www.aae.org
-American Dental Association, (2010) Changes to the Code 2011-2012 Current Dental Terminology,
American Dental Association,Chicago, IL, USA,: 89
-Andreas K, Sittinger M, & Ringe J (2014) Toward in situ tissue engineering: chemokine-guided
stem cell recruitment. Trends Biotechnol 32(9):483-92
-Banchs F& Trope M. (2004) Revascularization of immature permanent teeth with apical
periodontitis: new treatment protocol? J Endod: 30: 196- 200.
-Begue-Kirn C, et al. (1992) Effects of dentin proteins, transforming growth factor beta 1 (TGF
beta 1) and bone morphogenetic protein 2 (BMP2) on the differentiation of odontoblast in vitro,
Int J Dev Biol: 36:(4) 491- 503
-Bornstein, M. M., Bingisser, A. C., Reichart, P. A., Sendi, P., Bosshardt, D. D., & Von Arx, T. (2015).
Comparison between radiographic (2-dimensional and 3-dimensional) and histologic findings of
periapical lesions treated with apical surgery. J Endod, 41(6), 804-11.
-Caliskan, M. K. (2004). Prognosis of large cyst-like periapical lesions following nonsurgical root
canal treatment: a clinical review. Int Endod J, 37(6), 408-16.
-Carrotte P. (2004) Endodontics. Part 3. Treatment of endodontic emergencies, Br Dent J: 197: 299.
-Chrepa V, Henry MA, Daniel BJ, & Diogenes, A. (2015) Delivery of apical mesenchymal stem cells
into root canals of mature teeth, J Dent Res: 94 :(12): 1653-59.
-Duncan HF, Cooper PR. (2019) Clinical Approaches in Endodontic Regeneration : current and
emerging therapeutic perspectives, 1% ed, Switzerland : Springer, 139- 59
-Eramo, S., Natali, A., Pinna, R., & Milia, E. (2018). Dental pulp regeneration via cell homing. Int
Endod J, 51(4), 405-19.
-Fang Y, Wang X, Zhu J, Su, C, Yang Y & Meng L. (2018). Influence of Apical Diameter on the
Outcome of Regenerative Endodontic Treatment in Teeth with Pulp Necrosis: A Review. J Endod,
44(3), 414-31.
-Fouad A. F. (2011) The microbial challenge to pulp regeneration. Adv. Dent. Res. 23 (3): 285-89.
-Friedenstein  AJ, Chailakhyan RK, Latsinik NV, & Keiliss-Borok, V. (1974) Stromal cells
responsible for transferring the microenvironment of the hemopoietic tissues. Cloning in vitro
and retransplantation in vivo, Transplantation;17: 331.
-Galler, K.M.; Buchalla, W.; Hiller, K.-A.; Federlin, M.; & Eidt, A.; Schiefersteiner, M.; & Schmalz, G.
(2015) Influence of root canal disinfections on growth factor release from dentin. J. Endod., 41,
363-368.
-Garcia-Godoy F& Murray PE. (2012) Recommendations for using regenerative endodontic
procedures in permanent immature traumatized teeth Dent Traumatol: 28: 33- 41.
-Gronthos S, Mankani M, Brahim J, & Shi S. (2000) Postnatal human dental pulp stem cells
(DPSCs) in vitro and in vivo, Proc Natl Acad Sci U S A ;97 (25): 13625- 30
-Hargreaves KM, Cohen S, & Berman LH. (2021) Cohen’s pathways of the pulp. 12" ed, Missouri:
USA. Mo: Mosby Elsevier.605, 1583.
-Hargreaves, K. M., Giesler, T., Henry, M., & Wang, Y. (2008). Regeneration potential of the young
permanent tooth: what does the future hold? J Endod, 34 :(7 Suppl), S51-S56.

52


http://www.aae.org/

QS a a2 2022 sle— Jo¥1 aaall = @ly (palill alal) — dydal) o glall (300 drals Alae

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

42,

43.

-He L., Zhong, J., Gong, Q., Cheng, B., Kim, S. G., Ling, J., & Mao, J. J. (2017). Regenerative
Endodontics by Cell Homing. Dent Clin N Am, 61(1), 143-159.
-lohara K, et al. (2011) Complete pulp regeneration after pulpectomy by transplantation of
CD1051 stem cells with stromal cell-derived factor-1. Tissue Eng Part A; 17:1911-20.
-Ishizaka R, lohara K, Murakami M, & Nakashima, M. (2012) Regeneration of dental pulp following
pulpectomy by fractionated stem/progenitor cells from bone marrow and adipose tissue.
Biomaterials 33:2109-18.
-Kim JH, Kim Y, Shin S, Park JW & Jung IY. (2010). Tooth Discoloration of Immature Permanent
Incisor Associated with Triple Antibiotic Therapy: A Case Report. J Endod; 36 (6): 1086- 91

- Kim, J. Y., Xin, X., Moioli, E. K., Chung, J., Lee, C. H., Chen, M., ... & Mao, J. J. (2010).

Regeneration of dental-pulp-like tissue by chemotaxis-induced cell homing. Tissue Eng
Part A, 16(10), 3023-31.

-Kim SG, Malek M, Sigurdsson A, & Lin LM, Kahler B. (2018) Regenerative endodontics: a
comprehensive review, Int Endod J: 51(12):1367-88
-Kim SG., Zheng Y, Zhou J, Chen M, Embree, MC, Song K, Jiang N & Mao J J (2013). Dentin and
dental pulp regeneration by the patient's endogenous cells. Endod topics, 28(1), 106-17.
-Kling, M., Cvek, M., & Mejare, 1. (1986). Rate and predictability of pulp revascularization in
therapeutically reimplanted permanent incisors. Endod._Dent. Traumatol. 2, 83-9
-Kontakiotis EG, Filippatos CG, Tzanetakis GN & Agrafioti, A. (2015) Regenerative endodontic
therapy: a data analysis of clinical protocols, J Endod ;41: 146.

-Kretlow JD, Klouda L & Mikos AG. (2007) Injectable matrices and scaffolds for drug delivery in
tissue engineering. Adv Drug Deliv Rev;59 (4-5): 263-73

-Latham J, Fong H, Jewett A, & Paranjpe, A. (2016) Disinfection Efficacy of Current Regenerative
Endodontic Protocols in Simulated Necrotic Immature Permanent Teeth. J Endod: 42(8):1218-25.
-Laureys WG, Cuvelier CA, Dermaut LR & De Pauw GA. (2013) The critical apical diameter to
obtain regeneration of the pulp tissue after tooth transplantation, replantation, or regenerative
endodontic treatment J Endod, ,39, 759-63

-Liao J., Al Shahrani, M., Al-Habib, M., Tanaka, T., & Huang, G. T. (2011). Cells isolated from
inflamed periapical tissue express mesenchymal stem cell markers and are highly osteogenic.
Journal of endodontics, 37(9), 1217

-Lind M. (1996) Growth factors: possible new clinical tools A review. Acta Orthop Scand;67:407-17
-Lovelace TW, Henry MA, Hargreaves KM, & Diogenes, A. (2011) Evaluation of the delivery of
mesenchymal stem cells into the root canal space of necrotic immature teeth after clinical
regenerative endodontic procedure, J Endod: 37:133- 38

-Lubkowska, A.; Dolegowska, B.& Banfi, G. (2012) Growth factor content in PRP and their
applicability in medicine. J. Biol. Regul. Homeost. Agents: 26, 35-22S.

-Marion JJC, Manhaes FC, Bajo H & Duque TM. (2012) Efficiency of different concentrations of
sodium_hypochlorite during endodontic _treatment. Literature review. Dental Press Endod. ;2
:(4):32-7

-Miller EK, Lee JY, Tawil PZ, & Vann, W. F (2012) Emerging therapies for the management of
traumatized immature permanent incisors. Pediatr dent :34:66-9

-Moore KA, Lemischka IR (2006). Stem cells and their niches, Science;311: 1880.

-Murray PE, Garcia-Godoy F, & Hargreaves KM. (2007) Regenerative endodontics: A review of
current status and a call for action, J Endod: 33: 377-90

-Natkin, E., Oswald, R. J., & Carnes, L. I. (1984). The relationship of lesion size to diagnosis,
incidence, and treatment of periapical cysts and granulomas. Oral surgery, oral medicine, oral
pathology, 57(1), 82

-Pereira, T. C., Vasconcelos, L. R., Graeff, M. S., Duarte, M. A., Bramante, C. M., & Andrade, F. B.
(2017). Intratubular disinfection with tri-antibiotic and calcium hydroxide pastes. Acta Odontol
Scand, 75 :(2), 87-93.

53



dagiie Jslag it A Vs 15 M) Al L) 3 Ll 5 sale)

44,

45.

46.

47.

48.

49,

50.

51.

52.

53.

54.

55.

56.

57.

58.

-Petrino, J. A, Boda, K. K., Shambarger, S., Bowles, W. R., & McClanahan, S. B. (2010). Challenges
in regenerative endodontics: a case series. J Endod, 36(3), 536-41.

-Qingan Xu & Zhou Li (2018) Regenerative Endodontic Treatment of a Maxillary Mature
Premolar Case Rep Dent: (12):1-5

-Ring KC, Murray PE, Namerow KN, Kuttler S & Garcia-Godoy F. (2008) The comparison of the
effect of endodontic irrigation on cell adherence to root canal dentin. J Endod; 34:1474-9

-Saoud TM, Ricucci D, Lin L, Gaengler P. (2016) Regeneration and Repair_in Endodontics—A
Special Issue of the Regenerative Endodontics—A New Era in Clinical Endodontics, Dent. J:4: (3):
1-15

-Sato I, Ando-Kurihara N, Kota K, lwaku M & Hoshino E. (1996) Sterilization of infected root-canal
dentine by topical application of a mixture of ciprofloxacin, metronidazole and minocycline in
situ. Int Endod J.;29 :(2):118-24.

-Seo BM, et al. (2004) Investigation of multipotent postnatal stem cells from human periodontal
ligament, Lancet; 364 :(9429): 149- 55

-Shah N. (2016). A regeneration-based, honobturation root-canal treatment for fully mature teeth:
Six years' experience with **SealBio'". Contemporary clinical dentistry, 7(3), 296-301.

-Shivashankar V. Y., Johns D. A., Vidyanath S.& Kumar M. R. (2012) Platelet Rich Fibrin in the
revitalization of tooth with necrotic pulp and open apex. J. Conserv. Dent., 15: 395-98.

-Sonoyama W, et al. (2006) Mesenchymal stem cell-mediated functional tooth regeneration in
swine, PLoS One;1 (1): e79.

-Tanase, S., Tsuchiya, H., Yao, J., Ohmoto, S., Takagi, N., & Yoshida, S. (1998). Reversed-phase ion-
pair _chromatographic analysis of tetracycline antibiotics. Application to discolored teeth. J
Chromatogr B Biomed Sci Appl, 706(2), 279-85.

-Thibodeau B.; Teixeira, F.; Yamauchi, M.; Caplan, D.J.& Trope, M (2007) Pulp revascularization of
immature dog teeth with apical periodontitis. J. Endod., 33: 680-89.

-Topcuoglu G, & Topcuoglu HS. (2016) Regenerative endodontic therapy in a single visit using
platelet-rich plasma and biodentine in necrotic and asymptomatic immature molar teeth: a report
of 3 cases, J Endod ;42: 1344

-Trope M. (2010) Treatment of the immature tooth with a nonvital pulp and apical periodontitis,
Dent Clin North Am: 54: 313- 324.

-Vijayaraghavan R., Mathian V M., Sundaram A.M., Karunakaran R.& Vinodh S. (2012) Triple
antibiotic paste in root canal therapy. J. Pharm. Bioallied Sci. 4, S230-S233

-Yang J, Yuan G, & Chen Zhi, (2016) Pulp Regeneration: Current Approaches and Future
Challenges, Front Physiol.; 7: 58.

54



