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MINnsaulanysIniu (Periradicular surgery)
Jumadennilslumssnniufiinanudumaiainnig
Shunaesnilundausnuazlinevauemdeldaiunse
wilulddenissnwinasssnilugn (Non-surgical root
canal retreatment) Tnafild1nauenanas N1TaATIUIU
L%yamaiuﬂaaaimﬂuimmiﬁﬁmLﬁal,?ial,mswa%’uﬁau
Uanesnilu (Periradicular curettage) n1sfindatesinilu
(Apicoectomy) wazdlasiuladliiAnnishndeslnanis
qm&?au'ﬂmawﬁﬂﬂu (Retrograde filling)" Wieadns
anazimunzausenisinlfiAanisauvaniniieide
(Tissue regeneration) 1ag Lin WagAs” WUINISHIARA
soulanesniluaglinadniafinlunissnwseslsasou
Uangsniluiifinszgndousousiadau (Four-walled
bony defect) Inganunsainlminn1sAUENINUDILARDU
snilu WBuBaUsiiuduaznszgnsouvatesiniluldedig
auysel egalsinunisidnseuuatesiniludaasl
nadsavesnsmeiinmaldeinluseslsaunsUssian’
un seelspsoulaemnilufidvuinive) (Laree periapical
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lesion) seelsAseuvaneniluiifinsviaevesnszgnass
AIUIUNEY amumﬂuim (Through-and-through perlaplcaL
lesion) Way ﬁasﬂ,smauﬂmaifmﬁummsammaﬂsvmmm
Uinadunsganluauiialanesinitu (Apicomarginal defect)
FanssuU3udiiieduanin (Regenerative
periodontal surgery) Wudasnssuuseianudsiidand
unumilunssnulsausrudduuile (Corrective phase)
Tnefinguszasdiiiofiun1sdnuiudlunsdiiseslsnys
fuddiamsuussuaglinevausdonis¥nuiluduiy
(Initial phase) Tnewuthannsariliinmsauanmieife
Uviudlusumisifiansinsvesnsegnuunalglld® de
WiRRaRINg 193l Ns I WIAATeIN SV Aaun SRS TLA
Wietmiliidedefuann (Guided Tissue Regeneration;
GTR wnldsmfunsidasevuassnilufieifisay
a‘hL%W@qmﬁmmmuamgﬁzﬁmamfat,?jaiauﬂmaﬁ'mﬁu
waziletaaisdinsmeaialisate
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fuenaifiesnnainszifsuisidonagnisdaidonngy
Fregrefiflarumainuane sejuunaauUsiteisd
TguszasAliiesausiundngiuniesivinisidnuid
nadgaveinsyhfasnssuditusiedninlfide dedu
annsiununsiinaseuUanesiniluluseslsaseulany
sanitusteanuUsian LLﬁzWUVI’J‘LA’J‘i‘imﬂﬁMLﬁ@ﬂEULﬂu
ks biviuaLnngaiunsatnunlgusenoun1snasan
MK UNITS N lADE 19l UsEANS A nLas vz auny
UsunvesUaesialy
Fasnssuusviudiedninldidederuanin
v‘*’i’aEJﬂiiuﬂ%ﬁuﬁﬁa%ﬂﬁﬂﬁﬂaL?Jaﬁuaﬂwwgﬂ
vharldafausnlunudituninelay Nyman wazaus’
ieurluseslsaludunszgnithilu (Infrabony defect)
Wi9A1u3n15791051n9lu (Furcation defect) Tned
fanUszasditomdenilmfnmaniamaunmeaioibo
Uudluiluiifinsgyidoe oz uiudluann ananudn
vessesUTiudlieglussiuiiannsansaninld wazan
auAnluLIR LAz YYEIRL3NS RS ISINTL
Haonssuusvudiitedninldidededuanin
anussuunauUssnnvesiageentaidu 3 Ussanlaun
1. nsvidasnssuUsiudiadninlsdade
Auanwlaenisldioru (Barrier membrane) n1sdn
ﬁﬂﬁﬁaL?J@ﬁ%ﬂﬂ/\li%ﬂﬁﬂ%@i@%uﬁ]umaﬁwﬁaﬁgﬂ
dranlglunisunleseslsausiiusoniau lngendendnnis
figniiniauslag Melcher uagams'® Ao “iBafuazsi
wihfidesfunisindouildunveamadidefemionuas
L*’f‘:aL?JaL%aﬁuuaxmamwsdamaﬁa&jé’mw (Clot
stabilization) ileduasuliAnnsiasayidunvesad
nBulnUiTusdelanuaiunsolunismienildiie
nsAuan L eldoUsviug ” Mé’ﬂmiﬁgﬂﬁwmﬂ%w
saufunsindaseuvanesinituafausnlae Dahlin uas
aauzlul 1988 Tnoiiinguszasifioifinlonianisiasy
veuileidousriudidnunnigluseslsa®
Botufiildlunudasnssuusiudaunsauds
sontallu 2 Ussanaunuaudfisiunisazatadives
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11 oruviialiiaanes (Non-resorbable
barrier membrane) Wuderuiidianudfuldfuidede
Tusname Sanuasnsalumstudsldlimaddodoudon
waniodoismiusiyivinwesndouiidanluus e
FoensldiAnnisAuaninveaiietdousiud (Cell
exclusion) ﬁmmuﬁquLLsnﬁﬂﬁmmmmgﬂL.Law‘i’mﬁwﬁ
Hulasesna (Scaffold) Aialg egdlsfinny Wosaniody
siindililanunsaaanedald vlvsndudoninsindani
aouiislondoruoen uenaniidoruriniddnuuds
(Rigid) vilvinasTlaluuulufuuinasesisaildenn v
Tonafiazianisieiwedwndonlutosuinuaziiiy
audssianishniteldunnnin segheweaderuyiad
gun Werulmdloy (Titanium membrane) Weruond
wiug-lndiansiviglelsiefidunsedniitevd (Expanded
polytetrafluoroethylene: E-PTFE) Hudu

12 Beduvdnaarofald (Resorbable
barrier membrane) Wafturliniilinaautfnanindety
silalilaanssafe fanudrfuldmedanndiang aunse
gndavaaelanisouluineaaiiiua (Collagenase) Tu
190 WlRllsdudesinmsiinedsiaoafiotonde
fuoon fanuduvilasnsauuudhfuusnaseslsalaa
Fazannnudsdunsweiswodwndounelutesnle
Hoturdaiiviafivinantagsssudlaud ey
Aeaaau (Collagen membrane) wiinfiafaunaindn? iy
Tule-1nd (Bio-Gide®) lule-wius (Bio-Mend®) dilnd (Epi-
Guide®) uazuiafilutanduamest wu Botuinduania
wadn (Polylactic acid) Indlnaladn wedin (Polyslycolic
acid) tHuu

NnsANEINUIN sdnudaed et
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ypamsantuneulunisine vildananudsdunisiin
NsWNINgeuBuY wavtiwanaleTeliuadUaeld
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Asiiauanunsaluasiansegn (Osteogenesis) Al
#ieq Lilesannsegnilonsniiwadiisinnuaunsalunis
a¥1ansEan (Bone-forming cells) 38 2) Tanuanatends
fauarunsalunismiloniliiinnisaiienszgn
(Osteoinduction) sivunsnszdulagluanadiegluianian
et wu TuunesTrkaunfnlusiu (Bone morphogenic
proteins (BMPs)) #aznszsiilifleadsuindiaunelesea
(Mesenchymal stern cells) Tneseunasuuuadluifuead
Afanuansolunisaiienszgnuazaiiensegnlald
w30 3) Yaqugnaevimiidulassandu (Scaffold) 1
wadnszgnsoutuedeuIn Ui naseslsauaryinuig
a31anseanUNU (Osteoconduction) Favndruunaiy
unasTunuazamautRveInsaanszgniina Uiy
Jaugnanenszananunsouusliidu 4 Ussiam laun

2.1 \ladeugndienszgnewmiiu (Autogenous
bone graft 38 Autograft) Lﬂmﬁa@aﬁlﬁmmﬂﬂiz@nmﬂ
sumandsluugnanednsumimilsluyanaiiedtu

22 \dodovgnaienszgneniug (Allogenic
bone graft 38 Allograft) LfJuLﬁEJL?jaﬁlﬁmmﬂﬂiz@‘ﬂmm
dsdivinfiegluaoiufidoaiu 1éun nszgnugnaieien
Wugrdarunsvibiuimeldannzududosoenite
(Freezed-dried bone %38 FDBA) uagnszgnugnaieien
Wugvlinrunsazaneveassinneldanizududs 3e
ALanf-Uite (Demineralized freezed-dried bone %3®
DFDBA)

2.3 LﬁaLﬁaﬂqndwaﬂwQﬂ’“ﬁﬁﬁuﬁ (Xenogenic
bone graft #38 Xenograft) LﬁmﬁaL?jaﬁlﬁmmmiz@ﬂ‘uaq
daiFAnanugdu 1 lule-e0a® (Bio-Oss®) Fulu
LﬁaL%UQﬂdwmz@ﬂmﬂ% (Bovine bone matrix) #38
ulo-wud® (Bio-Mend®) Fu.fuidoifougndienszgn
99y (Porcine bone matrix) Dusiu

24 Janugnane (Alloplastlic graft n3e
Alloplast) 1Hutanugnanenszgndaasizi wu J61-las
upaLguuean (Beta-tricalcium phosphate) lansond
911 tnS (Hydroxyapatite) Tulauwaafin meulndan
(Bioactive composite) Tulauanyiv nata (Bioactive

glass) sy

3. nasldansTanindifuszaniainlunis
nszdulfiAantsiuaninveaidaiBauivud 11ness
mmiﬁaﬁmmimﬁa@a (Tissue engineering) wiea3a
odonaunuviedeuuruieideUsviudfilauuingu
vsogaydely wenanavdesendunisiiogronvadsiu
Alafivasviosguiiusoslsauda Sndadeiil
ANudAyAe arsiluananselninunawmes (Growth
factor) GaagvimihiinszfuliiAanmaiiuduiuveasad
waswaunwadduindaluduvadidedefidoinsle?
Tngunduds Sruruveawadduiiniindesyiinlsl
\inswedensanilodefimnyan daduludagiu Jad
nsAnfuLavLLnAnveEsTaIn Ll R UL B4
aw%amwﬁgmﬁmﬂ%’lﬁud LNAYILANSINAIAUI NI BLNE
mansaluusuy (Platelet Rich Plasma; PRP or Platelet
Rich Fibrin; PRF) @sila1nuanunsalunisvandaeslngm
uwrALmes LU tnanianalsiinsnunaimes (Platelet-
derived growth factor; PDGF) lWllusuananlnsnuva
1ma$ (Fibroblast growth factor-2; FGF-2) Feavaaelunis
nszAuNsuUsLazsyiulnvesgadLasinliAnns
af1auagn1sUTuusiarensegnivg (Bone remodeling)
wazdunuawn3nglusiu (Enamel Matrix Protein) 34
auansatunswdsiliiinnisaddmiveandeu
sinfturinliigas (Acellular cementum) anunsanseeu
AansEainizveeadauniinveseadnszgnuuly
voslusAunarduaSuliinnisasansegnle 2
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nsdisaslsasouvarssiniluiiivunalng &
ASANWINUIN N18nFIInn1sriFasnssudulanoud
soalsaseulaesniluiifivuiadnnit 10 fadunsasld
Vanady 6-7 Wou Tunsmeannen3anIn wazmnsey
Tsaflvunluginin 10 fadwnsazdeslyszeziailunis
woisduly 2 wh? i WeSsudisusnsinisme
yos308lsAfiviarnisinaiuna 4-10 ¥ Aendenisiisa




10
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éﬁaﬁméalﬁiﬂa (Fibrous connective tissue) Fedmu
nsmedtlsianysal (Incomplete healing) % dufudsl#s
FaulavunAnvesnsidaenssuuivudiiedniila
Woreduanmdnanldlunisnusiufunsuidnsey
Uangsniludfieifiudnsinismenesseslsauazyiiliin
MsETIER (5197 1)

= o @ "o = oA A 1w o o aw ¢d o ogud A a Sa
15197 1 waduiavesnisidaseulatennituiissegrafsmseiudunsindasnssuuiviudimedninlnieleAuaniwluseslsand

YUIRg (AUIANINNI 10 Tadluns)
Table 1
periapical lesion (more than ten millimeters)

No. of
patient

No. of
teeth

. Follow-up
Source Intervention

time

Barone N/A N/A 134 4-10 years
LAz
20107
Pecora 1. GTR 20 N/A 3 months
UayANY (e-PTFE 6 months
1995° membrane) 9 months
2. Control 1 year
Tascheiri 1.GTR 41 59 1 year
LayAy (e-PTFE
2007" membrane) +
Bone graft
2. Control

nmsAnwnavesnisldiofurensmeves
soglsasaulanssin nuitluiluiifiseslsaseuvanssini
fvumdnnin 10 fadwns wasiindsnszgndeusoudsy
mslddefunuvaaesilduinlndaes (Guidor, Besenville,
IL) sauiunsEnfnseulanesin J8ns1n15118999508
15A (Rate of healing) a&uiﬁ%aaas 89, 94, uag 97 \ile
Aomnuna 3, 6 1o uaz 19 muasu aldldunneig
nnguaruauinulasnsrifaseuaesniluiiios
pg19AwIng1slitedfy” oy Pecora Lazamy® Anw
navesnsldiferuriinlyiaanssiviin e-PTFE 9aufuns
HdnsauUae 1INl wuan fiszeziiatAnaiung 3, 6
war 9 Wou nquilldibetuiisnsnisanasvessuinses
Tsaseulatssniluinnnitnguaunu uslilednnim
NaN1T¥NEIALIE 12 1ieu wudwﬁuﬁqaaaﬂdumaﬁﬁ

Clinical outcome with periradicular surgery alone or in combination with regenerative periodontal surgery in large

Success rate
Experimental group
(combined with
regenerative

Control group
Outcome -
(Periradicular P-value
measurement

surgery alone)

periodontal surgery)

Healed: N/A >10 mm: 53% N/A
asymptomatic and <10 mm: 80%

PAI no more than 2 P<0.05

2D radiograph 3 months: 45% 3 months: 25% N/A
(Reduction in 6 months: 70% 6 months: 52%
periapical 9 months: 85% 9 months: 78%
radiolucency) 1 year: 90% 1 year: 90%

2D radiograph: 87.5% 81.8% > 0.05
complete healing and

absence of dlinical

signs/symptoms

Sansanaweswnseslsasoulatesnituiiviiudn
Judesar 90 fasinsdnwiluiluiiiseslsaseutans
sinfluiidvuinlvginin 10 fadwns axlinalulumig
Wenfutumsanuneund uiillevhnnsiansandnvas
manmeneseanasdnvaiodefinunienain wuinlu
nquseslsaseutmesnituiidaualngifnsldidertu
FAMIBIENUNTMBRUVANYTAIAnUNTTasslnves
n5¥AN (Bone regeneration) Iummsﬁﬂﬁjumw’jmzwu
Asmevesseslsaidiniuazuresndamuiinismeuuy
wnatdu Tnsiannzegnadddunsdiiseslsavunalvgfis
ANBUEYDINITINA1EYDINTENADIPUIUNE AR UR ¢ TY
Fawdhe MnmaanmsnwianansoagUifinislaide
ﬁy’uﬁ'mﬁ’umishéfmauﬂmsliwnﬁuﬁﬁiaaiiﬂsumm‘lmgaw
Fvdaesliinnstuanmesaidedelddty (Quality of
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healing) warnszduliiAnnismieesseslsaldiiadu
(Speed of healing)

sounlul A.A. 2007 Tascheiri hazAtdg’ Lavin
nsAnewavesnslduiuieiuneaanaurialule-lnd
sufuiledeugnaienszgnitswussiadfiuesealsd
Tuneiluuia lule-eea® InewSeuifisuiunquaiuay
Fnulaenisindnseutatesniluiisseafies wuii
fiszoziianfinnuna 1 Y ﬂfcjmﬁﬁmﬁm?iaf?uﬂaaamu
saduileevgnarensegniiuuliuvesdnsinisme
wuvanysaligsnitnguasunuusliunnaeiuegied
TodAgyneadid (P=0.05) lnefideulaedusielily
nautitedn1sfilinuauwanatamisadfluudas
msAnwenainnduTeInguieg1siitosiAuly

Tud 2011 Tsesis™ 1AMIA1TNUNIUITIUATIN
sthaduszuuiarnisiessideduuiisiusu 513
Anyndumeasaluugduuaziinguaiuny (Randomized
controlled trial) fimsinmunadussezna 1 Ynui Tu
nauseslsaseuUaneniluiifivuelngifimsidasnss
Usvudiitedninlvidoldeduaninsudaeiisnsn
ANNESvBIMIMevesseslsasauUateTnituiinnig
naumuANeesitediameada Swanisinunaenndes
Tufunsnumuissansstesradusyuunas Msias Iz
Weofuuaes Deng 1wl 20167 finuin nisldmaila
Faenssudsvumietmihidedofuaninsudeazdae
Wiushnanudievesmamenuuanysaivesseelsavia
ngila Wnelimsnalainmavnevesseslsaseuyaesnily
fifvuelngdnznunsmesuuluuadu fedunis
fsandenldmadaiitaeldinmsauanmiedolngld
LLﬁiuL?Jaﬁu’ui'mﬁ’UﬂﬁUQﬂﬂ'wmsaﬂ PR PRSI L LNk
L‘U?ﬂlEJ‘L!ﬂﬂ’]‘W‘ZJaﬂL%aé(ﬁ’f‘uﬁﬂLﬁ@lUL‘ﬁuL‘(}aéﬁ%Nﬂixﬂﬂ

(Osteoblast) lwaagasaadausinily (Cementoblast) way
wadas e udaUsYiud (Periodontal ligament cells) et
Safldudrsanlonalunsmenvuuraldufiiinainnig
vouuseiladoduloayiiugnsrudidavesnsuie
vasseelsALuUaNYalle”

faudinisAnwranualuunaudasdunns
Aanrunanisinulussozdu uinis@nwsiany adl
szuzaRanuNasgetos 19 §99rnnsAnwives
Rubinstein and Kim filgvnsinmiunanissnuilunad
lasunisshelaenisansnseulalasinily nuiagaeaiy
Tviay (96.8%) fimsmeuuuauysalitszozinan 1 Yuazidle
AamunanisSneseiiesuluszezens (5-7 Yndenis
$nwn) WU 91.5% vesAaTIEnIsIeUUUALYsaIT 1 Y
Sinsfinadsaduin® egrslsfanu Tuaadulng i
msmesuusRaduiva 19 9IAINUNITUIING DT
HansganUilu (Lamina dura) WagHUNITAAYUIAYDY
soelsaunafuiiofszesnainisinnunaiiviugu®
fetu uffasdnismewuuldanysal fanursafinnsant
Annsmevaussiinsenssnwluszezenle

nmsEnwTavIaiina1nandeiu aguldd lu
nsdifiseslsaflvwinlnguinndn 10 fadwns widinis
N1RAsoUUa1esINuiB e 19 R8I0 I AANTUTE
vesseelsasouvangsinla (gﬂﬁ 1) usn1svinfaenssuys
vusiitedninlndedefuanmsnfumsidaseudane
sinfuaunsadrvduasuliinnismevesseslsasou
UanesnldiEnuuasifiusnsinnudiSavesnismeuuy
auysalvesseslsasoutmesiniisseziaa 1 Yldegned)
Tedddewssuiisutunsindaseutatesnituiies
AN
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NU?EJMEUQIVIEJ@']EI 22 ‘lJﬁJ']ﬂ'JEJ@']ﬂ']iLMQE]ﬂU’JlJUiL’Jqu‘H 21 ( Wummﬁuﬂmamuma) ‘Viaﬂﬁ]']ﬂvl,ﬂiUﬂ’]iiﬂH’]ﬂa@ﬂﬁWﬂWuLLUU@uiﬂ‘lﬂUL‘UUL’JaW

6 Lhou Immsauﬂ)aaﬂu% 21 @9 Previously treated with acute apical abscess ammunwsiﬂmﬁu%uimaﬂﬁmmﬂsawmasmﬁu (A
mwmasaasawam3'1ﬂﬁuﬂaumﬂamssuﬂmaswmmmanwmmaasaakmauﬂmEmnﬁumaumamsnmﬂawmn%w 21 wag 22
unnie 15 dadluns 4 10 Hadiuns (B) awanessdseulatesinilufianiuna 1 1JLLamﬂﬁvmmwuauusm‘lmaﬂkmauﬂmssmﬂwu
Yualugiunnai 10 maamm5mwmm'ﬁﬂwﬂmamsmmmsavﬂmﬂiﬁﬂﬁummamqLﬂm

Figure 1

A 22-year-old female patient presented with intraoral swelling at the area of left maxillary central incisor, with history of root canal

treatment completed 6 months ago. Clinical diagnosis of tooth 21 is previously treated with acute apical abscess. The patient

received periradicular surgery. (A) Pre-operative periapical radiograph showing well- defined radiolucency with non-corticated

border at the apex of tooth 21 and 22, size 15x10 mm. (B) Periapical radiograph at 1-year follow-up showing complete healing of
large periapical lesion treated with periradicular surgery alone.
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Clinical outcome with periradicular surgery alone or in combination with regenerative periodontal surgery in through-and-through periapical lesion

Table 2
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Table 3

Clinical outcome with periradicular surgery alone or in combination with regenerative periodontal surgery in apicomarginal lesion
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Figure 2

Figure 3
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A 37-year-old male patient presented Wlth pain on chewing at the palate of upper left incisor tooth region was referred to the
Endodontic department. He reported that the tooth 21 and 22 were endodontically treated 3 years ago. Clinical diagnosis of tooth
21 and 22 are previously treated with symptomatic apical periodontitis. The patient received periradicular surgery with the
application of allogenic bone graft and membrane on both buccal and lingual bone plate. A) Pre-operative periapical radiograph
showing well-defined radiolucency with non-corticated border at the apex of tooth 21 and 22, size 8x10 mm. B) Preoperative
CBCT (sagittal and axial view) of the maxillary left incisor with a low radiodensity area at the apex and the perforated lingual
cortical plate. C) Periapical radiograph at 1 year follow-up showed complete healing of the through-and-through periapical lesion
treated with regenerative periodontal surgery and periradicular surgery.
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flud 22 vuianie 5 Tadiuns 29 8 diadluns (B) amangludesuinuansdnuazy ENiE]EJIiﬂmJﬂ'liaﬂJLﬂEJﬂiuG]ﬂﬂ'llJL‘Wﬂ’lumLLﬁUiL’Jiuau
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ﬂi”@ﬂmLLm‘uiL’Jmauﬂi“@ﬂlﬂaumﬂm857ﬂﬁumwmmiiﬂwﬂﬂﬂﬂﬁmmmauﬂmmﬂﬁummaEmmm

A 33-year-old female patient was referred to the Department of Periodontology complaining of intraoral sinus in the upper left
lateral incisor. The tooth had been endodontically treated 6 years ago. Clinical diagnosis of tooth 22 is previously treated with
chronic apical abscess. The patient received periradicular surgery. (A) Pre-operative periapical radiograph showing well- defined
radiolucency with non- corticated border at the apex of tooth 22, size 5x8 mm. (B) Intraoral radiograph showed the absence of
alveolar bone encompassing the total root length (C) Periapical radiograph at 1-year follow-up showed complete healing of the
apicomarginal defect treated with periradicular surgery alone
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Periodontal Regenerative Surgery: A
Paradium Shift in Endodontic Surgery

Sinsareekul C* Kungsadalpipob K** Chivatxaranukul P*

Abstract

Regenerative periodontal surgery is one of the treatment options which aimed to regenerated of damaged
periodontal tissue. Due to its high success rate, this technique has been applied in periradicular surgery to increase the
healing rate in three types of periapical lesion, including large periapical lesion, through-and-through periapical lesion and
apicomarginal defect. This review article aimed to provide basic knowledge of regenerative periodontal surgery and review
the current literature related to the concurrent use of regenerative periodontal surgery and periradicular surgery in terms of
healing rate of periapical lesion. The clinical applications were discussed in order to assist on decision making for clinicians
to select appropriate surgical technique in each patient.

Keywords: Apicomarginal defect/ Large periapical lesion/ Periradicular surgery/ Regenerative periodontal surgery/
Through-and-through periapical lesion
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