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MEPINHWH: H Bepameutiki] Tooogyyion Twv TepIakpop-
pICIkwv BAaBV odovtoyevolg artioloyiag, anotehel av-
TIKelevo extetapévng oudritnone. H avupetwmon toug
pmopel va yivel pe tn oupPauxr evdodovtikr Bepareia
Tou umaitiou dovtioU fj TNV enavanyn mpolmdpxouoag
TIANKENOUG Bepareiag, Pe r XwpIG XEIPOUPYIKF TTPOOEY-
yion otnv TepiakpoppIdik BAGPN. H olyxpovn evdo-
Sovukr| Oepareia  pe TIG ONPAVIIKEG SuVATATNTEG TTOU
TIPOOPEPOLV O EEENEEIG 0TV TeEXvoAoyia Kal Ta VEa Jé-
0a, UNKA kai epyaieia avagépetal PiBAioypapikd ot
odnyel og UMOXWPENON NG TTEPIAKPOPPIKAG aAMoiwong
O€ TIEPICOOTEPEG TIEPITTWOEIG aMd To TTAPEABSY, kabwg
ehaxiotoroleital To Pikpofiakd popTio TTou Ty TPoYo-
Sotel. Qotdoo, mapd ta mpoavapepBévta, oUyxXPoveg
EMONMIOAOYIKEG pEAETEG €xouv OefEel uPnAd Tooootd
evdodoviikd Bepareupévav Soviwy e XPOVIEG TTEPIA-
KPOPPIQIKEG PAGPEG, TTOU Sev EXOUV UTTOXWPNOEI.
2komdG G epyaociag efval n Siepgdivnon TG TPOoEATNG
BiBNoypagiag oxeTka [e TN OUYXPOVN QVTIPETWDTION TwV
TIEPIaKPOPPIGIKWV BAaBwV Kar Pe tv avaykaidtnta f oxi
yIa X€IpOUpPYIKr) TTapépPaon oto akpoppidio.

AEZEIZ KAEIAIA: Tepiakpoppidikég BAGREeG, evdodovtikd
Beparmeia, akpoppICikr XelpPoupYIKN EMEPBaon, akpop-
pilextoun).

SUMMARY: The therapeutic approach of periapical le-
sions of odontogenic origin is a subject of continuous dis-
cussion. Their initial treatment is usually achieved with
the conventional endodontic treatment of the involved
tooth or the revision of a preexisting failed endodontic
therapy, with or without additional surgical excision of
the periapical lesion. Modermn endodontic approach, given
the significant progress regarding devices, tools and filling
materials, is bibliographically reported to achieve a re-
mission of the periapical lesion, more often than before,
as the tooth derived microbial load which maintains it, is
minimized or zeroed. Nevertheless and in spite of the
above, recent epidemiological studies have shown a high
rate of endodontically treated teeth with chronic peri-
apical lesions, which have not subsided.

The aim of this article is to review the recent literature
on the contemporary treatment of periapical lesions and
on the necessity or not of periapical surgery.

KEY WORDS: Periapical lesions, endodontic treatment,
periapical surgery, apicoectomy.
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OI MNEPIAKPOPPIZIKEX BAABEX

H vékpwon tou mohpoU odnyei oe mepiakpoppIiky
@Aeypovndn BAGPN, o&eia (odovtogatviakd andotnpa)
A xpdvia (akpoppICikd KoKkiwua r TTepIakpopPIIK KU-
otn) (Nair kar ouv. 2008).

To odovtopatviakd andotnpa anotelel v o&eia kai
enmwduvn avtidpaon Twv MEPIAKPOPPIGIKWY I0TWY OE OU-
VEXEIQ TIOAQIKAC VEKpwang amd 1oxupd Aolpoydvo Ta-
pdyovta (12% twv mepimwoewv) (Kim kar Kratchman,
2006). XapaktnpiCetal and andtopn Kal OXETKA Peyaan
dBpolion e€1dpwpatog Kai miou oTnV TePIAKPOPPICIKT
TIEPIOXH, TIOU dokoUv au§nuévn Tiieon oto ootouv, Ye
amoTéAEoHa TNV TIPAKANGCN TV EVIOVWY CUPTTIWHATWY.
H eEENEN tou eival taxeia kar n Bepareia tou amartef
oxdon Kal Tapox€teuon, aAd kal evbodovtikr Bepa-
mefa f e€aywyr| Tou umaitiou dovtioU. AvtiBeta dtav o
Aolpoydvog mapdyoviag eival mog, n aviidpacn twv
TIEQIAKPOPPICIKWV 10TWV efval ATa Kai xpovia, ouxvd
xwplg 181aftepn oupmwpatoAoyia, Petamimovtag oe
akpoppICikd Kokkiwpa f omavidtepa oe kot (Lin kai
ouv. 2009).

To akpoppIlikd KOKKIwHA, N XPOVIA GAEYHOV TwV Tie-
PIAKPOPPICIKWY I0TWY, TIPOKUTTTEI OTO 73% Twv TTEPITTTY-
OEWV TTOAPIKIG VEKOWONG Kal EPpaviCel TrepiakpoppIgIika
00TEOAUOIA Kal lk&vVa AmoCTHPATOg O 1TOAOYIKS ETTi-
nedo. To mapaydpevo e&idpwpa rj mov eival eAdxIoTo
Kal €101 0 OPYAVIOHOG mMTUyxdvel pia BloAoyikr 100p-
porTia, TTou apKetd ouXvd EKTOVWVETAl Pe T dnpioupyia
evég oupiyyiou (Kovac kar ouv. 201 1).

O1 akpoppIlikég KUOTEIG OXeTiCovtal kal auTéG Pe ddvtia
pe HoAUoHEVO Kkarl vekpd ToA@d (Brondum kar Jensen,
[991). Tioteletal du mpoépxovtal and UMoAeiuuata erm-
BnAiakwv kuttdpwy tou Malassez otov Tepiodovtiké
0UVOECHO Kal EMEKTEVOVTAl WG AUECO ATTOTEAECHA HIAG
xpoviag mepiakpoppIiikig eheypovig (Lin kar ouv.
2007). O1 mepioodtepeg akpoppIdIKEG KUOTEIG avarmtio-
oovtal apyd Kal ACUPTTIWHATIKG, eve) ouxvd avixvelovial
Tuxaia katd tn diIdpKeIa aKTivoypaQIkig e5€taong pou-
tivag. O emmoAacdg Twv TepIakpoppIdiKwy PAawv
TIoU epgaviCovtar wg KUOTEIG pAeyHovidoUG artiooyidag,
avaeépetal ot eival katd T Aiydtepo améd 20% (Segura-
Egea kai ouv. 2004, Torres-Lagares kai ouv. 201 1) .

AMNMOKATAZTAXH TQN TMEPIAKPOPPI-
ZIKQN BAABQN

Anapaftntn mpoimdBeon yia Ty uroxwenon kai emou-
Awon piag akpoppIdikrg aMoiwong odovtoyevoug mpo-
é\euong eival n dpon tou armoloyikol BAarttikou apd-
yovta, TPdyHa Tou EMTUYXAVETal APXIKA HE T OUVTN-
pnukr evbodovtikr) Bepariefa (véa 1| emavdAnyn TAnp-
peAoUg mpoUmdpxouoag). H avagepdpevn emtuxia tng
evdodovtikig Bepaneiag kupaivetar amd 53 - 98% dtav
aut ekteAeitar yia mpwtn opd (Jokinen kai ouv. 1978,
Kerekes kai Tronstad, 1979, Ferrailo kar Veitz-Keenan,

PERIAPICAL LESIONS

Pulp necrosis gives rise to periapical inflammatory le-
sions, which can be acute (dentoalveolar abscess) or
chronic (apical granuloma or periapical cyst) (Nair et al.
2008).

Dentoalveolar abscess is an acute and painful reaction
of the periapical tissues in response to pulp necrosis due
to a highly infectious agent (12% of cases) (Kim and
Kratchman, 2006). It involves a sudden and relatively
high accumulation of exudate and pus in the periapical
area, which results in increased pressure to the bone
and gives rise to serious symptoms. The disease devel-
ops at a rapid rate, and treatment requires incision and
drainage, as well as endodontic treatment or removal
of the affected tooth. On the other hand, when the in-
fectious agent is mild, the reaction of the periapical tis-
sues is mild and chronic, often without any particular
symptoms, and develops into a periapical granuloma or,
less frequently, a cyst (Lin et al. 2009).

Periapical granuloma (i.e. the chronic inflammation of
the periapical tissues) occurs in 73% of the cases of pulp
necrosis and involves periapical osteolysis and resembles
an abscess on a histological level. The exudate or pus
produced is minimal, and thus a biological balance is
achieved, which often leads to the development of a fis-
tula (Kovac et al. 201 1).

Periapical cysts are also related to teeth with infected
and necrotic pulp (Brondum and Jensen, 1991). It is be-
lieved that they arise from epithelial cell rests of
Malassez in the periodontal ligament, and proliferate as
a direct result of a chronic periapical inflammation (Lin
et al. 2007). Most periapical cysts develop slowly and
without any symptoms, and are often detected inciden-
tally during a routine radiographic examination. The
prevalence of periapical lesions that mimic cysts of in-
flammatory aetiology is reported to be below 20% (Se-
gura-Egea et al. 2004, Torres-Lagares et al. 201 ).

MANAGEMENT OF PERIAPICAL
LESIONS

The repair and healing of a periapical lesion of odonto-
genic origin relies on the management of the underlying
aetiological factor, which can initially be achieved
through conservative endodontic treatment (new or re-
treatment). The reported success of endodontic treat-
ment ranges between 53-98%, when performed for the
first time (Jokinen et al. 1978, Kerekes and Tronstad,
1979, Ferrailo and Veitz-Keenan, 2017, Ogutli and
Karaca, 2018). In cases of retreatment, the success rates
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2017, Ogitli kar Karaca, 2018), eve oe mepimwor) emna-
vdAnyng ta mooootd eival xapnAdtepa ( Bergenholtz kai
ouv. 1979, Gomi kai Gagliani, 2004). H evbodovtikr Oe-
pareia atoxelel agevag atnv amopdkpuvon Tou TTOAPOU
Kal Twv Baktnpiwy kai v amoAUpavon Tou oUCTAPATOS
TV PICKOV CWARVWVY Kal 0dovVIVOoWANVapiwy kar age-
TEPOU OTNV TIAPEUTIOBIoN TNG EMKOIVWVIAG TwV TEPIa-
KOOPPIGIKOV I0TWV JE TO OTOPATIKO TIEPIBAMOV Kal TOUG
mieplodoviikoUg Iotolc. Me tov tpdmo autd avapévetal
N utroxwpPEnon NG AeypovAg Kkai n emolAwon Tepia-
KpoppIikd, n omoia apopd ouvrABwe oe A PN OOTIKN
avayéwvnan rj oe anr] avdrmugn ouhwdoug Iotol atnv
mepioxn] ( Lin kai ouv. 2010, Karunakaran kai ouv. 2017).
H avtidpaon twv mepIakpoppIdIKOV I0TWY JETA TV £V-
dodovtikd Beparmeia e€aptdrar and 1o péyebog kai to
eldog g PAAPNG kal amd TG anmokataotatikég duvatod-
TNTEC TwV 10TWv. H anokatdotaon apxiCel apéong Petd
TNV dpon tou artiou, omdte eAéyxetal - peinvetal n e&i-
Spwpatikr edon g eAeyPoVvAG Kal uepioxUel n Tapd-
ywyikr ¢don, otnv omoia au&dvetal n Tapousia Twv KuT-
Tdpwv (IvoPAdoteg, ayyeiofAdoteg, ooteoPAdoteg, ooTei-
vofAdoteg), mou dnpioupyolv Tov €va ] Tov dMo 10T6
(Lin kai ouv. 2010).

To péyebog g mepiakpoppICikig BAGBNG emmpedder on-
pavtikd tov Babpd kai tov pubpd NG eMoUAWONG TG
(Kim kar Kratchman, 2006). MeAéteg umodeikviouv o
o0 peyahUtepo eival to EMelppa, Téoo pikpdtepn eival
n mBavdtnta va undp&el MAeng ootk emouAwaon. Ol
Boyne kai ouv. (1961) mou e&€tacav aoBeveig pe mepia-
KpoppPIQIKES PAARES SUo peyebwy amd 5- 8 mm kar amd
9-12 mm, diamiotwoav &t ta peyalitepa eMeippata ei-
Xav anokatactaBel pe ukvE VSN CUVOETIKS 10TV, eV
Ta PIKpATEPA EMelupata eixav TArpn ooTikr| emolAwaon.
Me 1@ avwTépw €UPrPATa CUPEWVOUV Kal dAEG €peu-
VEG, HE TNV emmAéov MAnpopopia &t kar otig Jikerig dia-
HETPOU aMd Siapmepeis PAGPeG poékupe MG emoU-
Awon (Hjorting-Hansen kar Andreasen, 1971). Or ouy-
ypageic katéAn&av oto cupmépacpa &t 100 TO péye-
Bo¢ g BAGPNG doo Kkai n amouoia evdg | kai dUo oot
KOV TOIXWPATV ASYw NG BAAPNG, éxouv onuaoia otnv
ékPaon tou Bepareutikol AMOTEAEOPATOG,

"Exel mapatnpnBel emiong ét n avtamdkpion g akpop-
pICIKAG BAAPNG Siagpoporoleital avdhoya pe To €idog
NG, Hetd v evbodovukr Bepaneia (Holland kar ouv.
2017). ®aiveral 61 10 akpoppIlikd KOKKIWPA UTTOXWEES
HeTd amd evdodovtik Bepareia, eve) umdpxel TPoPAN-
patiopdg edv autr apkel yia OAeg TIG TEPIAKPOPPIGIKEG
kUoteig (Nair, 1998, 2003). MNalaidtepeg épeuveg el
Eav &1 evw OUVOAIKA TO 529 TwV TIEPIAKPOPPIGIKWY BAa-
Bwv emBnAiomoiBnkav petd amd evdodovukr| Bepareia,
povo to 5% €€ autwv Atav otnv mpaypatkdtnta me-
plakpoppIdikég kuotelg (Nair, 1998, 2004). AeukpiviCetal
AT Ol TIEPIAKPOPPICIKEG KUOTEIG Slakpivovtar: a) og aAn-
Beig kUoteig (9% SAwv Twv TTEPIAKPOPPICIKOY BAABWV),
Ol OTIolEG €XOUV eV WG apxIkG aftio TTaBoAoyikd otol-
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are lower (Bergenholtz et al. 1979, Gorni and Gagliani,
2004). On the one hand, endodontic treatment aims to
remove the pulp and bacteria and disinfect the system
of root canals and dentinal tubules. On the other, it
seeks to inhibit the communication of periapical tissues
with the oral environment and periodontal tissues. This
way, it is expected that inflammation will subside and
periapical healing will be achieved, which usually involves
complete bone regeneration or the simple development
of scar tissue in the area ( Lin et al. 2010, Karunakaran
et al. 2017).

The reaction of periapical tissues following endodontic
treatment depends on the size and type of the lesion,
and the reparative capacity of the tissues. Tissue repair
begins right after the removal of the cause, when the
exudative phase of the inflammation phase is con-
trolled/reduced and gives way to the proliferative phase,
during which an increased amount of cells (fibroblasts,
angioblasts, osteoblasts, cementoblasts) form different
types of tissues (Lin et al. 2010).

The size of the periapical lesion has a significant effect
on the degree and rate of healing (Kim and Kratchman,
2006). According to studies, the larger the lesion, the
more unlikely it is to achieve complete bone healing.
Boyne et al. (1961) examined patients with periapical
lesions of two different sizes (5-8 mm and 9-12 mm),
and found that larger lesions had been replaced by
dense fibrous connective tissue, whereas smaller lesions
had achieved complete bone healing. These findings are
consistent with other studies, which found that small
through-and-through lesions also have incomplete heal-
ing (Hjorting-Hansen and Andreasen, 1971). The au-
thors concluded that both the lesion’s size and absence
of one or both osseous walls due to the lesion, have an
impact on the treatment outcome.

[t has also been observed that the response of a peri-
apical lesion after an endodontic treatment depends on
the lesion’s type (Holland et al. 2017). It appears that
periapical granuloma subsides after endodontic treat-
ment, but it is debatable whether or not this is sufficient
for periapical cysts (Nair, 1998, 2003). A number of
older studies showed that a total of 52% of periapical
lesions were epithelized after endodontic treatment,
but only 5% of those lesions were periapical cysts
(Nair, 1998, 2004). Periapical cysts can be classified into
two types: a) periapical true cysts (9% of all periapical
lesions), which do arise from pathological factors re-
lated to a tooth with necrotic pulp, but eventually cease
to communicate with the root canal of the tooth and
have an enclosed epithelial lining, and b) pocket cysts
(6% of all periapical lesions), which do communicate
with the root canal (Nair et al. 1996, 2004). It is widely
believed that the latter can heal completely and disap-
pear after endodontic treatment (Simon, 1980, Nair et
al. 1993, Nair et al. 1996), whereas periapical true cysts
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xela and kdmoio ddvu Pe vekpd TToA@S, aMd atnv To-
peia g avdmmugrg Toug Tadouy va eMmKoNWVOUV [E TO
PI(IkS OwArva Tou SovTIoU Kal EXOUV EVIEANS KAEIOTO
emBnNiakd Toixwua Kar B) o€ «KOATKES» KUoTelg (6%
OAwV TwV TIEPIaKPOPPIGIKWY BAaPwv) TTou ouciaotikd
eMKOVWVOUV e Tov pIGikd owArva (pocket cyst) (Nair
kar ouv. 1996, 2004). Emkpatodoa droyn eivar 6t ol
Seltepeg emouAdvovtal MAPWE Kal eEapavifovtal petd
and v evdodovtikr Bepareia (Simon, 1980, Nair kai
ouv. 1993, Nair kai ouv. 1996), oe avtiBeon pe tig aAn-
Belg meplakpoppIfikéG KUOTEIG TIOU AMartouy XeIpoupYyIKr
niapépPaon (Nair, 1998, 2002, 2003). Ané ta mponyou-
peva diagaivetal, &t ev téAel apiBunuikd mepimou to 10%
OAWV TWV TIEPIAKPOPPICKOV PAABWY, ektdg amd tnyv ev-
dodovtikr Bepareia, amartel kar xelpoupyikr eméuBacn
(Caliskan, 2004, Kim kar Kratchman, 2006).

ENAEIZEIX AKPOPPIZIKHZ XEIPOYPTI-
KHX EMEMBAZHX

‘OAa ta mpoavagepBévta ioxuouv dtav avapépovial o€
pikpAg diapétpou PAdBRes. ‘Otav dpwg To aktvoypagikd
peyeBog g PAAPNG efval peydho (Sidpetpog >20 mm)
(Nair kai ouv. 1996), | n akpoppICiki BAGPN Sev uo-
XwpPel akdpa kar petd and dpta evdodovikr Bepareia,
N akpopPIIKr XeIPoupYIKr eMEUBaocn anoteAel avaykaia
oupmAnpwatikr Ogpareutikr emioyr] yia T diatrjpnon
Tou evbodovtikd Bepameupévou dovtiol oTo EPAypo
(von Arx, 2011, von Arx kai ouv. 2014). O otdxog g
emépBaong eivar o xeipoupyikdg kKabapiopdg dAwv Twv
TIEPIAKPOPPICIKWY TTABOAOYIKWY aMOIDNCEWY Kal N EpUN-
KA avdotpopn €Uepatn tou akpoppiikol TPHHATOG
peTd NV extopr Tou akpoppidiou (Tsesis kai ouv. 2013,
Del Fabbro kar ouv. 2016).

‘Evdeign yia emépPaon oto akpoppiCio tietal kar dtav
n emavdAndin g evdodovtikrg Bepareiag efivar adivatn
Ay KAIVIKOV Kal avatopikwv ouvBnkav (Kim kai Kratch-
man, 2006). 2 0pewva pe tig avapabpiopéveg kateuBuv-
THPIEG YPaupéS TG Eupwraikrg Etaipeiag Evéodovto-
Aoviag, ol KAVIKEG eVOElEEIG yia Tn Xelpoupyikr| emépBaon
apopoUV Ot TIEPITIWOEIG Unapgng Bpauopévou epya-
Agiou atov piiké cwArva, Urapéng evdoppidikolu aEova
| og €£000 Bpauapévou epyaleiou fj ePEEAKTIKOU UNI-
koU amd to akpoppiGikd tpripa (Wu kar ouv. 2006).
Emfong, n Unmap&n kdmoiwv avatopikwy ouvBnkwy, omwe
0 «eVAOPECTIWPEVOCH 1| EEAIPETIKG KEKAPPEVOS PICIKOG
OWAAVag, TEPITTIWOEIG e EEWTEPIKY 1 ECWTEQIKY ATIOP-
pdenon pidag r mepImwoelg dovuwv pe adidniaotn pi-
a, OTou N TeExVIK yIa TV TEpAtépw dIAMAQoT NG pe
udpoteidio Tou acPeatiou (apexification) éxel amotixel,
aM\d kail Sovtikv Tou rapousidfouy T avwpaAia dens
in dente pe évtovn diatapaxr] HUuAikoU Badpou Kkai pi-
(ikoU cwAva, avupeTwIiCoveal e aKpOPPIGIKY XEIPOUP-
yikr) emépPaon emiong (Lalonde kar Luebke, 1968, Nair
kai ouv. 1996).

require surgical intervention (Nair, 1998, 2002, 2003).
Therefore, it can be argued that 10% of all periapical
lesions require surgical intervention in addition to en-
dodontic treatment (Caliskan, 2004, Kim and Kratch-
man, 2006).

INDICATIONS FOR APICAL
SURGERY

All of the aforementioned apply to small-diameter le-
sions. When the radiographic size of a lesion is large (di-
ameter >20 mm) (Nair et al. 1996), or the lesion does
not subside even after an adequate endodontic treat-
ment, apical surgery is a necessary adjunctive treatment
in order to preserve the endodontically treated tooth
in the dental arch (von Arx, 201 |, von Arx et al. 2014).
This procedure involves the surgical management of all
periapical lesions and retrograde sealing of the apical
foramen after the apicoectomy is performed (Tsesis et
al. 2013, Del Fabbro et al. 2016).

Apical surgery is also recommended when endodontic
retreatment is impossible due to the clinical or anatom-
ical conditions (Kim and Kratchman, 2006). According
to the updated guidelines by the European Society of
Endodontology, clinical indications for apical surgery in-
clude the presence of an instrument fragment in the
root canal, the presence of a dental post or protruding
instrument fragment or filling material from the apical
foramen (Wu et al. 2006).

Moreover, apical surgery can be used in certain anatom-
ical conditions, such as a calcified or very curved root
canal; internal or external root resorption; teeth with
undeveloped roots, in which apexification with calcium
hydroxide has failed; and teeth affected by dens in dente
malformation, with a heavily distorted pulp chamber or
root canal (Lalonde and Luebke, 1968, Nair et al. 1996).
Finally, the diagnostic value of periapical surgery in the
confirmation of the lesion type should be pointed out.
This poses the question of whether enucleation and
biopsy of periapical lesions should be recommended
over a conservative endodontic treatment, with surgical
intervention being reserved only for cases where the
odontogenic origin of a lesion is uncertain (Tortorici et
al. 2014).
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Téhog, emonpaivetal n diayvwotikr a&ia g mepiakpop-
PICIKAG XelpoUpyIKAG otnv emPeBaiwon tou eidoug g
BAGBNG. Autd B€tel To epwtnua katd méoov Ba Tpémel
VA OUOTAVETAl EKTTUPAVION Kal Bloyia TepIakpopPIiKOV
BAGBWV fy edv TIPEEI va ETMIXEIPETAl CUVTNPENTIKY EVOO-
dovtikr Bepareia, pe TV xelpoupyikr) TapéuPfaon va
nipoteivetal povo edv unidpxouv au@IBoNeg oxetikd pe
TNV odovtoyevr pogheuon tng PAAPNg (Tortorici kai
ouv. 2014).

ANTENAEIZEIZ AKPOPPIZIKHX
XEIPOYPTIKHZ ENMEMBAXHX

Eival autovonto &t mpiv emAevel n Xelpoupyikr akpop-
PICIKA emépBaon, eAéyxetal n ouvoNikr KatdoTtaorn Tou
dovtioy, kabwg propel teAikd va xpeidletal eEaywyr).
Mepmmwoeig dovuwy Pe emipnkeg Kdtaypa pidag, pe
abuvapia amokatdotaong NG PUANG TpooBetikd ) e
avenapkr meplodovtikr] otieIEn Kar ap@iBoin 1 kakn
TIPOYVWON, amoteAolv avievOelEeIS yia TNV XEIPOUPYIKH
akpoppICikA eméppaocn. MNpdobeteq yevikég avtevoeiteig
apopouv oe aocBevei un ouvepydoipoug 1| acBeveic pe
BePapnpévo 1atpikd 1otopikd, He avievOelgn via Xel-
poupyikA emépBaon (von Arx, 201 1).

E=EAIZEIX XTHN XEIPOYPTIKH
THXZ AKPOPPIZIKHX MNMEPIOXHX

O1 xelpoupyIkég akpoppIGkéG emedBdoelg Tapouciacav
o Ikavorointkd anoteAéopata and TG apxeg g Oe-
kaetiag Tou 1990 kar émerta. APKETEG ATaAV Of ONUAVTIKEG
eEeNEeIg- TpoToToifoelg, TTou ApBav oTo TTPOCKAVIO e-
T4 amd véeg épeuveg kar dMakav kabopliotikd ta dedo-
péva otnv xelpoupyikl eméuBacn Tou akpopplidiou
(Chong kai ouv. 2003, Kovéc kar ouv. 201 1, Raedel ka
ouv. 2015, Sigurdsson kai ouv. 2016).

H mpwtn kaBopiotikr tporomoinon oto XWEo NG Xel-
POUPYIKIG Tou akpoppiliou apopouloe tn diadikaoia
ektoprg Tou akpoppidiou. ‘Eyive cagég apxikd, 4t n Ao-
Eotéunon oto akpoppiCio au&dver TIG BIGGOUG ETTIKOI-
vwviag peta&l Tou ouoTipatog Twv HOAUCHEVWY PIGIKWY
OWANVWV Kal TWV TTEPIAKPOPPICIKWV I0TWV, HE ATTOTENE-
opa va duoxepaivetal n emotiwon. ‘Ocov apopd tnv
Ao&otdpnon Kkai ) ywvia tng, TTou yivatav yid ToV EUKo-
ASTEPO EVIOTIONS TOU aKPOPPIioU Kal yia EUKOASTEQN
emakohoubn akpoppIdikr Euppatn, dev umdpxel kayia
BroAoyik e&Aynon yia v emioyr autr. Bdoel peAétng
mou agloAdynoe v diappor| pIkpoPiwy otoug Tepia-
KpoppIgikoUg 1oToug, TTapatnerBnke onuaviky avgnon
NG diapponig oo peyalitepn eival n ywvia g Ao&o-
TéPNong, evw TapatneniBnke &t n avgnon tou Bdaboug
NG avdotpopns €UePatng peiwvel onpavtkd v
akpoppiCikyy diappor] (Gilheany kar ouv. 1994). 2nv
mpaypatikdnta, n Ao&otdéunon gaivetar ot MPOoKaAel
onpavtkr BAGPn ot Gl Sopég Tou 1oToU TTou oxedid-
Cetal va dilacwbolv oty xelpoupyikn eméppaon, dnAadr
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CONTRAINDICATIONS FOR APICAL
SURGERY

Prior to any decisions in favour of apical surgery, the
overall condition of the tooth should be assessed in case
it needs to be removed altogether. Contraindications
include teeth with vertical root fractures, crowns that
cannot be restored prosthetically, or with compromised
periodontal support and uncertain or bad prognosis. Ad-
ditional general contraindications include patients who
are uncooperative or have a compromised medical his-
tory that precludes them from a surgical intervention
(von Arx, 2011).

DEVELOPMENTS IN APICAL SURGERY

Apical surgery procedures began producing more satis-
factory results from the early 1990s onwards. A lot of
important developments-modifications were made
against the backdrop of new studies, which revolu-
tionised apical surgery (Chong et al. 2003, Kovac et al.
2011, Raedel et al. 2015, Sigurdsson et al. 2016).

The first major change in apical surgery involved the
process of apical resection. It became clear that apical
bevelling increases the communication channels be-
tween the system of infected root canals and the peri-
apical tissues, which interferes with the healing process.
With regards to bevelling and bevelling angle, there is
no biological justification for this choice in terms of being
able to access and seal the apex more easily. A study
that assessed the microleakage to periapical tissues
found that there was a significant increase in leakage as
the amount of bevel increased, and also that increasing
the depth of the retrograde filling significantly decreased
apical leakage (Gilheany et al. 1994). In reality, bevelling
seems to be causing a significant damage to those exact
same tissue structures that the surgical intervention
seeks to salvage, i.e. the bone and root (Lin et al. 2007).
In terms of the length of the root end that needs to be
removed to meet the biological requirements of healing,
some studies report that it should be at least 3 mm from
the root tip, in order to reduce 98% of the apical
branches and 93% of the accessory root canals, and thus
minimise microleakage to the periapical tissues (Gilheany
etal. 1994, Kim et al. 2001) (Fig. 1).

A second development involves the periapical access to
infected root canals using an ultrasonic device with spe-
cial tips. Richman introduced the use of ultrasounds to
Endodontics in 1957, using a modified ultrasonic tip in
root canal preparation and apicoectomy (Richman,
1957). Compared to the ultrasonic device, the conven-
tional apical cavity preparation technique with rotating
tools and drills offers more difficult access to the root
end, as well as a higher risk of perforation of the lingual
side of the root end or cavity. Moreover, the use of drills
for root removal exposes a large number of dentinal
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oto 0atd Kai ) pica (Lin kar ouv. 2007). Ocov agopd
10 PAKOG Tou akpoppIdou Tou TPETel va agaipedef yia
va IkavoTtoIfoel TIG BIOAOYIKEG apxEG TNG TOUAWONG, He-
AEteg avapépouv Gt TPETel va eival TouAdxiotov 3 mm
amnd to akpoppiCio yia va peiwbel To 98% twv akpoppl-
Qikav dlakAadwoewv kal To 93% twv Iapdnieupwv pIg-
KoV owAvwv kal va ehaxiotoroinBel 1ol n pikpoPiakr
diappor] otoug mepiakpoppIlikols iotolcg (Gilheany kai
ouv. 1994, Kim kar ouv. 2001).

Mia Seltepn eEENEN apopd v TMpdoPaon otoug Ho-
Auopévoug pIgikoUG WA VEG aKPOPPICIKG, e TN Xprion
OUOKEUNG UTTEPHXWV HE €10IKA Slapop@wiéva akpopy-
ola (tips). O Richman eiorjyaye yia mowtn @opd tn Xpr-
on Twv umeprxwv otV Evéodovtia to 1957, xpnoiyo-
TIOIVVIAG €va TporoToindévo tip ureprixou yia tn dia-
HOPPWan Tou PIikoU CwArva Kal TV akpopPICeKTour
(Richman, 1957). H oupPatikry texvikr mpoetolpaciag
NG akpoppPIGIKAG KOINOTNTAG HE TN XPHoN TIEPIOTPEPS-
pevwy epyaleivv kar @pelwyv, eaivetal ot o olykplon
HE TNV OUOKEUN UTTEPIXWV TTapoucidlel SuokoAdTePN
npdoPaon ato akpoppiCio, KABWG kar uPnASTEPO Kiv-
Suvo didtpnong Tou YAWooIKoU TUANATOG TOU aKpoppI-
Ciou 1} TG kohdtnTac. INapdMnAa, n Siadikaoia extopnig
piCag pe tn xprion epelwv ekBetel peydho apiBud odov-
TVOOWANVapiwy, yeyovdg avermBupnto, eve Sev TTApEXE
eMapkEG B&Bog yia ) ouykpdtnon Tou UNKoU TG -
opa&ng tou akpopplidiou (Rubinstein RA kai Kim, 2002,
Kim kar Kratchman, 2006, Tsesis kai ouv. 201 3).

>e épeuva twv Testori kal ouv. (1999) avagépdnke mo-
000té emtuxiag tng emépBaong katd 85% oe ddévtia
dmou n xelpoupyikr diadikaoia NG akpopPEICEKTOUNG
gyive pe tips umeprixou, évavt 68% twv dovuwv ota
orrola €yive akpopPICEKTOUr) PE TN Xprion @pelac. 2
AMn KAvIkY pehétn (Waplington kai ouv. 1995), ouykpi-
Bnkav ol koINdTNTEG TwV PICWY TTOU TIAPACKEUAOTNKAV
e QPECEG e QUTEG TTOU TIAPACKEUAoTNKay pe tips ure-
PAXWV Kal dIamoTBnKe &t OTIC AKPOPPIGIKEG KOINOTN-
TeG TTOU XpnoipotolBnkav umépnxol epeaviotnke pe-
yaAUtepo PdBog mapackeung Kal 0apws HIKPOTERO i
kpoPlakd @optio, cupBdlovtag €tal otnv kaAltepn
OUYKPATNON Tou UAIKOU NG avdotpo®nG EUeeagng Kai
oTnV KaAUTepn amoAdpavon TG akpopEICKAG KOIAOTN-
Tag pe agpaipeon g poAuopévng odovtivng, avtiotoxa
(BEic. 1).

H xeipoupyikr| eméuPacn oto akpoppiio cuverndyetal
OxI pévo v amopdkpuvon tou maBoioyikoU 1oTou 1
Tou akpoppliiou, aMd Kuping v emavéuppagn tou
ouotiuatog Twv PIGKOV owhjvwyv. H tpftn kabopiotikr
eEeNEN apopoloe TNV avdcTpopn EUeEAagn Tou akpop-
piCiou pe TN XPrion eVAMNMAKTKWV kai BlooupBatwy ul-
kov  (Intermediate Restorative Material  (IRM),
SuperEBA, Mineral Trioxide Aggregate) avti tou apah-
yapatog 1 dAMwv UANIKOV 08ovTIaTpIKAG Xprong, Tou
€X0oUV Katd KaipoUug xpnolpomoinBel pe okormd va Bei-
TwBel n TepIakpoPpPICIKY eMoUAwon Kal va pelwbel n To-

Eic. I: lotohoyikég eikdveg and mapaokeuaopéva akpoppidia pe
xprjon @p£lac (apiotepd) Kai tip umieprixou (Se€id) (Kim kai
Kratchman, 2006).

Fig. 1: Histologic images of root tips that have been prepared with
the use of a bur (left) and ultrasonic tip (right) (Kim and Kratchman,
2006).

tubules, which is undesirable, and does not create
enough depth to retain the apical filling material (Rubin-
stein RA and Kim, 2002, Kim and Kratchman, 2006,
Tsesis et al. 2013).

A study by Testori et al. (1999) reports a success rate
of 85% in teeth where the apicoectomy procedure in-
volved ultrasonic tips versus 68% in teeth where api-
coectomy was performed using a drill. A different clinical
study (Waplington et al. 1995), compared the cavities
of roots that were prepared using drills versus ultrasonic
tips and found that apical cavities that were prepared
using ultrasounds, were deeper and had a much lower
microbial load, which contributed to improved retention
of the retrograde filling material and better disinfection
of the apical cavity through the removal of infected den-
tine, respectively.

Apical surgery contributes not only to the removal of the
pathological tissue or apex, but mainly the resealing of
the root canal system. The third major development in-
volved the retrograde sealing of the root tip using alter-
native biocompatible materials (Intermediate Restorative
Material (IRM), SuperEBA, Mineral Trioxide Aggregate),
instead of amalgam or other dental materials, in order
to improve periapical healing and reduce toxicity in the
area (Waplington et al. 1995, Nair, 2003). According to
a meta-analysis of the literature, in a follow-up of | year
postoperatively, it was found that the material used in
retrograde sealing can affect the outcome of apicoec-
tomy procedures (Tsesis et al. 2013). In another study,
a range of different retrograde filling materials were
used, and it was found that the success rate of IRM as a
sealing material was 20% higher than amalgam
(Dom and Gartner, 1990). Nowadays, MTA seems to
be the material of choice for retrograde filling proce-
dures. Comparative clinical studies on this subject report
that MTA success rates are 90% to 92% higher (follow
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Eikdtnra oty mepioxr] (Waplington kar ouv. 1995, Nair,
2003). Ané pia petavdiuon tng BiBAloypagpiag, petd
amné enave&éraon evég €1oug oe enepPACEIG AKPOPPI-
CexkTOWNG, TTPOEKUYE TO oupmépacpa &t o TUTog Tou
UAIKoU TNG avdatpoeng £PeEAagng Tou xpnoidoToleftal
PTTOPE( va emnpedoel TO amoTéEAEoPa NG emePBaong
(Tsesis kar ouv. 2013). e pia dMn €peuva xpnaolporol-
ABnkav diapopetikd UNKE avdotpopng €ugpagng ka
TO TTOCOOTO EMTUXIAG TWV TIEPICTATIKWY OTTOU XPNOIHO-
moiBnke IRM wg uAkS épppadng rtav katd 20% e-
YAAUTEPO évavtl aUTWV TTou XpnaoluorolBnke apdAyaua
(Dorn kai Gartner, 1990). Qotdéoo, ofjpepa to MTA
(aivetal va éxel yivel To UNikS exhoyng yia tn Siadikaoia
NG avdotpoong €uepatng. ‘OAeq of OXETIKEG KAIVIKEG
OUYKPITIKEG HEAETEG TTOU €XOUV Onpooieubel avapépouy
uynAdtepa moocootd emtuxiag yia to MTA mou kupai-
vovtarl and 90% g 92% (mepiddoug mapakoAouBnong
and | éug 5 €mn), oe olykpion pe dAMa ukhikd (Chong
kal ouv. 2003, Lindeboom «ai ouv. 2005, von Arx kai
Salvi, 2008). Av kai to MTA eival éva ouykprtikd akpifd
UAIKO Kal o emepfaivwv Tpémer va egoikelnBel pe tov
XEIPIOPO TOU, TTAPOoUCIdlel onuavtika TAEOVEKTAHATA,
oupmepiAapPavopévng g e€aipetikig ProoupPatdtn-
tag (Camilleri kar Pitt Ford, 2006), tng 1davikrig mpo-
OKOMNONG OTa TOIXWHATA TwV KOINOTATWY Kal TG Xd-
pnAiG Siahutdtntdg tou (Poggio kar ouv. 2007). Emiong,
TIPOdyel TNV OOTEIVOYEVEDN OTO ATIOKOHPEVO AKPOPPI-
(1o, pe evamdBeon véag oateivng Tdvw otiq extedelpé-
veg emipdveleg odovtivng (von Arx kai ouv. 2003, Baek
kai ouv. 2005, Bernabé kai ouv. 2007).

2 KAIVIKF] eAET TTou ouykpiBnke n avdotpoon €uepa-
&n pe MTA pe v akpoppilektopr| xwpig avdotpopn
Euppatn kar amir eEopdAuvon g youtamépKag, mou
xpnoipomoInOnke wg UNKS €PeEa&ng thg evoodovTKAg
Beparmeiag, Bpébnke onuavtikd kahitepn emovAwon ota
d6vua pe MTA (96%) and ot ota ddvtia mou €yive Po-
vo 1 diadikaoia tng Aefavong (52%) (Christiansen kai
ouv. 2009). Ze dMeg peléteg emiong mapatnperiOnke pe-
yaAUTepn emtuxia oe akpopPIGIkES emepBdoelg pe ava-
otpoen EUeEatn efte pe apdiyapa eite pe dAMa UAkd
EppPagng pidag, and Gt oug pn epepaypeves PiGes (Al-
tonen kai Mattila, 1976, Rahbaran kai ouv. 2001).

H xprjon peyebuvtikwv péowv otig emepPdoeig akpoppl-
CeKtoprg, TTou ouvoudlouy T Hey£Buvon kal To QWTIoHS
oto xelpoupyiko Tedio, eivar emiong pia onpavikr] EENEN
OTo XWPO NG xelpoupyikig. H eméuBaon pmopel va
nipaypatoroinfel pe eEaipetikr) akpiPeia kar mpoBAei-
poTNTa kai eEakeipel Tig mMOavdTnTeg anmotuxiag, ou ftav
OUXVEG i€ TIG TIAPAdOOIAKES XEIPOUPYIKEG TIPOOEYYIOEIG.
Ta mheovektpata twv PeyeBuvtikav pécwv Tepidappd-
vouv: eukoASTepN Oidkpion PeTagy Tou ootol Kal Tou
akpopplidiou, duvatdtnta dlepelivnong ToU XeIPOUPYIKOU
Tediou e AeTTTOpEPEIQ yIa eVIOTIOUS KAl AVTIMETWTION
TiPoPANHdTwy, WG 0 €AeyXOC TG akePAIGTNTAG TG Pi-
{ac yia katdypata, diatprioeis 1 dAa onpddia BAABRNG.
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up periods of | to 5 years) compared to other materials
(Chong et al. 2003, Lindeboom et al. 2005, von Arx and
Salvi, 2008). Although MTA is a relatively expensive ma-
terial and the clinician has to become familiar with its
handling, it has major advantages, including excellent bio-
compatibility (Camilleri and Pitt Ford, 2006), ideal ad-
herence to the cavity walls and low solubility (Poggio et
al. 2007). It also promotes cementogenesis at the cut
root face, through the deposition of new cementum
onto the exposed dentin surfaces (von Arx et al. 2003,
Baek et al. 2005, Bernabé et al. 2007).

In a clinical trial that compared MTA retrograde filling
to apicoectomy without retrograde filling and simple
smoothing of the gutta—percha that had been used as
an endodontic treatment sealing material, it was found
that teeth treated with MTA demonstrated a signifi-
cantly (p < 0.001) better healing rate (96%) than teeth
treated with the smoothening procedure only (52%)
(Christiansen et al. 2009). Other studies found a higher
success rate in apical surgery procedures that used ret-
rograde filling with either amalgam or other root sealing
materials versus non-sealed roots (Altonen and Mattila,
1976, Rahbaran et al. 2001).

The use of magnification devices in apicoectomy, which
combine magnification and illumination in the surgical
field, is another important development in the field of
apical surgery. The procedure can be performed at a
high level of precision and predictability, eliminating the
chances of failure, which is common in traditional surgi-
cal approaches. The advantages of magnification devices
include easier distinction between the bone and root
tip, enhanced visualisation of the surgical field in order
to identify and manage various issues - for example
check the root for fractures, perforations or other signs
of damage. The surgeon can also identify and remove
any pathological lesions with greater precision during the
operation (Kim and Kratchman, 2006, Tsesis et al. 201 3).
Studies have also shown that the use of guided tissue
regeneration (GTR) techniques to supplement apical
surgical procedures, may improve the outcome of bone
regeneration in cases of large periapical lesions and
through-and-through defects (Andreasen and Rud,
1972, Kim and Kratchman, 2006).

TREATMENT RESULTS IN APICAL
SURGERY

A recent study on the results of apical surgery found that,
with the recent developments in materials and methods,
retrograde filling apicoectomy is a reliable treatment so-
lution with predictable results and high success rates that
reach 92% (Kang et al. 2015). This high healing rate has
been documented in several clinical studies that have
been published in recent years (von Arx, 2005, Linde-
boom et al. 2005, Tsesis et al. 2006, Kim et al. 2008,
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O xeipoupydq pmopel akdpn va mpoadiopicel Kai va
apaipéoel e peyaitepn akpiBeia Tig maboloyikég PAd-
Beg, katd tn didpkeia TG xelpoupyikrg emépBaong (Kim
kal Kratchman, 2006, Tsesis kai ouv. 201 3).

"Epeuveg €dei&av emiong Mwg n xprion TexviKOv kabodn-
yoUpevng lotikrg avdnhaong (GTR), wg oupmidpwpa
OTNV AKPOPPICIKY) XEIPOUPYIKH EMEUPAON, EMNPEACE €U-
Voikd TNV Powbnon g ooTikrg emoUAwong ot TTepl-
TMWOoeIG peydAwy TTEPIAKPOPPICIKWY AAMOIBCEWY Kal
Siapmepwv PAaBwv (Andreasen kai Rud, 1972, Kim kai
Kratchman, 2006).

OEPATEYTIKA ANMOTEAEZMATA
>THN XEIPOYPI'KH THX AKPOPPIZI-
KHX EMEMBAZHX

Mia mpdopatn €pguva, otnv omoia peAetribnkav ta Be-
PATTEUTIKA amoTEAéopATa TNG akpoppEIdIKAG XEIPOUPYI-
k|G, kaBiotd tnv akpoppilektopr Pe avdotpogn EUppa-
€n, HETd TG olyxpoveg eEeNEeic oe UNKA Kal péoa, wg
pia a&iémotn Bepareutik Adon pe MPoPAEYIHO amoTé-
Aeopa kal uPnAd moooaotd emtuxiag, ou eTdvouv To
92% (Kang kai ouv. 2015). Autd 1o uPnAd mocoaotd
enoUAWoNG, PeTd amd akpoppIGIkr Xelpoupyikr eméppa-
on, éxel TeKUNPIWBEl o€ APKETEG KAIVIKEG JEAETEG TTOU ONn-
poolelbnKkav ta teheutaia xpdvia (von Arx, 2005, Lin-
deboom kai ouv. 2005, Tsesis kar ouv. 2006, Kim kar ouv.
2008, Saunders 2008, Taschieri kar ouv. 2008, Chris-
tiansen Kkar ouv. 2009, Ogiitlii kai Karaca 2018).

To Bepareutikd amotéleopa G akpoppilektopr|c Oa
mipénel va a&looyeftar kKhivikd kar aktvoypagikd (Mol-
ven kai ouv. 1996, Zuolo kar ouv. 2000). H kAivikd emou-
Awon PaoiCetar otnv amoucia onpeiwv Kal CUPIMWPETwY
OTwg o MOVOG, To 0idnua kai n euaiobnoia otnv YnAd-
@non TG TEPIOXNG 1} otV emikpouon Tou dovtioy. Ol
KaTnyopieg aktivoypaikig emolAwong mepiAapfavouy
v MAfen emolAwon, TV ateArj emolAwon («oxnuat-
OPAG oUADOOUC I0TOUY), TV aBéPain emouiwaon (Piker
aktivodialyaon) Kai Ty Jn IKavoTTolnTikry emouAwon (ka-
pia petaPolq rj avgnon g akuvodialyaong). Autr n
tagivépnon BaciCetal oe PeAETEG TIOU EXOUV OUYKPIVEI
aKTVoypPaQIkd euprjuata pe 1oTotraboloyIkd armoTeAs-
OlATa TTEPIAKPOPPIGIKWY 10TWY TWV SOVTIQV TTOU EMPETTE
va e&axBouv petd and akpopPICiKr) XEIPOUPYIKY EMEN-
Baon (Rud kai ouv. 1972, Molven kai cuv. 1987).

A6 mpaktikr] droyn, n emouAwon ouvriBwg agiolovefta
HE PeTeyxelpnTky emaveEétaon oe | €1o¢, av Kal PIKPEG
(<5 mm) TepIakpoPPICIKEG AMOIWOEIG UTTOPES va eMTOU-
AMwBouv péoa oe pikpdTepo xpovikd didotnua (Rubin-
stein kai Kim, 1999). ‘Onwc Bpébnke o KAIVIKEG HEAETEG
TIOU CUVEKPIVAV TN Pakpoxpdvia emoUAwon He Ta aro-
TeAéopATa evdg ETOUG, Ol TIEPITTIWOEIG TTOU HTAV ETTITUXEIG
katd tn Sidpkela TG povoetoug mapakoioubnong (95-
97%), diatripnoav To Bepameutikd Toug amoTEAeoHa Kal
otuG endpeveg emnaveEetdoelg (Halse kar ouv. 1991,

Saunders 2008, Taschieri et al. 2008, Christiansen et al.
2009, Og(itli and Karaca 2018).

The treatment result of apicoectomy should be assessed
clinically and radiographically (Molven et al. 1996, Zuolo
et al. 2000). Clinical healing involves the absence of signs
and symptoms such as pain, swelling and sensitivity upon
palpation of the area or percussion of the tooth. Radi-
ographic healing includes complete healing, incomplete
healing (“formation of scar tissue”), uncertain healing (lit-
tle radiolucency), and unsatisfactory healing (no change
or increase in radiolucency). This classification is based
on studies that have compared radiographic findings with
histopathologic results from periapical tissues of teeth
that had to be extracted after apical surgery (Rud et al.
1972, Molven et al. 1987).

From a practical point of view, healing is normally evalu-
ated | year post surgery, although small periapical lesions
(<5 mm) might heal within a shorter amount of time
(Rubinstein and Kim, 1999). According to clinical studies
that compare long-term healing to results after | year,
cases that were successful at the [-year follow-up (95—
97%) remained so after the long-term re-examination
(Halse et al. 1991, Jesslen et al. 1995, Yazdi et al. 2007,
von Arx, 201 1). As a consequence, cases classified as suc-
cessful do not need to be monitored radiographically at
yearly follow-ups, unless there are clinical signs or symp-
toms. In contrast, cases with incomplete, uncertain or un-
satisfactory radiographic healing should be re-evaluated
clinically and radiographically (normally at yearly intervals)
until a final diagnosis can be made.

With regards to the teeth per se, anterior teeth had rel-
atively high healing rates (over 85%), whereas posterior
teeth had lower healing rates (63.7%) (Wu et al. 2006).
Another study also found significantly better healing re-
sults in apical procedures that were performed in the
lower anterior teeth, compared to the upper anterior
teeth and posterior mandibular teeth. This result can be
linked to the complex endodontic anatomy and surgically
difficult access to the molar roots (European Society of
Endodontology, 2006).

Generally, success rates are reported to be lower in teeth
with concurrent endodontic/periodontal lesions. While
the success rate in isolated endodontic lesions alone was
95.2%, in combined endodontic/periodontal lesions it was
77.5%, which indicates that the type of lesion has a signif-
icant effect on tissue healing (Kim et al. 2008).

In a study that assessed the outcome of cases where api-
cal surgery had originally failed and had to be repeated,
it was found that 35.7% of the cases healed successfully
after the resurgery, 26.3% healed with uncertain results
and 38% did not heal at the one-year follow-up (Peter-
son and Gutmann, 2001).

CONCLUSIONS

In cases of existing apical lesions, endodontic treatment
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Jesslen kai ouv. 1995, Yazdi kar ouv. 2007, von Arx,
2011). Katd ouvéneiq, étav petd amnd mapgleuon evog
£TOUG Tapatnpeitar emtuxng Bepareia dev xpeidletal
TIEPAITEPW TIAPAKoAoUBNon aktivoAoyikd, ektdg edv
urtdp&ouv KAVikd oneia f ouprmopata. AvtiBeta, or me-
PITTIWOEIG e ENATT, aBéBain 1} pn IKavoToInTiky) aKTivo-
YPAQIKH eMoUAwan TPEMel va emavektiunBoulv KAIVIKG kal
akuvoypagikd (ouvibwg oe etjoia dlaotipata), g
étou vivel pia tehikd didyvwon.

‘Ooov apopd ta id1a ta dévuia, ta mpdaobia €deiEav oxe-
TKd uPnAd mooootd emotAwong (Mdvw améd 85%), evk
Ta omiaBia eixav xapnAdtepo mocootd (63,7%) (Wu kai
ouv. 2006). 2e GMn €pguva Bpébnkav emiong onuavtika
KaAUTEPA aMOTEAEOHATA eMOUAWONG O AKPOPPIGIKES
emepPdoeic ota kdtw mpdobia ddévtia oe olykpion He Ta
dvw pdobia dévtia kai ta omioBia ddévtia TG Kdtw yvd-
Bou . Autd to elpnpa PMopel va CUOXETIOTE e TV Tie-
pimAokn evdodovtikr avatopia, ald kar pe t SUoKoAn
XEIPOUPYIKA TMpdofaon otig pileg Twv yoppiwv (Euro-
pean Society of Endodontology, 2006).

levikd, éxouv avapepBel xapunAdtepa moooatd emtuxiag
yIa TIEPITTIWOEIG XEIPOUPYIKAG emépPaong oe ddévuia pe
OUVUTIAPXOUCEG eVOOOOVTIKEG-TTEPIOSOVTIKEG BAAPEG.
Eve) To mooootd emtuxiag yia amopovwpéveg evdodov-
TIKEG BAEBeC pdvo, Atav 95,2%, via TG evOOOOVTIKEG-TTE-
plodoviikég ouvduaopéves PAGBeG, n emtuxig ékPaon
Atav 77,5%, umodnhwvovtag €tor éu o tinog twv PAa-
Bv enmpedler onpavtikd tnv emovhwon Twv Iotwv (Kim
kar ouv. 2008).

>¢ pia dMn €peuva ou aglohoyriBnke n TeNIKr| emmtuxia
TWV TIEPITIWOEWY, OTTIOU N AKPOPPICIKY) XEIPOUPYIKN
emépPaon amétuxe apxikd Kar emavaiieOnke, Bpédnke
&1 10 35,7% TWV TIEPIMTTIOOEWY ETOUADBNKE ETTUXWG -
Td Vv Véa emépPaon, To 26,3% emouhwbnke pe apéPaia
amoteAéopata, evw To 38% dev emoulwbnke katd tn po-
voetr| emave&etaon (Peterson kai Gutmann, 2001).

2YMIMEPAXMATA

>komdg g evdodoviikig Bepareiag o MePIMTWOEIG
uTrdpxouodag akpoppeICikig alMoiwong eival va eEaleiel
TOV HIKPOPIaKS TIapdyovia Tou TV TPOPOSOTEl XWPIG
va arartnBei xeipoupyikr) mapéppacn. Onwg gaiveta
amnd v BiBAoypagikr) avackdmnon, mpdyuat pévo pe
v olyxpovn evdodovtikr Bepareia emtuyxdvovtal on-
pEPA KAAUTEPA AMOTEAECHATA KAl UTIOXWENON TwV
AKPOPPIGIKWY AAOIWOEWY OE TIEPICOGTEPES TTEPITTIWOEIG
amné &t oto apeddv. Opwg n akpoppIIky XeipoupyI-
Krj emépPaon éxel Oon kal oUyKekpIPEVeG evOEiEeIq Kal
ofpepa, pe IkavoroiNTikd TeAIKd amoTeAéopata, ASyw Kal
TWV VEOTEPWY YWWOEWV KAl p€owv TTou SiatiBevtal, dmwg
N opIfévTIa eKTOWr TOU akpoppIiou Xwpig A ue eAdxI-
otn Ao&otdpunon, n eme€epyacia TG KOIASTNTAG Tou
akpoppliCiou oe BdBog, pe TN xprion Heyebuvtikwy pé-
owv Kal eIdIKQV tips UMeprXwy, KaBWG Kal n Xprion VEwv
BrooupBatwy UNK@VY yia thv avdoTpopn EUeEagn.
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aims to eliminate the microbial factor that facilitates
them without the need for surgical intervention. A re-
view of the literature reveals that current endodontic
treatments alone can nowadays achieve better results
and management of the periapical lesions than they did
before. However, apical surgery is still relevant, has spe-
cific indications and can produce satisfactory final results,
due to the most recent knowledge and means available,
such as the horizontal resection of the root tip with min-
imal or no bevel, the in-depth preparation of the apical
cavity with the use of magnifying devices and special ul-
trasonic tips, as well as the use of new biocompatible
materials for retrograde filling.
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