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ON SOz

Akademisyen Yayinevi yoneticileri, yaklagik 35 yillik yayin tecriibesini, kendi tiizel
kisiliklerine aktararak uzun zamandan beri, ticari faaliyetlerini siirdiirmektedir.
Anilan siire iginde, basta saglik ve sosyal bilimler, kiiltiirel ve sanatsal konular
dahil 3800’ti agkin kitab1 yayimlamanin gururu igindedir. Uluslararas1 yayinevi
olmanin alt yapisini tamamlayan Akademisyen, Tiirk¢e ve yabanci dillerde yayin
yapmanin yaninda, kiiresel bir marka yaratmanin pesindedir.

Bilimsel ve diisiinsel ¢alismalarin kalict belgeleri sayilan kitaplar, bilgi kayit
ortami olarak yiizlerce yilin taniklaridir. Matbaanin icadiyla varolusunu saglam
temellere oturtan kitabin gelecegi, her ne kadar yeni buluslarin yoriingesine tagin-
mis olsa da, daha uzun siire hayatimizda yer edinecegi muhakkaktir.

Akademisyen Yayinevi, kendi adini tagiyan “Bilimsel Arastirmalar Kitabi1”
serisiyle Tiirkce ve Ingilizce olarak, uluslararasi nitelik ve nicelikte, kitap ya-
yimlama siirecini baglatmis bulunmaktadir. Her yil mart ve eyliil aylarinda ger-
ceklesecek olan yayimlama siireci, tematik alt basliklarla devam edecektir. Bu
stireci destekleyen tiim hocalarimiza ve arka planda yer alan herkese tesekkiir
borgluyuz.

Akademisyen Yayinevi A.S.

- 1ii -



Bolim 1

Bolim 2

Bolim 3

Bolim 4

Bolim 5

Bolim 6

Bolim 7

iCINDEKILER

CAD/CAM Endodontik Post Sistemleri ve Post/Core Restorasyonlarda
DJItalleSme. ... e 1
Erman DIREKCI

Elektrik Desarji ile Uretilen Ni-Ti Egelerin Termo-Mekanik Ozellikleri ve
Endodontik Retreatment Performansi...........ccoceeveiierinieninienieieneeeee 17

Ozge BASAR
Merve COBAN OKSUZER
Minimal Invaziv Endodonti: Biyomekanik Temellerden Dijital Gelecege . 27

Utku DEMIRAY
Esma SARICAM

Endodontik Tedavide Kullanilan Irrigasyon-Aktivasyon Yontemleri......... 47
Nazife Maide DAYICAN

Kok Kanal Tedavili Dislerde Vertikal Kok Kiriklari...........ocevveienieeiennn. 63
Arda Kivange OZKOK
Neslihan Biisra KESKIN

Kok Kanal Tedavisinde Gegmisten Giiniimiize Kullanilan Kanal I¢i
MediKameENtIET ........eoiiiieieiieeeee e 91

Elif Isin Su PERK
Selen INCE YUSUFOGLU

K&k Rezorpsiyonlart ve Tedavi Yaklagimlart ........ccooeoeoiiiiiiiincncncnnnn 109
Nazife Maide DAYICAN



YAZARLAR

Uzm Dt. Ozge BASAR
Turkuaz Dental Klinik

Uzm. Dt. Nazife Maide DAYICAN
Ozel Dig Poliklinigi

Ars. Gor. Utku DEMIRAY
Ankara Yildirim Beyazit Universitesi Dig
Hekimligi Fakiiltesi Endodonti AD

Dr. Erman DIREKCI

Dog. Dr. Neslihan Biigra KESKIN
Ankara Yildirim Beyazit Universitesi, Dig
Hekimligi Fakiiltesi, Endodonti AD

Dr. Ogr. Uyesi Merve COBAN OKSUZER
Pamukkale Universitesi, Dis Hekimligi
Fakiiltesi, Endodonti AD

Ars. Gor. Arda Kivang OZKOK
Ankara Yildirim Beyazit Universitesi, Dis
Hekimligi Fakiiltesi, Endodonti AD

Ars. Gor. Elif Isin Su PERK
Ankara Yildirim Beyazit Universitesi Dis
Hekimligi Fakiiltesi Endodonti AD

Dog. Dr. Esma SARICAM
Ankara Yildirim Beyazit Universitesi Dis
Hekimligi Fakiiltesi Endodonti AD

Dog. Dr. Selen INCE YUSUFOGLU
Ankara Yildirim Beyazit Universitesi Dis
Hekimligi Fakiiltesi Endodonti AD

- vii -



Boliim 1

CAD/CAM ENDODONTIK POST SISTEMLERI ve
POST/CORE RESTORASYONLARDA DiJiTALLESME

Erman DIREKCI!

GIRIS

Endodontik tedavi uygulanmis dislerin restorasyonu hem fonksiyonel biittinliigiin
yeniden saglanmasi hem de biyomekanik stabilitenin korunmasi agisindan
birtakim zorluklar icermektedir. Kanal preparasyonu sirasinda meydana gelen
dentin kaybi ve dokusal zayiflama, bu dislerin daha kirilgan hale gelmesine neden
olmaktadir. Bu nedenle post-core sistemleri, intraradikiiler tutuculugu artirarak
ist yap1 restorasyonunun stabilitesini desteklemek amaciyla yaygin sekilde
kullanilmaktadir. (1). Geleneksel prefabrike post ya da dokim teknikleriyle
tiretilen restorasyonlar uzun siiredir standart yaklasim olmus olmakla birlikte, bu
yontemlerin bazi sinirlamalar1 mevcuttur. Ozellikle uyum sorunu, stres birikimi

ve zaman alan klinik siire¢ bu yaklasimlarin dezavantajlarini olusturmaktadir.

Son yillarda, CAD/CAM (Bilgisayar Destekli Tasarim / Bilgisayar Destekli
Uretim) teknolojileri; endodontik post-core restorasyonlarini daha dogru,
tekrarlanabilir ve hastaya 6zgii hale getirme potansiyeline sahiptir. Bu dijital
yaklagimlar, post boslugu preparasyonundan itibaren dijital 6l¢ii alimi, sanal
tasarim ve tretim adimlarini siirece entegre ederek restoratif hatalar1 azaltma ve
klinik verimliligi artirma imkéan: sunmaktadir (2,3).

CAD/CAM tabanli post sistemleri; fiber, zirkonya veya metal gibi farkli
materyallerde tiretilebilen 6zel post-core tasarimlarina olanak saglamaktadir. Bu
sayede, bireyin kok kanali anatomisine birebir uyum saglayan restorasyonlar elde
edilmekte ve mekanik stabilite onemli 6l¢iide arttirilmaktadir (3).

Dijital olgii teknikleri de CAD/CAM post restorasyonlarinin bagarisinda kritik
bir rol oynamaktadir. Ozellikle intraoral tarayict kullanimi, post boslugunun
anatomik formunun dogrudan dijital ortama aktarilmasina olanak tanimakta

' Dr., ermandirekci@gmail.com, ORCID iD: 0009-0007-6523-8967
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teknolojileri, modern dental restorasyonlarda yiiksek dogruluk, kisisellestirilmis

tedavi ve uzun donem basar1 hedeflerinin karsilanmasinda giderek daha stratejik

bir rol oynamaktadir.

KAYNAKCA

1.

10.

11.

12.

13.

14.
15.

16.

Ahmetoglu E, Simgek N, Yildirm G, Polat MT. ENDODONTIK TEDAVILI DISLERIN RES-
TORASYONUNDA POST MATERYALLERI. Ata Dis Hek Fak Derg. 11 Subat 2015;24(1):153-
7.

Dimitrova M, Vlahova A, Kazakova R. Assessment of CAD/CAM Fabrication Technologies for
Post and Core Restorations-A Narrative Review. Medicina (Kaunas). 30 Nisan 2024;60(5):748.
Junior SR, Felizardo KR, Guiraldo RD, Berger SB, Ramos NBP, Assis ACM de, vd. CAD-CAM
endodontic posts: literature review. Research, Society and Development. 02 Ocak 2021;10(1):e3
210111314-e3210111314.

Altoman MS, Alamri MK, Alfaifi MA, Algarni H, Kattadiyil MT. A novel CAD-CAM protocol
for monolithic zirconia post and core fabrication: A digital clinical report. ] Prosthodont. 26
Temmuz 2025;

Libonati A, Di Taranto V, Gallusi G, Montemurro E, Campanella V. CAD/CAM Customized
Glass Fiber Post and Core With Digital Intraoral Impression: A Case Report. Clin Cosmet In-
vestig Dent. 2020;12:17-24.

Vogler JAH, Billen L, Walther KA, Wostmann B. Fibre-reinforced Cad/CAM post and cores:
The new “gold standard” for anterior teeth with extensive coronal destruction?-A fully digital
chairside workflow. Heliyon. Agustos 2023;9(8):e19048.

Giingér MB, Nemli SK, Dogan A, Karadag 1. Agirt Madde Kaybina Ugramis Endodontik Te-
davili Maksiller On Dislerin CAD/CAM Yontemiyle Tek Seansta Estetik Restorasyonu: 2 Vaka
Sunumu. Ata Dis Hek Fak Derg. 25 Ekim 2016;26(1):0-0.

INan Yalciner A, Unlii N, MutafciLar VeliXOglu EE, Aycan HE. Kanal Tedavili Digte Olusan
Komplike Kron Kiriginin Fiber Post Destekli Zirkonya Kron Tedavisi. Selcuk Dental Journal.
30 Aralik 2022;9(4):74-81.

Theodosopoulou JN, Chochlidakis KM. A Systematic Review of Dowel (Post) and Core Mate-
rials and Systems. Journal of Prosthodontics. Agustos 2009;18(6):464-72.

Post-Core Sistemler [Internet]. [a.yer 21 Kasim 2025]. Erisim adresi: https://www.tavsiyeediyo-
rum.com/makale_3581.htm?utm_source=chatgpt.com

Martins MD, Junqueira RB, de Carvalho RE Lacerda MFLS, Faé DS, Lemos CAA. Is a fiber post
better than a metal post for the restoration of endodontically treated teeth? A systematic review
and meta-analysis. ] Dent. Eyliil 2021;112:103750.

Giok KC, Veettil SK, Menon RK. Comparative effectiveness of fiber and metal posts in the
restoration of endodontically treated teeth: A systematic review with network meta-analysis. |
Prosthet Dent. Eyliil 2025;134(3):597-615.

Choudhary S, Begum Z, Choudhary P, Tripathi S. Comparative evaluation of retention of pre-
fabricated and conventional cast post: An in vitro study. J Int Soc Prev Community Dent. Mayis
2014;4(2):87-91.

Kivan¢ L. ENDODONT#K TEDAV#L# D#&LERDE POST UYGULAMALARI. 2006;

Ying S, Chen S, Wang S, Xu L, Wang X, He E, vd. Outcome of teeth restored with CAD/CAM
zirconium dioxide post-cores: a retrospective study with a follow-up period of 3-6 years. BMC
Oral Health. 16 Haziran 2022;22(1):236.

Mourouzis P, Dionysopoulos D, Tolidis K. Accuracy of CAD/CAM Technology in Fabricating
Custom Post-and-Core Restorations: A Comparative Analysis. ] Esthet Restor Dent. Haziran
2025;37(6):1575-84.

-13-



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Giincel Endodonti Calismalari IX

Lin L, Zhuo Y, Cai P, Chen X, Zheng Z, Lin J. Use of an intraoral scanner and CAD-CAM for
simultaneous restoration with a personalized titanium post-core and a zirconia crown. J Oral
Sci. 16 Ocak 2024;66(1):82-4.

Farah R. The trueness of CAD-CAM custom-milled post-and-cores: a comparison of three
materials and two milling systems. eor. 20 Subat 2025;0(0):0-0.

Suzaki N, Yamaguchi S, Nambu E, Tanaka R, Imazato S, Hayashi M. Fabricated CAD/CAM
Post-Core Using Glass Fiber-Reinforced Resin Shows Innovative Potential in Restoring Pulp-
less Teeth. Materials (Basel). 19 Ekim 2021;14(20):6199.

da Costa RG, Freire A, Caregnatto de Morais EC, Machado de Souza E, Correr GM, Rached
RN. Effect of CAD/CAM glass fiber post-core on cement micromorphology and fracture resis-
tance of endodontically treated roots. Am J Dent. Subat 2017;30(1):3-8.

Ming X, Zhang Z, Xie W, Zhang Y, Li Y, Zhang W. Internal adaptation and mechanical pro-
perties of CAD/CAM glass fiber post-cores in molars: An in vitro study. J Dent. Kasim
2023;138:104685.

Hamitoglu B, Ozkurt-Kayahan Z. Fracture resistance of endodontically treated teeth restored
with CAD-CAM milled and prefabricated post-and-core systems. J Prosthodont. 21 Ocak
2025;

Direk A, Tekin S, Khurshid Z. Fracture strength of cad-cam milled polyetheretherketone
(PEEK) post-cores vs conventional post-cores; an in vitro study. Peer]. 05 Eyliil 2024;12:¢18012.
Kole S, Ergun G. Bond strength of various post-core restorations with different lengths and
diameters following cycle loading. ] Mech Behav Biomed Mater. Haziran 2023;142:105804.
Prpic V, Spehar E, Stajdohar D, Bjelica R, Cimic S, Par M. Mechanical Properties of 3D-Printed
Occlusal Splint Materials. Dentistry Journal. Agustos 2023;11(8):199.

Dalili Kajan Z, Taramsari M, Khosravi Fard N, Kanani M. Accuracy of Cone-beam Computed
Tomography in Comparison with Standard Method in Evaluating Root Canal Morphology: An
In Vitro Study. Iran Endod J. 2018;13(2):181-7.

Abbas N, Zahreddine L, Tawil A, Natout M, Shamseddine A. An Atypical Case of Pancre-
atic Cancer with Mesenchymal Differentiation in a Patient with Primary Lung Adenocarci-
noma: Insights into Tumor Biology and Novel Therapeutic Pathways. Diagnostics. Ocak
2024;14(22):2512.

Almalki A, Conejo J, Kutkut N, Blatz M, Hai Q, Anadioti E. Evaluation of the accuracy of direct
intraoral scanner impressions for digital post and core in various post lengths: An in-vitro
study. ] Esthet Restor Dent. Nisan 2024;36(4):673-9.

Zaki MS, Mohsen CA, Mohamed ME. Trueness and depth discrepancy of post-space scans
using an intraoral scanner: influence of preparation dimensions: an in vitro study. BMC Oral
Health. 10 Mayis 2025;25(1):702.

Perlea P, Stefanescu C, Al-Aloul OA, Ionita C, Petre AE. Digital Workflow for Producing Hyb-
rid Posts and Cores. Healthcare (Basel). 02 Mart 2023;11(5):727.

Mukai E, Kim HL, Reis INRD, Silva EVF da. Digital chairside workflow for CAD/CAM fibre
post-and-core and provisional crown fabrication in a maxillary lateral incisor after root canal
treatment. BMJ Case Rep. 05 Ekim 2025;18(10):e263865.

Jardim JS, Lemos CAA. The role of intraoral scanning in the fully digital workflow for post and
core restorations: A scoping review. ] Dent. Agustos 2024;147:105100.

Falcao Spina DR, Goulart da Costa R, Farias IC, da Cunha LG, Ritter AV, Gonzaga CC, vd.
CAD/CAM post-and-core using different esthetic materials: Fracture resistance and bond
strengths. Am J Dent. Aralik 2017;30(6):299-304.

Associate Professor, Department of Conservative Dentistry and Endodontics, Saveetha Dental
College and Hospital, Ranjan M. Digital Dentistry and its Role in Fabrication of Post and Core.
IJDOS. 18 Agustos 2021;3949-53.

-14 -



35.

36.

37.

38.

Giincel Endodonti Calismalari IX

Alqahtani SM, Almalki MS, Almarzouki M, AlResayes SS, Hassan NN, Mohana AJI, vd. Di-
mensional Accuracy of Intraoral Scanners in Recording Digital Impressions of Post and Core
Preparations: A Systematic Review. Diagnostics (Basel). 23 Aralik 2024;14(24):2890.

Dupagne L, Mawussi B, Tapie L, Lebon N. Comparison of the measurement error of optical
impressions obtained with four intraoral and one extra-oral dental scanners of post and core
preparations. Heliyon. Subat 2023;9(2):e13235.

Zou Y, Zhan D, Xiang J, Li L. Clinical research on restorations using CAD/CAM-fabricated
monolithic zirconia endocrowns and post and core crowns after up to 5 years. Int ] Comput
Dent. 20 Eyliil 2022;25(3):287-94.

4-year Clinical Evaluation of the CAD/CAM One-piece Glass Fiber Post-and-core IADR Abst-
ract Archives [Internet]. [a.yer 23 Kasim 2025]. Erisim adresi: https://iadr.abstractarchives.
com/abstract/15iags-2107538/4-year-clinical-evaluation-of-the-cadcam-one-piece-glass-fi-
ber-post-and-core?utm_source=chatgpt.com

-15-



Boliim 2

ELEKTRIK DESARJI iLE URETILEN Ni-Ti EGELERIN
TERMO-MEKANIK OZELLIKLERI VE ENDODONTIK
RETREATMENT PERFORMANSI

Ozge BASAR!
Merve COBAN OKSUZER?

GIRIS

Endodontik tedavilerde kullanilan enstriimantasyon sistemlerinin giivenligi ve
mekanik dayanikliligi, klinik basarinin temel belirleyicilerinden biridir. Nikel-
titanyum (Ni-Ti) alasimlari, endodontik enstriimantasyonda devrim niteliginde
bir doniisiim yaratarak ege sistemlerinin esneklik, dayaniklilik ve giivenlik
profilini 6nemli olgiide yiikseltmistir (1). Stiperelastisite, sekil hafizasi davranis
ve yiiksek kirilma direnci gibi malzeme 6zellikleri sayesinde Ni-Ti egeler, 6zellikle
egri ve kompleks kok kanal anatomilerinde manuel paslanmaz gelik egelere kiyasla
¢ok daha etkin ve giivenli bir preparasyon imkani sunmaktadir (2). Bununla
birlikte, tiim avantajlarina ragmen geleneksel frezeleme yontemleriyle tiretilen
Ni-Ti egelerde ytizey mikro catlaklari, diizensiz kesit formu, tiretim hatalarina
bagli zayif bolgeler ve dongiisel yorgunluk direncindeki sinirlamalar, hilen klinik
performansi etkileyen 6nemli dezavantajlar olarak karsimiza ¢ikmaktadir (3). Bu
sorunlar1 agmak amaciyla son yillarda Ni-Ti egelerin iiretiminde yeni teknolojiler
ve yiizey modifikasyonu yontemleri gelistirilmistir. Bunlardan biri olan elektrik
desarj1 ile sekillendirme (Electrical Discharge Machining; EDM) yontemi,
mekanik temas icermeyen iiretim prensibi sayesinde geleneksel frezeleme
tekniklerine gore daha biitiinciil, daha dayanikli bir yiizey yapist olusturur (4).
EDM isleminde ege yiizeyi kontrollii elektrik arklariyla mikrometre diizeyinde
eritilip yeniden katilastirildigindan, ortaya ¢ikan yiizey hem daha sert hem de
daha piiriizsiiz bir mikrotekstiire sahip olur. Bunun torsiyonel stres altindaki

' Uzm Dt., Turkuaz Dental Klinik, basar.ozge@hotmail.com, ORCID iD: 0000-0003-4514-8132
2 Dr. Ogr. Uyesi, Pamukkale Universitesi, Dis Hekimligi Fakiiltesi, Endodonti AD, mervecoban456@gmail.
com, ORCID iD: 0000-0003-3437-0969

DOI: 10.37609/akya.3990.c2947
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SONUC

Elektrik desarji ile sekillendirilen Ni-Ti egeler, yiizey karakteristigi, mekanik
dayanim profili, dongiisel yorgunluk direnci ve sicaklik stabilitesi agisindan
geleneksel frezeleme yontemleriyle tiretilen sistemlere gore belirgin tistiinliikler
sunar. Retreatment islemleri sirasinda egeler yitksek mekanik yiik altinda ¢alistig1
i¢cin, EDM teknolojisinin sagladig1 dayaniklilik ve esneklik klinik agidan biiyiik
onem tasir. Bu egeler hem kirilma riskinin azalmasi hem de stresin kanal igerisinde
daha dengeli dagilmasi sayesinde daha Ongoriilebilir bir islem siireci saglar.
Sonug olarak EDM teknolojisiyle tiretilmis Ni-Ti egeler, endodontik retreatment
uygulamalarinda giivenilir, dayanikli ve etkin bir alternatif olusturarak tedavi
basarisini artirma potansiyeline sahiptir.
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Boliim 3

MINIMAL INVAZIV ENDODONTI: BIYOMEKANIK
TEMELLERDEN DiJiTAL GELECEGE

Utku DEMIRAY!
Esma SARICAM?

1.GIRIS

Minimal invaziv dis hekimligi, dis sert ve yumusak dokularinda miimkiin olan
en az kayipla, biyolojik dokular1 koruma prensibine bagli kalarak hastalig
erken teshis etmeyi, baglamigsa durdurmayi ve gerektiginde koruyucu-restoratif
yontemlerle tedaviyi amaglayan modern bir yaklagimdir.

Bu tedavi yaklasiminda, mine ve dentin dokularmnin gereksiz yere
uzaklastirilmasindan  kacinilarak ve bu dokularda halihazirda olusmus
demineralizasyonlarin remineralizasyonunu tesvik ederek mevcut dis yapilarini
korumak amaglanmaktadir. Bu yaklasim i1s1§inda, minimal invaziv dis
hekimligi bes temel ilkeye dayanmaktadir. Ilk olarak, baslangi¢ lezyonlarinin
remineralizasyonu hedeflenir. Ikinci olarak, karyojenik mikroorganizmalarin
elimine edilmesi ve boylece demineralizasyon siirecinin durdurulmasi amaglanir.
Ugiincii olarak, kavitasyonlu diglerde lezyonun tedavisi minimal madde kaybi
ile gergeklestirilir. Dordiincii olarak, problemli restorasyonlarin onarimi veya
gerektiginde degistirilmesi 6n plandadir. Son olarak ise, yeni problemlerin
olusumunun O6nlenmesi minimal invaziv yaklasimin O6nemli bir pargasini
olusturur (1).

Bu ilkeler 1s1¢inda, minimal invaziv konseptin felsefesi “énce koruma,
sonra minimal girisim” anlayisina dayanmaktadir. Bu yaklagimda saglam dis
dokusunun ciiriik, erozyon, asinma veya travma gibi durumlarda maksimum
diizeyde korunmasi esastir. Hastaligin erken agsamalarinda invaziv tedavilere gerek

1
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com, ORCID iD: 0009-0006-8424-0862.

2 Dog. Dr. Ankara Yildirim Beyazit Universitesi Dis Hekimligi Fakiiltesi Endodonti AD, esmasaricam(@
aybu.edu.tr, ORCID iD: 0000-0001-7701-4214
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9. SONUC

Minimal invaziv endodonti, dis sert dokularini maksimum diizeyde koruma
felsefesiyle, endodontik tedavide vyapisal biitiinliigii oOnceliklendiren bir
paradigma degisimi sunmaktadir. Geleneksel yaklasimlarin aksine, minimal
invaziv endodonti yaklasimy; konservatif giris kaviteleri (TrussAC, UltraAC) ve
minimal taperli kanal sekillendirme sistemleri (TruNatomy, Rotate gibi modern
NiTi sistemleri) araciligiyla periservikal dentini korumay1 ve boylece disin uzun
vadeli kirilma direncini artirmay: hedeflemektedir.

Bu yaklasimin klinik basarisi, biyomekanik fayda ile dezenfeksiyon etkinligi
arasindaki hassas dengeye baghdir. Konservatif kavitelerin kirilma direncini
artirdigina dair giiglii in vitro kanitlar mevcutken, dar erisim, kanal bulma
zorlugunu ve apikal bolgede yetersiz irrigasyon riskini beraberinde getirmistir. Bu
kisitlamalarin iistesinden gelmek i¢in aktif ytkama teknolojileri (PIPS, SWEEPS,
GentleWave) ve Tek Kon + Biyoseramik Sealer gibi adaptif dolum teknikleri kritik
Oneme sahiptir.

Minimal invaziv endodonti, teknolojik entegrasyonla (Dijital Endodonti)
ayrilmaz bir sekilde ilerlemektedir. Rehberli sistemler (S-RGKP, D-RGKP)
ve robotik sistemler ozellikle kalsifiye ve karmasik kanallarda hassas ve doku
koruyucu bir kavite formu saglayarak klinisyen hatalarini ve iatrojenik hasar
riskini azaltmistir. Yapay Zeka (YZ), bu sistemlerle birleserek sadece tani ve tedavi
planlamasi yapmakla kalmayip, ayni1 zamanda gercek zamanli adaptasyon igin yol
gosterici hale gelmektedir.

Sonug olarak, minimal invaziv felsefenin uzun dénem basarisi, sadece dentin
korumasina degil; ayn1 zamanda dijital rehberlik, YZ adaptasyonu ve gelismis
nanoteknoloji ile desteklenen entegre bir tedavi protokoliine baglh olacaktir.
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Boliim 4

ENDODONTIK TEDAVIDE KULLANILAN
IRRIGASYON-AKTIVASYON YONTEMLERI

Nazife Maide DAYICAN!

1.GIRIS

Endodontik tedavinin temel amaci enfekte pulpa dokusunu ve mikroorganizmalari
elimine ederek kok kanal sisteminin ti¢ boyutlu olarak temizlenmesi,
sekillendirilmesi ve dezenfekte edilmesidir. Ancak kok kanal sisteminin kompleks
anatomisi, 6zellikle lateral kanallar, isthmuslar, apikal delta ve internal rezorpsiyon
bosluklar: gibi alanlar irrigasyon soliisyonlarinin bu bolgelere etkili bir sekilde
ulagmasini giiglestirmektedir. Bu nedenle irrigasyonun etkinliginin arttirilmasi
amaciyla gesitli aktivasyon yontemleri gelistirilmistir.

Endodontik tedavi sirasinda kullanilan irrigasyon soliisyonunun mekanik,
kimyasal ve biyolojik amaglar1 bulunmaktadir. Kék kanalinin lubrikasyonu,
organik ve inorganik dokular1 ¢6zmek, kok kanal preperasyonu sirasinda olusan
smear tabakasini uzaklastirmak mekanik ve kimyasal amaglaridir. Biyolojik amaci
ise kok kanallarinda antimikrobiyal etki saglamak ve periodontal dokulara zarar
vermemektir (1).

Irrigasyon soliisyonlarinin pasif olarak uygulanmasi karmagik anatomiye
sahip kok kanal sistemi icerisinde etkili bir dezenfeksiyon saglayamamaktadir. Bu
sebeple irrigasyon soliisyonlarinin etkinligini arttirmak ve kok kanal duvarlarina
daha derin penetrasyon saglamak i¢in aktivasyon tekniklerine bagvurulmaktadir.
Aktivasyon ile irrigasyon soliisyonunun hareketi arttirilmakta, dentin
tiibtillerine penetrasyonu saglanmakta, biyofilm ve debrislerin uzaklastirilmas:
arttirilmaktadir (2).

' Uzm. Dt., Ozel Dis Poliklinigi, maidedayican@gmail.com, ORCID iD: 0009-0000-0053-8458
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SONUC

Endodontiktedavininbasariliolmasindakokkanalsistemininetkilidezenfeksiyonu
biiytik 6nem tasimaktadir. Kok kanal sisteminin mekanik preperasyonundaki
kisitlamalar g6z 6ntine alindiginda etkili bir irrigasyon-aktivasyon sistemi biiyiik
rol oynamaktadir. Bu yiizden kullanilan irrigasyon soliisyonlarin etkinligini
arttiran aktivasyon yontemleri basariy: arttiran kilit bir roldedir.

Geleneksel irrigasyon yontemlerinden modern aktivasyon yontemlerine
kadar gesitli aktivasyon yontemlerinin amaci irrigasyon soliisyonunun etkinligini
arttirmak ve biyofilmi etkili sekilde uzaklastirmak hedeflenmistir.Literatiirde
yapilan arastirmalar her bir yontemin farkli avantaj ve dezavantajlara sahip
oldugunu gostermektedirModern aktivasyon yontemleri geleneksel aktivasyon
yontemlerine gore kok kanal sisteminin dezenfeksiyonu saglamak konusunda
daha bagarili olarak tespit edilse de kullanilacak irrigasyon-aktivasyon yontemi
klinikte hasta bazli olarak secilmelidir. Sonug olarak bu alanda yapilan teknolojik
ve bilimsel gelismelerin takip edilmesi gerekmektedir. Ayni zamanda bu gelismeler
klinik prosediirlere entegre edilmelidir. Etkili bir irrigasyon ve aktivasyonun
endodontik tedavinin 6nemli parcalarindan biri oldugu unutulmamalidir.
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Boliim 5

KOK KANAL TEDAVILI DISLERDE VERTIKAL KOK
KIRIKLARI

Arda Kivang OZKOK!
Neslihan Biisra KESKIN?

1. ENDODONTIK TEDAVININ AMACI

Kok kanal tedavisinin temel amaci, enfekte pulpa dokusunun ve kok kanallarinda
yer alan mikroorganizmalarin ortadan kaldirilmasidir. Bu amag¢ dogrultusunda
uygulanan kemo-mekanik preparasyon, hem nekrotik ve enfekte dokularin
uzaklagtirilmasini hem de kok kanal sisteminin sekillendirilmesini saglar. Tedavi
stirecinin devaminda ise hazirlanan koék kanal boslugu, uygun bir dolgu materyali
ile hermetik bigimde kapatilarak yeniden mikrobiyal invazyonun 6nlenmesi ve
periapikal dokularin iyilesmesine olanak taninmasi hedeflenir (1). Endodontik
tedavi gormiis dislerin, canli dislere gore kron veya kok kirigina daha yatkin
oldugu gosterilmigtir (1-3).

2. KRONIK CATLAK VE KIRIKLAR

Dislerde ¢atlak veya kiriklarin varliginin teshisi ve klinik olarak yonetilmesi giig
olabilmektedir. Bu durum bazen hicbir belirti vermeyebilir, bazen de belirsiz ya da
spesifik semptomlarla ortaya ¢ikabilir. Semptomlar ¢ogu zaman tek basina kesin
tan1 koymak igin yetersizdir ve radyografik bulgular da ¢ogu kez net degildir.
Catlak veya kirigin klinik yonetimi bityiik 6l¢tide lezyonun boyutuna bagli olmakla
birlikte, bu boyut cogunlukla klinik olarak tam olarak belirlenememektedir (4).
Amerikan Endodontistler Birliginin (AAE) 2020 tarihli Endodontik

Terimler Sozligirne gore, catlak; “mine ve dentinde, bazen de sementumda
meydana gelen, derinligi veya yayilimi bilinmeyen ince ytizey bozuklugu” olarak

' Ars. Gor. Ankara Yildirim Beyazit Universitesi, Dis Hekimligi Fakiiltesi, Endodonti AD, ardakivancoz@
gmail.com, ORCID iD: 0009-0009-1062-331X

2 Dog. Dr. Ankara Yildirim Beyazit Universitesi, Dis Hekimligi Fakiiltesi, Endodonti AD, Ozerolbkeskin@
gmail.com, ORCID iD: 0000-0002-1053-7675

DOI: 10.37609/akya.3990.c2950
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4.SONUC

Vertikal kok kiriklar: (VKK), ozellikle kanal tedavisi uygulanmis molar dislerde
yogunlasan bir klinik problem olarak karsimiza c¢ikmaktadir. Etiyolojisinde
rol oynadig1 diistiniilen ¢ok sayida predispozan faktdr tanimlanmis olmasina
ragmen, hangi faktorlerin kirik olusumunda birincil derecede etkili oldugu
hususu belirsizligini korumaktadir. Tan: siirecindeki en 6nemli zorluklardan
biri, VKK’nin 6zellikle baslangi¢c asamalarindaki semptom ve bulgularinin 6zgiil
olmamasindan kaynaklanmaktadir. Bu tanisal belirsizlik karsisinda Konik Isinl
Bilgisayarli Tomografi (KIBT), VKK’ye 6zgii periradikiiler kemik kaybi modellerini
gorsellestirmedeki tstiinligii sayesinde degerli bir arag haline gelmistir. Bununla
birlikte, mevcut literatiir incelendiginde, VKKnin epidemiyolojisi, tanisi ve
tedavi stratejileri tizerine kanita dayal: verilerin yetersizligi dikkat cekmektedir.
Bu nedenle, ¢esitli tedavi protokollerinin sonuglarin1 ve prognoza etkilerini
sistematik olarak inceleyecek, kapsamli ve iyi planlanmis klinik arastirmalarin
yuritiilmesi bityiik bir gerekliliktir.

KAYNAKCA

1.  Magrami Y. Ingle’s Endodontics - Ilan Rotstein, John I. Ingle. 7th ed. 2019. 1271 p.
Cobankara FK, Ung(’ir M, Belli S. The effect of two different root canal sealers and smear layer
on resistance to root fracture. ] Endod. 2002;28(8): 606-9.

3. Karapinar Kazandag M, Sunay H, Tanalp J, et al. Fracture resistance of roots using different
canal filling systems. Int Endod J. 2009;42(8): 705-10.

4. American Association of Endodontists. Glossary of endodontic terms. 10th ed. Chicago, IL:
American Association of Endodontists; 2020.

5. American Association of Endodontists. Cracking the cracked tooth code: detecting and treat-
ment of various longitudinal tooth fractures. Endodontics; colleagues for excellence. 2008.

6. Roh BD, Lee YE. Analysis of 154 cases of teeth with cracks. Dent Traumatol. 2006;22(3): 118-
23.

7. Cameron CE. Cracked-tooth syndrome. ] Am Dent Assoc. 1964;68(3): 405-11.

8. Eakle WS, Maxwell EH, Braly BV. Fractures of posterior teeth in adults. ] Am Dent Assoc.
1986;112(2): 215-8.

. Ailor JE. Managing incomplete tooth fractures. ] Am Dent Assoc. 2000;131(8): 1168-74.

10. Guthrie RC, DiFiore PM. Treating the cracked tooth with a full crown. ] Am Dent Assoc.
1991;122(9): 71-3.

11. Brynjulfsen A, Fristad I, Grevstad T, et al. Incompletely fractured teeth associated with diffuse
longstanding orofacial pain: diagnosis and treatment outcome. Int Endod J. 2002;35(5): 461-6.

12. Opdam NJM, Roeters JJM, Loomans BAC, et al. Seven-year Clinical Evaluation of Painful Cra-
cked Teeth Restored with a Direct Composite Restoration. ] Endod. 2008;34(7): 808-11.

13. Brynjulfsen A, Fristad I, Grevstad T, et al. Incompletely fractured teeth associated with diffuse
longstanding orofacial pain: diagnosis and treatment outcome. Int Endod J. 2002;35(5): 461-6.

14. Kahler B, Moule A, Stenzel D. Bacterial contamination of cracks in symptomatic vital teeth.
Aust Endod J. 2000;26(3): 115-8.

15. Ailor JE. Managing incomplete tooth fractures. Journal of the American Dental Association.
2000;131(8): 1168-74.

-83-



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Giincel Endodonti Calismalari IX

Brannstrom M. The hydrodynamic theory of dentinal pain: Sensation in preparations, caries,
and the dentinal crack syndrome. ] Endod. 1986;12(10): 453-7.

Cameron CE. The cracked tooth syndrome: additional findings. ] Am Dent Assoc. 1976;93(5):
971-5.

Ritchey B, Mendenhall R, Orban B. Pulpitis resulting from incomplete tooth fracture. Oral Surg
Oral Med Oral Pathol. 1957;10(6): 665-70.

Nosrat A, Yu P, Verma P, et al. Was the Coronavirus Disease 2019 Pandemic Associated with an
Increased Rate of Cracked Teeth? ] Endod. 2022;48(10): 1241-7.

Nocini R, Lippi G, Mattiuzzi C. Increased burden of cracked teeth in US and UK during the
COVID-19 pandemic: Evidence from an infodemiological analysis. ] Dent Sci. 2023;18(3):
1398-9.

Mirhashemi A, Khami MR, Kharazifard M, et al. The Evaluation of the Relationship Between
Oral Habits Prevalence and COVID-19 Pandemic in Adults and Adolescents: A Systematic
Review. Front Public Health. 2022;10.

Seo DG, Yi YA, Shin SJ, et al. Analysis of factors associated with cracked teeth. ] Endod.
2012;38(3): 288-92.

Davis R, Overton JD. Efficacy of bonded and nonbonded amalgam in the treatment of teeth
with incomplete fractures. ] Am Dent Assoc. 2000;131(4): 469-78.

Berman LH, Kuttler S. Fracture Necrosis: Diagnosis, Prognosis Assessment, and Treatment
Recommendations. ] Endod. 2010;36(3): 442-6.

Sugaya T, Nakatsuka M, Inoue K, et al. Comparison of fracture sites and post lengths in longi-
tudinal root fractures. ] Endod. 2015;41(2): 159-63.

Chan CP, Lin CP, Tseng SC, et al. Vertical root fracture in endodontically versus nonendodon-
tically treated teeth: A survey of 315 cases in Chinese patients. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod. 1999;87(4): 504-7.

Cohen S, Berman LH, Blanco L, et al. A Demographic Analysis of Vertical Root Fractures. |
Endod. 2006;32(12): 1160-3.

Yoshino K, Ito K, Kuroda M, et al. Prevalence of vertical root fracture as the reason for tooth
extraction in dental clinics. Clin Oral Investig. 2015;19(6): 1405-9.

Liao WC, Tsai YL, Wang CY, et al. Clinical and Radiographic Characteristics of Vertical Root
Fractures in Endodontically and Nonendodontically Treated Teeth. ] Endod. 2017;43(5): 687-
93.

Chan CP, Tseng SC, Lin CP, et al. Vertical root fracture in nonendodontically treated teeth - A
clinical report of 64 cases in Chinese patients. ] Endod. 1998;24(10): 678-81.

Wang P, He W, Sun H, et al. Detection of vertical root fractures in non-endodontically treated
molars using cone-beam computed tomography: a report of four representative cases. Dent
Traumatol. 2012;28(4): 329-33.

von Arx T, Maldonado P, Bornstein MM. Occurrence of Vertical Root Fractures after Apical
Surgery: A Retrospective Analysis. ] Endod. 2021;47(2): 239-46.

Touré B, Faye B, Kane AW, et al. Analysis of reasons for extraction of endodontically treated
teeth: A prospective study. ] Endod. 2011;37(11): 1512-5.

von Arx T, Bosshardt D. Vertical root fractures of endodontically treated posterior teeth: A
histologic analysis with clinical and radiographic correlates. Swiss Dent J. 2017;127(1): 14-23.
PradeepKumar AR, Shemesh H, Jothilatha S, et al. Diagnosis of Vertical Root Fractures in Res-
tored Endodontically Treated Teeth: A Time-dependent Retrospective Cohort Study. ] Endod.
2016;42(8): 1175-80.

Tsesis I, Rosen E, Tamse A, et al. Diagnosis of vertical root fractures in endodontically treated
teeth based on clinical and radiographic indices: A systematic review. ] Endod. 2010;36(9):
1455-8.

-84 -



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Giincel Endodonti Calismalari IX

Karygianni L, Krengel M, Winter M, et al. Comparative assessment of the incidence of vertical
root fractures between conventional versus surgical endodontic retreatment. Clin Oral Inves-
tig. 2014;18(8): 2015-21.

Awawdeh L, Hemaidat K, Al-Omari W. Higher Maximal Occlusal Bite Force in Endodontically
Treated Teeth Versus Vital Contralateral Counterparts. ] Endod. 2017;43(6): 871-5.

Tang W, Wu Y, Smales R]. Identifying and Reducing Risks for Potential Fractures in Endodon-
tically Treated Teeth. ] Endod. 2010;36(4): 609-17.

Al-Nuaimi N, Patel S, Davies A, et al. Pooled analysis of 1-year recall data from three root canal
treatment outcome studies undertaken using cone beam computed tomography. Int Endod J.
201851 Suppl 3: €216-26.

Ng YL, Mann V, Gulabivala K. A prospective study of the factors affecting outcomes of non-sur-
gical root canal treatment: part 2: tooth survival. Int Endod J. 2011;44(7): 610-25.

Salehrabi R, Rotstein I. Endodontic treatment outcomes in a large patient population in the
USA: An epidemiological study. ] Endod. 2004;30(12): 846-50.

Ferrari M, Vichi A, Fadda GM, et al. A randomized controlled trial of endodontically treated
and restored premolars. ] Dent Res. 2012;91(7 Suppl): S72-8.

Nagasiri R, Chitmongkolsuk S. Long-term survival of endodontically treated molars without
crown coverage: A retrospective cohort study. J Prosthet Dent. 2005;93(2): 164-70.

Al-Nuaimi N, Patel S, Austin RS, et al. A prospective study assessing the effect of coronal tooth
structure loss on the outcome of root canal retreatment. Int Endod J. 2017;50(12): 1143-57.
Dammaschke T, Nykiel K, Sagheri D, et al. Influence of coronal restorations on the fracture
resistance of root canal-treated premolar and molar teeth: a retrospective study. Aust Endod J.
2013;39(2): 48-56.

Fokkinga WA, Kreulen CM, Bronkhorst EM, et al. Up to 17-year controlled clinical study on
post-and-cores and covering crowns. ] Dent. 2007;35(10): 778-86.

Naumann M, Koelpin M, Beuer E et al. 10-year survival evaluation for glass-fiber-supported
postendodontic restoration: a prospective observational clinical study. ] Endod. 2012;38(4):
432-5.

PradeepKumar AR, Shemesh H, Chang JWW), et al. Preexisting Dentinal Microcracks in No-
nendodontically Treated Teeth: An Ex Vivo Micro-computed Tomographic Analysis. ] Endod.
2017;43(6): 896-900.

Kang SH, Kim BS, Kim Y. Cracked teeth: Distribution, characteristics, and survival after root
canal treatment. ] Endod. 2016;42(4): 557-62.

Leong DJX, de Souza NN, Sultana R, et al. Outcomes of endodontically treated cracked teeth: a
systematic review and meta-analysis. Clin Oral Investig. 2020;24(1): 465-73.

Ratcliff S, Becker IM, Quinn L. Type and incidence of cracks in posterior teeth. J Prosthet Dent.
2001;86(2): 168-72.

Bier CAS, Shemesh H, Tanomaru-Filho M, et al. The Ability of Different Nickel-Titanium Ro-
tary Instruments To Induce Dentinal Damage During Canal Preparation. ] Endod. 2009;35(2):
236-8.

Shemesh H, Bier CAS, Wu MK, et al. The effects of canal preparation and filling on the inciden-
ce of dentinal defects. Int Endod J. 2009;42(3): 208-13.

Liu R, Hou BX, Wesselink PR, et al. The incidence of root microcracks caused by 3 different
single-file systems versus the protaper system. ] Endod. 2013;39(8): 1054-6.

Adorno CG, Yoshioka T, Suda H. Crack initiation on the apical root surface caused by three
different nickel-titanium rotary files at different working lengths. ] Endod. 2011;37(4): 522-5.
Biirklein S, Tsotsis P, Schiifer E. Incidence of dentinal defects after root canal preparation: Re-
ciprocating versus rotary instrumentation. ] Endod. 2013;39(4): 501-4.

Versiani MA, Cavalcante DM, Belladonna FG, et al. A critical analysis of research methods and
experimental models to study dentinal microcracks. Int Endod J. 2022;55 Suppl 1(S1): 178-226.

-85 -



59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Giincel Endodonti Calismalari IX

De-Deus G, Silva EJNL, Marins J, et al. Lack of causal relationship between dentinal microcra-
cks and root canal preparation with reciprocation systems. ] Endod. 2014;40(9): 1447-50.
De-Deus G, César de Azevedo Carvalhal J, Belladonna FG, et al. Dentinal Microcrack Deve-
lopment after Canal Preparation: A Longitudinal in Situ Micro—computed Tomography Study
Using a Cadaver Model. ] Endod. 2017;43(9): 1553-8.

Martins JCLGD, Oliveira BP, Duarte DA, et al. Micro-computed tomographic assessment of
dentinal microcrack formation in straight and curved root canals in extracted teeth prepared
with hand, rotary and reciprocating instruments. Int Endod J. 2021;54(8): 1362-8.
Miguéns-Vila R, Martin-Biedma B, De-Deus G, et al. Micro-computed Tomographic Evalu-
ation of Dentinal Microcracks after Preparation of Curved Root Canals with ProTaper Gold,
WaveOne Gold, and ProTaper Next Instruments. ] Endod. 2021;47(2): 309-14.

Vieira MLO, Dantas HV, de Sousa FB, et al. Morphologic Changes of Apical Foramen and
Microcrack Formation after Foraminal Enlargement: A Scanning Electron Microscopic and
Micro-computed Tomographic Analysis. ] Endod. 2020;46(11): 1726-32.

PradeepKumar AR, Shemesh H, Archana D, et al. Root Canal Preparation Does Not Induce
Dentinal Microcracks In Vivo. ] Endod. 2019;45(10): 1258-64.

Driscoll CO, Dowker SEP, Anderson P, et al. Effects of sodium hypochlorite solution on root
dentine composition. ] Mater Sci Mater Med. 2002;13(2): 219-23.

Arola D, Reprogel RK. Effects of aging on the mechanical behavior of human dentin. Biomate-
rials. 2005;26(18): 4051-61.

Nadeau B, Chen Z, Kishen A. Free Water Loss-induced Heterogeneous Residual Strain and Re-
duced Fatigue Resistance in Root Dentin: A 3-dimensional Digital Image Correlation Analysis.
J Endod. 2019;45(6): 742-9.

Shemesh H, Lindtner T, Portoles CA, et al. Dehydration Induces Cracking in Root Dentin
Irrespective of Instrumentation: A Two-dimensional and Three-dimensional Study. ] Endod.
2018;44(1): 120-5.

Winter W, Karl M. Dehydration-induced shrinkage of dentin as a potential cause of vertical
root fractures. ] Mech Behav Biomed Mater. 2012;14: 1-6.

Papa J, Cain C, Messer HH. Moisture content of vital vs endodontically treated teeth. Endod
Dent Traumatol. 1994;10(2): 91-3.

Sedgley CM, Messer HH. Are endodontically treated teeth more brittle? ] Endod. 1992;18(7):
332-5.

Jameson MW, Hood JAA, Tidmarsh BG. The effects of dehydration and rehydration on some
mechanical properties of human dentine. ] Biomech. 1993;26(9): 1055-65.

Chai H, Tamse A. The Effect of Isthmus on Vertical Root Fracture in Endodontically Treated
Teeth. ] Endod. 2015;41(9): 1515-9.

Lertchirakarn V, Palamara JEA, Messer HH. Patterns of vertical root fracture: Factors affecting
stress distribution in the root canal. ] Endod. 2003;29(8): 523-8.

Sathorn C, Palamara JEA, Palamara D, et al. Effect of root canal size and external root sur-
face morphology on fracture susceptibility and pattern: A finite element analysis. ] Endod.
2005;31(4): 288-92.

von Arx T, Bosshardt D. Vertical root fractures of endodontically treated posterior teeth: A
histologic analysis with clinical and radiographic correlates. Swiss Dent J. 2017;127(1): 14-23.
Tamse A, Fuss Z, Lustig ], et al. An evaluation of endodontically treated vertically fractured
teeth. J Endod. 1999;25(7): 506-8.

Cvek M. Prognosis of luxated non-vital maxillary incisors treated with calcium hydroxide and
filled with gutta-percha. A retrospective clinical study. Endod Dent Traumatol. 1992;8(2): 45-
55.

Hattori Y, Satoh C, Seki S, et al. Occlusal and TM] loads in subjects with experimentally shor-
tened dental arches. ] Dent Res. 2003;82(7): 532-6.

-86 -



80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

Giincel Endodonti Calismalari IX

Kumagai H, Suzuki T, Hamada T, et al. Occlusal force distribution on the dental arch during
various levels of clenching. ] Oral Rehabil. 1999;26(12): 932-5.

Randow K, Glantz PO. On cantilever loading of vital and non-vital teeth. An experimental
clinical study. Acta Odontol Scand. 1986;44(5): 271-7.

Kydd WL, Daly C. Duration of nocturnal tooth contacts during bruxing. J Prosthet Dent.
1985;53(5): 717-21.

Yang SF, Rivera EM, Walton RE. Vertical root fracture in nonendodontically treated teeth. J
Endod. 1995;21(6): 337-9.

Yeh C]J. Fatigue root fracture: a spontaneous root fracture in non-endodontically treated teeth.
Br Dent J. 1997;182(7): 261-6.

Clark D, Khademi J. Modern molar endodontic access and directed dentin conservation. Dent
Clin North Am. 2010;54(2): 249-73.

Gluskin AH, Peters CI, Peters OA. Minimally invasive endodontics: challenging prevailing pa-
radigms. Br Dent J. 2014;216(6): 347-53.

Kishen A. Biomechanics of fractures in endodontically treated teeth. Endod Topics. 2015;33(1):
3-13.

Clark D, Khademi JA. Case Studies in Modern Molar Endodontic Access and Directed Dentin
Conservation. Dent Clin North Am. 2010;54(2): 275-89.

Marinescu AG, Cirligeriu LE, Boscornea-Puscu SA, et al. Fracture strength evaluation of teeth
with different designs of endodontic access cavities. Rom J Oral Rehabil. 2020;12(2): 76-84.
Saberi EA, Pirhaji A, Zabetiyan E Effects of Endodontic Access Cavity Design and Thermocyc-
ling on Fracture Strength of Endodontically Treated Teeth. Clin Cosmet Investig Dent. 2020;12:
149-56.

Santosh SS, Ballal S, Natanasabapathy V. Influence of Minimally Invasive Access Cavity Designs
on the Fracture Resistance of Endodontically Treated Mandibular Molars Subjected to Ther-
mocycling and Dynamic Loading. ] Endod. 2021;47(9): 1496-500.

Plotino G, Grande NM, Isufi A, et al. Fracture Strength of Endodontically Treated Teeth with
Different Access Cavity Designs. ] Endod. 2017;43(6): 995-1000.

Silva EJNL, Lima CO, Barbosa AFA, et al. Preserving dentine in minimally invasive access
cavities does not strength fracture resistance of restored mandibular molars. Int Endod J.
2021;54(6): 966-74.

Silva EJNL, De-Deus G, Souza EM, et al. Present status and future directions - Minimal endo-
dontic access cavities. Int Endod J. 2022;55 Suppl 3(S3): 531-87.

Corsentino G, Pedulla E, Castelli L, et al. Influence of Access Cavity Preparation and Remaining
Tooth Substance on Fracture Strength of Endodontically Treated Teeth. ] Endod. 2018;44(9):
1416-21.

Krishan R, Paqué F, Ossareh A, et al. Impacts of conservative endodontic cavity on root canal
instrumentation efficacy and resistance to fracture assessed in incisors, premolars, and molars.
J Endod. 2014;40(8): 1160-6.

Maske A, Weschenfelder VM, Soares Grecca Vilella F, et al. Influence of access cavity design on
fracture strength of endodontically treated lower molars. Aust Endod J. 2021;47(1): 5-10.
Chlup Z, Zizka R, Kania J, et al. Fracture behaviour of teeth with conventional and mini-inva-
sive access cavity designs. ] Eur Ceram Soc. 2017;37(14): 4423-9.

Makati D, Shah NC, Brave D, et al. Evaluation of remaining dentin thickness and fracture resis-
tance of conventional and conservative access and biomechanical preparation in molars using
cone-beam computed tomography: An in vitro study. ] Conserv Dent. 2018;21(3): 324-7.
Mustafa M, AlJeaidi ZA, AlQahtani AR, et al. Comparative Analysis of Fracture Strength of Re-
maining Tooth Structure after Endodontic Treatment with Various Access Cavity Preparation
Techniques. Open Dent J. 2021;14(1): 681-6.

-87-



101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

Giincel Endodonti Calismalari IX

Reddy NG, Naga SG, Kumar MGM, et al. Influence of access cavity design on the fracture re-
sistance and root canal filling efficacy in simulated young permanent molars using cone-beam
computed tomography: An in vitro study. Endodontology. 2020;32(3): 130-6.

Augusto CM, Barbosa AFA, Guimaraes CC, et al. A laboratory study of the impact of ultra-
conservative access cavities and minimal root canal tapers on the ability to shape canals in
extracted mandibular molars and their fracture resistance. Int Endod J. 2020;53(11): 1516-29.
Barbosa AFA, Silva EJNL, Coelho BP, et al. The influence of endodontic access cavity design
on the efficacy of canal instrumentation, microbial reduction, root canal filling and fracture
resistance in mandibular molars. Int Endod J. 2020;53(12): 1666-79.

Lima CO, Barbosa AFA, Ferreira CM, et al. Influence of ultraconservative access cavities on
instrumentation efficacy with XP-endo Shaper and Reciproc, filling ability and load capacity of
mandibular molars subjected to thermomechanical cycling. Int Endod J. 2021;54(8): 1383-93.
Rover G, Belladonna FG, Bortoluzzi EA, et al. Influence of Access Cavity Design on Root Canal
Detection, Instrumentation Efficacy, and Fracture Resistance Assessed in Maxillary Molars. |
Endod. 2017;43(10): 1657-62.

Sabeti M, Kazem M, Dianat O, et al. Impact of Access Cavity Design and Root Canal Taper
on Fracture Resistance of Endodontically Treated Teeth: An Ex Vivo Investigation. ] Endod.
2018;44(9): 1402-6.

Reeh ES, Messer HH, Douglas WH. Reduction in tooth stiffness as a result of endodontic and
restorative procedures. ] Endod. 1989;15(11): 512-6.

Abou-Elnaga MY, Alkhawas MBAM, Kim HGC, et al. Effect of Truss Access and Artificial Truss
Restoration on the Fracture Resistance of Endodontically Treated Mandibular First Molars. J
Endod. 2019;45(6): 813-7.

Peters OA, Arias A, Paqué F. A Micro-computed Tomographic Assessment of Root Canal Pre-
paration with a Novel Instrument, TRUShape, in Mesial Roots of Mandibular Molars. ] Endod.
2015;41(9): 1545-50.

Shen Y, Zhou HM, Zheng YE, et al. Current challenges and concepts of the thermomechanical
treatment of nickel-titanium instruments. ] Endod. 2013;39(2): 163-72.

Zupanc ], Vahdat-Pajouh N, Schifer E. New thermomechanically treated NiTi alloys - a review.
Int Endod J. 2018;51(10): 1088-103.

Jamleh A, Nassar M, Alfadley A, et al. Influence of additional apical enlargement on microcrack
formation in root dentine: a micro-computed tomography investigation. Clin Oral Investig.
2021;25(6): 4137-43.

Lang H, Korkmaz Y, Schneider K, et al. Impact of endodontic treatments on the rigidity of the
root. ] Dent Res. 2006;85(4): 364-8.

Arias A, Peters OA. Present status and future directions: Canal shaping. Int Endod J. 2022;55
Suppl 3(Suppl 3): 637-55.

Arias A, Lee YH, Peters CI, et al. Comparison of 2 Canal Preparation Techniques in the Induc-
tion of Microcracks: A Pilot Study with Cadaver Mandibles. ] Endod. 2014;40(7): 982-5.
Bahrami P, Scott R, Galicia JC, et al. Detecting Dentinal Microcracks Using Different Prepara-
tion Techniques: An In Situ Study with Cadaver Mandibles. ] Endod. 2017;43(12): 2070-3.

Fu M, Huang X, Zhang K, et al. Effects of Ultrasonic Removal of Fractured Files from the
Middle Third of Root Canals on the Resistance to Vertical Root Fracture. ] Endod. 2019;45(11):
1365-70.

Riis A, Taschieri S, Del Fabbro M, et al. Tooth Survival after Surgical or Nonsurgical Endodon-
tic Retreatment: Long-term Follow-up of a Randomized Clinical Trial. ] Endod. 2018;44(10):
1480-6.

Keles A, Keskin C, Karataslioglu E, et al. Middle Mesial Canal Preparation Enhances the Risk
of Fracture in Mesial Root of Mandibular Molars. ] Endod. 2020;46(9): 1323-9.

Calt S, Serper A. Smear layer removal by EGTA. ] Endod. 2000;26(8): 459-61.

-88-



121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.
135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

Giincel Endodonti Calismalari IX

Grigoratos D, Knowles J, Ng YL, et al. Effect of exposing dentine to sodium hypochlorite and
calcium hydroxide on its flexural strength and elastic modulus. Int Endod J. 2001;34(2): 113-9.
Marending M, Luder HU, Brunner TJ, et al. Effect of sodium hypochlorite on human root den-
tine--mechanical, chemical and structural evaluation. Int Endod J. 2007;40(10): 786-93.
Yassen GH, Vail MM, Chu TG, et al. The effect of medicaments used in endodontic regenerati-
on on root fracture and microhardness of radicular dentine. Int Endod J. 2013;46(7): 688-95.
Saw LH, Messer HH. Root strains associated with different obturation techniques. ] Endod.
1995;21(6): 314-20.

Wilcox LR. The relationship of root canal enlargement to finger-spreader induced vertical root
fracture. ] Endod. 1997;23(8): 533-4.

Li FC, Kishen A. Microtissue engineering root canal dentine with crosslinked biopolymeric
nanoparticles for mechanical stabilization. Int Endod J. 2018;51(10): 1171-80.

Maddalone M, Gagliani M, Citterio CL, et al. Prevalence of vertical root fractures in teeth plan-
ned for apical surgery. A retrospective cohort study. Int Endod J. 2018;51(9): 969-74.
Hargreaves KM. Epidemiological evaluation of the outcomes of nonsurgical root canal treat-
ment in a large cohort of insured dental patients. ] Endod. 2001;27(12): 791-6.

Aquilino SA, Caplan DJ. Relationship between crown placement and the survival of endodon-
tically treated teeth. ] Prosthet Dent. 2002;87(3): 256-63.

Landys Borén D, Jonasson P, Kvist T. Long-term survival of endodontically treated teeth at a
public dental specialist clinic. ] Endod. 2015;41(2): 176-81.

Pratt I, Aminoshariae A, Montagnese TA, et al. Eight-Year Retrospective Study of the Critical
Time Lapse between Root Canal Completion and Crown Placement: Its Influence on the Sur-
vival of Endodontically Treated Teeth. ] Endod. 2016;42(11): 1598-603.

Goktiirk H, Karaarslan ES, Tekin E, et al. The effect of the different restorations on fracture
resistance of root-filled premolars. BMC Oral Health. 2018;18(1).

Ramachandran P, PradeepKumar AR, Ravishankar P, et al. In Vivo Strain Alterations in Man-
dibular Molars after Root Canal Treatment Procedures. ] Endod. 2020;46(12): 1849-55.

Lynch C, Mcconnell R. The cracked tooth syndrome. Journal. 2002.

Yan W, Montoya C, @ilo M, et al. Reduction in Fracture Resistance of the Root with Aging. ]
Endod. 2017;43(9): 1494-8.

Gutmann JL, Rakusin H. Endodontic and restorative management of incompletely fractured
molar teeth. Int Endod J. 1994;27(6): 343-8.

Arola D, Ivancik J, Majd H, et al. Microstructure and mechanical behavior of radicular and
coronal dentin. Endod Topics. 2009;20(1): 30-51.

Kinney JH, Nalla RK, Pople JA, et al. Age-related transparent root dentin: Mineral concentrati-
on, crystallite size, and mechanical properties. Biomaterials. 2005;26(16): 3363-76.

Walton RE, Michelich R], Smith GN. The histopathogenesis of vertical root fractures. ] Endod.
1984;10(2): 48-56.

Walton RE. Vertical root fracture: Factors related to identification. ] Am Dent Assoc.
2017;148(2): 100-5.

Meister E, Lommel TJ, Gerstein H. Diagnosis and possible causes of vertical root fractures. Oral
Surg Oral Med Oral Pathol. 1980;49(3): 243-53.

Abbott PV. Assessing restored teeth with pulp and periapical diseases for the presence of cracks,
caries and marginal breakdown. Aust Dent J. 2004;49(1): 33-9.

Pitts DL, Natkin E. Diagnosis and treatment of vertical root fractures. ] Endod. 1983;9(8): 338-
46.

See WK, Ho JC, Huang CE, et al. The association between clinical diagnostic factors and the
prevalence of vertical root fracture in endodontic surgery. ] Formos Med Assoc. 2019;118(3):
713-20.

Page R, Schroeder H. Pathogenesis of inflammatory periodontal disease. A summary of current
work. Lab Invest. 1976.

-89 -



146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

Giincel Endodonti Calismalari IX

Kasahara Y, Iino Y, Ebihara A, et al. Differences in the corono-apical location of sinus tracts and
buccal cortical bone defects between vertically root-fractured and non-root-fractured teeth
based on periradicular microsurgery. J Oral Sci. 2020;62(3): 327-30.

Tamse A. Vertical root fractures in endodontically treated teeth: diagnostic signs and clinical
management. Endod Topics. 2006;13(1): 84-94.

Idiyatullin D, Garwood M, Gaalaas L, et al. Role of MRI for detecting micro cracks in teeth.
Dentomaxillofac Radiol. 2016;45(7).

Shemesh H, van Soest G, Wu MK, et al. Diagnosis of Vertical Root Fractures with Optical Co-
herence Tomography. ] Endod. 2008;34(6): 739-42.

Schuurmans T7J, Nixdorf DR, Idiyatullin DS, et al. Accuracy and Reliability of Root Crack and
Fracture Detection in Teeth Using Magnetic Resonance Imaging. ] Endod. 2019;45(6): 750-755.
e2.

de Oliveira BP, Camara AC, Duarte DA, et al. Detection of Apical Root Cracks Using Spectral
Domain and Swept-source Optical Coherence Tomography. ] Endod. 2017;43(7): 1148-51.
Johari M, Esmaeili F Andalib A, et al. Detection of vertical root fractures in intact and endo-
dontically treated premolar teeth by designing a probabilistic neural network: an ex vivo study.
Dentomaxillofac Radiol. 2017;46(2).

Vicory J, Chandradevan R, Hernandez-Cerdan P, et al. Dental microfracture detection using
wavelet features and machine learning. Proc SPIE Int Soc Opt Eng. 2021;11596: 59.

Fuss Z, Lustig J, Katz A, et al. An evaluation of endodontically treated vertical root fractured
teeth: Impact of operative procedures. ] Endod. 2001;27(1): 46-8.

Attanasio R. An overview of bruxism and its management. Dent Clin North Am. 1997;41(2):
229-41.

Béveda C, Kishen A. Contracted endodontic cavities: the foundation for less invasive alternati-
ves in the management of apical periodontitis. Endod Topics. 2015;33(1): 169-86.

Sorensen JA, Martinoff JT. Endodontically treated teeth as abutments. J Prosthet Dent.
1985;53(5): 631-6.

Bhuva B, Giovarruscio M, Rahim N, et al. The restoration of root filled teeth: a review of the
clinical literature. Int Endod J. 2021;54(4): 509-35.

Naumann M, Schmitter M, Krastl G. Postendodontic Restoration: Endodontic Post-and-Core
or No Post At All? ] Adhes Dent. 2018;20(1): 19-24.

Fages M, Raynal J, Tramini P, et al. Chairside Computer-Aided Design/Computer-Aided Ma-
nufacture All-Ceramic Crown and Endocrown Restorations: A 7-Year Survival Rate Study. Int
] Prosthodont. 2017;30(6): 556-60.

Otto T, Mérmann WH. Clinical performance of chairside CAD/CAM feldspathic ceramic pos-
terior shoulder crowns and endocrowns up to 12 years. Int ] Comput Dent. 2015;18(2): 147-61.
Cavalcante DM, Belladonna FG, Simoes-Carvalho M, et al. Do pre-existing microcracks play a
role in the fracture resistance of roots in a laboratory setting? Int Endod J. 2020;53(11): 1506-
1515. doi: 10.1111/iej.13370

Abou El Nasr HM, Abd El Kader KG. Dentinal damage and fracture resistance of oval roots
prepared with single-file systems using different kinematics. ] Endod. 2014 Jun;40(6):849-51.
doi: 10.1016/j.joen.2013.09.020. Epub 2013 Oct 25. PMID: 24862715.

-90 -



Boliim 6

KOK KANAL TEDAVISINDE GECMiISTEN GUNUMUZE
KULLANILAN KANAL iCi MEDIKAMENTLER

Elif Isin Su PERK"
Selen INCE YUSUFOGLU?

1.GIRIS

Kanal sekillendirmesinin birincil amaci, enfekte pulpa dokusunun, debrisin
ve mikroorganizmalarin kanal sisteminden mekanik olarak uzaklagtirilmasi
ve irrigasyon soliisyonlarinin ve kanal i¢ci medikamentlerin etkili bir sekilde
ulastirilmasina ve etki gostermesine olanak taniyan bir kanal boslugunun
olusturulmasidir (1). Pulpa odas1 ve kék kanal sistemi, mikroorganizmalarin
yerlesebilecegi ¢cok sayida girinti iceren karmasik bir anatomiye sahiptir (2). Bu
nedenle, tek basina mekanik enstriimantasyon, mikroorganizmalardan arinmig
bir kanal sistemi elde etmek igin yetersizdir. Kok kanal tedavisinde irrigasyon
soliisyonlarinin rutin kullanimi esastir (3, 4).

Mekanik sekillendirme ile irrigasyonun kombine edilmesi, enfekte kok
kanallarindaki mikrobiyal yiikii 6nemli olgiide azaltmasina ragmen, tam
eliminasyon i¢in yetersiz kalabilir. Bu nedenle, dezenfeksiyonun etkinligini
artirmak i¢in, bu prosediirlere ek olarak antimikrobiyal kanal i¢ci medikamentlerin
kullanimi gereklidir. Bakteriler, irrigantlarin ve medikamentlerin antibakteriyel
etkilerinden korunarak sag kalabildikleri lateral kanallara ve dentin tiibiillerine
invazyon yapabilir. Mekanik hazirlig takiben, kok kanal sistemi iginde rezidiiel
mikroorganizmalar kalici olabilir; ancak kanallarin hermetik obturasyonu, geride
kalan bakterilerin sag kalmasi i¢in gerekli ¢evresel kosullar1 ortadan kaldirir.

Daimi restorasyon yerlestirilmesinden ©nce, birkag randevu iizerinden
gergeklestirilen ¢oklu seans tedavileri, klinisyene kanal i¢i medikament kullanimi

1
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azalma oldugunu gostermistir. Bununla birlikte, temizlik ve sekillendirme sonrasi
azalma, medikament uygulamasinin etkisine kiyasla énemli 6l¢tide daha belirgin
oldugu bulunmustur. Nano-giimiis (nano-Ag) ve nano-kalsiyum hidroksit (nano-
CH) preparatlarinin antibakteriyel etkinligi, geleneksel kalsiyum hidroksit (CH)
ile esdeger diizeyde bulunmustur; ancak bu ajanlar, postoperatif agr1 kontrolii
acisindan daha tstiin klinik sonuclar sunmustur (68).

SONUC

Gegmisten giiniimiize endodontide cok sayidakanal i¢ci medikament kullanilmisgtir.
Kullanilan medikamentlerden bazilar1 artik kullanimdan kalkmistir. Kalsiyum
hidroksit, uzun bir siire endodontide en yaygin kullanilan medikament olmustur.
Kalsiyum hidroksit en sik kullanilan medikament olmasina ragmen, ideal bir
medikamentin tim Ozelliklerini tasgimamasi, yeni alternatiflere olan ihtiyaci
dogurmustur. Kalsiyum silikat bazli ve nanopartikiiler patlar, gelecek i¢in umut
verici medikamentlerdir. Bu ¢agdas materyallerin potansiyel tstiinliigiinii kesin
olarak belirlemek i¢in titiz klinik ve laboratuvar ¢alismalar1 zorunludur.
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Boliim 7

KOK REZORPSIYONLARI VE TEDAVi YAKLASIMLARI

Nazife Maide DAYICAN!?

1.GIRIS

Kok rezorpsiyonlars, fizyolojik ya da patolojik bir siire¢ sonunda meydana gelen
odontoklastik hiicrelerin aktivasyonuyla dis sert dokularinda meydana gelen kay1p
olarak tanimlanmaktadir. Etiyolojisi ve patogenezi tam olarak anlasilamamakla
beraber travma, pulpal enfeksiyon, ortodontik tedavi sirasindaki basing ve
beyazlatma tedavileri en sik goriilen etiyolojik faktorlerdir. Kok rezorpsiyonlari
siklikla asemptomatik seyretmeleri ve rutin radyografik incelemelerde tesadiifen
saptanmalar1 nedeniyle erken tanida zorluklar igermektedir. Bu durum, taninin
gecikmesine ve tedavi segeneklerinin kisitlanmasina yol agabilmektedir.

Klinik ve radyografik ozelliklerine gore kok rezorpsiyonlar1 genel olarak
internal ve eksternal olmak {izere siniflandirilmaktadir. Bu siniflandirma,
rezorpsiyonun patogenezi, ilerleme hizi ve tedavi stratejisinin belirlenmesi
agisindan kritik 6neme sahiptir. Gliniimiizde konvansiyonel radyografilerin yani
sira konik 151nl1 bilgisayarli tomografi (CBCT), rezorpsiyonlarin lokalizasyonu,
yayilimi ve ¢evre dokularla iligkisini degerlendirmede 6nemli bir tanisal avantaj
sunmaktadir.

Kok rezorpsiyonlarinin tedavisinde temel amag; rezorptif siirecin
durdurulmasi, enfeksiyonun elimine edilmesi ve disin fonksiyonel olarak agizda
tutulmasimnin saglanmasidir. Tedavi yaklasimi, rezorpsiyonun tipi, yayginlig,
pulpal ve periodontal durum ile hastaya ait bireysel faktorlere gore degiskenlik
gostermektedir.

Bu kitap boliimiinde, kok rezorpsiyonlarinin etiyolojisi, siniflandirilmasi, tan:
yontemleri ve giincel tedavi yaklasimlariliteratiir is181nda ele alinarak, klinisyenlere
tan1 ve tedavi siirecinde yol gosterici bir kaynak sunulmasi amaglanmustir.

' Uzm. Dt., Ozel Dis Poliklinigi, maidedayican@gmail.com, ORCID iD: 0009-0000-0053-8458
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bilimsel verilerin birlikte degerlendirilmesi, disin fonksiyonel ve estetik olarak
korunmasina 6nemli katki saglamaktadir. Bu baglamda, kok rezorpsiyonlarina
yonelik tani ve tedavi yaklagimlarinin siirekli giincellenmesi ve klinisyenlerin bu
konuda farkindaliginin artirilmasi biiyiik 6nem tagimaktadir.
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