SN |

G‘-}}\:\S ¥ éﬁ'@ ATATURK
EFP=V =<m UNIVERSITY
ﬁ 3 5@ | PUBLICATIONS

[ Y —

pAd

Current Researck
in Dental S

Formerly: Journal of the Dental Faculty of Atatlrk Universi
Official Journal of Atatlirk University, Faculty of Dentistry

Volume 34 ¢ Issue 2 « April 2024

E C
https://dergipark.org.tr/en/pub/c



Current Resg:arch
in Dental Sciences

Owner
Recep ORBAK
Department of Periodontology, Atattirk University,
Faculty of Dentistry, Erzurum, Turkey
E-Mail: rorbak@atauni.edu.tr

Editor

Nuran YANIKOGLU

Department of Prosthetic Dentistry, Atatlirk University,
Faculty of Dentistry, Erzurum, Turkey

E-Mail: ndinckal@atauni.edu.tr

Associate Editors
Oral, Dental and Maxillofacial Surgery

Songiil COMERT KILIC

Department of Oral, Dental and Maxillofacial Surgery,
Atatlrk University, Faculty of Dentistry, Erzurum,
Turkey E-Mail: songul.kilic@atauni.edu.tr;
drsckilic@yahoo.com.tr

Goksel SIMSEK KAYA

Department of Oral, Dental and Maxillofacial Surgery,
Akdeniz University, Faculty of Dentistry, Antalya,
Turkey E-Mail: gokselsimsek@yahoo.com

Umit ERTAS

Department of Oral, Dental and
Maxillofacial Surgery, Ataturk University,
Faculty of Dentistry, Erzurum, Turkey E-
Mail: uertas@atauni.edu.tr

Nesrin SARUHAN

Department of Oral and Maxillofacial Surgery, Eskisehir
Osmangazi University, Faculty of Dentistry, Eskisehir,
Turkey

Periodontology

Recep ORBAK

Department of Periodontology, Atatlrk University,
Faculty of Dentistry, Erzurum, Turkey

E-Mail: rorbak@atauni.edu.tr

Turgut DEMIR

Department of Periodontology, Atattirk University
Faculty of Dentistry, Erzurum, Turkey

E-Mail: turgut@atauni.edu.tr

Contact (Editor in Chief) iletigim (Bag Editér)
Nuran YANIKOGLU

Department of Prosthetic Dentistry, Atatlrk University,
Faculty of Dentistry, Erzurum, Turkey

nyanikoglu@gmail.com
€ +90 442 236 09 45
@ https://dergipark.org.tr/en/pub/currresdentsci

Umur SAKALLIOGLU

Department of Periodontology, Ondokuz Mayis University, Faculty of
Dentistry, Samsun, Turkey

E-Mail: umursa@omu.edu.tr

Osman ARPAG

Department of Periodontology, Hatay Mustafa Kemal University,
Faculty of Dentistry, Hatay, Turkey

E-Mail: ofarpag@hotmail.com

Endodontics

Kezban Meltem COLAK

Department of Endodontics, Ataturk University,
Faculty of Dentistry, Erzurum, Turkey

E-Mail: meltem25@gmail.com

Kerem Engin AKPINAR

Department of Periodontology, Bursa Uludag University, Faculty of
Dentistry, Bursa, Turkey

E-Mail: kakpinar@gmail.com

Ertugrul KARATAS

Department of Endodontics, Atatlirk University,
Faculty of Dentistry, Erzurum, Turkey

E-Mail: dtertu@windowslive.com

Ali KELES

Department of Endodontics, Ondokuz Mayis University,
Faculty of Dentistry, Samsun, Turkey

E-Mail: ali.kelesl@omu.edu.tr

Orthodontics

Nihat KILIC

Department of Orthodontics, Atatlrk University,
Faculty of Dentistry, Erzurum, Turkey

E-Mail: drnkilic@yahoo.com

Hisamettin OKTAY

Department of Orthodontics, Medipol University,
Faculty of Dentistry, istanbul, Turkey

E-Mail: hoktay@medipol.edu.tr

Neslihan UCUNCU

Department of Periodontology, Gazi University, Faculty of Dentistry,
Ankara, Turkey

E-Mail: ucuncu@aqazi.edu.tr

Erzurum,Turkey

Contact (Publisher) / iletigim (Yayinci)
Ataturk University, Erzurum, Turkey
Atatiirk Universitesi Rektorligl, 25240, Erzurum, Turkey

& ataunijournals@atauni.edu.tr
Q+90 442 231 15 16
@ https://bilimseldergiler.atauni.edu.tr


mailto:rorbak@atauni.edu.tr
mailto:ndinckal@atauni.edu.tr
mailto:songul.kilic@atauni.edu.tr
mailto:drsckilic@yahoo.com.tr
mailto:gokselsimsek@yahoo.com
mailto:uertas@atauni.edu.tr
mailto:rorbak@atauni.edu.tr
mailto:turgut@atauni.edu.tr
mailto:umursa@omu.edu.tr
mailto:ofarpag@hotmail.com
mailto:meltem25@gmail.com
mailto:kakpinar@gmail.com
mailto:dtertu@windowslive.com
mailto:drnkilic@yahoo.com
mailto:hoktay@medipol.edu.tr
mailto:ucuncu@gazi.edu.tr
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248

Current Resparch
in Dental Sciences

Oral Diagnosis and Maxillofacial Radiology

Ozkan MILOGLU

Department of Oral and Maxillofacial Radiology, Ataturk University,
Faculty of Dentistry, Erzurum, Turkey

E-Mail: omiloglu@hotmail.com

Ahmet Berhan YILMAZ

Department of Oral and Maxillofacial Radiology, Atatiirk University,
Faculty of Dentistry, Erzurum, Turkey

E-Mail: berhanyilmaz@gmail.com

Fatma CAGLAYAN

Department of Oral and Maxillofacial Radiology, Ataturk University,
Faculty of Dentistry, Erzurum, Turkey

E-Mail: facagla@gmail.com

Peruze CELENK

Department of Oral and Maxillofacial Radiology, Ondokuz Mayis
University, Faculty of Dentistry, Samsun, Turkey

E-Mail: pcelenk@hotmail.com

Muhammet Akif SUMBULLU

Department of Oral and Maxillofacial Radiology, Atatiirk University,
Faculty of Dentistry, Erzurum, Turkey

E-Mail: masumbullu@atauni.edu.tr

Pedodontics

Sultan KELES

Department of Pedodontics, Adnan Menderes University,
Faculty of Dentistry, Aydin, Turkey

E-Mail: sultan.keles@adu.edu.tr

Sera SIMSEK DERELIOGLU

Department of Pedodontics, Atatiirk University, Faculty of Dentistry,
Erzurum, Turkey

E-Mail: s.derelioglu@atauni.edu.tr

Buket AYNA

Department of Pedodontics, Dicle University, Faculty of Dentistry,
Erzurum, Turkey

E-Mail: buketayna@hotmail.com

Prosthodontics

Funda BAYINDIR

Department of Prosthodontics, Atatirk University,
Faculty of Dentistry, Erzurum, Turkey

E-Mail: fundabayindir@gmail.com

Nuray CAPA YILDIRIM

Department of Prosthodontics, Yeditepe University,
Faculty of Dentistry, Istanbul, Turkey

E-Mail: capanurayahoo.com

Duygu KURKLU ARPACAY

Department of Oral and Maxillofacial Radiology, izmir Demokrasi
University, Faculty of Dentistry, Erzurum, Turkey

E-Mail: duygu.arpacay@idu.edu.tr

Alvin WEE

Department of Restorative Sciences, Division of Prosthodontics,
University of Minnesota School of Dentistry, Minneapolis, USA
E-Mail: alvingwee@gmail.com

U. Sebnem BUYUKKAPLAN

Department of Prosthodontics, Akdeniz University, Faculty
of Dentistry, Antalya, Turkey

E-Mail: sbuyukkaplan@akdeniz.edu.tr

Gozlem CEYLAN

Department of Prosthodontics, Ondokuz Mayis University, Faculty of
Dentistry, Samsun, Turkey

E-Mail: gceylan@omu.edu.tr

Hatice ®ZDEMIR

Department of Prosthodontics, Atattrk University, Faculty
of Dentistry, Erzurum, Turkey

E-Mail: dentist_hatice@hotmail.com

Restorative Dentistry

Pinar GUL

Department of Restorative Dentistry, Atattirk University, Faculty of
Dentistry, Erzurum, Turkey

E-Mail: opinargul@hotmail.com

Nurcan OZAKAR

Department of Restorative Dentistry, Atattirk University, Faculty of
Dentistry, Erzurum, Turkey

E-Mail: dtnilday@hotmail.com

Funda YANIKOGLU

Department of Restorative Dentistry, Kent University,
Faculty of Dentistry, istanbul, Turkey

E-Mail: Funda.yanikoglu@kent.edu.tr

Statistics

Fatih SENGUL

Department of Pedodontics, Atatlrk University, Faculty of Dentistry,
Erzurum, Turkey

E-Mail: fsengul@atauni.edu.tr

Translation

Gézlem CEYLAN

Department of Prosthodontics, Ondokuz Mayis University, Faculty of
Dentistry, Samsun, Turkey

E-Mail: gceylan@omu.edu.tr

Microbiology

Hakan USLU

Nigde Omer Halisdemir University/Faculty Of Engineering/Department Of
Food Engineering/Department Of Food Technology, Nigde, Turkey
E-Mail: uhakan@hotmail.com

Pathology

Sevilay OZMEN

Faculty of Medicine, Surgical Medical Sciences, Department of Medical
Pathology, Erzurum, Turkey

E-Mail: ertekozmen@gmail.com

Editorial Board
Editorial Board Secretary

Lale EGE
E-Mail: dergidhf@atauni.edu.tr


mailto:omiloglu@hotmail.com
mailto:berhanyilmaz@gmail.com
mailto:facagla@gmail.com
mailto:pcelenk@hotmail.com
mailto:masumbullu@atauni.edu.tr
mailto:sultan.keles@adu.edu.tr
mailto:s.derelioglu@atauni.edu.tr
mailto:s.derelioglu@atauni.edu.tr
mailto:fundabayindir@gmail.com
mailto:duygu.arpacay@idu.edu.tr
mailto:alvingwee@gmail.com
mailto:sbuyukkaplan@akdeniz.edu.tr
mailto:gceylan@omu.edu.tr
mailto:dentist_hatice@hotmail.com
mailto:opinargul@hotmail.com
mailto:dtnilday@hotmail.com
mailto:Funda.yanikoglu@kent.edu.tr
mailto:fsengul@atauni.edu.tr
mailto:gceylan@omu.edu.tr
mailto:uhakan@hotmail.com
mailto:ertekozmen@gmail.com
mailto:dergidhf@atauni.edu.tr
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248
http://orcid.org/0000-0001-7677-1248

Current Resg:arch
in Dental Sciences

AIMS AND SCOPE

Current Research in Dental Sciences (Curr Res Dent Sci) is a peer reviewed, open access, online-only journal published by the Atatiirk University.
Current Research in Dental Sciences is a quarterly journal published in English and Turkish in January, April, July, and October.
As of 2022, the journal has changed its title to Current Research in Dental Sciences.

Current Title (2022-...)
Current Research in Dental Sciences

Previous Title (1995-2021)
Atatirk Universitesi Dis Hekimligi Fakiiltesi Dergisi/The Journal of Faculty of Dentistry of Atatiirk University

Current Research in Dental Sciences is covered in SCOPUS, DOAJ, EBSCO, TUBITAK ULAKBIM TR Index and China National Knowledge
Infrastructure (CNKI).

All content published in the journal is permanently archived in Portico.

Current Research in Dental Sciences aims to publish studies of the highest scientific and clinical value. It encourages submitting high-quality research that
advances the understanding and treatment of dentistry.

Current Research in Dental Sciences is dedicated to covering a diverse range of topics within the field of dentistry. The journal seeks to publish original
research that addresses crucial clinical inquiries and contributes to the advancement of understanding and treatment of dental conditions. This encompass-
es studies evaluating the effectiveness of various treatments, exploring new diagnostic tools or techniques, and introducing innovative approaches to the
prevention or management of dental conditions.

Current Research in Dental Sciences publishes clinical and basic research articles, review articles and letters to the editor.

The scope of the journal includes but not limited to periodontal diseases, dental implants, oral pathology, oral and maxillofacial surgery, endodontics, oral
diseases, restorative and esthetic dentistry. The journal also deals with the fields of paediatric dentistry, prosthodontics, orthodontics and clinical, survey and
material research related to the dental and maxillofacial system and publishes articles in these fields.

The target audience of the journal includes healthcare professionals, physicians, and researchers who are interested in or working in the field of dentistry
and related disciplines.

Disclaimer

The statements or opinions expressed in the manuscripts published in the journal reflect the views of the author(s) and not the views of the editors, editorial
board, and/or publisher. The editors, editorial board, and publisher are not responsible for the content of the manuscripts and do not necessarily endorse the
views expressed in them. It is the responsibility of the authors to ensure that their work is accurate and well-researched, and the views expressed in their
manuscripts are their own. The editors, editorial board, and publisher simply provide a platform for the authors to share their work with the scientific
community.

Open Access Statement
Current Research in Dental Sciences is an open access publication.

Starting on 2022, all content published in the journal is licensed under the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International
License (CC BY-NC-ND) which allows third parties to read and share the material immediately upon publication for only non-commercial purposes by
giving the appropriate credit to the original work. Adaptation and modification of the material is not permitted.

The content published before 2022 was licensed under a traditional copyright, but the archive is still available for free access.
All published content is available online, free of charge at https://dergipark.org.tr/fen/pub/currentdentsci.

When using previously published content, including figures, tables, or any other material in both print and electronic formats, authors must obtain permission
from the copyright holder. Legal, financial and criminal liabilities in this regard belong to the author(s).

You can find the current version of the Instructions to Authors at https://dergipark.org.tr/en/pub/currresdentsci

Editor in Chief: Nuran Yanikoglu
Address: Atatlrk University, Faculty of Dentistry, Erzurum, Turkey
E-mail: ndinckal@atauni.edu.tr

Publisher: Atatlirk University
Address: Atatlrk University, Yakutiye, Erzurum, Turkey

& ataunijournals@atauni.edu.tr
Q+90 442 231 15 16
@ https://bilimseldergiler.atauni.edu.tr


mailto:ndinckal@atauni.edu.tr

Current Resg:arch
in Dental Sciences

CONTENTS

RESEARCH ARTICLES

The Effect of Different Zirconia Core Thicknesses and Veneer Types on Color Stability After Artificial Accelerated Aging
Farkl Zirkonya Cekirdek Kalinliklari ve Kaplama Tiplerinin Yapay Hizlandiriimis Yaslandirma Sonrasi Renk Stabilitesine Etkisi
Bora AKAT, Ayben SENTURK, Merve GAKIRBAY, TANIS, Mehmet Ali KILIGARSLAN ........ccoveuerereiririsisssseeesetesesessssssesssssssesesesesessssssssssssssssesesesesesssssses 84

Comparative Evaluation of the Cyclic Fatigue Resistance of Thermally Treated Nickel-Titanium (Ni-Ti) instruments at Varying Temperatures
Isil islem Goérmiis Nikel-Titanyum (Ni-Ti) aletlerin Degisen Sicakliklarda Déngiisel Yorulma Direncinin Karsilastirmali Degerlendirilmesi
Afzal ALi, Aasima ISHAQ, Sandeep METDUD 89

Dis Hekimlerinin Kardiyopulmoner Resusitasyon ve Mavi Kod Uygulamalari Konusunda Bilgi Diizeylerinin Degerlendirilmesi
An Evaluation of the Knowledge Levels of Dentists on Cardiopulmonary Resuscitation and Code Blue Applications
Miige YUCE YILDIRIM, Suheyb BILGE, Cihan TOPAN, Mustafa KARAKAYA, Ahmet EMin DEMIRBAS ........c.ctvviuiiieieeeeeeeteeseeeeeeeetee et seseesseneneas 94

Radiologic Changes in Patients with Temporomandibular Joint Hypermobility: A Cone Beam Computed Tomography Study
Temporomandibular Eklem Hipermobilitesi Olan Hastalarda Radyolojik Degisiklikler: Koni Isinli Bilgisayarl Tomografi Calismasi
Songiil COMERT KILIC, Nihat KILIC, M. AKIf SUMBULLU ......c.cc.oeviviteeteeteiese ettt s s s bt ss s s bt a s s s s s s st estesaesaesassansaneas 99

Effect of Different Surface Coating Applications on The Surface Roughness and Color Stability of Resin-Based Composites: An SEM Study
Farkl Yiizey Ortiicii Uygulamalarinin Rezin Bazli Kompozitlerin Yiizey Piiriizliiliigii ve Renk Stabilitesine Etkisi: SEM Calismasi
Ayse Tugba ERTURK-AVUNDUK, EBFU DELIKAN ........ov.veiveoeeeeeseeeseeeeeeeessesseeseessesssesssessessssssessssssessesssssssssssssesssesssssssss s sseessassssssessesssasssessesssssesnes 103

How Do Endodontic Irrigation Solutions Affect the Surface Roughness of Bulk Fill Resin Composite?
Endodontik irrigasyon Soliisyonlari Bulk Fill Regine Kompozitin Yiizey Piiriiz|tiligiinii Nasil Etkiler?
Celalettin TOPBAS, FArUK OZTEKIN .......cc.iiiieeiiieeieieet et etees et eeete et ste s eteesstesseses et saeseesessstesses et essesese et esestes e s et essesese et eseatensseesenseseseseessssenssestensaseseas 111

Evaluating the Effect of Resin-Reinforced Fiber Splint Application on the Stabilization of Mandibular Corpus Fractures: An in Vitro Study
Mandibular Korpus Kiriklarinda Rezinle Giiglendirilmis Fiber Splint Uygulamasinin Stabilizasyon Uzerine Etkisinin Arastirilmasi: in Vitro Calisma
Mehmet Zahit BAS, Ertan YALGIN ... ...oieiiiieeiiiee ettt e ettt e et eeestteeesibteestteeesssteesassaeesaseeaassseeeassseeeassaeeassssesassseeesasseeansbaeeessseeesnsseeeansaeesnsseeesnsseesanssens 116

Evaluation of the Intraoperative and Postoperative Complications of Orthognathic Surgery
Ortognatik Cerrahi Operasyonu Sirasinda ve Sonrasinda Gelisen Komplikasyonlarin Degerlendirilmesi
Berkay TOKUC, Sadi MEMIS, Deniz Akin ANKARALI, Hatice HOSGOR, Fatih Mehmet COSKUNSES ........ovoviviveverieeeeeeieeeteseseseeeteeeteessesssssetesesesesenenas 122

A Retrospective Assessment of Pediatric Dental Trauma Patients Before and During the COVID-19 Outbreak
Pediatrik Dis Travmasi Hastalarinin COVIiD-19 Salgini Oncesi ve Sirasinda Retrospektif Olarak Degerlendirilmesi
Peris CELIKEL, Nilay OZTURK HEIKHOLAEMEH, Fatih SENGUL, Sera SIMSEK DERELIOGLU..........c.ovovieieeeerceeeeeeieeeeeees s sseses s essseeesennas 128

Investigation of the Reasons Behind Preferring Faculty of Dentistry Atatlirk University Among the Enrolled Students
Atatiirk Universitesi Dis Hekimligi Fakdiltesini Kazanan Ogrencilerin Meslek ve Fakiilte Tercih Nedenlerinin incelenmesi
Alper OZDOGAN, OBUZNAN SARI, DEIYA ASLAN ........cvveeeeereeeeeeeeeeeseseesesessesesessssesssesesassesessesesessssesesssessessssesssesssessssesnsssssssssessnasssssesessnsesasanaeeas 133

REVIEWS

Covid-19 Pandemi ve Geriatrik Hastalarin Protetik Agidan Degerlendirilmesi
Covid-19 Pandemia and Prosthetic Consideraton of Geriatric Patients
Sebahat FINDIK AYDINER, FUNG@ BAYINDIR ....ccuutiitiiieetteriteesite et esit e st esute et e satesbeesaseesstesateesaseeaseessaeeabeeeas e e st e eateesateeaseessaeeateeeabeenneeenteenaseenneennees 138

Dis Hekimliginde indirekt Kompozit Rezinler
Indirect Composite Resins in Dentistry
Melis BAYSAL CANYURT, Elif AYBALA OKTAY, Serpil KARAOGLANOGLU .........c.ovevieeeeiecteeeteeststseeseseseseseesesesesssesesessssssssassssssssssasasasasessssssesssssssssanas 144

Is Insufficiently Keratinized Mucosa a Risk Factor for Periimplantitis? A Literature Review
Yeterince Keratinize Olmayan Mukoza Periimplantit igin Bir Risk Faktérii mii? Literatiir Taramasi
Ozge TEZEL, Sevilay YEGINOGLU, AQNGN TEZEL ......c.cvivivieeeeeeeeeseeeeeeeeeetstsssseseseseseesssesesssesssesesasssessssssesssssssasasasasessssssesasesssasssesassssesesesesesasssasssnsenas 150

CASE REPORT

Dudak Damak Yarikli Bir Hastanin Protetik Tedavisinin Yenilenmesi

Prosthetic Retreatment of the Patient with Cleft Lip and Palate

Tuggce CETIN, Umut ASLAN, Buket EVREN, Sebnem Beglim TURKER...........ccccuiiiiiieuetireieistesstitesese sttt st b st st b et ss bt ss b b benns 155



ATATURK
UNIVERSITEST
YAYINLARI
ATATURK
UNIVERSITY
PUBLICATIONS

Bora AKAT*

!Department of Prosthodontics, Faculty of
Dentistry, Ankara University Ankara, Tlrkiye

Ayben SENTURK?

! Department of Prosthodontics, Faculty of
Dentistry, Ankara University Ankara, Turkiye

Merve CAKIRBAY TANIS®

’Department of Prosthodontics,
Faculty of Dentistry, Gazi University
Ankara, Turkiye

Mehmet Ali KILICARSLAN®

! Department of Prosthodontics, Faculty of
Dentistry, Ankara University Ankara, Turkiye

Gelig Tarihi/Received 17.01.2022
Kabul Tarihi/Accepted 28.03.2022
Yayin Tarihi/Publication 15.04.2024

Date

Sorumlu Yazar/Corresponding author:
Mehmet Ali KILICARSLAN

E-mail: mmkilicarslan@yahoo.com

Cite this article: Akat B, Sentiirk A, Cakirbey
Tanis M, Kiligarslan MA. The Effect of Different
Zirconia Core Thicknesses and Veneer Types
on Color Stability After Artificial Accelerated
Aging. Current Research in Dental
Sciences. 2024; 34(2): 84-88.

GLOIe]

Content of this journal is licensed under a Creative
Commons Attribution-NonCommercial-
NoDerivatives 4.0 International Licens

Arastirma Makalesi Research Article DOI: 10.5281/zenodo.11059522

The Effect of Different Zirconia Core
Thicknesses and Veneer Types on Color
Stability After Artificial Accelerated Aging

Farkli Zirkonya Cekirdek Kalinliklari ve Kaplama
Tiplerinin Yapay Hizlandirilmis Yaslandirma Sonrasi
Renk Stabilitesine Etkisi

ABSTRACT

Objective: The aim of this study to evaluate the color stability of zirconia-based crown veneered with different
materials after artificial aging procedures.

Methods: Sixty simple and 60 anatomical designs of cores were milled from yttria-stabilized pre-sintered
zirconium oxide blocks for prepared typodont the first premolar. The simple and anatomical cores were divided
into 5 subgroups (Layering technique, feldspathic cemented/fused and lithium disilicate cemented/fused). Color
measurement was completed via a spectrophotometer with artificial aging procedures. AE values were
calculated with CIEDE2000 formula. ANOVA was used to evaluate the AE values among the groups. Post hoc
comparisons between examples were conducted using the Bonferroni test.

Results: The AE values of the simple core design (1.5£0.5) were significantly lower compared to the anatomical
core group (2.89+1.03; P <.05). The layering group AE value (2.3740.56) was significantly less than the other
groups in the anatomical core design (P <.05). Additionally, no significant differences existed in the AE values
between simple core design groups (P >.05).

Conclusion: All groups were affected by the artificial aging procedures. The simple core designs and layering
technique showed the lowest AE values. Also, the cementation and fused techniques did not affect the color
change of restorations.

Keywords: Dental CAD-CAM, Zirconia-based restorations, Color stability, Artificial aging, Spectrophotometer

oz

Amag: Bu calismanin amaci; farkli malzemelerle kaplanmis zirkonya esash kron restorasyonlarin yapay
yaslandirma islemleri sonrasindaki renk stabilitelerini degerlendirmektir.

Yontemler: Prepare edilen standart fabrikasyon tipodont birinci premolar dis igin, yttriya ile stabilize edilmis
ve Onceden sinterlenmis zirkonyum oksit bloklardan 60 standart ve 60 anatomik kore tasarimi elde
edilmistir. Sabit ve anatomik kor érnekler karsilastirilmak tzere 5 alt gruba (Tabakalama teknigi, feldspatik
korun simantasyonu / seramik kaynasmasi ile baglantisi ve lityum disilikat korun simantasyonu / seramik
kaynasmasi ile baglantisi) ayrilmistir. Renk 6l¢imi; yapay yaslandirma prosedurleri uygulanarak sonrasinda
bir spektrofotometre ile tamamlanmistir. AE degerleri CIEDE2000 formiili ile hesaplanmistir. Gruplar arasi
AE degerlerini degerlendirmek icin ANOVA, 6rnekler arasinda post hoc karsilastirmalar igin de Bonferroni
testi kullaniimistir.

Bulgular: Standart sabit kor tasariminin AE degerleri (1.5 £ 0.5), anatomik kor grubuna gore anlamli derecede
dusuik (2.89 + 1.03; P <.05) bulunmustur. Anatomik kor tasariminda tabakalama grubu AE degeri (2.37 + 0.56)
de diger gruplara gore anlamli derecede disik sonug vermistir (P <.05). Ayrica sabit kor tasarim gruplari
arasinda AE degerlerinde anlamli bir farkhlik bulunmamistir (P > .05).

Sonug: TUm test gruplar yapay yaslandirma islemlerinden etkilenmistir. Standart kor tasarimlari ve
tabakalama teknigi en dustik AE degerlerini géstermistir. Ayrica simantasyon ve kaynastirma (fuse) teknikleri
restorasyonlarin renk degisimini etkilememistir.

Dental CAD-CAM, Zirkonya esasl
yaslandirma, Spektrometre

Anahtar Kelimeler: restorasyonlar, Renk stabilitesi, Yapay
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INTRODUCTION

Dental applications are provided to enhance both function and also
esthetics.22 That’s why, full ceramic restorations are used as an
alternative to metal-based applications.3 Zirconia cores with glass-
ceramic veneers show an important alternative for metal - ceramic
restorations due to the huge physical features of zirconia ceramics and
esthetic features of veneering materials.*> Veneering of this core is
necessary to achieving outstanding esthetic outputs. The veneer layer is
generally manipulated directly. The method has also shown insufficiency
of shade uniformity, formation of bubbles, and lack of the skill of the
dental technician.®”?

CAD-CAM fabricated zirconia cores and CAD-CAM fabricated ceramic
veneer combinations represent a relatively new technique.810 The
veneer and core can be combined with glass-ceramic powder by only
one firing.1112 Another way to combine the veneer and core is by using
resin cement, which has no firing requirement.1314 Kim et al.” reported
that the color repeatability of the veneering application with the digital
technique was important clinically suitable esthetic criteria.

The color suitability and stability features of an esthetic restorations
are important to its survival success.!®> The color in ceramics is affected
by intrinsic factors like the ceramic composition, and extrinsic factors
such as dietary habits.16-18 The oral environment may negatively affect
ceramics. Artificial accelerated aging can simulate oral environments,
allowing the evaluation of discolorations in materials over time.1%20 The
most commonly used tests for ceramic materials are prolonged water
storage and exposure to ultraviolet light.21.22

The color of restorations can be measured with
spectrophotometers.2324 The Commission Internationale de I’ Eclairage
(CIE) Lab color system has been used to investigate the color difference
between a restoration and tooth.2> According to a spectrophotometer
evaluations the CIELab values of the examples, their color difference (AE)
is determined.?62 The AE mean is then compared with a threshold for
clinical acceptability to determine whether the color difference is
suitable.?30 Currently, CIE has suggested the CIEDE2000 formula as a
novel method. Previous studies have stated that the CIEDE2000 formula
obtains the color difference more accurately than CIELab.3132

Present in-vitro study aimed to evaluate the effect of aging on the
color stability of zirconia based single crown restorations veneered with
feldspathic or lithium disilicate CAD-CAM materials and fluorapatite
ceramic applied with a veneering technique. CAD-CAM fabricated
ceramic veneers were connected to 2 different zirconia cores by resin
cement or low-fusing porcelain. The null hypotheses were that an
artificially accelerated aging procedure would cause a similar color
change in all groups and that the core design, ceramic manufacture type,
ceramic material, and core-ceramic connection type would not affect
the color change.

METHODS

A typodont the first premolar (Phantom Frasaco, Frasaco GmbH)
was prepared according to 1-mm chamfer finish line, occlusal anatomical
reduction of 1.5-2 mm, and 8° taper. A digital impression was performed
with the CEREC Omnicam system (Sirona Dental Systems GmbH).
Multilayered designs were performed with either the simple or
anatomical core design. The simple core was designed with a 0.5-mm
thickness; the anatomical core was anatomically reduced 1 mm from the
full crown dimension.

Equal numbers of simple and anatomical designs of 120 cores were
milled from yttria-stabilized pre-sintered zirconium oxide blocks (InCoris

Zl, Sirona Dental Systems GmbH; Cerec In Lab MC XL, Sirona Dental
Systems). The zirconia specimens were sintered in the sintering oven
(Sirona in Fire HTC, Sirona Dental Systems GmbH), following
manufacturer instructions. After the sintering process, the cores were
checked for flaws under light microscopy (Leica MZ12, Leica
Microsystem Inc.) and sandblasted with 50-um aluminum oxide particles
(BEGO Korox) with 2-bar pressure for 15 seconds. Ultrasonic cleaning
was applied for 5 minutes with distilled water (Whaledent, BIOSONIC,
Coltene/ Whaladent Inc.).

According to the veneering procedure and material type, the simple
and anatomical core specimens were divided into 5 subgroups, each
with 12 samples.

1) Layering Group: Layering was applied as the control group.
Fluorapatite ceramic (IPS e.max Ceram, Ivoclar-Vivadent) was applied by
a certificated technician to minimize operator-sourced mistakes. Dentin,
enamel, and glaze layers were applied regularly.

2) Feldspathic Cemented Group: A CAD-CAM fabricated feldspathic
veneer (CEREC Blocs; Sirona Dental Systems GmbH) was cemented to a
zirconia core.

3) Lithium Disilicate Cemented Group: A CAD-CAM fabricated
lithium disilicate veneer (IPS e.max CAD, lvoclar-Vivadent AG) was
cemented to a zirconia core.

4) Feldspathic Fused Group: A CAD-CAM fabricated feldspathic
veneer (CEREC Blocs) was fused to a zirconia core with IPS e.max Ceram.

5) Lithium Disilicate Fused Group: A CAD-CAM fabricated lithium
disilicate veneer (IPS e.max CAD) was fused to a zirconia core with IPS
e.max Ceram.

The core and veneer were designed together (InLab 16,
Dentsply Sirona). Additional scanning of the core was not performed for
veneer design. All crowns were standardized with the same final form.
The first, a simple core was designed with 0.5-mm thickness, and a
veneer was designed with a 2-mm total restoration thickness. The milled
simple core and veneer complex was scanned with the CEREC Omnicam
system. The scanned crown was used as a biogeneric copy to design the
crowns with an anatomical core in exactly the same contour and shape
as the simple core crowns. A silicone mold was prepared from digitally
fabricated crowns for fabricating the layered crowns.

After controlling the adaptation of the cores and CAD-CAM
fabricated veneers, these were connected by fluorapatite fusion ceramic
or resin cement. Fusion ceramic and resin cement were applied with a
vibrator (Vibroboy SL, Bego). The veneers were seated on the zirconia
core with finger pressure, and excess material was removed with hand
instruments. The fusion ceramic was sintered according to manufacturer
instructions. Resin cement was light-cured from all restoration sites for
20 seconds (Panavia V5, Kuraray Noritake Dental Inc.).

The same expert researcher completed all the color measurements
with a spectrophotometer (Vita EasyShade Advanced, Vita Zahnfabrik,
Bad Sackingen, Germany). The ClIELab values of the restorations’
cervical, middle, and occlusal third areas were measured with the
spectrophotometer. Color measurements were conducted 3 times in 3
different areas for each restoration, and the average L, a, and b values
were recorded.

After the initial color measurements, the restorations were
subjected to optical aging (Q-Panel company, Cleveland, USA). For each
restoration, an aluminum mold was prepared, and the restorations were
inserted into the aluminum mold using transparent silicone (Poly Max
Crystal Express, Bison International B.V., Goes, Holland) resistant to UV
light and water spray. All restorations were exposed to UV light under
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water spray via the test machine for 300 hours. Cycles of 8 hours of
lighting at 600°C+20°C under a type Il lamp (UVB-313) and 4 hours of
condensation at 500°C+20°C were repeated for 300 hours. This aging
application was equivalent to 5 years of clinical survival.

The later spectrophotometric evaluation was performed under the
same initial conditions, following the artificial aging process. Color
changes were evaluated using the CIEDE2000 color system before and
after each aging test. The CIEDE2000 AE values were calculated using
following formula:

AE - |(AY 2+ AC’ 2+ AH' 2+R AC'\ [ AH'
T\, KeSc) " \KuSu "\KcSu) \KuSy

The AEQQ data were considered to be perceptible if they were above

1.30 and clinically acceptable if they were below 2.25.33:34

All statistical analysis was conducted using statistical software (IBM
SPSS Statistics v22.0; IBM Corp). The Kolmogorov—Smirnov test showed
a normal data distribution in all groups. Repeated measures ANOVA was
used to compare the AE values among the groups. Post hoc comparisons
between groups were conducted using the Bonferroni test.

RESULTS

The mean, standard deviations, and statistical differences of the
color changes (AE) of the simple core design groups and anatomical core
design groups are given in Table 1 and Table 2. Zirconia core and ceramic
veneer thickness significantly affected the AE values. The AE values of
the simple core design (1.520.5) were significantly lower compared to
the anatomical core group (2.89+1.03; P <.05).

The layering group AE value (2.37+0.56) was significantly lower than
the lithium disilicate cemented group (3.49%0.78), felspathic fused
group (3.41+0.66), and lithium disilicate fused group (3.68+0.55) in the
anatomical core design (P <.05). The feldspathic cemented group
showed statistically similar AE values to the other groups (P >.05; Table
1). Additionally, the feldspathic cemented group with the simple core
design showed the lowest AE value (1.95+0.72). However, no significant
differences existed in the AE values between the simple core design
groups (P >.05; Table 2).

Table 1: Mean values, standard deviations, lower and upper bound values of anatomical core
design groups.

95% Confidence Interval for Mean

n Mean+SD Lower Bound Upper Bound
Layering 12 2.37+0.562 2,009 2,730
Feldspatic Cemented 12 3.11+0.842» 2,580 3,655
Lithium Disilicate Cemented 12 3.49+0.78" 2,993 3,991
Feldspatic Fused 12 3.41+0.66" 2,986 3,835
Lithium Disilicate Fused 12 3.68+0.55 3,332 4,040

SD: Standart deviation
Groups with the same letters do not have statistically significant differences (P >.05)

Table 2: Mean values, standard deviations, lower and upper bound values of simple core design
groups

95% Confidence Interval for Mean

n Mean+SD Lower Bound Upper Bound
Layering 12 2.01+0.582 1,642 2,380
Feldspatic Cemented 12 1.95+0.72a 1,497 2,418
Lithium Disilicate Cemented 12 2.35+0.712 1,900 2,811
Feldspatic Fused 12 2.04+0.512 3,142 4,944
Lithium Disilicate Fused 12 2.46+0.602 2,078 2,843

SD: Standart deviation
Groups with the same letters do not have statistically significant differences (P >.05)

DISCUSSION

According to these results of this study, the null hypothesis was
partially rejected. The AE values of restorations were affected by the
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core designs. The simple core design groups showed lower AE values
than the anatomical core design groups. Further, the anatomical core
design groups and layering technique AE values were significantly lower
than the CAD-CAM groups. Ceramic materials and core-ceramic
connection presented similar color differences for the restorations with
the anatomical core design. On the other hand, the simple core design
groups were not affected by the ceramic manufacture type, material, or
core-ceramic connection type.

The color of dental restorative materials can be measured visually or
instrumentally reported that correctly matching shade was 5 times more
likely via Vita Easyshade spectrophotometer than the visual method.28
In this in vitro study, the color change was evaluated by a
spectrophotometer (Vita Easyshade) because of its ability to simulate
reproducible measurements free of the subjective effect of color.1426
This spectrophotometer also measures a small area on the teeth or
materials, determined by the 3-mm diameter of the optical probe
aperture.3>37 Three repeated measurements were performed in a
central area of all restorations, and the mean value for the L, a, and b
were applied to the CIEDE2000 formula (AEgp) to obtain color
differentiation caused by the experimental variables.38

The color differences of all groups were calculated via the CIEDE2000
formula. CIEDE2000 has been recommended instead of CIELab because
it provides a better fit for measuring the color difference and
acceptability threshold for dental ceramics and corrects the
nonuniformity of the CIELab color space.31.32 Many studies have found a
clinically acceptable color difference value of 2.25 for CIEDE2000.33:34 |n
the present study, color difference which is clinically acceptable, was
determined as 2.25. The anatomical core groups exhibited AE values
above the clinically acceptable range. Additionally, the lithium disilicate
cemented and fused subgroups showed values above 2.25, unlike the
layering and feldspathic cemented and fused subgroups. The feldspathic
cemented, layering, and feldspathic fused groups represented the
lowest AE values at 1.95+0.72, 2.01+0.58, and 2.04+0.51, respectively.
The highest color change was observed for the lithium disilicate
subgroup of anatomical design (3.68+0.55).

Choi et al.38 reported that the color stability of all CAD-CAM ceramic
materials except resin nanoceramics was found clinically acceptable. A
previous study reported that lithium disilicate was the greatest color
change-resistant material.3® However, the color change of the
anatomical core design groups (2.37+0.56 to 3.68+0.55) and simple core
design groups veneered with lithium disilicate (2.35+0.71to 2.4610.60)
showed clinically unacceptable AE values. Kang et al.# indicated that
CAD-CAM fabricated lithium disilicate ceramics were been affected by
different veneer and core thicknesses. In the current study, the lithium
disilicate with simple core design groups were affected more than the
feldspathic ceramic with simple core design groups. The other simple
core design groups’ AE values were in the acceptable range (1.95-2.04).

After the artificial aging procedure, the lowest AE value was found
for the feldspathic cemented subgroup of the simple core design.
Similarly, Karaokutan et al.1? reported that the AE values of felspathic
ceramics after artificial aging were clinically acceptable for inlay
restorations.

Dikicier et al.*! indicated that different core thicknesses affected the
color stability of ceramic materials. Similarly in this study, the core
thickness affected the color change of restorations. The simple core
design (0.5 mm) showed lower AE values than the anatomical core
design (1 mm). The decreased core thickness caused a decrease in color
change. However, the relationship between color difference and core
thickness was not significant for all the restoration groups. The layering
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technique was not affected by the core thickness. The layering subgroup
with anatomical core design showed a lower color difference than the
lithium disilicate and feldspathic subgroups with anatomical core
groups. However, this AE value was above the clinically acceptable value
(2.37£0.56).

CAD-CAM fabricated veneers were connected to a zirconia core
structure by fusion ceramic or resin cement.114 Fusion ceramic and
resin cement showed similar AE values. The connection type didn’t
apparently affect the color stability of the restorations.

The color stability of the materials used in restorations is important.
Several conditions affect materials in the oral environment that are
susceptible to discoloration.1® Different artificial aging simulations can
be applied to compare the color stability of dental materials.*! A lot of
methods deal to extrinsic factors, including environmental
conditions.204243 |n the current study, all groups were subjected to UV
and water spray, and artificial aging led to color change in all groups and
increased the AE parameter of the anatomical core design groups
beyond the critical threshold. Although significant color changes were
obtained after artificial accelerated aging for all groups, the anatomical
core groups had higher deterioration values than the simple core groups.

There is a correlation between surface roughness and the color
change of ceramic materials. Tang et al.** tested the textures of 5
different ceramics for zirconia frameworks and indicated that veneer
ceramics were changed by an artificial accelerated aging test. In the
present study, surface texture change after artificial accelerated aging
may have affected the color change of ceramic materials. According to
another theory, the metal oxides necessary to observe acquired color
shades can break down under UV radiation and may change the color of
ceramics.*® Therefore, the effect of different core thicknesses and
veneer materials should be investigated with further in vivo studies.

CONCLUSION

Within the limitations of this study, these conclusions can be drawn:

1) All groups were affected by the artificial aging procedures.

2) The simple core designs showed lower color change than the
anatomical core designs.

3) The lowest AE values were detected for the layering group (IPS
e.max Ceram).

4) The cementation and fused techniques did not affect the color
change of restorations.

Etik Komite Onayi: Bu c¢alismada kullanilan digler typodont yapay
plastik diglerdi. Dolayisiyla herhangi bir etik kurul yazisi mevcut
degildir.
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Arastirma Makalesi Research Article

Comparative Evaluation of the Cyclic
Fatigue Resistance of Thermally Treated
Nickel-Titanium (Ni-Ti) instruments at
Varying Temperatures

Isil islem Gérmiis Nikel-Titanyum (Ni-Ti) aletlerin Degisen
Sicakliklarda Donglsel Yorulma Direncinin Karsilastirmal
Degerlendirilmesi

ABSTRACT

Objective: This study aimed to evaluate the stationary cyclic fatigue resistance (CFR) of three endodontic
instrument systems at varying temperatures (20 + 1°Cand 37 + 1°C)..

Methods: Ninety endodontic instruments from three instrument systems (HyFlex CM, 2Shape and Hero Gold) of
constant tip size and taper (25.04) were selected for this study. These systems were broadly, divided into three
groups (n=30): Group 1 (Hyflex CM), Group 2 (2Shape) and Group 3 (Hero Gold). Each group was further
subdivided into two subgroups based on the temperature variable used. The endodontic instruments were
subjected to stationary cyclic fatigue testing at 20 + 1°C and 37 + 1°C using a stainless-steel block with an artificial
canal. The number of cycles to failure (NCF) were recorded

Results: Data was analysed using two-way ANOVA and Tukey post-hoc tests at a 95% confidence level. The
instrument type and temperature variable significantly affect the NCF values. The observed NCF of the tested
instruments was higher at 20+10 °C compared to its values at 37+10 °C and was statistically significant. The HyFlex
CM group exhibited the highest CFR at 20+10 °C, while at 37110 °C the Hero Gold instruments exhibited a higher
CFR.

Conclusion: It can be inferred that Hero Gold instruments exhibited superior clinical performance when
compared with Hyflex CM and 2Shape rotary instruments at body temperature (3710 °C). The observed
reduction in the NCF when increasing the temperature ranges between 30.29% - 71.27%..

Keywords: Cyclic Fatigue Resistance, Hero Gold, Hyflex CM, Nickel-Titanium, Stationary Fatigue, and

2Shape

0oz

Amag: Bu galisma, ti¢ endodontik alet sisteminin degisen sicakliklarda (20 + 1°C ve 37 + 1°C) sabit yorulma
direncini (CFR) degerlendirmeyi amagladi

Yéntemler: Bu ¢alisma igin sabit ug boyutu ve koniklige (25,04) sahip Ug alet sisteminden (HyFlex CM, 2Shape
ve Hero Gold) doksan endodontik alet segildi. Bu sistemler genel olarak ti¢ gruba ayrildi: Grup 1 (Hyflex CM),
Grup 2 (2Shape) ve Grup 3 (Hero Gold). Her grup ayrica kullanilan sicaklik degiskenine bagh olarak iki alt
gruba boliindi. Endodontik aletler, yapay kanalli paslanmaz gelik bir blok kullanilarak 20 £ 1°Cve 37 £ 1°C'de
sabit dongiisel yorulma testine tabi tutuldu. Arizaya kadar olan dongu sayisi (NCF) kaydedildi

Bulgular: Veriler, iki yonlii ANOVA ve Tukey post-hoc testleri kullanilarak %95 giiven seviyesinde analiz edildi.
Alet tipi ve sicaklik degiskeni NCF degerlerini 6nemli dlglide etkiler. Test edilen cihazlarin gbzlenen NCF'si
20110 C'de 37+10 C'deki degerlerine gore daha yiiksekti ve istatistiksel olarak anlamliydi. HyFlex CM grubu
en ylksek CFR'yi 20410 C'de sergilerken, 37+10 C'de Hero Gold aletleri daha yiiksek bir CFR sergiledi
Sonu¢: Hero Gold aletlerinin viicut sicakhiginda (37+10 C) Hyflex CM ve 2Shape doner aletlerle
karsilastirildiginda Ustiin klinik performans sergiledigi soylenebilir. Sicaklik artirildiginda NCF'de gozlenen
azalma %30,29 - %71,27 arasinda degismektedir.

Anahtar Kelimeler: Cyclic Fatigue Resistance, Hero Gold, Hyflex CM, Nickel-Titanium, Stationary

Fatigue, and 2Shape
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INTRODUCTION

The introduction of NiTi alloy has revolutionized the field of
endodontics due to its superior flexibility, shape memory and super
elasticity.12 In recent years thermomechanical processing and surface
treatment have been employed to further improve the properties of
rotary endodontic instruments.3

However, instrument fatigue is a major concern associated with
endodontic instruments, which can lead to instrument separation. The
instrument fatigue can be cyclic or torsional. Cyclic fatigue failure occurs
due to repeated compressive and tensile stresses in a curved canal.
However, when instrument tip locks and shank continues to rotate
exceeding its elastic limit, resulting into Torsional fatigue.*>

Cyclic fatigue tests can be classified as dynamic or static. The
dynamic test is performed with a back-and-forth movement
simultaneous to the free rotation of the instrument inside the canal.
Whereas, the static test does not involve any back-and-forth movement
of the instrument. Factors associated with cyclic fatigue include the
metallurgy of the instrument, operational setting, core mass, taper of
the instrument, cross-sectional area, type of motion and environmental
temperature.5’

The HyFlex CM (Coltene/ Whaledent AG, Altstatten, Switzerland) is
machined from a Controlled Memory (CM) wire. Its manufacturing
process allows for a 300% increase in flexural strength as compared to
conventional NiTi alloys. The file sizes 8/25, 6/20, 4/30 and 4/40 have
triangular cross-sections while the 4/20 and 4/25 sizes have a
quadrangular cross section. The manufacturer recommends a speed of
500 rpm and a torque 2N-cm for operating the HyFlex CM instruments.
The shape and strength of the instruments with straightened spirals can
be restored with autoclaving.® In their study Elnaghy et al.? observed the
highest number of cycles to failure (NCF) with HyFlex CM when
compared with Vortex Blue and TruNatomy.

The 2Shape instruments (MicroMega, Besancon, France) was
introduced with a proprietary treatment (T-Wire), and claimed to offer
increased flexibility and cyclic fatigue resistance (CFR) by 40%. 2Shape
rotary instruments have an asymmetrical triple helix cross-section, two
main cutting edges, and one secondary cutting edge which enhances the
cutting action and removal of debris. It is available as a two rotary
instrument system, TS1 (25/.04) and TS2 (25/.06). The manufacturer
recommends a 250-400 rpm speed and a torque 2 N-cm when operating
the 2Shape instruments. In a study by Mahmoud and Ismail, 2Shape
showed more resistance to flexural cyclic fatigue than OneShape, and at
a high temperature had a reducing effect on the flexural CFR of both the
tested rotary endodontic instruments.10

Hero Gold (Micro-Mega, Becacon, France) is machined with heat
treatment technology and has an electropolished surface. It is available
either a 4% or 6% taper and has an innovative pitch design that avoids
any screwing effects. It has a varied helical pitch and the pitch varies
according to the taper of the instruments. The manufacturer
recommends a speed of 300-600 rpm and a torque 2 N-cm to operate
these instruments 1. The literature search revealed no studies to date
that evaluate the performance of the Hero Gold rotary instruments.

Several studies have assessed the CFR of NiTi instruments at room
temperature (20°C) and body temperature (379 C)31215, The results have
shown that a decrease in temperature and/or application of stress
drastically affects the flexural resistance of NiTi instruments, owing to a
phase transformation from austenite to martensite.3

To the best of our knowledge none of these studies have compared
the CFR of Hero Gold, HyFlex CM and 2Shape (25/.04) rotary instruments
at 20+£1°C and 37+1°C. Thus, this study aimed to evaluate and compare
the CFR of thermally treated NiTi rotary instruments designed with
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different manufacturing technology at varying temperatures (20£1° C
and 37119 C). The null hypothesis for the present in-vitro study was as
follows: there would be no significant differences among the thermally
treated NiTi instruments in terms of stationary fatigue and temperature
variable.

METHODS

Ethical Approval

Institutional Ethical Committee approval was obtained for this in-
vitro study (PDCH/20/EC-200).

Instrument’s Selection and Groups

Ninety NiTi rotary instruments (25.04) of 25mm in length were
tested using 316L series stainless steel metal block with a 1.5 mm wide
simulated canal, 7-mm radius of curvature and an angle of 90°.

Group 1: HyFlex CM instruments (n = 30) developed from proprietary
heat treatment technology

Group 2: 2Shape instruments (n= 30) developed from heat
treatment T wire technology.

Group 3: Hero Gold instruments (n= 30) developed from controlled
memory (CM) wire technology.

Each instrument group was further divided into two subgroups A and
B (n = 15), depending on the temperature used (20+1° C and 3710 C).

Figure 1. lllustrations showing experimental test assembly for the stationary cyclic
fatigue assessment at varying temperatures (20+1°C and 37+1°C)

Experimental Procedure for the Assessment of Cyclic Fatigue:

The experimental procedure followed for the assessment of CFR was
identical to that used by Klymus et al.3 The stationary cyclic fatigue test
assembly was submerged in a container filled with 400ml of deionized
water at temperatures of 20+1° C and 371° C which were maintained
using a thermostat during the stationary cyclic fatigue assessment. The
Hyflex CM, 2Shape and, Hero Gold instruments were allowed to rotate
at speeds and torques of 500/3, 350/2.5 and, 450 rpm/2 N-cm
respectively in a stainless-steel block with an artificial canal, until it
fractures, and the time to fracture was recorded using a digital
stopwatch. The number of cycles to fracture (NCF) was calculated using
a formula 3:

NCF = rotational speed (rpm) x time to fracture (sec)/60

RESULTS

Data was analysed using two-way ANOVA and Tukey post-hoc tests
at a 95% confidence level. The instrument type and temperature
variables significantly affect the NCF values (see Table 1). The means and
standard deviations (SD) of the NCF are summarized in Table 2. At 20+1°
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C, the highest NCF was observed with the Hyflex CM instruments
(5432.22) followed by the Hero Gold (2756.00) and 2Shape (655.00)
instruments. At 37119 C, the highest NCF was observed with the Hero
Gold instruments (1811.00) followed by the Hyflex CM (1560.55) and
2Shape (456.55) instruments. The highest mean difference at varying
temperatures (20+1° C and 37+1°C) was observed with the Hyflex CM
instruments (3871.66), followed by Hero Gold (945.00) and 2Shape
(208.44) rotary instruments (Table 2).

With an increase in temperature to 37+1°C, there was a 34.28 %
reduction in NCF for the Hero Gold instruments, 30.29 % for 2Shape and
71.27 % for the Hyflex CM instruments.

Table 1. Two-way ANOVA for the main effects and the interaction effects
according to NCF data

F p Partial eta squared
Instrument type variable
(Hero Gold, 2Shape, Hyflex CM) 950.009 0.000 0.916
Temperature variable 918.663 0.000 0.958
Instrument type* Temperature  409.770  0.000 0.907

a. R Squared = .977 (Adjusted R Squared = .976)

Table 2. Mean NCF registered at 20+1°C and 37+1°C during Cyclic Fatigue Testing.

Instruments
Hyflex 2Shape Hero Gold Total
(Group 1) (Group 2) (Group 3)
Temperature
20+1°C (A) 5432.223 655.001 2756.000 1998.336095
37+1°C(B)  1560.555 456.556 1811.000 620.6607233
Total 3496.389 555.7785 2283.500

*Statistically significant difference (P .05) within and between group

DISCUSSION

Several factors contribute to instrument fracture during root canal
preparation owing to torsional failure and cyclic fatigue.?16 Studies have
reported a higher prevalence of torsional failure (56%) than cyclic fatigue
(44%) after multiple use of NiTi rotary instruments.16

It has been claimed that thermomechanical technology improves
the transformation characteristics and the microstructure of the NiTi
instruments.57 Studies have reported a higher cyclic fatigue resistance
(CFR) with thermomechanical treated endodontic instruments.18

Various studies have been carried out using temperature variables
to evaluate the CFR of NiTi instruments.3:1419-24 Klymus et al 3 observed
a decrease in CFR with an increase in temperature, using Reciproc Blue,
Blue file and Wave One Gold Primary rotary NiTi instruments. While
verifying the Protaper Universal and Protaper Gold Plotino et al.?’,
reported that the latter did not suffer any significant statistical
difference in thermal variation between the temperatures of 20° C and
350 C. Keles et al. reported no statistically significant difference between
Wave One (Dentsply Sirona, Ballaigues, Switzerland) and Reciproc (VDW,
Munich, Germany) instruments at temperatures between 22+1° C and
35+10C.23

Controversially, Keles et al. 2> reported that the immersion of
Reciproc blue instruments in liquid for five minutes at a higher
temperature (60° C) positively affects CFR. In their study, while the
instruments were immersed for five minutes in heated liquids, the tests
were performed at room temperature. Such a high temperature (60° C)
does not reflect a clinical situation.

Thus, it is now well established that instrument fatigue is not only
affected by the instrument type but also by the temperature variable
employed for the study. The results from this in-vitro study showed that
CFR is significantly affected by variations in temperature as well as the
instrument type (P <.05) (Table 1). A statistically significant difference in
CFR was observed with the tested instruments at both 20£1°C and 37+1°
C (Table 2). Thus, the null hypothesis is rejected.

The Hyflex CM (Coltene-Whaledent, Altstatten, Switzerland)
instruments produced by thermal treatment offers maintenance of the
original root canal curvature during endodontic shaping procedure.®
Topguoglu et al.26 reported a higher CFR with Hyflex CM when compared
with OneShape, ProTaper Universal and, ProTaperNext instruments in
the apical curvature of simulated canal. Mario et al.l® reported no
significant difference in NCF between EdgeFile and MTwo, as well as
HyFlex CM. In the present in-vitro study, Hyflex CM (Group 1A)
instruments exhibited the highest NCF at 20+1° C. However, at 37+1°C,
the instruments exhibited intermediate results.

The 2Shape (Micro Mega, Besancon, France) rotary instruments
were also introduced to achieve superior results in canal shaping and
instrument efficacy.2’” Uslu et al.?’ reported a higher CFR with 2Shape
instruments when compared with Twisted and Endo Sequence Xpress
rotary instruments.

The Hero Gold (Micro-Mega, Becacon, France) heat treated Ni-Ti file
has a smoother electropolished surface. It has a large inner core and
three cutting edges. It has an anti-breakage control feature which
unwinds the file to indicate the risk of fracture. There is very little
literature evaluating and comparing the CFR of Hero Gold with other
rotary instruments.

In the present in-vitro study the cyclic fatigue results from the
2Shape instruments (Group 2A and 2B) were the lowest at both 20+1°C
and 37+19C (Table 2).

A statistically significant difference in the CFR was observed with the
tested instruments at 20+1° C and 37+1° C (Table 2). The mean
differences obtained at 20+1° C and 37+1°C for 2Shape, Hero Gold and
Hyflex CM instruments were 208.445, 945.000 and 3871.668
respectively (Table 2).

The results from the present in-vitro study demonstrate a decrease
in the CFR with an increase in temperature. This is in accordance with
the studies conducted by Klymus et al.3, Dosanjh et al.28, and Shen et al.22
in which the resistance to cyclic fatigue decreased with an increase in
temperature. A statistically significant difference was reported in the
NCF at 20£1°C and 37x1°C for the tested endodontic instruments. This
higher NCF at a low temperature (20+1° C) could be attributed to its
increased flexibility (martensitic phase), as when subjected to heat, the
alloy returns to its original shape (Austenitic phase).1*

At 20£1° C, the Hyflex CM instruments (Group 1A) exhibited the
highest NCF when compared to all the tested instruments. This could be
attributed to the thermal processing of the alloy, the presence of a
martensitic phase, and the austenite finish (Af) temperature. This
supports the belief that the more martensitic an NiTi alloy is, the more
flexible, and fatigue resistant the instrument becomes. Also, the
martensitic phase transformation exhibits damping characteristics,
thereby rendering crack propagation difficult.14

The 2Shape instruments exhibited the lowest NCF values at both
temperatures, possibly due to their metallurgy. The instruments
manufactured with the T wire technology (2Shape) had lower fatigue
resistance and instrument flexibility than the instruments manufactured
with CM wire technology (Hyflex CM). This result is in accordance with
the studies conducted by Ozurek et al.2? and Mustafa Glindogar et al.3°

At 37%1°C, the Hero Gold instruments (Group 3B) exhibited highest
the NCF compared to the 2Shape (Group 2B) and Hyflex CM (Group 1B)
rotary instruments.

There is little literature comparing the CFR of Hero Gold instruments
with other rotary instruments. Hence, a comparison of the results could
not be made between the Hero Gold and other tested instruments.
However, it is possible that the proprietary heat treatment technology
involved and the cross-sectional design could be responsible for its
higher CFR when compared with Hyflex CM instruments at 37+1°C.

Thus, the present in-vitro study observed a 34.28% reduction in the
NCF for Hero Gold, 30.29% for 2Shape and 71.27% for Hyflex CM rotary
instruments, with an increase in temperature to 37+1° C. This finding
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suggests that the Hyflex CM instruments underwent large changes in
their internal microstructure with an increase in temperature from
20+1° C to 37+1° C. Differential Scanning Calorimetry (DSC) can be
employed to analyze the phase transformation of the NiTi instruments.
In this analysis, certain peaks related to the cooling and heating cycles
indicate a martensitic (cooling) and austenitic (heating) transformation.
The austenitic finish (Af) temperature for the Hyflex CM was about 44°
C, which suggests that Hyflex CM has varying degrees of a martensitic
condition at 20+19C and moves to austenitic state at body temperature
(37£10C).14

Thus, the Hyflex CM instruments owing to their austenite finish (A¢)
temperature (44° C), have austenitic and martensitic content at the
intracanal temperature (37£1°C). The presence of an austenitic phase at
the intracanal temperature (37%1° C) causes a decrease in fatigue
resistance and instrument flexibility, thereby making it prone to
fracture. The highest NCF values of the Hyflex CM instruments at 20+1°
C cannot be correlated with their superior clinical performance as the
intracanal temperature (37+1°C) simulation was not achieved.

The results obtained for the Hero Gold instruments could not be
compared with results from other studies owing to the lack of literature
comparing Hero Gold rotary instruments with other endodontic
instruments. This is a limitation of the present study. The body
temperature (37° C) simulation would not be the only consideration
either, for a clinical simulation, factors such as root dentin, irrigating
solution among others, need also to be considered when evaluating the
CFR. The static cyclic fatigue testing was also performed. Most of the
studies have used simulated canal curvatures of 60° as compared to 90°
used in the present in-vitro study, this might also affect the CFR.

The preliminary findings of the present in-vitro study must be
confirmed by further investigation to evaluate the clinically relevant
mechanical properties of the instruments. Further in-vivo studies need
to be performed to investigate similar parameters.1®

CONCLUSION

The present in-vitro study demonstrates how the intra canal
temperature can affect the properties of different rotary endodontic
instruments including cyclic fatigue. A rise in the temperature increases
the presence of the austenitic phase, thereby making the instrument less
flexible and more prone to fracture. At 37+1° C the Hero Gold
instruments demonstrated superior performance compared to the
Hyflex CM and 2Shape rotary instruments. However, further analysis
needs to be performed to evaluate clinically relevant mechanical
properties and the CFR of Hero Gold instruments because these are not
explored as much in any other studies.
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Dis Hekimlerinin Kardiyopulmoner
Resusitasyon ve Mavi Kod Uygulamalari
Konusunda Bilgi Duizeylerinin
Degerlendirilmesi

An Evaluation of the Knowledge Levels of Dentists on
Cardiopulmonary Resuscitation and Code Blue
Applications

oz

Amag: Dis hekimlerinin kardiyopulmoner resisitasyon (KPR) ve mavi kod uygulamalari (MKU) hakkindaki
bilgi duizeylerini degerlendirmektir.

Yontemler: Anket formlari, Kayseri ilindeki gesitli kamu kurumlari veya liniversitede gorev yapan 210 disg
hekimine ulastinimistir. Sorulari yanitlamayi kabul eden 165 katilimci galismaya dahil edilmistir. Katiimcilara
demografik ozelliklerini, KPR ve MKU hakkindaki bilgi ve deneyimlerini degerlendiren 19 adet soru
sorulmustur. Veriler istatistiksel olarak degerlendirilmistir.

Bulgular: Katiimcilarin %70,3’tintin mavi kod vermeyi bildigi ve %43,6’sinin dnceden mavi kod verdigi tespit
edilmistir. Katilimcilarin %15,2’si herhangi bir zamanda, %0,6’s! ise dis tedavisi sirasinda kardiyak arrest
durumu ile karsilastigini belirtmistir. Mezuniyet sonrasi KPR egitimi alanlarin orani %69,7 ve KPR
uygulayanlarin orani ise %6,7 idi. Katilimcilar, KPR sirasinda gégus kompresyon hizi, gégiis kompresyonu /
solunum orani ve uygulama yeri ile ilgili sorulara sirasiyla %61,2, %55,2 ve %57,6 oraninda dogru cevap
vermistir. Mesleki tecriibe stresi 1-5 yil arasinda olan dis hekimlerinin bu sorulari cevaplamada daha basarili
oldugu tespit edilmistir (p<0,05).

Sonug: Katilimcilarin KPR ve MKU konusunda bilgi eksikliklerinin oldugu gérilmustir. Bu nedenle, dis hekimlerine
yonelik KPR egitimleri lisans diizeyinde baslamali ve mezuniyet sonrasi ddnemde devam etmelidir.

Anahtar Kelimeler :  Dis hekimi, Kardiyopulmoner resisitasyon, Mavi kod

ABSTRACT

Objective: To evaluate the dentists’ knowledge of cardiopulmonary resuscitation (CPR) and code blue application
(CBA).

Methods: The study was conducted among 210 dentists working in the public hospitals or dental faculty in
Kayseri. The study included 165 dentists who volunteered to respond the survey questions. Participants were
asked 19 questions about their demographics, as well as their knowledge and experience of CPR and CBA. The
dataset was statistically evaluated.

Results: It was determined that 43.6% of the participants had used CBA before, and 70.3% of the participants
were capable of giving the code blue. The participants' rates of experiencing cardiac arrest cases anywhere or in
their dental practice were 15.2% and 0.6%, respectively. After graduation, 69.7% of the participants received CPR
training; however, only 6.7% performed CPR. 61.2%, 55.2%, and 57.6% of participants correctly answered
questions about chest compression rate, chest compression/respiration ratio, and application site, respectively.
It was found that participants with 1 to 5 years of professional experience answered the questions more
accurately.

Conclusion: The participants in the study had a lack of knowledge regarding CPR and CBA. As a result, CPR
training for dentists should begin in the undergraduate years and continue in the postgraduate years.

Keywords:  Dentist, Cardiopulmonary resuscitation, Code blue
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GIRIS

Herhangi bir nedenle dolasimi ve solunumu durmus kisiye
uygulanacak olan yeniden canlandirma islemlerine kardiyopulmoner
resisitasyon (KPR) denir. Kardiyak arrest (kalbin durmasi) sonrasi beyin
ve kalp gibi organlara yeterli oksijenlenmenin saglanmasi icin temel ve
ileri yasam destegi konusunda egitimli bir ekibin varligi cok 6nemlidir.12
Bu anlamda hastanelerde, KPR konusunda egitimli saglik ¢calisanlarindan
olusan mavi kod ekipleri olusturulmustur. Bu ekibin gorevi, tibbi acil
midahaleye gerek duyuldugu durumlarda olay yerine en kisa siirede
ulagmak ve hastalara ilk midahaleyi yapmaktir.3

Dis hekimligi pratiginde kardiyak arrest gibi acil durumlara nadiren
de olsa rastlanmaktadir. Dis hekimliginde, bu tur acil durumlarin gériilme
ihtimali, ilave saglk problemleri olan yasli hastalarda ve dental kaygisi
yuksek olan hastalarda daha fazladir.* Amerika Birlesik Devletleri'nde
(ABD) 2001 yilinda yapilan bir galismada, her 133 doktor ve dis hekimi
muayenehanesi igin kardiyak arrest insidansi yilda %0.008-1 arasinda
degismektedir. Birlesik Krallik'ta yapilan benzer bir calismada ise dis
hekimi basina yillik kardiyak arrest insidansinin %0.002 oldugu tespit
edilmistir.> Kalp durmasindan sonra hemen KPR uygulanmazsa,
hastalarin hayatta kalma sansi her bir dakika i¢in %7-10 oraninda
azalmaktadir.® Bu ylzden, dis hekimleri KPR gibi tibbi acil durumlari
tanima ve hastalara gerekli midahaleyi etkin bir sekilde yapabilme
yetkinligine sahip olmalidir.

Bu galisma, dis hekimlerinin KPR ve mavi kod uygulamalari (MKU)
hakkindaki bilgi diizeylerinin degerlendirilmesi amaciyla yapilmistir.

YOTEMLER

Bu calisma, Kayseri Erciyes Universitesi Klinik Arastirmalar Etik
Kurulu tarafindan 12.06.2019 tarihinde onaylanmistir (karar no
2019/442). Anket formu, Temmuz 2019-Aralik 2020 tarihleri arasinda
Kayseri ilindeki gesitli kamu kurumlari veya liniversitede gorev yapan 210
dis hekimine ulastiriimistir. Ankette dis hekimlerinin adi ve iletisim
bilgileri yer almadigindan katiimcilarin gizliligi korunmustur. Anketin
sinav amagli olmadigi ve ¢alismadan elde edilen verilerin bilimsel amagla
kullanilacagl katihmcilara agiklanmistir. Anket formunu yanitlamayi
kabul eden 165 katiimci calismaya dahil edilmistir. Anket sorulari iki
bolimden olusturulmustur. ilk bélimde katiimcilara yasi, cinsiyeti,
mesleki tecrubesi, uzmanlik durumu ve ¢ahstigi kurum ile ilgili
demografik bilgileri iceren 5 adet soru sorulmustur. ikinci béliimde ise
katilimcilarin KPR ve MKU ile ilgili bilgi diizeylerini degerlendiren 14 adet
soru sorulmustur. ikinci bélim i¢in Amerikan Kalp Dernegi (AHA) ve
Avrupa Resusitasyon Konseyi (ERC) tarafindan olusturulan 2010 kilavuzu
esas alinmistir.

istatistiksel analiz

Veriler SPSS 22.0 (IBM Corp., Armonk, NY, ABD) paket programi
kullanilarak degerlendirilmistir. Tanimlayici istatistiksel yontemler olarak
sayl (n), yuzde (%) kullanilmistir. Veriler SPSS programinda
agirhklandiriimis ve Ki-kare bagimsizlik testi ile analiz edilmistir.
Verilerdeki beklenen degerler 25’ten buyilik ise Pearson Chi-square,
beklenen degerler 5-25 arasinda ise Yates Chi-square ve beklenen
degerlerden en az biri 5’ten kiiglikse Fisher's exact testi uygulanmistir.
Sonug olarak, 0,05'in altindaki p degerleri istatistiksel olarak anlamh
kabul edilmistir.

BULGULAR

Calismaya 91'i (%55,2) kadin ve 74’G (%44,8) erkek olmak Uzere
toplamda 165 katihmci dahil edilmistir. Katiimcilarin yas ortalamasi

29,81+5,10 olarak hesaplanmistir. Katimcilarin mesleki tecriibe siiresi,
galistigl kurum ve uzmanlk durumu ile ilgili bilgiler tablo 1’de yer
almaktadir.

Tablo 1. Dis hekimlerinin sosyo-demografik 6zellikleri

Sosyo-demografik Ozellikler n %

24-30 112 67.9
Yas 31-39 41 24,8

40-50 12 7,3
Cinsiyet Kadin 91 55,2
Erkek 74 44,8
<lyil 22 13,3
. .. L 1-5yil 75 45,5
Mesleki tecriibe siiresi 5-10y1 5 273
>10yil 23 13,9
Calistigi kurum Ifar.nu - 86 52,1
Universite 79 47,9
Var 46 27,9
Uzmanlk durumu Yok 119 72.1

n: hasta sayisi

Katihmcilarin %70,3’Unlin (n=116) mavi kod vermeyi (numarasini)
bildigi ve %43,6’sinin (n=72) daha onceden mavi kod verdigi tespit
edilmistir. Katilimcilarin %15,2’si (n=25) herhangi bir zamanda, %0,6’sI
(n=1) ise dis tedavisi sirasinda daha 6nceden kardiyak arrest durumu ile
karsilastigini belirtmistir. Katihmcilarin %16,4’G (n=27) kardiyak arrest
durumunu dogru bir sekilde degerlendirmeyi bildigini belirtmistir.
Katihmcilarin %69,7’si (n= 115) mezuniyet sonrasi KPR egitimi aldigini,
%55,6's1 (n=64) aldig1 egitimin yeterli dizeyde olmadigini ve %91,5'i
(n=151) ise bu egitimlerin lisans dlzeyinde verilmesi gerektigini
belirtmistir. Katilimcilarin %6,7’si (n=11) daha 6nce KPR uyguladigini
bildirmistir. Katilimcilar KPR uygulamasi sirasinda gogis kompresyon
hizi, gogis kompresyonu / solunum orani ve uygulama vyeri ile ilgili
sorulara sirasiyla %61,2 (n=101), %55,2 (n=91) ve %57,6 (n=95) oraninda
dogru cevap vermistir. Katimcilarin erigkinlerde KPR uygulama sirasi ile
ilgili soruyu dogru cevaplama orani %18,8 olarak bulunmustur.
Katilimcilarin MKU ve KPR ile ilgili sorulara verdigi yanitlar Tablo 2’de yer
almaktadir.

Katilimcilarin sosyo-demografik ozelliklerine gore KPR
uygulamasinda goglis kompresyon hizini ve KPR uygulama yerini bilme
durumlariayri ayri incelenmis ve aralarinda istatistiksel olarak dnemli bir
farkhhk bulunmamistir (p>0,05), (Tablo 3), (Tablo 4). Katimcilarin sosyo-
demografik 6zelliklerine gére KPR uygulamasinda goglis kompresyonu /
solunum oranini ve KPR uygulama sirasini bilme durumlari istatistiksel
olarak ayri ayri incelenmistir. Mesleki tecriibe siiresi 1-5 yil arasinda olan
dis hekimlerinin diger mesleki tecriibe siiresine sahip dis hekimlerine
kiyasla bu sorulara énemli bir sekilde daha fazla oranda dogru cevap
verdigi tespit edilmistir (p<0,05), (Tablo 5), (Tablo 6).

Tablo 2. KPR ve mavi kod sorularina verilen yanitlar

Sorular n %

Hastanenizde mavi kod uygulamasi var mi?

Evet 159 96.4

Hayir 2 1.2

Bilmiyorum 4 2.4
Mavi kod vermeyi (numarasini) biliyor musunuz?

Evet 116 70.3

Hayir 49 29.7
Daha &nce mavi kod verdiniz mi?

Evet 72 43.6

Hayir 93 56.4
Herhangi bir yerde kardiyak arrest vakasi ile karsilagtiniz mi?

Evet 25 15.2

Hayir 136 82.4

Emin degilim 4 2.4

CurrRes Dent Sci 2024 34(2): 94-98, doi 10.5281/zenodo.11059438
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Dis tedavisi esnasinda kardiyak arrest vakasi ile karsilagtiniz mi?

E‘;eyt" 124 9(;64 Tablo 4. Dis hekimlerinin sosyo- demografik 6zelliklerine gore eriskinlerde KPR
Kardiyak arrest durumunu dogru bir sekilde degerlendirmeyi biliyor ungIama yerini bilme durumlari
?
musunuz? 27 16.4
Evet 29 17.6 Erigkinlerde KPR uygulama yeri neresidir?
HaYIf . 109 66.1 Ozellikler Ust Ortas: Alt X p
Emin degilim bélimii bélimii Bilmiyorum
Mezuniyet sonrasi KPR egitimi aldiniz mi? Yas
Evet 115 69.7 24-30 4(3.6) 68 (60.7) 25(22.3) 15 (13.4) 2732 0.842
Hayir 50 303 31-39 2(4.9) 22 (53.7) 11(26.8) 6(14.6) ’ ’
Aldiginiz KPR egitimi sizce yeterli dlizeyde mi? 40-50 1(8.3) 5(41.7) 3(25.0) 3(25.0)
Evet 26 22,6 Mesleki
HBY"' . 64 55.6 tecriibe siiresi
Emin degilim 25 21.8 <1yl 1(4.5) 12 (54.5) 4(18.2) 5(22.7)
Sizce KPR egitimi mezuniyet 6ncesi egitimin bir pargasi olmal mi? 1-5yil 3(4.0) 47 (62.7) 19 (25.3) 6(8.0) 5.385 0.800
Evet 151 915 5-10yil 2(44)  24(533)  10(22.2) 9 (20.0)
Emin degilim 14 8.5 >10yil 1(4.3) 12 (52.2) 6(26.1) 4(17.4)
Kendiniz daha 6nce KPR uyguladiniz mi? Gahistigi
Evet 11 6.7 kurum
Hayir 154 93.3 Kamu 4(4.7) 46 (53.5) 22(25.6) 14 (16.3) 1.251 0.741
KPR uygulamasinda gogus kompresyon hizi kagtir? Universite 3(3.8) 49 (62.0) 17 (21.5) 10 (12.7)
150/dk 5 3.0 Uzmanlk
100/dk 101 61.2 durumu
50/dk 14 8.5 Var 1(2.2) 29 (63.0) 9(19.6) 7(15.2) 1.442 0.696
Bilmiyorum 45 27.3 Yok 6(5.0) 66 (55.5) 30(25.2) 17 (14.3)
KPR uygulamasinda goégis kompresyonu / solunum orani nedir? .
5/1 1 6.7 x2: Chi Square
15/2 30 18.2
30/2 91 55.2
Bilmiyorum 33 20.0 . . . o . . .
Eriskinlerde KPR uygulama yeri neresidir? T?Ii)!.o 5. Dis hekimlerinin sosyo- demogliaflk ozelliklerine gore KPR uygulamasinda
Gogiisiin dst balima 7 42 goglis kompresyonu/solunum oranini bilme durumlari
Gogusln ortasl 95 57.6
G§é950n alt balima 39 23.6 Erigkinlerde KPR uygulama yeri
Bilmiyorum 24 14.5 Ozellikler neresidir? x p
Erigkinlerde KPR uygulama sirasi nasildir? 5/1 15/2 30/2  Bilmiyorum
B-A-C 8 4.8 Yas
A-B-C 109 661 24-30 5(45)  21(188) 66(589) 20(17.9) .o (.o
CA-B 31 188 31-39 4(9.8)  8(195) 20(48.8) 9(22.0) : :
A-C-B : : 17 103 40-50 2(16.7) 1(83)  5(417) 4(33.3)
n: hasta sayisi, KPR: kardiyopulmoner resiisitasyon Mesleki tecribe
siiresi
<1yl 1(4.5) 4(18.2) 10(45.5) 7(31.8) 0,023
1-5yil 3(4.0) 17(22.7) 47(62.7) 8(10.7)  19.226 ’
5-10yil 2(4.4) 7(15.6) 24(53.3) 12(26.7)
>10yil 5(21.7) 2(8.7) 10 (43.5)  6(26.1)
Calistigi kurum
Kamu
Universite 8(93)  18(209) 40(46.5) 20(233 o001 0112

3(3.8) 12(15.2) 51(64.6) 13(16.5)

Tablo 3. Dis hekimlerinin sosyo- demografik 6zelliklerine gére KPR uygulamasinda \"I’;'r“a""k durumu

gogls kompresyon hizini bilme durumlari Yok 3(6.5) 9(19.6) 27(58.7) 7(15.2) 0.944 0.815
8(6.7) 21(17.6) 64(53.8) 26(21.8)

KPR I oguis k h
uygulamasinda gégiis kompresyon hizi ¥ Chi Square

?
Ozellikler kagtir? x? p
150/dk 100/dk 50/dk Bilmiyorum
Yas Tablo 6. Dis hekimlerinin sosyo- demografik 6zelliklerine gore eriskinlerde KPR uygulama
24-30 4(3.6) 69 (61.6) 9(8.0) 30(26.8) 4512 0.608 sirasini bilme durumlari
31-39 0(0.0) 27 (65.9) 4(9.8) 10 (24.4) : :
:I?_SIO P 1(8.3) 5(417) 1(83) 5(41.7) Szellikl Erigkinlerde KPR uygulama yeri neresidir? ,
esied zelider BAC  ABC CAB ACB X P
tecriibe siiresi Yas
<1yl 0(0.0) 11 (50.0) 1(4.5) 10 (45.5)
1-5y1l 4(53)  49(65.3) 6(8.0) 16 (21.3) 9.241  0.415 24-30 5(4.5) 77(68.8)  21(18.8) 980 580 0296
5101 0(00)  29(644) 4(89) 12(26) 31-39 3(7.3) 27(65.9) 6(14.6) 5(12.2)
>10yi1l 1(4.3) 12 (52.2) 3(13.0) 7(30.4) 40-50 — — 0(00) 5(417) 4(33.3) 3(250)
= Mesleki tecriibe siiresi
Cahstigi kurum
Ramu <1yl 1(4.5) 16(72.7)  5(22.7)  0(0.0)
Universite 2(2.3)  52(60.5) 9(10.5) 23 (26.7) 1.159  0.763 ;'i‘é"l ‘3‘(:3) :(1) (2:'3) ? (1177;) Z(g':) 5300 0.021
3(3.8) 49(62.0) 5(6.3) 22 (27.8) A (6.7) (66.7) (17.8) (8.9)
>10y1l 0(0.0) 12(52.2) 5(21.7) 6(26.1)
Uzmanhk "
durumu Gahstigi kurum
Var 1(2.2) 27(s8.7)  8(17.4) 10 (21.7) 6.899  0.075 [Kjaf““ " 2(2'2) 535%(76?1) 1;8 ﬁo.ss) 2(18? 1153 0764
Yok 4(34) 74(622)  6(50) 35 (20.4) niversite (6:3) 53(67.1) (16.5)  8(101)
Uzmanlhk durumu
x2: Chi Square Var 3(6.5) 28 (60.9) 9(19.6) 6(13.0) 1.114 0.774
Yok 5(4.2) 81(68.1) 22 (18.5) 11 (9.2)

x2: Chi Square
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TARTISMA

Bu calisma, Kayseri ilinde gesitli kamu kurumlari veya (iniversitede
gorev yapmakta olan dis hekimlerinin KPR ve MKU uygulamalari
hakkindaki bilgi dlizeylerini ve farkindaliklarini degerlendirmek amaciyla
yapilmistir. Calismanin sonucunda, dis hekimlerinin KPR ve MKU
konusunda teorik bilgi anlaminda eksikliklerinin oldugunu ortaya
konmustur.

Dis hekimligi pratiginde tibbi acil durumlara nadiren rastlanir, ancak
bu tiir durumlar hastalarin hayatini tehdit edebilir. Ozellikle hastalar
Uzerinde lokal anestezi altinda gergeklestirilen dental cerrahi islemler
kardiyak arrest riskini arttirabilir. Bununla birlikte, dis hekimliginde rutin
kullanilan bazi ilaglar ve malzemeler (lateks, regineler, lokal anestezikler
vb.) hastalarda ciddi sonuglar dogurabilen asiri duyarlilik reaksiyonlarina
neden olabilir.” Gérilme sikhg dusuk olsa da dis hekimlerinin kardiyak
arrest vakalari ile karsilasma olasiligi vardir. ABD’de acil servislere gelen
kardiyak arrest vakalarini retrospektif olarak inceleyen bir ¢alismada,
toplamda 8088 kardiyak arrest olgusunun 142’sinin (%2) medikal ve
dental uygulamalarla iliskili oldugu ve bunlarin 6 tanesinin (%0,07)
dental uygulamalar sirasinda gelismis oldugu rapor edilmistir.8 Canpolat
ve ark. galismasinda, dis hekimlerinin ¢alisma ortaminda kardiyak arrest
ile karsilasma orani %2,6 ve herhangi bir yerde kardiyak arrest ile
karsilasma orani %19,5 olarak bulunmustur.® Ekici’nin ¢alismasinda ise
dis hekimlerinin dental tedaviler sirasinda kardiyak arrest ile karsilasma
orani %1,3 olarak tespit edilmistir.10 Alkandari ve ark. ¢alismasinda bu
oranin %4,3 ve Arsati ve ark. galismasinda ise %0,2 oldugu rapor
edilmistir.>11 Bu calismanin sonuglarina gore dis hekimlerinin dental
tedaviler sirasinda ve herhangi bir yerde kardiyak arrest ile karsilasma
orani siraslyla %0,6 ve %15,2 oldugu tespit edilmistir. Bu anlamda,
literatuirdeki oranlarin galismamizin sonuglarindan elde ettigimiz oranlar
ile uyumu oldugu goérulmustir. Dis hekimlerinin nadiren de olsa dental
tedaviler sirasinda kardiyak arrest ile karsilasabilecegi ve bu tiir tibbi acil
durumlarin tani ve tedavileri konusunda hazirlkli olmalari gerektigi
unutulmamalidir.

Literatiirde, dental kliniklerde kardiyak arrest sonrasi olimle
sonuglanan vaka raporlari mevcuttur.l213 Bu yiizden, dis hekimleri
kardiyak arrest gibi tibbi acil durumlarda hastalara aninda midahale
edebilecek seviyede pratik ve teorik donanima sahip olmalidir. Canpolat
ve ark. calismasinda, katihmcilarin %10,4’Gniin KPR konusunda
kendilerini yeterli gormedigi ve %44,1’inin ise kardiyak arrest gegiren bir
hastay! dogru bir sekilde degerlendirmeyi bilmedigi rapor edilmistir.?
Bizim calismamizdaki katihmcilarin yalnizca %16,4’G kardiyak arrest
durumunu dogru bir sekilde degerlendirmeyi bildigini belirtmistir. Ancak
bu c¢alisma pratik uygulamaya yonelik planlanmamisti, sadece dis
hekimlerinin kendi degerlendirmelerine dayaniyordu. Calismamiza
katilan dis hekimlerinin %69,7’si mezuniyet sonrasi KPR egitimi aldigini
belirtmistir. Katihmcilarin %91,5’i KPR egitiminin mezuniyet Oncesi
egitimin bir pargasi olmasi gerektigini ve %55,6's! ise aldiklari egitimin
yeterli olmadigini ifade etmistir. KPR’ye yaklagim ile ilgili teorik ve pratik
bilgiler belirli araliklar ile giincellenmektedir. Kardiyak arrest vakalari ile
karsilasma ihtimali en ylksek olan grup saglk personelleridir.2* KPR
egitimlerinde katihmcilara yeterli teorik bilgi verilmez ve pratik uygulama
yaptirilmaz ise katilimcilarin 12 ay sonra teorik bilgilerinin énemli bir
kismini ve 18 ay sonra da pratik becerilerini unuttugu belirtilmistir.1> Bu
yuzden, dis hekimleri de diger saglk personelleri gibi KPR ile ilgili
bilgilerini taze tutmak igin belirli donemlerde bu alanda egitim almal,
AHA ve ERC’nin yayinladigi glincel kilavuzlari yakindan takip etmelidir.

2020 yilinda yapilan bir ¢alismada, dis hekimlerine KPR uygulamasi
ile ilgili sorular sorulmustur. Katilimcilarin %1,3'G kalp masajinin
uygulama vyerini, %13,2’si suni solunum oranini, %27,6'si gogls
kompresyon oranini ve %42,1’i solunum/kompresyon oranini dogru
cevapladigl goriilmistiir.20 iran’daki dis hekimlerinin temel yasam
destegi ile ilgili bilgi ve beceri diizeylerini degerlendirmek icin bir galisma
yapilmistir. Calismaya goére, katihmcilarin yaklasik %39'unun higbir

soruya cevap vermedigi ve %2,5'inin ise tim sorulari dogru olarak
yanitladigi belirtilmistir  Bununla birlikte, katihmcilarin = %45’inin
mezuniyet sonrasi KPR egitimi aldigi ve bu egitime katilan dis
hekimlerinin sorulari dogru cevaplama konusunda daha basaril oldugu
bulunmustur.t Bizim c¢alismamizda, KPR ile ilgili sorulara katilimcilar
%55,2 ile %61,2 oraninda dogru cevap vermislerdir. Bu oran literatir ile
benzerlik gostermektedir. Yoldas ve ark. ¢alismasinda, kardiyak arrest
vakalarinda yasam kurtarma zincirinin dogru siralamasini doktorlarin
%64,1’inin dogru cevapladigi tespit edilmistir. Ayni zamanda, KPR egitimi
alanlarin bu soruya istatistiksel olarak daha yiksek oranda dogru cevap
verdigi belirtilmistir.2* Bizim ¢alismamizda ise bu oran %18,8 olarak
bulunmustur. Calismamiza katilan dis hekimlerinin tibbi acil durumlar ile
ilgili bilgilerinin eksik veya glincel olmamasi sebebiyle bu oran dusiik
¢tkmis olabilir. Asistan doktorlarin temel ve ileri yasam destegi
konusundaki bilgi dizeylerini degerlendiren bir ¢alismada, 20-30 yas
grubu arasindaki katihmcilarin sorulari dogru cevaplama konusunda
daha basarili olduklari tespit edilmistir.16 Bizim galismamizda, mesleki
tecribe siresi 1-5 yil arasinda olan dis hekimlerinin sorulari dogru
cevaplama oraninin daha yiiksek oldugu tespit edilmistir. Bu durum,
meslege yeni baslamis olan dis hekimlerinin tibbi acil durumlar ile ilgili
lisans dlzeyinde 6grendikleri bilgilerin daha glincel olmasindan kaynakh
olabilir.

Profesyonel bir ekip araciligiyla MKU sayesinde hastalarin sag kalim
orani artmig ve glinimizde bu uygulama hastanelerin vazgecilmez bir
standardi haline gelmistir.1? Calismamizda, katilimcilarin %70,3’G mavi
kodun numarasini bildigini ve %43,6’s1 ise daha 6nce mavi kod verdigini
belirtmistir. Katilimcilarin yaklasik yariya yakininin daha 6nce mavi kod
verdigini belirtmesi ve bu oranin bu kadar yiiksek olmasi, bizce tibbi acil
durum kavraminin katihmcilar tarafindan yeterince ayirt edilememesi
kaynakli olabilir. Dogruel ve ark. mavi kod ¢agri sonuglarini inceledigi
calismasinda, yanlis mavi kod c¢agri oraninin %100 olmasi bizim
calismanin sonuglari ile benzerlik gostermektedir.3 Bu calismanin
limitasyonu, arastirmanin pratik uygulamaya yonelik tasarlanmamasi ve
dis hekimlerinin sadece kendini degerlendirmelerine dayali olmasidir.

SONUC

Calismamizda, oOrneklemimizdeki katihmcilarin KPR ve MKU
konusunda bilgi eksikliklerinin oldugu sonucuna varilmistir. Katiimcilarin
buyik bir gogunlugunun KPR egitimi aldigl ancak bu egitimin teorik ve
pratik iceriginin kendileri igin yeterli olmadigi sonucuna varilmistir. Dis
hekimleri tibbi acil durumlar ile karsilastiklarinda dogru tani ve
midahaleyi zamaninda yapabilmeli ve MKU’dan da faydalanabil-
melidirler. Bu nedenle, dis hekimlerine yonelik KPR egitimleri lisans
dizeyinde baslamali ve bu egitimler mezuniyet sonrasi dénemde teorik
ve uygulamali olarak devam etmelidir.
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Arastirma Makalesi Research Article

Radiologic Changes in Patients with
Temporomandibular Joint Hypermobility:
A Cone Beam Computed Tomography
Study

Temporomandibular Eklem Hipermobilitesi Olan
Hastalarda Radyolojik Degisiklikler: Koni Isinli Bilgisayarli
Tomografi Calismasi

ABSTRACT

Objective: This study aimed to evaluate radiologic changes in patients with temporomandibular joint
hypermobility using Cone Beam Computed Tomography (CBCT).

Methods: This retrospective study included the first-visit CBCT images of 41 patients (mean age, 32.83 + 13.63
years) treated for TMJ hypermobility. CBCT images of sixty-eight joints with TMJ hypermobility taken by using
NewTom 3G were evaluated. Condylar erosion, sclerosis, hypoplasia, and flattening were assessed on the CBCT
images. In addition, flattening of articular eminence, subchondral cyst, and pneumatization were also evaluated
in the images. Descriptive statistical analysis was performed on the data.

Results: Degenerations were observed in 47 joints (%69.11). Condylar erosion was the most common finding of
TMJ hypermobility (43 of 68 joints, 63.2%). Other frequent condylar bony changes were condylar osteophyte
(32 joints, 47.1%), sclerosis (8 joints, 11.8%), hypoplasia (8 joints, 11.8%), and flattening (6 joints, 8.8%). The
flattening of articular eminence (3 joints, 4.4%) and subchondral cyst (3 joints, 4.4%)), and) were other findings
on CBCT images. One joint showed a bifid condyle and pneumatization (1.5 %) (Table 1).

Conclusion: The present study showed that two of three patients with TMJ hypermobility had joint
degenerations. Condylar erosion and osteophyte are the most common degenerations observed in these
patients. Therefore, CBCT is recommended for the diagnosis and management of TMJ hypermobility.

Keywords: Cone beam computed tomography, TMJ hypermobility, Diagnosis

0oz

Amag : Bu galismada temporomandibular eklem hipermobilitesi olan hastalarda Koni Isinli Bilgisayarli
Tomografi (CBCT) kullanilarak radyolojik degisikliklerin degerlendirilmesi amaglandi.

Yontemler: Bu retrospektif ¢calismaya, TME hipermobilitesi nedeniyle tedavi edilen 41 hastanin (ortalama
yas, 32,83 + 13,63 yil) ilk ziyaret KIBT gorintileri dahil edildi. TME hipermobilitesi olan 68 eklemin NewTom
3G kullanilarak alinan KIBT gorintileri degerlendirildi. KIBT gorlntilerinde kondiler erozyon, skleroz,
hipoplazi ve diizlesme degerlendirildi. Ayrica goriintiilerde eklem eminensinde diizlesme, subkondral kist ve
pnomatizasyon da degerlendirildi. Veriler Gzerinde tanimlayici istatistiksel analiz yapildi.

Bulgular : 47 eklemde (%69,11) dejenerasyon gozlendi. Kondiler erozyon, TME hipermobilitesinin en sik
gorilen bulgusuydu (68 eklemden 43'l, %63,2). Kondiler osteofit (32 eklem, %47,1), skleroz (8 eklem,
%11,8), hipoplazi (8 eklem, %11,8) ve duzlesme (6 eklem, %8,8) diger sik gorilen kondiler kemik
degisiklikleriydi. Artikiiler eminenste duzlesme (3 eklem, %4,4) ve subkondral kist (3 eklem, %4,4) ve) KIBT
gorintulerindeki diger bulgulardi. Bir eklemde bifid kondil ve pnématizasyon (%1,5) gorildi (Tablo 1).
Sonug: Bu c¢alisma TME hipermobilitesi olan U¢ hastadan ikisinde eklem dejenerasyonunun oldugunu
gosterdi. Bu hastalarda en sik gorilen dejenerasyonlar kondiler erozyon ve osteofittir. Bu nedenle TME
hipermobilitesinin tani ve tedavisinde KIBT dnerilmektedir.

Anahtar Kelimeler : Konik 1sinh bilgisayarl tomografi, TME hipermobilitesi, Tani

CurrRes Dent Sci 2024 34(2): 99-102 | doi 10.5152/CRDS.2023.2273121
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INTRODUCTION

Temporomandibular joint (TMJ) hypermobility is a disorder that
involves condyle-disc complex and eminence. The temporomandibular
joint (TMJ) dislocation occurs when the condyle moves beyond the
eminence during an extensive mandibular opening. Before returning to
the fossa, the condyle catches in an open position.22 A temporary pause
is followed by a sudden jump or leap to the maximal position. This jump
creates a sound like a thud, not clicking. According to the Diagnostic
Criteria for Temporomandibular Disorders (DC/ TMD), the jaw can close
spontaneously, or the patient can close the jaw with self-maneuver.23
This situation is called subluxation or hypermobility.12 According to
Schiffman et al,3 Temporomandibular joint dislocation is characterized
by an “open lock” of the lower jaw, and diagnosis of the TMJ dislocation
is based on patient history. If a patient is able to reduce the dislocation,
itis called “subluxation.” If a patient is unable to reduce this dislocation,
the dislocation requires an interventional reduction and it is called
“luxation”.

The etiology of TMJ hypermobility is mainly associated with the
morphological structure of the joint. Other etiological factors include
generalized joint laxity, elongation of the ligaments, internal
derangement and disc interference disorders, and occlusal
disturbances.?3

CBCT has remarkable research areas in TMJ imaging. The 3-D
imaging modality of CBCT provides influential diagnostic assessments of
a variety of TMJ conditions, such as osteoarthritis and hypermobility.*>

CBCT has several advantages over conventional CT for diagnosis and
treatment planning: lower cost and radiation dose, 3D imaging ability,
better resolution, shorter acquisition time, and more essential details. In
addition, osseous components of the TMJ joint, integrity of cortical
bone, and destruction/production of subcortical bone can be viewed
with superior sensitivity on CBCT, 45.

CBCT findings of temporomandibular joint disorders have been
subjected to several studies.>7 A recent study found that most joints
showed degenerations on CBCT evaluations.® Other studies’ assessed
the CBCT images to detect degenerative changes in TMJ. The most
common osseous changes in degenerative joint disease are erosion,
osteophytes, and flattening.

CBCT evaluations of patients with TMJ hypermobility have been
carried out in a few studies.® However, bony osseous changes of the
mandibular condyle and articular fossa were never evaluated in previous
studies with large sample-sized populations. Therefore, this study aimed
to evaluate radiologic changes in patients with temporomandibular joint
hypermobility using Cone Beam Computed Tomography (CBCT).

METHODS

This retrospective study included the first-visit CBCT images of 41
patients (mean age, 32.83 + 13.63 years) treated for TMJ hypermobility.
CBCT images of sixty-eight joints with TMJ hypermobility were
evaluated. All participants signed the informed consent, and the
informed consents were included in the study. The Ethics Committee of
the Faculty of Dentistry, XXX University, approved this study (Approval
Date: 28.04.2014; Approval Number: 2014/11).

Diagnosis of TMJ hypermobility was based on the condylar
movement that the condyle slides just anterior to the articular eminence
and then goes back to the glenoid fossa by active jaw manipulation of
the patient or self-reduction.

The inclusion criteria were as follows:1) had clinical complaints of

TMJ-hypermobility according to DC/TMD axis | group llc, 2) existing
CurrRes Dent Sci 2024 34(2): 99-102 | doi 10.5152/CRDS.2023.2273121

CBCT with high quality, 3) age > 16 years. Exclusion criteria were as
follows: 1.) had previous temporomandibular joint disorder treatment;
2.) had a hematologic or neurologic disorder and any disease of
inflammatory or connective tissues 3.) had pregnancy; 4.) a history of
drug allergy; immunosuppressive drug intake, and degenerative TMJ
disorders.

CBCT Evaluation

During the mouth closed position, a NewTom 3G flat panel was used
to get CBCT of TMJ (Quantitative Radiology, Verona, Italy). All images
were recorded at 5.4 second exposure time, 110 kV and 3-5 mA, and .16
mm voxel size. CBCT images were assessed in three planes: axial (0.5
mm), coronal, and sagittal (2 mm). The CBCT evaluations were
performed on lateral slices using the NewTom CBCT software.

Condylar erosion, sclerosis, hypoplasia, and flattening were assessed
on the CBCT images. In addition, flattening of articular eminence, fossa
resorption and sclerosis, subchondral cyst, and pneumatization was also
evaluated on the images.

Statistical Analysis

All statistical analyses were conducted using the SPSS 17.0
(Statistical Package of Social Sciences, Chicago, IL, USA) software
program. Descriptive statistical analysis was performed on the data.

RESULTS

Degenerations were observed in 47 joints (%69.11). Condylar
erosion was the most common finding of TMJ hypermobility (43 of 68
joints, 63.2%). Other frequent condylar bony changes were condylar
osteophyte (32 joints, 47.1%), sclerosis (8 joints, 11.8%), hypoplasia (8
joints, 11.8%), and flattening (6 joints, 8.8%). The flattening of articular
eminence (3 joints, 4.4%) and subchondral cyst (3 joints, 4.4%)), and)
were other findings on CBCT images. One joint showed a bifid condyle
and pneumatization (1.5 %) (Table 1).

Table 1. CBCT results show osseous changes related to the condyle, articular
fossa, and eminence.

CBCT findings n % CBCT findings n %
Condylar erosion 43 63.2 Fossa resorption 2 3.6
Condylar osteophyte 32 47.1 Fossa sclerosis 3 5.5
Condylar sclerosis 8 11.8 Subcortical cyst 3 4.4
Condylar hypoplasia 8 11.8 Flatter?lng o art. 3 4.4
eminence
Condylar flattening 6 8.8 Bifid condyle 1 1.5
Pneumatization 1 1.5

CBCT, cone beam, computed tomography.
n = number of joints.

DISCUSSION

During a wide mouth opening, temporomandibular joint (TMJ)
hypermobility occurs with an excessive translation of the condyle
anterior to the eminence. TMJ hypermobility is mainly associated with
the morphological structure of the joint. Other factors included occlusal
disturbances and trauma, internal derangement and disc interference
disorders, TMJ ligament and joint capsule laxity, and hyperactivity of the
lateral pterygoid muscle.232

CT, MRI, plain radiography, arthrography, and panoramic
radiography have been used with varying frequencies to get images of
the TMJ and surrounding structures and to diagnose TMJ disorders.
However, all these modalities have limitations and drawbacks for
effectively visualizing TMJ structures. These modalities' main limitations
and drawbacks are the presence of artifacts and the superimposition of
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the adjacent structures. On the other hand, CBCT lets precise
measurements of the condyle surface and condylar volume with dose-
and cost-effectiveness. CBCT provides an evaluation of hard tissue
abnormalities of the TMJ with high-quality 3D images.* For accurate
assessment of osseous TMJ structures, CBCT has been advocated due to
its high-diagnostic accuracy.10

Scanning times of CBCT are significantly shorter (10-70 seconds), and
it offers submillimeter spatial resolution images with lower radiation
dosages than CT methods.10

Katakami et al'! reported that CBCT showed high sensitivity in
demonstrating hard tissue changes, which is consistent with our
findings. These authors reported that CBCT images showed an erosive
shift in the cortical bone. On the other hand, other authors2 wrote that
the sensitivity of CBCT depends on the defect’s size, and the sensitivity
is low in small-sized hard tissue defects.

CBCT has a sensitivity between 72.9-87.5% in detecting condylar
bone changes!?, and condylar erosion can be seen more quickly than
other degenerative changes.’? It has been emphasized that defects
smaller than 2 mm may be challenging to detect, and defect size is
essential for CBCT sensitivity. However, some reports revealed that
when using higher scanning resolutions (0.2-mm voxel size), bony
defects can be detected with 80% sensitivity, regardless of the size of
the defects.!3

Tuijt et al® evaluated CBCTs of the patients with TMJ hypermobility.
The authors used the CBCT to provide a patient-specific biomechanical
model. However, hard-tissue changes of the condyle and fossa were
never evaluated in previous studies with large sample-sized populations.

Therefore, this study evaluated radiological changes of the condyle
and articular fossa in CBCT images of patients with TMJ hypermobility.
The present study found that two of three patients showed joint
degeneration. Condylar erosion was the most common finding of TMJ
hypermobility (43 of 68 joints, 63.2%). Other frequent condylar bony
changes were condylar osteophyte (32 joints, 47.1%), sclerosis and
hypoplasia (8 joints, 11.8%), and flattening (6 joints, 8.8%). The
flattening of articular eminence (3 joints, 4.4%) and subchondral cyst (3
joints, 4.4%)), and) were other findings on CBCT images. One joint
showed a bifid condyle and pneumatization (1.5 %) (Table 1).

Lee at al.1* evaluated patients with temporomandibular disorder
(TMD) by means of clinical and MR findings. These authors reported that
condylar degeneration, disc displacement, disc deformity were frequent
among patients with TMD. The authors reported that 37 percent of the
patients showed condylar degeneration.

Comert Kilic et al®> evaluated CBCT of 76 patients with
temporomandibular joint osteoarthritis (TMJ-OA), and they reported 94
percent condylar erosion, 92 percent condylar flattening, approximately
80 percent osteophytes, and 12 percent sclerosis. In addition, five joints
showed pneumatization and flattening of the articular eminence in this
study.

Some experimental studies!®> have shown that alterations of
functional TMJ loading cause a density loss in the subchondral bone of
condyle and condylar cartilage.?>

A CBCT analysis by Talaat et al.1® revealed that joints with TMD
patients had frequent flattening, condylar osteophytes, and
irregularities. Some authors suggested that erosive lesions may indicate
early and acute bony changes in TMJ structures. In contrast, osteophyte
and flattening formation indicates late alterations in the TMJ and may
suggest a bone repair.t?

Ogutcen-Toller!® suggested that temporomandibular joint sounds
may be considered signs of an abnormal joint disorder. On the other
hand, other researchers suggested that pathological bony changes in
TMD patients osteophyte formation, erosion, or deformity) may be
associated with joint sounds.??

CONCLUSION

Findings of the present study showed that two of three patients with
TMJ hypermobility had joint degenerations, and condylar erosion and
osteophyte are the most common degenerations observed in these
patients. Therefore, CBCT is recommended for the diagnosis and
management of TMJ hypermobility.
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Effect of Different Surface Coating
Applications on The Surface Roughness
and Color Stability of Resin-Based
Composites: An SEM Study

Farkli Yiizey Ortiicii Uygulamalarinin Rezin Bazli
Kompozitlerin Ylizey PurlzIGlGgu ve Renk Stabilitesine
Etkisi: SEM Calismasi

ABSTRACT

Objective: To investigate color change and surface roughness of resin-based composites treated with a surface
coating agent.

Methods: Forty specimens were prepared from each resin [G-aenial Posterior (microhybrid composite/GP) and
SDR flow*(bulk-fill composite/SDR)]. Following baseline color and surface roughness (Ra) measurements, the
specimens were randomly divided into 4 groups (n=10) according to surface coating agents [(Permaseal, Biscover
LV, Prebond SE, and control group]. Following the application procedures, color and roughness measurements
were repeated. The specimens were discolored for 144 hours in a coffee solution, renewing daily. Final
measurements were performed. Color change values (AEq) and Ra were calculated. Surface topography was
determined using scanning electron microscopy. Two-way analyses of variance, Tukey’s post-hoc test and
Student t-test were performed, with a p<0.05 regarded as indicative of significance.

Results: SDR showed more color change and surface roughness than GP and both materials presented
unacceptable (AT>1.8) and perceptible (PT>0.8) discoloration. The highest discoloration was observed for
Permaseal and Prebond SE in terms of AE, and AEs. GP-Biscover LV, SDR-Prebond SE combinations showed the
lowest and clinically acceptable (AT<1.8) AE values. There were no significant differences between surface
coating agents in terms of surface roughness (p>0.05). GP-Permaseal and SDR-Prebond SE combinations were
exhibited less surface roughness.

Conclusion: A bulk-fill composite is more prone to discoloration than a microhybrid composite. At each period,
the bulk-fill composite exhibited greater surface roughness than the microhybrid composite. Biscover LV showed
more acceptable results in terms of color stability and roughness than other surface coating agents (Permaseal
and Prebond SE).

Keywords: Sealant, Permaseal, Biscover LV, Prebond, Discoloration, Roughness

oz

Amag : Yiizey Ortlici ajani ile muamele edilmis rezin esasli kompozitlerin renk degisimi ve ylizey
purizlGlagind arastirmak.

Yéntemler: Her rezin materyalinden [G-aenial Posterior (mikrohibrit kompozit/GP) and SDR flow*(bulk-fill
kompozit/SDR)] kirk numune hazirlandi. Baglangi¢ renk ve yiizey purizlaligu (Ra) élgtimlerinin ardindan,
numuneler ylizey rtlicti ajanlarina [(Permaseal, Biscover LV ve Prebond SE] ve kontrol grubu distile su olacak
sekilde rastgele 4 gruba (n=10) ayrildi. Uygulama islemlerinin ardindan renk ve puruzlllik olgtimleri
tekrarlandi. Numuneler, giinlik olarak yenilenen kahve sollisyonunda 144 saat boyunca renklendirildi. Son
Olglimler yapildi. Renk degisim degerleri (AEqo) ve Ra hesaplandi. Yizey topografisi, taramali elektron
mikroskobu kullanilarak belirlendi. iki yonlii varyans analizleri, Tukey post hoc testi ve Student-t testi yapildi
ve P<0,05 anlamlilik gostergesi olarak kabul edildi.

Bulgular : SDR, GP'den daha fazla renk degisimi ve yizey purizIilugi gosterdi ve her iki materyal de kabul
edilemez (AT>1,8) ve algilanabilir (PT>0,8) renk degisikligi gosterdi. AE; ve AEs agisindan en yiksek renk
degisimi Permaseal ve Prebond SE igin gozlendi. GP-Biscover LV ve SDR-Prebond SE kombinasyonlari en
dustk ve klinik olarak kabul edilebilir (AT<1,8) AE degerlerini gosterdi. Yiizey purizluligu agisindan ylzey
ortiict ajanlari arasinda anlamli fark yoktu (p>0,05). GP-Permaseal ve SDR-Prebond SE kombinasyonlari daha
az ylizey purizlulugu sergiledi.

CurrRes Dent Sci 2024 34(2): 1031101 doi 10.5152/CRDS.2022.2276127
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Sonug: Bulk-fil rezin kompoziti, mikro-hibrit kompozite gore renk bozulmasina daha yatkindir. Her periyotta, Bulk-fil kompozit, mikro-hibrit
kompozitten daha fazla ylizey purizIiligi sergiledi. Biscover LV, hem renk stabilitesi hem de piirizlilik agisindan diger yiizey ortlci ajanlarina

(Permaseal ve Prebond SE) gore daha kabul edilebilir sonuglar gosterdi.

Anahtar Kelimeler: Ortiicii, Permaseal, Biscover LV, Prebond, Renk degisikligi, Purtizlliik

INTRODUCTION

Color and surface properties of resin-based composites (RBCs) are
important factors affecting the long-term prognosis of restorations.!
Additionally, resin composites' organic structure and filler particle ratio
directly affect the surface's roughness and propensity for external
discoloration. Rough restoration surfaces can cause plaque
accumulation, gingival irritation, and secondary caries formation. These
surfaces are easily discolored by the absorption and adsorption of oral
fluids.?

Another significant issue with RBCs materials is the formation of
micro-gaps.3 Factors such as polymerization shrinkage, characteristics of
the restorative material, finishing and polishing processes,
morphological and histological structure of enamel and dentin,
application method of composite resin, number of bonded surfaces, the
position of the cavity and occlusion can cause micro-gap formation.*
Contrary to conventional incremental 2mm material thickness, bulk-fill
composites enable insertion in single-layer thicknesses of 4-6mm,
reducing the number of clinical steps and internal/external marginal gap
development.®

Surface coating agents (surface sealants, composite glaze materials,
bonding adhesive agents) have been developed to cover micro-
porosities on the restoration surfaces, increase marginal integrity and
abrasion resistance, and ensure color stability by preventing the
absorption of pigments.t These materials, with their low viscosity and
high wettability, can penetrate through micro-cracks and form a shiny,
slippery surface on the restoration.” Manufacturers aim to eliminate the
oxygen inhibition layer on the composite surface and to reduce plaque
formation and staining with the clinical applications of these agents.”
Although not specified in the manufacturer's recommendations, in
clinical practice, dentists commonly use bonding agents in the finishing
process to provide smoother restoration surfaces.® However, these
materials contain hydrophilic monomers and solvents that can damage
some properties of RBCs (such as discoloration).?

The effects of surface sealant applications on RBCs have been
evaluated in many studies.#1° Nevertheless, there is a lack of
information about the effect of using bonding adhesive and surface
sealant materials on the color stability and surface structure of RBCs
restorations. The aim of the present study is to evaluate the color change
and surface roughness of RBCs surface covered with different surface
coating materials. The definitions of the study's null hypotheses were as
follows: (1) application of surface coating agents does not cause color
change on RBCs, (2) surface sealants or bonding adhesive agents do not
have an effect on the surface roughness of RBCs.

METHODS

A microfilled hybrid (mFR) resin composite [G-anial Posterior (GP)],
and a bulk-fill resin composite [SDR flow* (SDR)] were evaluated in this
study. And the properties of these materials are given in Table 1.

Specimen preparation

Figure 1 is a simplified representation of study design. The sample
size was calculated with the G*Power program (version 3.1.9.4, Heinrich
Heine, University of Dusseldorf, Dusseldorf, Germany). A supposed
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significance level of 0.05 and an effect size of 0.25 was applied and a
total of 80 specimens were prepared to obtain 10 specimens at the final
subgroups of each material.

Teflon molds in size of 6¥2 mm were used to prepare specimens for
each resin composite (GP and SDR). A mylar strip band and a glass plate
were used to obtain smooth surfaces on the specimens. All the
specimens were polymerized using a LED (D-Light Pro, GC, Japan) with
irradiation of 1200 mW/cm? for 20 sec. A polishing system (Super-Snap
Rainbow Technique Kit, Shofu Inc., Kyoto, Japan) was applied to a single
surface of the samples in each group. Then the specimens were post-
polymerized in distilled water at 37°C for 24 hours.

Color measurement

A digital spectrophotometer (Vita Easyshade V, Vita Zahnfabrik, Bad
Sackingen, Germany) was used to measure baseline colors (TO) of the
specimens. The device's probe was positioned in the center of the
specimens, which are on a white surface without reflection. "L, C, and H"
values were averaged after being measured three times for each
specimen. The spectrophotometer was re-calibrated in accordance with
the manufacturer's instructions after every nine measurements.

Surface roughness measurement

Initial surface roughness (Ra0) measurements (TO) were determined
with a mechanical contact profilometer (Mitutoyo, Surftest SJ-410,
Japan) with a measuring distance of 4 mm and a cut-off value of 0.8 mm.
Before each measurement, calibration of the profilometer was
performed using a reference block with a Ra value of 3.05 um. Three
measurements were obtained at the center of each specimen surface
were averaged and Ra0 values were recorded in pm.

Surface coating agents’ applications

Following the baseline color and surface roughness measurements,
the specimens were randomly divided into four groups (n=10):
Permaseal, Biscover LV, Prebond SE, and control group. The three
surface coating agents (Table 1) were applied to the polished surfaces in
accordance with the manufacturer's recommendations.

Following the application of the surface coating materials, color, and
surface roughness (Ral) measurements (T1) were repeated.

Staining procedure

The specimens were immersed in a 20 ml diffuse coffee solution
prepared using 5 g of coffee (Nescafe Gold, Nestle, Istanbul, Turkey) and
300 ml of boiling water for a total of 144 hours. The staining beverage
was re-prepared daily. Following this process, the specimens were
rinsed with water for 10 s and gently dried. Distilled water was preferred
as a control group to appreciate the intrinsic changes.

When the immersion period was completed, the final color and
surface roughness (Ra2) measurements (T2) were performed. To
evaluate the color differences between the baseline and final
measurements after staining, AEqo (T1-To) values were calculated via the
following formulation:

AH

AL |, AC |, AH |, AC 12
8o = [G5)° + G507 + (50" tReG50G 50 ]
In this study, CIEDE2000 (1:1:1) formula was used. The color changes
were analyzed based on an ‘Acceptability Threshold’ (AT) of 50:50%

(AT:AEqo=1.8) and a ‘Perceptibility Threshold’” (PT) of 50:50%
(PT:AEqe=0.8) for all the resin-based materials.1!
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Table 1. Chemical composition of restorative materials and surface coating agents used in the study

Resin-based composites

Product Lot Number Manufacturer Shade Classification Composition
Monomer Composition Filler Type Filler Amount|
(wt%/vol %)
G-anial o Kuraray Noritake A3 Microfilled hybrid (mFR) Bis-GMA, TEGDMA, and hydrophobic aromatic | Glass ceramics, surface-| 92/82
Posterior N Dental Inc.; Okayama, dimethacrylate treated alumina micro filler,|
(GP) R Japan silica, particle size
- 6 um
SDR™ Flow* ~ Dentsply, Konstanz, U Bulk-Fill flowable composite| Modified UDMA, ethoxylated bisphenol-A- | Ba-Al-F-B-Si glass and St-Al-| 70.5/47.4
(SDR) & Germany dimethacrylate (EBPADMA), TEGDMA, F-Si-glass, particle size
§ butylated hydroxytoluene (BHT), UV stabiliser, | 10 um
a titanium dioxide and iron oxides,
3 camphoroquinone.
Surface coating agents
Product Lot Number | Manufacturer Composition Application procedure
Permaseal Ultradent Products, Bis-GMA 60%, TEGDMA 40%, 1- 37% phosphoric acid (Panora 200 Phosphoric Acid, Imicryl, Konya, Turkey) was applied to the
E UT, USA dimethylaminoethyl metacrylate resin composite specimens for 20 seconds. The specimens were washed for 15 seconds and dried
% <3% for 10 seconds. Then, a thin layer of PermaSeal surface sealant was applied to the specimen
surfaces for 5 seconds with the help of the brush included in the package. After 5 seconds of
gentle airflow, polymerization was achieved for 30 seconds.
Biscover LV Bisco, IL, USA Dipentaerythritol penta- 37% phosphoric acid (Panora 200 Phosphoric Acid, Imicryl, Konya, Turkey) was applied on the
a acrylateesters and ethanol resin composite samples for 15 seconds. The specimens were washed for 15 seconds using an
g air-water syringe and dried for 10 seconds. A thin layer of Biscover LV was then applied to the
S specimen surfaces using disposable adhesive application brushes. 15 seconds was waited
Q without applying air to remove the solvents and then polymerization was achieved for 30
~ seconds.
Prebond SE 3 President  Dental, | Funtional MDP monomer, | The bottle was shaken well before use. A thin layer of Prebond SE was then applied to the
8 Minchen, Germany methacrylate, photoinitiators, | specimen surfaces using disposable adhesive application brushes for 20 seconds. The specimens
N ethanol, water were dried with gentle airflow and then polymerized for 20 seconds.

Abbreviations: Bis-GMA = bisphenol-glycidyl methacrylate; TEGDMA = triethyleneglycol dimethacrylate; UDMA = urethane dimethacrylate;
MDP = methacryloyloxydecyl dihydrogen phosphate

Table 2. The mean AEoovalues + standard deviations after treatment with surface coating agents and immersion in coffee

Materials

Surface coating agents

Control (Distilled water) Permaseal Biscover LV Prebond SE Results Total
AE, (T1-TO)
GP 1.00 +0.558+ 1.12 £.57° 0.65£0.128° 1.96 +072A2 p?=0.000 1.18+0.71
SDR 0.51+0.39Ab 1.50 +0.552 1.12 +0.43A2¢ 0.88 £0.578bc p?=0.001 1.0+0.59
p?=0.038 pb=0.152 p?=0.004 p?=0.002 p?=0.230
Total 0.75+0.53% 1.31+0.58%Y 0.88+0.39v2 1.42+0.84% p?=0.001
AE, (T2-T0)
GP 5.14 +1.06”2b 6.12 +1.2282 4.24 +0.97° 5.83 +0.682 p°=0.001 5.33+£1.20
SDR 3.83 +0.868 9.38 £3.38A2 6.46 £3.272P 8.94 £2.25A2 p?=0.000 7.15¢3.39
p?=0.007 p?=0.01 pb=0.055 pP=<0.001 p?=0.000
Total 4.48+1.16Y 7.7542.99% 5.35£2.61Y 7.38+2.26% p?=0.000
AE; (T2-T1)
GP 5.08 £0.9942 5.99 +1.4082 3.69 £0.96° 6.11+0.8482 p?=0.000 5.2241.42
SDR 3.72 +0.74 8P 9.72 +3.39”2 6.82 £3.62/2b 8.49 +2.66M2 p?=0.000 7.19+3.55
p=0.003 pP=0.005 pP=0.016 pP=0.015 pP=0.000
Total 4.40+0.1.107 7.85%3.17% 5.26+3.04v7 7.304£2.27%Y p?=0.000

AE;: Color change between sealant application and baseline; AE,: Color change between discoloration and baseline;
AEs: Color change between discoloration and sealant application. Lower letters indicate the difference between lines, capital letters indicate the differences between rows.

AT:AEp=1.8 and PT:AEx=0.8

GP: G- @nial posterior, SDR: SDR™ Flow*.
p? values are based on One-way ANOVA test, p® values are based on The Student t-test, *p<0,05 is significant.
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Table 3. Comparison of mean surface roughness (Ra) values for material groups and tested surface coating agents

Surface coating agents

Materials Distilled water Permaseal Biscover LV Prebond SE Results Total
G- @nial posterior
Ra0 1.99 +1.21 2.23 £1.09 1.17 +0.60 1.79 0.1 p2=0.120 1.79+1.04
Ral 1.91 +1.22 1.19 +1.03 2.31 £1.55 1.72 +1.10 p2=0.258 1.78+1.26
Ra2 2.51+1.79 1.28 +0.82 1.90 +1.22 1.71 +0.86 p2=0.472 1.85+1.74
pb=0.384 pP=0.097 pP=0.262 pP=0.988 pb=0.996
Total 2.14+1.41 1.57 +1.07 1.79+1.62 1.74+1.33 p=0.436 1.81+1.37
SDR
Ra0 3.09 $2.5 2.27 $1.28 2.76 £2.23 1.53 +1.27 p2=0.296 2.42+1.92
Ral 2.54 £1.59 2.85 +2.0 1.79 +0.81 2.69 £1.81 p°=0.684 2.47+2.04
Ra2 1.87 +1.16 2.30 £1.53 2.51+1.71 2.80 £1.41 p?=0.556 2.37+1.45
pb=0.407 pP=0.584 pP=0.179 p°=0.06 pb=0.926
Total 2.50+2.17 2.47 +1.60 2.35+191 2.34+£1.57 p?=0.979 2.42+1.81
Lower letters indicate the difference between lines and capital letters indicate the difference between columns.
Ra0: Baseline surface roughness, Ral: Surface roughness after surface coating agent application, Ra2: Surface roughness after staining procedure.
p® values are based on One-way ANOVA test, p° values are based on Repeated Measures for One Way ANOVA, *p<0,05 is significant. The acceptability
threshold of surface roughness was considered as 0.2 um.
Table 4. Factors affecting color change (AEoo) and surface roughness at different times
Source Type lll sum of squares df Mean square F Sig.
AE, Material 0.632 1 0.632 2.373 0.128
Surface coating agent 6,327 3 2.109 7.919 0,000
Material*Surface coating 8.097 3 2.699 10.134 0.000
R Squared =,440 (Adjusted R Squared = ,385)
AE, Material 66.394 1 66.394 16.689 0.000
Surface coating agent 149.171 3 49.724 12.499 0.000
Material*Surface coating 68.416 3 22.805 5.732 0.001
R Squared =,498 (Adjusted R Squared = ,449)
AE; Material 77.598 77.598 16.877 0.000
Surface coating agent 161.618 3 53.873 11.717 0.000
Material*Surface coating 78.488 3 26.163 5.690 0.001
R Squared =,490 (Adjusted R Squared = ,440)
Ra Material 0.288 2 0.144 0.072 0.930
Surface coating agent 0.288 2 0.144 0.073 0.930
Material*Surface coating material 8.498 6 1.416 0.713 0.640

AE values are based on the One-way ANOVA test, and Ra values are based on Repeated Measures for One-way ANOVA.

d=6 mm

‘““\ = \‘-“. _ar
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Figure 1. Schematic illustration of study design.

Surface topography evaluation by Scanning Electron Microscope

(SEM)

Scanning electron microscope images were taken from randomly
chosen specimens from all experimental groups following the staining
procedure. Specimens were sputter-coated with palladium in the ion
plating unit (Polaron SC500 sputter coater, FISONS Instrument, UK) and
were observed by SEM device (Zeiss GEMINI 500, Zeiss, Oberkochen,
Germany) at the Erciyes University Technology Research and Application
Center. The entire surface of the specimen was scanned, and the most
representative areas were photographed at a magnification of 1,500x.

CurrRes Dent Sci 2024 34(2): 103110/ |doi 10.5152/CRDS.2022.2276127

Statistical analyses

Statistical analyses were performed using the Statistical Package for
the Social Sciences (version 25.0, IBM SPSS Corp., Armonk, NY, USA). The
normality of the AEOO and Ra (um) data was determined using the
Shapiro-Wilk test. Two-way analysis of variance (ANOVA) was used to
determine the significance of color change caused by surface coating
materials in restorative materials. Intra-group color change differences
of materials were performed by Student t-test. Two-way analysis of
variance (ANOVA) and repeated measures for the two-way ANOVA test
were employed to indicate the evaluation of surface roughness due to
the parametric test assumptions being fulfilled. Student t-test was used
to determine the surface roughness differences of the materials in the
same time period. P=0.05 was set the level of statistical significance.

RESULTS

Assessments of resin-based materials' color changes

The mean AEgo values and standard deviations of the restorative
materials after treatment with surface coating agents (T1- TO) and
immersion in coffee (T2- TO) are shown in Table 2. Regarding AE; values,
no significant difference was detected between resin composite
materials used in the present study (p?>0.05). The discoloration of the
GP and SDR specimens were below AT threshold (<1.8), while the values
were above the PT threshold (>0.8). Regarding the AE; and AE3 values,
there were significant differences between restorative materials
(pP=0.000) due to more color change observed in SDR than in GP. Also,
both materials presented unacceptable and perceptible discoloration.
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Assessments of surface coating agents' color changes

There were significant differences among surface coating agents,
regarding AE; values (p2=0.001). All values were below AT threshold
(<1.8). Only distilled water showed imperceptible color change. Also,
there were significant differences among the surface coating agents,
regarding the AE, and AE3 values (p2=0.000). All values were above AT
(>1.8) and PT (>0.8) thresholds. The highest discoloration was observed
for Permaseal and Prebond SE in terms of AE; and AEs (Table 2).

Assessments of resin-based materials' surface roughness

The difference in surface roughness between restorative materials
in the same period is schematized in Figure 2. Regarding Ra0 and Ral,
there were significant differences between resin composites due to the
SDR exhibiting more surface roughness in Biscover LV and Permaseal
groups (p=0.001 and p=0.002, respectively). In addition, the Ra values of
both resin composites were above the threshold value (Ra=0.2 um).
Regarding Ra2 values of materials, no significant difference was found.

Assessments of surface coating agents' surface roughness

The mean surface roughness (Ra) values and standard deviations of
the restorative materials after treatment with surface coating agents
and immersion in coffee are summarized in Table 3. No significant
differences were detected between surface coating agents for both GP
and SDR. Permaseal showed the lowest roughness in GP specimens,
whereas Prebond SE was in SDR specimens. However, all Ra values of
surface coating agents were above the threshold value (Ra=0.2 um).

Ra0

Ral
A
2,00 300
A 250
3,00 200
8

200 . 150
1,00
1,00 0,50
0,00

Distiled ~ Permaseal Bscover LV Prebond SE

Distiled waer  Permasssl  Bscover LV Prebond SE
waer

mGP = SDR P

Ra2

3,00

2,50
200
1,50
1,00
050

Distiled water  Permaseal Bscover LV Prebond SE
mGP mSDR
Figure 2. Avarage Ra values of resin composite materials after surface coating
agent aplications and staining procedure. GP: G-aenial Posterior, SDR: SDR™ Flow*
Ra0: Baseline surface roughness, Ral: Surface roughness after surface coating agent
application, Ra2: Surface roughness after staining procedure.

Assessment of resin-based materials/ surface coating agents’
interactions

The factors affecting color change (AEqo) and surface roughness (Ra)
at different times were summarized in Table 4. Regarding the
interactions of composite resin materials/surface coating agents, there
were significant differences in all evolution periods of AE values
(p=0.000, p=0.001, and p=0.001; respectively). When the origin of the
differences was evaluated (Table 2), it was seen that GP- Biscover LV and
SDR-Prebond SE combinations showed the lowest and clinically
acceptable AE values. Also, the combinations with the control group
exhibited the lowest color change values.

Considering the interaction between surface coating agents and
restorative material, there was no significant difference regarding the
surface roughness at each time (Table 4). Although no significancy, GP-
Permaseal and SDR-Prebond SE combinations were exhibited less
surface roughness (Table 3).

Assessment of SEM images

Scanning electron microscope images of a specimen from each
group of the GP and SDR are shown in Figure 3 and Figure 4, respectively.

SEM micrographs of the SDR specimens treated with surface coating
agents revealed a more surface porosity compared to specimens
immersed in distilled water. However, this condition was the opposite
for GP resin composite. The SDR resin composite specimen displayed
slight alterations compared to the GP resin composite specimen. The GP
resin composite treated with Permaseal specimen showed fewer surface
alterations compared to other surface coating agents and distilled water
(Figure 3). Among the surface coating agents, similar surface alterations
were observed for the SDR resin composite specimen (Figure 4).

Figure 3 SEM images of a G-anial Posterior specimen. (a) control group, (b)
Permaseal group, (c) Biscover LV group, (d) Prebond SE group.

Figure 4 SEM images of a SDR™ Flow* specimen. (a) control group, (b) Permaseal
group, (c) Biscover LV group, (d) Prebond SE group.

DISCUSSION

Surface topography and color stability are the major factors
determining the clinical performance of resin-based materials. The
surface of dental restoration should have as smooth as possible to
reduce plaque accumulation and discoloration.12 In this context, this
study sought to answer the effects of surface sealant applications on the
color stability and surface roughness of different resin-based
composites.

CurrRes Dent Sci 2024 34(2): 1031101 doi 10.5152/CRDS.2022.2276127
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Visual and instrumental methods are available to investigate the
color differences of dental materials, however instrumental techniques
have been widely recommended due to visual color assessment can
create inconsistencies inter-observers in color perception.’3 The clinical
spectrophotometer including the CIEDE2000 system was performed to
measure the color changes of specimens in this study.* The CIEDE2000
formula is more preferred in recent studies evaluating color stability
than the CIE L*a*b* formula, as it offers a better fit and provides a
comprehensible indication of perceptibility and acceptability.13 14

The acceptability and visual perceptibility threshold values are
significant in detecting color differences of dental tissues and materials
in clinical dentistry.’> In the current study, the PT and AT in analyzing
color changes were specified as AEx=0.8 and AEg=1.8 respectively, as
reported by Paravina et al.2® No color change should be determined after
being subject to the test environment for the material to achieve
complete color stability (AE=0).17 Additionally, in the current study, the
CIEDE2000 (1:1:1) formula was used instead of the CIEDE2000 (2:1:1)
formula because of insufficient data on acceptability and perceptibility
threshold values for the CIEDE2000 (2:1:1).18

In most studies evaluating the color stability of resin composites
exposure to staining solutions, samples were immersed in tea, red wine,
coffee, and other beverages for extended periods (hours or days)
without interruption.’® Among these staining solutions, coffee is
reported to be one of the most effective agents that can mimic the daily
routine in-vitro.?° The mechanism of coffee-induced color change in
resin-based materials is the adsorption and absorption of yellow
pigments through the organic phase of the materials.2! It has been
reported in the literature that 72 hours of simulated coffee consumption
corresponds to 3 months of daily consumption 29, while immersion for
15 days simulates one-year daily coffee consumption 22. The immersion
time acknowledged in the current study was 144 hours uninterruptedly,
which is corresponding to approximately 6 months of clinical aging, in
accordance with Korkut et al.2? It has been also reported that hot coffee
solution is a more active agent for discoloration.2 Therefore, in the
present study, to stimulate oral conditions, the specimens were
continuously exposed to the staining solution at 37°C and the solution
was refreshed daily.

In the present study, a micro-filled hybrid (mFR) resin composite (G-
@nial Posterior) was chosen as the control material to compare with the
bulk-fill resin composite (SDR). The findings of the current study revealed
that the color stability of RBCs was affected following the application of
surface coating agents. Therefore, the first null hypothesis of this study
is rejected. G- nial Posterior resin composite, presented a significantly
low amount of color change than SDR (Table 2). However, the
discoloration was at a clinically unacceptable level in both materials
(AT>1.8). Some researchers have stated that increased composite
thickness is responsible for the higher color change observed in bulk-fill
resin composites compared to conventional resin composites.1’-23 Based
on this information, flowable bulk-fill specimens were prepared with a
thickness of 2 mm instead of a 4 mm single layer. Packable composites
are generally reported to have less color change than the flowable
composite used in thinner layers. 17 Not in consistent with the present
study, Bilgili Can D. & Ozarslan M. 24 stated that the most color change
was observed in G-anial Posterior specimens. Staining of resin
composites has been stated to be closely related to the resin phase.
Bisphenol-glycidyl methacrylate (Bis-GMA) is less stain-resistant than
Urethane dimethacrylate (UDMA) due to its high water absorption
characteristics. 2> Bis-GMA monomer has a viscous and bulky
bifunctional matrix.26 Therefore, it is diluted by the addition of a more
reactive monomer, triethylene glycol dimethacrylate (TEGDMA). The
dilution process allows a higher amount of nanofillers to be added to the

CurrRes Dent Sci 2024 34(2): 103110/ |doi 10.5152/CRDS.2022.2276127

resin matrix. 27 The increased filler and monomer (hydrophobic aromatic
dimethacrylate) content is thought to be the reason for less
discoloration in GP specimens due to reduced water absorption rates in
the material.

The surface structure of restorative materials affects plaque
accumulations, wear resistance and physical properties.l2 Surface
roughness depends on the type of resin matrix, amount, type, shape,
size and distribution of inorganic filler particles, filler and resin matrix
combination, finishing and polishing procedure, abrasive hardness and
application methods.2® Surface roughness measurements can be
performed qualitatively (qualitative) such as scanning electron
microscopy (SEM), surface profile analysis (Profilometer), and
quantitatively (quantitative) methods.?° However, it has been reported
that supporting profilometry findings with qualitative methods increases
the reliability of the findings due to these methods provide more
detailed surface information than profilometry.3® Considering these
findings, SEM imaging was performed to support and detail the
profilometer findings in the current study (Figure 3 and 4). According to
the profilometer findings, there was no significant difference regarding
the surface roughness between the restorative materials at each
treatment stage (Table 3). However, surface roughness values of the
materials were above the cut in each period (TO, T1, and T2) (Ra>0.2 um).
According to these findings, the second hypothesis is also rejected. The
highest mean Ra values in all periods of the current study were seen in
SDR (Ra=2.47 um). Previous studies stated that a perfectly smooth
surface cannot be obtained after finishing-polishing methods in tooth-
colored restorative materials.!2 Although the threshold surface
roughness was mentioned for bacterial plaque retention as 0.2 um, no
significant difference was found in plaque on surfaces with Ra values
between 0.7 and 1.4 um.?° Due to the presence of specimens showing
roughness above these values in the current study, surface smoothness
could be checked with a method such as light microscopy after finishing-
polishing methods, and if the polishing was found to be insufficient, this
process could be repeated with different finishing-polishing kits. This
condition is the first limitation of the present study.

All treatment groups presented discoloration above AT including the
control group. The degree of water absorption and the
hydrophilic/hydrophobic structure of the resin matrix may contribute to
the specimens' staining sensitivity following immersion in distilled
water.23 There are studies in the literature using distilled water and/or
artificial saliva as a control group3?, and in both, it was observed that the
specimen's color change was within clinically acceptable limits due to
material aging. Artificial saliva does not contain any chemical enzymes
that will affect the resin matrix and cause the softening of the
dimethacrylate polymers in its structure and the hydrolysis of
methacrylate ester linkages.32 For this reason, distilled water was used
as a control group to compare the effect of surface sealants on color and
roughness changes in restorative materials in the current study, as in
most studies investigating color change.

The level of color changes in the surface coating agent groups was
higher than the control group. In contrast to this finding, Korkut et al.*®
and Pedroso et al.* observed that the discoloration of surface sealant
applied to resin composite specimens was lower. However, this finding
was variable according to the resin composite type and the surface
coating agent type in the current study. The highest color change was
observed in Permaseal and Prebond SE, and the lowest in Biscover LV
(Table 2). According to the baseline color measurements, the color
change observed after the Biscover LV application was below the clinical
AT (1.8) and very close to the PT (0.8). This supports the argument stated
in previous studies!® 12 that the reason for the less color change of
Biscover is that it has a shorter polymerization time and contains
dipentaerythritolpentaacrylate. On the other hand, the adhesive system
(Prebond SE) presented worse color stability than the surface sealants



109

(Permaseal and Biscover LV) in the current study. Self-etching adhesives
present a high content of hydrophilic monomers.?8 This may lead to
higher water and coffee pigment absorption. In addition, solvents
present in the structure of adhesive systems, which can lead to
insufficient polymerization if not evaporated well, may cause worse
performance.®

Surface coating agents have been recommended for composite
resins to obtain smoother surfaces. However, it is difficult to obtain a
smooth surface on restorations with the application of liquid agents.? In
the present study, it was observed that the surface coating agents
showed better results in terms of roughness than the control group. The
main reason for this finding may be that surface coating agents reduce
surface irregularities and defects and increase smoothness. The lowest
roughness was observed in Permaseal, but the difference between
groups was not significant and similar results were obtained when
compared with other coating agents. Opposing to our results, Ruschel et
al.33 reported that Permaseal had significantly higher roughness than
other surface coating agents (Fortify and Biscover). Also, Rizzante et al.10
stated that Biscover showed lower roughness than the other groups
(Fortify, Lasting touch, Fill glaze). On the other hand, the performances
of the self-etching adhesive system and surface sealants were similar in
terms of roughness in the current study. In accordance with the results
of this study, Cortopassi et al.8 reported that the surface roughness
decreased in adhesive systems.

Considering the interaction between the type of surface coating
agents and the type of restorative material, the findings of the present
study revealed that there was a significant difference at each stage of
the color measurements. The combinations of GP (microhybrid)-
Biscover LV, SDR (bulk-fill)-Biscover LV, and SDR (bulk-fill)-Biscover LV
were successful in terms of color stability in the present study. Miotti et
al.3* reported similar results of Biscover LV and microhybrid resin
combination. Another study contrastly reported that the surface sealant
application negatively affected the color stability of microhybrid
composite resins.! On the other hand, SDR-Permaseal combination
showed most discoloration in our study. Variations in the formulation
and roughness of the resin composites tested in the studies may have
caused these contradictory results. In addition, material combinations
with distilled water exhibited less color change generally. In light of
these results, it can be said that applying surface sealants may not
always provide favorable outcomes.

Considering the interaction between the type of surface coating
agents and the type of restorative material, the present study revealed
no significant difference regarding the surface roughness at each period.
GP-Permaseal and SDR-Biscover LV/Prebond combinations were
effective regarding roughness. A previous study reported that surface
sealant application reduced roughness in all tested composites.3> These
results may depend on the type of composite resin and surface coating
agent used, or differences in finishing and polishing processes.

This in vitro study also has other limitations: Use of a single staining
solution to simulate intraoral conditions, only 144 hours of storage time
and no thermocycle application for aging. In addition, it should be
considered that different finishing-polishing systems, prolonged
exposure time of the specimens in the staining beverages, and many
other factors (such as dietary and oral hygiene habits, the effect of saliva,
toothbrushing, or occlusion) might influence the surface alterations of
restorative materials. Therefore, further clinical studies should be
designed to verify the discoloration degree and surface roughness of
resin composites in the oral environment.

Within the limitations of the present study, the findings can be
summarized as follows: In this in vitro experimental model designed to
determine the effect of daily coffee consumption on the surface and
color change of resin composites treated with surface coating agents,
the time simulating a period of 6 months was deemed sufficient. A bulk-
fill resin composite is more prone to discoloration than micro-filled

hybrid (mFR) resin composite. At each period, the bulk-fill composite
exhibited greater surface roughness than the microhybrid composite.
Biscover LV showed more acceptable results in terms of both color
stability and roughness than other surface coating agents (Permaseal
and Prebond SE). The combination of resin composites used in the
current study with Biscover LV might be considered the most effective
combination for inhibiting discoloration. However, the microhybrid
composite-Permaseal combination was found to be successful in
reducing the surface roughness. Clinicians should be aware that the
consumption of coffee for long periods may lead to more discoloration
in resin composites and surface coating agents can be applied over the
surface of resin composites to decrease the color stability and surface
roughness.
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How Do Endodontic Irrigation Solutions
Affect the Surface Roughness of Bulk Fill
Resin Composite?

Endodontik irrigasyon Soliisyonlari Bulk Fill Recine
Kompozitin Yizey PlrGzlGlGgini Nasil Etkiler?

ABSTRACT

Objective: The goal is to find out how irrigation and chelating solutions change the average surface roughness
(Ra) of resin composites when root canal treatment is done on teeth with composite restorations.

Methods: A total of 40 disc-shaped composite specimens (Tetric®-N-Ceram-Bulk-Fill-IVA) were used in the study.
The specimens were randomly divided into 4 groups (n=10) and Ra values were measured before treatment.
Groupl (Grl) was then immersed in 5% sodium hypochlorite (NaOCl), group2 (Gr2) in 17%
ethylenediaminetetraacetic acid (EDTA), group3 (Gr3): 10% citric acid (CA), group4 (Gr4): 0.9% saline (SS) for 15
minutes. After treatment, the Ra values of the samples were measured again. Comparison of Ra values before
and after treatment was performed by paired samples t-test, and one-way ANOVA analysis was used for
comparison between groups.

Results: There was a statistically-significant difference between the 4 groups in terms of post-treatment Ra
measurements (p<0.05). While there was no statistically-significant difference between the pre-treatment and
post-treatment Ra values in NaOCl and SS (p>0.05). There is a statistically-significant difference between the pre-
treatment and post-treatment Ra values in EDTA and CA (p<0.05). There is also a statistically-significant
difference between NaOCI and SS and EDTA and CA in terms of post-treatment Ra values (p<0.05).

Conclusion: Among the solutions used in our study, EDTA and CA increased the Ra values on resin composites. It
is recommended to polish the surface of composite restorations after the treatment to avoid problems related
to the increase in roughness after the irrigation procedure.

Endodontic irrigation, composite resin, bulk fill, surface roughness
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Amag: Kompozit restorasyonlu dislere kdk kanal tedavisi yapildiginda irrigasyon ve selasyon soliisyonlarinin
rezin kompozitlerin ortalama ylzey purizliligina (Ra) nasil degistirdigini bulmaktir.

Yontemler: Calismada toplam 40 adet disk seklinde kompozit numune (Tetric®-N-Ceram-Bulk-Fill-IVA)
kullanildi. Ornekler rastgele 4 gruba (n=10) ayrildi ve tedavi 6ncesinde Ra degerleri 6l¢iildii. Daha sonra; grup
1 (Grl): %5 sodyum hipoklorit (NaOCl), grup 2 (Gr2): %17 etilendiamintetraasetik asit (EDTA), grup 3 (Gr3):
%10 sitrik asit (SA) ve grup 4 (Grd): %0,9 salin soliisyonu (SS) i¢ine 15 dakika boyunca daldirildi. Tedavi
sonrasinda orneklerin Ra degerleri tekrar 6lglldi. Tedavi 6ncesi ve sonrasi Ra degerlerinin karsilastiriimasi
icin bagimli 6rneklem t-testi kullanilirken, gruplar arasi karsilastirma igin tek yonli ANOVA analizi kullanild.
Bulgular: Tedavi sonrasi Ra 6lglimleri agisindan 4 grup arasinda istatistiksel olarak anlamli fark vardi (p<0,05).
NaOCl ve SS'de tedavi 6ncesi ve tedavi sonrasi Ra degerleri arasinda istatistiksel olarak anlaml bir fark
bulunmazken (p>0,05). EDTA ve SA'da tedavi dncesi ve tedavi sonrasi Ra degerleri arasinda istatistiksel
olarak anlaml fark vardir (p<0,05). Ayrica NaOCl ve SS ile EDTA ve SA arasinda tedavi sonrasi Ra degerleri
acisindan da istatistiksel olarak anlamli farklilik bulunmustur (p<0,05).

Sonug: Calismamizda kullanilan soliisyonlardan EDTA ve SA, rezin kompozitlerde Ra degerlerini arttirmistir.
irrigasyon islemi sonrasinda pirizlilik artisina bagh problemlerin yasanmamasi icin kompozit
restorasyonlarin ylizeyinin tedavi sonrasinda cilalanmasi tavsiye edilir.

Anahtar Kelimeler :  Endodontik irrigasyon, kompozit rezin, bulk fill, ylzey purtzlGlagu
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INTRODUCTION

Composite resins are being increasingly used throughout the world
due to their ever-improving mechanical and physical properties, the
availability of effective adhesive systems, improved clinical properties,
acceptable esthetic properties with tooth-like color and translucency,
and increasing public concern about the use of amalgam. The increasing
demand for these restorative materials has led to the emergence of a
wide range of products over time.12 Bulk fill composites, which have
recently become more widely used, are available in the dental markets
in two main forms: flowable and higher viscosity, with various variations.
The advantages of bulk fillings include reduced polymerization
shrinkage, increased polymerization depth and reduced chair time,
which are of great importance to both clinicians and patients.34

One of the most important features to be considered in composite
resin restorations is the roughness left on the surface of the restoration
after various finishing polishing procedures. There are various composite
resins available on the dental market from different companies. These
different materials contain different proportions of filler and matrix.
These differences also affect the roughness on the surface of the
restoration after final polishing. The ratio of roughness to lustre in the
restorative material is directly related to the aesthetic expectations of
the patient and the biological success of the restoration.> Finishing is the
grinding and shaping of restoration surfaces to mimic the lost tooth
tissue anatomy. Polishing, on the other hand, is the removal of scratches
and roughness created on the restoration surface during the finishing
process and the attempt to achieve an enamel-like lustrous surface.68
This is very important because, in addition to meeting aesthetic
expectations, a shiny restoration surface prevents staining of the
restoration, plaque and biofilm accumulation on the tooth surface,
recurrent caries, secondary infection in root canal-treated teeth, gingival
irritation, increased abrasion of the filling surface and the patient's
sensation of constantly touching the rough surface with the tongue.”8

A change of 0.25-0.5 um on the surface of the restoration is
perceived by the patient's tongue and negatively affects patient
comfort.? Wear resistance depends on the polymerization quality of the
resin composite used, the filler to matrix ratio, the shape and size of the
filler and the polymerization thickness of the material. The gloss and
wear resistance of properly finished and polished restoration surfaces
can deteriorate over time due to factors such as pH, temperature,
dietary and brushing habits, and poor oral hygiene.’%1When root canal
treatment is performed on teeth with composite restorations, the tooth
and restoration surfaces remain in contact with various endodontic
solutions for a period of time. Due to the different pH values and
chemical properties of these solutions, abrasions may occur on the
restoration surface, microhardness may decrease, gloss may
deteriorate, and Ra values may increase.1213

Although the importance of composite resin restorations in
endodontics is well known in many aspects such as coronal sealing and
prevention of secondary caries, there are not many studies in the
literature on the roughening effects of these solutions on composite
resin restorations. In our study, different solutions are used in routine
endodontic practice and their roughening effects on resin materials are
investigated. Our null hypothesis is that there is no difference between
the endodontic solutions in terms of their roughening effect on
composite restorative resins.

METHODS
Sample size determination
According to the results of the power analysis performed with the G-

Power program (G*Power 3.1 Software; Heinrich-Heine-University,
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Dusseldorf, Germany) as part of the study; for the F-test, Anova: Fixed
Effect Omnibus, one-way analysis, it was determined that 10 samples
were required in each subgroup, with a minimum of 40 in total, at the
level of 0.55 effect (f) and 0.80 power (1-B) when a (margin of error) of
the study was 0.05.

Informed Consent and Ethics Committee Approval

Our study investigated the roughening effect of solutions on
composite resins. Since the study did not involve any medical materials,
images, or questionnaires containing patient information from humans
or animals, no informed consent or ethics committee approval is
required.

Sample preparation

The composite resin used in our study was Tetric® N-Ceram Bulk Fill
IVA (TCNB) (Ivoclar, Vivadent AG, Schaan, Liechtenstein) (Table 1). A
total of 40 disc-shaped composite resin specimens were prepared using
a round silicone mould with a diameter of 7 mm and a height of 3 mm.
The silicone mould was placed on a strip of clear Mylar matrix (Palmero
Healthcare, 120 Goodwin Place, CT, 06615, USA) supported by a 2 mm
thick glass plate. After composite loading of the mould, a second
transparent Mylar strip was placed on top. A second 2mm glass sheet
was placed on top of this strip. In order to remove the overflowing
material from the silicone mould and to obtain a more homogeneous,
non-porous and smooth surface, the glass sheet was pressed with a
force of 500 g for 30 s. The glass sheet was then removed, and the
composite resin samples were light polymerized over the Mylar matrix
strip to avoid the formation of an oxygen inhibited layer.

Table 1. Properties of Bulk-fill resin composite material used in the study.

Resin Type Composition Filler Manufacturer Lot
Composite Wt/Vol Number
Tetric® N- Matrix: Bis-GMA, Bis-EMA, 75-77 % by . c W42311

Ceram UDMA, Polymer filler (%17) weight 2 %
Bulk Fill el (Ba-Al-Si glass filler, 53-55%by € §
T — T

IVB S & VYtterbium trifluoride), mixed | volume o 5

£ x R L. . . S o
S35 oxides, additives, catalyst, Filler size: £ 35
= @ stabilizers, and pigments 0,04-3 um 5 g‘
g2
> O
- un

Bis-GMA: Bisphenol A glycidyl methacrylate
Bis-EMA: Ethoxylated bisphenol A glycol dimethacrylate
UDMA: Urethane dimethacrylate

Each composite resin specimen was polymerized using an LED light
polymerization device (X-Cure, Woodpecker, Medical Instrument,
Guangxi, China) with active light calibrated at 1200 mw/cm2 for 20 s
(separately on the upper and lower surfaces of the specimen) according
to the manufacturer's instructions. The probe tip of the LED light device
was placed on the specimen at a distance of approximately 1 mm and at
right angles to the specimen. The underside of each specimen was
marked with an indelible pencil to prevent interference between the top
and bottom surfaces. The demoulded samples were stored in a
container in an incubator at 37°C and distilled water for 24 hours. The
specimens were then ground with water-cooled #500, #600, #800,
#1000 and #1200 grit sandpaper and polished with DirectDia diamond
polishing paste (Shofu Dental Corp., PN 0558, DirectDia, Shofu Inc.,
Kyoto, Japan). The samples were then randomly divided into 4 groups
(n=10).

Quantitative evaluation of Ra was performed using a digital surface
profilometer (Surftest sj-410, Mitutoyo Corp., Kanagawa, Japan) at a tip
feed rate of 0.5 mm/s, a cut point of 0.8 mm and a trace length of 5 mm.
Three measurements were taken from the top surface of each sample
and from different parts of the surface, and the average Ra values of the
sample before processing were calculated by taking the arithmetic
averages. The averages were tabulated and recorded as "pre-treatment
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average Ra values" in um. The samples were then immersed in different
endodontic solutions Grl: 5% NaOCl, Gr2: 17% EDTA, Gr3: 10% CA,
Group 4 (Gr4): 0.9% SS for 15 minutes.

The samples were then rinsed with an air-water spray for 10
seconds. Quantitative Ra measurements were performed using a
profilometer device to measure Ra values after treatment. For all
samples, 3 measurements were taken from the top surface and different
parts of the surface, the arithmetic mean was taken, tabulated, and
recorded as 'average Ra values after treatment' in um. The pre- and
post-treatment Ra values were then statistically analyzed.

Statistical analysis

As part of the study, statistical analyses were performed using the
SPSS 26.0 software package. Firstly, the normality of the distribution was
checked using the Kolmogorov-Smirnov and Shapiro-Wilk tests.
According to the results obtained, it was concluded that the data had a
normal distribution and parametric tests were considered appropriate.
The paired samples t-test was used to compare the pre-treatment and
post-treatment measurements of Ra values, while one-way ANOVA
analysis was used to compare the groups. The Bonferroni test was used
as a post hoc test for significant results. Statistical significance was
accepted as p<0.05 throughout the study.

Table 2. Normality Test (df: degree of freedom, p: p-value=probability)

Kolmogorov-Smirnov Shapiro-Wilk
Statistic df p Statistic df p
Pre-treatment 0,098 40 ,200" 0,949 40 0,069
Post-treatment 0,108 40 ,200" 0,946 40 0,056

RESULTS

The study included 10 samples in each solution group. According to
the results obtained, there was no statistically significant difference
between the 4 groups in terms of pre-treatment Ra measurements
(p>0.05). The pre-treatment Ra values of the groups were found to be
close to each other (Table 3).

Table 3. Pre-Treatment Ra Measurements (Gr: Group, NaOCI: Sodium
hypochlorite, EDTA: Ethylenediaminetetraacetic acid, N: number, S.D.: Standard
Deviation, p: p-value=probability)

N Minimum Maximum Average +S.D. ]
Gr1(NaOcCl) 10 0,144 0,292 0,198+0,048
Gr2(EDTA) 10 0,141 0,264 0,196+0,037 0,933
Gr3(Citric Acid) 10 0,151 0,262 0,200+0,037
Gr4(Saline) 10 0,140 0,260 0,189+0,043

There is a statistically significant difference between the 4 groups in
terms of post-treatment Ra measurements (p<0.05). When the
comparisons between the groups were analyzed in detail using the post-
hoc test, the lowest post-treatment Ra value was found in the SS group
and the highest Ra value was found in the CA group. While the post-
treatment Ra values of the NaOCl and SS groups were close to each other
and there was no significant difference between them, there was a
significant difference between these two groups and the EDTA and CA
groups. Similarly, there was no significant difference between the EDTA
and CA groups (Table 4).

Table 4. Post-Treatment Ra Measurements (Gr: Group, NaOCl: Sodium
hypochlorite, EDTA: Ethylenediaminetetraacetic acid, N: number, S.D.: Standard
Deviation, p: p-value=probability *Exponential letters are used to indicate the
difference between groups. There was no significant difference between groups
receiving the same letter.)

N Minimum Maximum Average * S.D. p
Gr1(NaOCl) 10 0,141 0,297 0,205+0,053 @
Gr2(EDTA) 10 0,244 0,381 0,298+0,044" 0.001
Gr3(Citric Acid) 10 0,258 0,371 0,314+0,034° !
Gr4(Saline) 10 0,148 0,281 0,190+0,0442

There is no statistically significant difference between the pre-
treatment and post-treatment Ra values of the NaOCI solution samples
(p>0.05). There was no significant change in Ra values after treatment.
There is a statistically significant difference between the pre-treatment
and post-treatment Ra values of EDTA solution samples (p<0.05). After
treatment, the average Ra value increased and showed a significant
difference. There is a statistically significant difference between the pre-
treatment and post-treatment Ra values of CA solution samples
(p<0.05). After treatment, the average Ra value increased and showed a
significant difference. There is no statistically significant difference
between the pre-treatment and post-treatment Ra values of SS samples
(p>0.05). There was no significant change in Ra values after treatment.

When analyzing the difference values between pre-treatment and
post-treatment, the highest value was observed in CA with 0.114 and the
lowest value was observed in SS with 0.001. There was no statistically
significant difference between NaOCl and SS and no statistically
significant difference between EDTA and CA. EDTA and CA have a
statistically significant difference with NaOCl and SS (Table 5). According
to the difference values, which can also be expressed as roughening
power, the strongest roughening effect was observed with CA, while the
least roughening effect was observed with SS).

Table 5. Comparison of the Difference Measurements of the Pre- and Post-
treatment values (Gr: Group, NaOCl: Sodium hypochlorite, EDTA:
Ethylenediaminetetraacetic acid, N: number, Dif: Difference, p: p-value=
probability)

N Minimum Maximum Average +S.D. p
Gr1(NaOcCl) 10 0,198+0,048 0,205+0,053 0,007+0,0642 0,747
Gr2(EDTA) 10 0,196+0,037 0,298+0,044 0,102+0,060° 0,001
Gr3(Citric Acid) 10 0,200+0,037 0,314+0,034 0,114+0,058° 0,001
Gr4(Saline) 10 0,189+0,043 0,190+0,044 0,001+0,0772 0,958
DISCUSSION

Composite resin materials can change over time due to dietary
habits, oral hygiene habits (brushing, flossing or use of mouthwash
solutions, etc.) and various mechanical and chemical mechanisms. The
composition and physical and chemical properties of the material are
important in these changes.#1¢ In general, the physicochemical proper-
ties of the filler particles, including their size, concentration, shape, and
the structure of the filler matrix, are among the most important factors
that play a role in the wear resistance of the material.1” The increasing
aesthetic expectations and demands of patients have further encou-
raged dentists and dental material manufacturers to develop composite
resin materials and new application methods. In aesthetic restorative
dentistry, the aim is to achieve a lustrous and smooth restoration surface
that mimics the enamel surface of the natural tooth, which is invisible to
the eye and not felt by the patient's tongue.18 Various finishing polishing
systems have been proposed in the literature to increase the abrasion
resistance of the restoration, ensure color stability, and achieve the
desired smoothness.®20 In our study, bulk-fill composites, whose use
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and popularity among dentists is increasing day by day due to their
advantages that we can put a larger amount of resin at once and provide
faster processing ease, were preferred instead of the incremental
method, which is small and time-consuming. In the study, sandpaper
(500, 600, 800, 1000, 1200 grit) was used to finish the composite
specimens and DirectDia diamond-impregnated polishing paste
containing 20% diamond powder was used for polishing. The advantages
of the paste are that it cleans both phases of the resin composite
material homogeneously, can be used on wet tooth surfaces, remains on
the tooth surface during the procedure and can be cleaned quickly when
rinsed.

As different irrigation solutions have different pH levels and
chemical structures, they have different roughening effects on different
materials. The effects of irrigation solutions and chelating agents on
many tissues and materials such as root canal dentin, endodontic nickel-
titanium files and bio-ceramic cements have been studied.??2 Many
dental procedures and mouthwashes that cause Ra on composite resins
have been investigated in various studies.>®°11 However, there is no
study in the literature that investigates the Ra changes caused by
endodontic irrigation solutions on composite resins.

Irrigation solutions have various effects on dentin, such as removing
the smear layer, exposing dentin tubules, reducing dentin micro- and
nano-hardness and creating dentin surface roughness.232> Dentin
surface roughness is a factor that plays an important role in the
micromechanical bond of sealants. Ari et al. showed that 2.5% to 5.25%
NaOCI caused a significant increase in dentin roughness.?!

It has also been reported that EDTA has a detrimental effect on
dentin Ra.?. Ari et al?Yin 2004 reported a significant increase in Ra on
root canal dentin when rinsed with 17% EDTA. Other dentin properties
such as micro- and nano-hardness have also been reported to be altered
by chelating agents.?3

A study has shown that irrigation solutions cause changes not only
in dentin but also in Portland cement (PC), a bioceramic.2426.27 The
results of this study showed that NaOCl at a concentration of 5%
significantly decreased the Ra of PC, whereas 20% CA significantly
increased the Ra. In addition, the Ra and cyclic fatigue changes of
irrigation solutions on files, which are the main mechanical expansion
instruments in root canal treatment, have also been investigated in
various studies.2831 One study examined the Ra values of 5.25% NaOClI
before and after application to Protaper Next (PTN), Hyflex CM (CM),
Hyflex EDM (EDM), WaveOne gold (WOG) and Trunatomy (TN) files. As
a result, all rotary endodontic instruments tested showed an increase in
Ra to varying degrees, with the least increase in Ra observed with TN
and PTN instruments.32

High quality finishing and polishing of dental restorations is very
important in prolonging the life of teeth and maintaining their aesthetics
for many years.333* The Ra of composite resins depends on some
extrinsic factors, which are experience, skill and ability of the operator
to apply the technique, are mainly related to the finishing and polishing
processes and include any physical properties of the polishing tools. This
is important for our study because some of the irrigation solutions (EDTA
and CA) were found to increase the Ra of the composites in our study
results. This affects the sealing and longevity of composite fillings and
thus the long-term postoperative success of endodontic treatment.

Irrigation solutions used to remove the smear layer from the root
surface. NaOCl is used to remove the organic component and EDTA is
used to remove the inorganic component of the smear layer. As the
smear layer is removed, the surface roughness will increase.3335 In our
study, we investigated in vitro how resin restorations are affected by
irrigation solutions in terms of Ra changes during endodontic treatment
of teeth with composite restorations. While no statistically significant
difference was observed in the Ra of the resin composite specimens
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after treatment with NaOCl| and SS, the surface Ra values of the
specimens immersed in EDTA and CA increased statistically significantly
compared to the pre-treatment. Therefore, the null hypothesis of our
study was rejected.

Microhardness, color, or Ra changes can occur on dentin and many
materials after rinsing with various solutions.20-2233 There are many
disadvantages of composite resins or roughness on the tooth surface,
such as deterioration of the aesthetic appearance, staining of the tooth
or restoration, more plaque and biofilm accumulation on the tooth
surface than on the shiny surface, recurrent caries, secondary infection
of root canal treated teeth, gingival irritation, septal pain, increased
abrasion on the filling surface and discomfort caused by increased tactile
sensation with the patient's tongue.”-8 Limitations of the study included
the in vitro nature of the study, which did not fully simulate clinical
conditions. In addition, in future in vitro and in vivo studies, the use of
different types and properties of composites and the examination of
microhardness and color changes on composites will help us to better
understand the effects of irrigation and chelating agents on resin
composite restorations.

CONCLUSION

Our study showed that irrigation with chelating agents (EDTA and
CA) resulted in an increase in Ra values on composite resin surfaces. It is
recommended that an additional polishing step be performed on the
resin composite restoration surface after completion of the root canal
treatment to avoid the negative effects that may be caused by the
formation of roughness after endodontic irrigation.

Etik Komite Onayi: Calismamizda sollisyonlarin kompozit rezinler
Uzerindeki plrizlendirme etkisi arastirildi. Calisma, insanlardan veya
hayvanlardan alinan hasta bilgilerini iceren herhangi bir tibbi
malzeme, gorintl veya anket icermediginden etik kurul onayi
gerekmemektedir.

Hasta Onami: Calisma, hastanin diseke edilmesine veya hayvanlardan
parca alinmasina iliskin herhangi bir tibbi malzeme, gériinti veya anket
icermediginden bilgilendirilmis onam alinmadi.
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Evaluating the Effect of Resin-Reinforced
Fiber Splint Application on the
Stabilization of Mandibular Corpus
Fractures: An in Vitro Study

Mandibular Korpus Kiriklarinda Rezinle
Guclendirilmis Fiber Splint Uygulamasinin
Stabilizasyon Uzerine Etkisinin Arastiriimasi: in
Vitro Calisma

ABSTRACT

Obijective: This study aimed to evaluate the efficiency of a resin-supported fiber splint in the dental area as a
fixation method in order to avoid the disadvantages of using a second plate in mandible corpus fractures
Methods: 24 cadaveric sheep hemimandibulae were randomly divided into four groups. The biomechanical
stability of four different groups in which four different fixation methods were applied was evaluated. A single
miniplate was used in Group A, and a double miniplate was used in Group B. In Group C, an arch bar was applied
along the dental arch with a single mini-plate. In Group D, a single mini-plate was supported by fiber splinting
along the dental arch.

Results: The average force values were found at the highest level in the single-plate arch bar group and the
lowest in the single-plate group. Looking at the data shown, the single plate arch bar group showed the highest
stability, and the single- plate group showed the lowest stability. The mean displacement values were highest in
the single-plate arch bar group and lowest in the single-plate group. The aforementioned data coincides with the
maximum force values.

Conclusion: It has been noted that the fiber splint application, which was used to avoid the disadvantages of the
arch bar application, contributed positively to the stability of fracture fixation.

Keywords:  Fracture, Mandible, Fiber Splint

oz

Amag: Bu galismanin amaci, mandibula korpus kiriklarinda ikinci bir plak kullaniminin dezavantajlarindan
kaginmak icin, bir fiksasyon yontemi olarak dental bélgede uygulanan rezin destekli fiber splintin etkinligini
degerlendirmektir.

Yontemler: 24 kadavra koyun hemimandibulasi rastgele 4 gruba ayrildi. 4 farkl fiksasyon yonteminin
uygulandigi 4 farkli grubun biyomekanik stabiliteleri degerlendirildi. Grup A'da tek miniplak, Grup B'de gift
mini-plak kullanildi. Grup C'de tek mini-plak ile dental ark boyunca ark bar uygulanmistir. D grubunda ise tek
bir mini-plak dental ark boyunca fiber splint uygulamasi ile desteklenmistir.

Bulgular: Ortalama kuvvet degerleri tek plakali arch bar grubunda en yiiksek, tek plak grupta ise en dusik
seviyede bulunmustur. Gésterilen verilere bakildiginda, tek plakali arch bar grubu en yiiksek stabiliteyi, tek
plakli grup ise en diisiik stabiliteyi gostermistir. Ortalama yer degistirme degerleri tek plak arch bar grubunda
en yuksek, tek plak grupta ise en distktir. S6z konusu veriler maksimum kuvvet degerleriile 6rtismektedir.
Sonug: Ark bar uygulamasinin dezavantajlarindan kaginmak igin kullanilan fiber splint uygulamasinin kirik
fiksasyonunun stabilitesine olumlu katki sagladigi kaydedilmistir..

Anahtar Kelimeler : Fraktir, Mandibula, Fiber Splint
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INTRODUCTION

Maxillofacial complex traumas represent a significant global health
concern. Research has demonstrated that the corpus region has a
substantial role in mandibular fractures.!

There are three forms of closed reduction that are available. The
three methods utilized for maxillary fixation are internal maxillary
fixation (IMF), external fixation, and splints. The use of IMF has yielded
favorable outcomes, assessing fracture stability from a historical
standpoint, and is commonly employed. The Erich arch bar is widely
regarded as a highly favored instrument in closed reduction
methodologies. To such an extent that closed reduction has frequently
been used equally with the application of arch bars.2 The disadvantages
of this procedure include increased procedure time, only semi-rigid
fixation, difficulty in ensuring oral hygiene, the risk of the surgeon being
injured by wires during the procedure, and delayed recovery due to
loose wires. Thus, an attempt has been made to develop alternative
treatment methods to establish IMF.3
On the other hand, surgical treatment with open reduction and internal
fixation provides rapid rehabilitation of occlusion, restoration of the
anatomical bone morphology, rapid adaptation to social life, and
preservation of periodontal tissues. The fixation method with open
reduction provides the basic criteria for functional movements of the
jaw with acceptable occlusion.2 However, in mandibular body fractures,
fixation with plates and screws is not required for IMF.4
At present, it remains unfeasible to advocate for the prioritization of
conservative IMF above open reduction in the treatment of adults.
Hence, it is imperative to conduct additional clinical investigations with
extended periods of observation in adults in order to provide more
accurate clinical guidelines for the use of conservative approaches for
the management of mandibular fractures.®

In the original Champy technique, a single miniplate of 1mm
thickness is sufficient for fixation. If a plate is to be placed on the superior
border, it is recommended to place an additional plate on the inferior
border to neutralize the torque forces.® In light of these studies, the
researchers concluded that the use of conventional 4-hole plates was an
ideal approach to treating mandibular corpus fractures.6’ This study
aimed to evaluate the efficiency of a resin-supported fiber splint in the
dental area as a fixation method, in order to avoid the disadvantages of
using a second plate).

METHODS

Preparation of Specimens

The study was carried out on cadaver sheep mandibles. It is a
cadaver material obtained commercially (meat-fish institutions, etc.), an
ethics committee report is not required. Fresh 12 sheep mandibles that
werel5-20 months old and fed under similar conditions were obtained
for the study. Mandibles were debrided from the surrounding soft tissue
and then osteotomized at the midline level between the incisors, and 24
hemimandibles were obtained. The mandibles were preserved at -24 °C
until the experiment. 24 hemimandibulae were randomly divided into 4
groups, each group including 6 samples. Osseosynthesis lines were
drawn on the hemimandibulae. These points were marked and
standardized with a fixed pencil marking the compression (basal region
of the mandible) and tension (in the buccal cortex of the external oblique
edge) regions defined by Champy. An experimental corpus fracture was
created by vertical osteotomy between the premolar and first molar
teeth with the help of a resiprocal saw (Figure 1).

Titanium flat miniplates of 1 mm thickness with 4 holes, and 6 mm
bars and 2.0 mm diameter screws, 5mm in length were used for all
groups (Trimed Titanium Implant System, Ankara, Turkey). The
biomechanical stability was evaluated in 4 different groups, in which 4

different fixation methods were applied (Table 1). Miniplates were
placed in the compression (mandible basal region) and tension (buccal
cortex of the external oblique edge) lines defined by Champy.

Figure 1. An experimental corpus fracture was created by vertical osteotomy
between the premolar and first molar teeth with the help of a resiprocal saw

Tablel. Fixation Groups

Fixation Groups

Group A Single miniplate

Group B Double miniplates

Group C Single miniplate + Arch Bar
Group D Single miniplate + Fiber Splint

Group A: 1 mm thick, 4-hole, 6 mm spaced titanium mini plate
(Trimed Medical Co., Ankara, Turkey) and 4 titanium screws 2.0 mm in
diameter and 5.0 mm in length (Trimed Medical Co., Turkey) were used.

Group B: Two 1 mm thick, 4-hole, 6 mm spaced titanium mini plates
(Trimed Medical Co., Ankara, Turkey) and 8 titanium screws 2.0 mm in
diameter and 5.0 mm in length (Trimed Medical Co., Ankara, Turkey)
were used.

Grup C: 1.0 mm thick, 4-hole, 6 mm spaced titanium mini
plate(Trimed Medical Co., Ankara, Turkey) and 4 titanium screws 2.0 mm
in diameter and 5.0 mm in length (Trimed Medical Co., Turkey) were
used. In addition, arch bar was applied along the dental arch (B. Braun,
Aesculap, Tuttlingen, Germany).

Grup D: 1.0 mm thick, 4-hole, 6 mm spaced titanium mini
plate(Trimed Medical

Co., Ankara, Turkey) and 4 titanium screws 2.0 mm in diameter and
5.0 mm in length (Trimed Medical Co., Turkey) were used.

In addition, a fiber splint was applied along the dental arch. The fiber
splint was applied to the mandible following the manufacturer's
instructions: After cleaning the tooth surfaces, orthophosphoric acid
(Vocoid; Voco, Cuxhaven, Germany) was applied to the enamel of each
tooth for 30 seconds. The tooth surfaces were sprayed with an air-water
spray for 60 seconds. The tooth surfaces were air-dried. A bonding agent
(Futurabond U, Voco, Cuxhaven, Germany) was applied to the tooth
surfaces with the help of an applicator. The bonding was lightly air-
dried. Each tooth surface was cured for 10 seconds with the aid of an
LED light device (Valo Cordless, Ultradent, South Jordan, Utah, USA)
with an output of 1000 mW/cm2. A 3mm-thick fiber splint (Construct,
Kerr Corporation, Orange, CA, USA) was prepared adapted to the dental
arch, and the bonding agent was applied. The fiber splint was fixed to
the dental arch using flowable composite (Filtek Ultimate; 3M ESPE, St.
Paul MN, USA) (Figure 2).
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Figure 2. The fiber splint was applied to the mandible following the
manufacturer's instructions

Loading Test

After the osteotomy and fixation of the jaws, the specimens were
rigidly attached to the INSTRON 8872 servohydraulic tension-pressure
testing device (Instron Corp., Norwood MA, USA) by means of a custom
fixation device. The experiments were performed at a test speed of 5
mm/min, at room temperature (approximately 21 °C), and under
standard atmospheric pressure. BlueHill Materials Testing 2 (Instron
Corp., Norwood MA, USA) servohydraulic testing machine software was
used to record and graph the resulting displacement and force data. In
our study, all subjects were fixed to the experimental setup with the
occlusal plane parallel to the ground. The experimental force was
applied perpendicularly from the anterior of the fracture line, according
to the cantilever beam model, positioning the lever arm at the level of
the edentulous bone at the end of the premolars. A preliminary force of
10 N was applied to remove any gaps in the system and to make
standard measurements, and then a linear load was applied to the
specimens until the plate and screws showed deformation. The
maximum force and maximum displacement data were recorded.

Statistical Analysis

IBM SPSS ver. 20 (IBM SPSS Corp., Armonk, NY, USA) was used for
statistical analysis. The Kruskal-Wallis test was used to evaluate the
difference between groups in terms of maximum strength. To evaluate
the difference between groups in detail, pairwise comparisons were
made with the Mann-Whitney U test (Table 2).
A homogeneity test was performed to understand the variance
distributions of the maximum displacement data, and it was seen that
the data were homogeneously distributed. Therefore, the data were
analyzed using the one-way analysis of variance (ANOVA) test.
Differences between groups were determined using Tukey's post-hoc
test (Table 3).

Table 2. Pairwise statistical comparison of groups using the Mann-Whitney U test

Maximum force-pairwise comparison
Double miniplates 0,002
Single miniplate Single miniplate + Arch Bar 0,002
Single miniplate + Fiber Splint 0,002
Single miniplate 0,002
Double miniplates Single miniplate + Arch Bar 0,004
Single miniplate + Fiber Splint 0,818
Single miniplate 0,002
Single miniplate + Arch Bar Double miniplates 0,004
Single miniplate + Fiber Splint 0,065
Single miniplate 0,002
Single miniplate + Fiber Splint Double miniplates 0,818
Single miniplate + Arch Bar 0,065
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Table 3. Pairwise statistical comparison of groups using Tukey's test

Maximum displacement -pairwise comparison
Single miniplate Double miniplates 0.009
Single miniplate + Arch Bar 0.000
Single miniplate + Fiber Splint 0.003
Double miniplates Single miniplate 0.009
Single miniplate + Arch Bar 0.004
Single miniplate + Fiber Splint 0.957
Single miniplate + Arch Single miniplate 0.000
Bar Double miniplates 0.004
Single miniplate + Fiber Splint 0.013
Single miniplate + Fiber Single miniplate 0.003
Splint Double miniplates 0.957
Single miniplate + Arch Bar 0.013

RESULTS

The displacement and maximum force values of four different
fixation methods used in mandibular corpus fractures were converted
to digitally recorded graphs.

The average values of all subjects in terms of maximum strength
between the groups are shown in Graph 1. The average strength values
were found at the highest level in the single-plate arch bar group and
the lowest in the single-plate group. Looking at the data shown, the
single plate arch bar group showed the highest stability, and the single
plate group showed the lowest stability (Figure 3).

The mean values in terms of maximum displacement between all
subject groups are shown in the Graph 2. The mean displacement values
were highest in the single-plate arch bar group and lowest in the single-
plate group. The aforementioned data coincides with the maximum
force values. Single plate arch bar group is seen to have required the
highest level of strength, and the single plate group has shown
deformation at the lowest strength (Figure 4).

The Kruskal-Wallis test was used to evaluate the difference between
the groups in terms of maximum strength, and the results showed
statistically significant differences between groups (p<0.05). Pairwise
comparisons were made with the Mann-Whitney U test to evaluate the
difference between groups in detail.

Maximum Force Values (N}
300
250

200

150
100
50
0

Double Miniplate Single Miniplste+ Arch Bar  Single Minipalte+ Fiber
Splint

Single Miniplate

Figure 3. Average maximum force values (N) of fixation groups
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Figure 4. Average maximum displacement values(mm) of fixation groups

Pairwise comparisons were made with the Mann-Whitney U test to
evaluate differences between two groups in terms of the maximum
strength values in detail. In the evaluation, a statistically significant
difference was found between group A and all other groups. Group A
showed lower stability in terms of maximum strength required for
displacement. Between group A and group B, group B was significantly
more stable in terms of maximum strength. Between groups B and C,
group C was found to be significantly superior in terms of maximum
strength. However, no statistically significant difference was found
between groups B and D in terms of maximum strength (p = 0.818).
Although group C showed higher than average strength values, no
statistically significant difference was found between group D and group
C (p =0.065).

As the results differed statistically (p 0.001), differences between
groups were determined using Tukey's post -hoc test.

In the evaluation, while no statistically significant difference was
found between groups B and D in terms of maximum displacement
values (p = 0.957), there was a statistically significant difference between
all other groups.

DISCUSSION

In the context of oral and maxillofacial surgery, plate and screw
fixation systems are used in the treatment of facial fractures,
orthognathic surgery, and reconstructive surgery.8 Corpus fractures are
one of the most common types of fractures in the mandible.® Although
mandible fractures are common in the corpus region, in vitro
biomechanical studies on this region are scarce. The biomechanical
characteristics of rigid fixation systems depend on the interaction
between plate, screw, and bone. The ideal in vitro test model should aid
in the study of fixation systems in their entirety by providing appropriate
physiological and anatomical conditions.1® In an ideal in vitro test study,
the test model that is structurally and morphologically closest to the
human mandible should be selected.!!

In numerous biomechanical studies related to mandible fractures, it
has been recommended to use synthetic polyurethane mandible
replicas as an ideal study model, as they mimic the cortex and cancellous
layers of the mandible and can be standardized in shape, size, and
density.1213 However, the complex anatomy of the human mandible and
the fact that the differing thickness of the cortical bone play a role in the
biomechanical behavior of fixation methods. In addition, synthetic
mandible replicas pose a disadvantage since they cannot reflect the
natural trabecular structure of the bone. Animal-derived mandibles are
frequently used in biomechanical studies .141516 |t is advantageous to
use sheep-derived mandibles since they most closely resemble the
human mandible in shape, structure, and mineralization.” Although the
cadaveric mandible is the most suitable biomechanical model, certain
legal procedures prevent such studies. Models are difficult to store and
preserve in suitable environments, and there is a possibility of
transmitting infectious diseases from these models.181? Since there is

resin-reinforced splint application in the fixation groups in our study,
bonding agents must be chemically bonded with the natural dental
tissue. For this reason, there was an obligation to perform the study on
mandibles of either human or animal origin. Although the most ideal
working model would be obtained from cadavers, because of the
aforementioned negative aspects, sheep mandibles were used in the
study.

In studies conducted after the treatment of mandible fractures,
many researchers have reported that masticatory forces are lower than
those of healthy individuals.2921 He social stated that the patient who
was treated for a mandibular fracture could achieve masticatory
function utilizing the anterior region rather than the molar region in the
first few weeks. In the literature, it is seen that the maximum bite force
in the incisal region does not exceed 120 N in the first 6 weeks.?223 The
study was designed to replicate the bite force from the incisal region,
which is in line with the existing literature.

Fibrous and cartilaginous callus formation, which occurs after the
inflammatory period in fracture healing takes place over a period of
approximately 4 to 6 weeks.2425 For this reason, the maximum bite
forces occurring in the first six weeks are higher than the maximum
force values determined in the biomechanical studies. It should be
considered that these fixation methods used in mandible fractures will
show insufficient stability.

It is seen that our average maximum strength values in all fixation
groups exceeded 115 N. In particular, the single-plate fiber splint group
was included as an alternative fixation method, and the average
maximum force strength value was determined to be 193 N. Although
this value is considerably higher than the maximum bite force values in
the anterior region in the literature, it is thought that the single plate
fiber splint group can provide sufficient stability in fracture fixation. In
the literature, fixation methods differ regarding the treatment of
mandibular corpus fractures. Champy claimed that fracture line fixation
can be achieved with a single miniplate.26 However, Arbag et al.Z” report
that the fixation technique applied with two miniplates placed in the
compression and tension areas can neutralize the torsion forces and
provide better stability. In studies, arch bars have been used to fix
fractures in combination with open reduction using miniplates or as a
singular treatment as intermaxillary fixation establishing closed
reduction.?82°

IMF with an arch bar gives good results from a historical perspective
when fracture stability is evaluated. The advantages of this procedure
are the absence of surgical treatment, the less invasive procedure, the
low sensitivity to professional experience to perform the treatment, and
the low cost compared to other methods.3° However, there are also
disadvantages such as morbidity, malnutrition, and periodontal
disease.3! Although surgical treatment with open reduction and internal
rigid fixation is more invasive than IMF, it has advantages such as
anatomical reconstruction of osseous morphology by more efficiently
reducing the fracture, rapid adaptation to social life, and preservation
of periodontal tissue.3?

The Erich arch bar is often used as a dental posterior circumdental
ligature with wire. Because these wires pass between the teeth, causing
periodontal damage, difficulties in maintaining oral hygiene, and
orthodontic movements in the anterior teeth emerge. During the
operation, the surgeon or the assistant may be at risk of exposure to
bloodborne infectious pathogens such as HBV, HCV, and HIV as a result
of percutaneous injury from wires.3334

In order to avoid the negative properties of the ligature wire, clinical
studies on resin-supported arch bar application devices are being
conducted and reported in literattire.3>36 It is shown that the resin-
supported fiber splint application is used as a stabilization tool during
the recovery period in dentoalveolar traumas, especially in cases such
as crown and root fractures, luxation, and avulsion of the teeth.37:38
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When the literature was examined, it could not be determined that
resin-supported fiber splint application was used in the treatment of
mandible fractures.

Champy et al.2® analyzed the biodynamics of the mandible with their
2D experimental tests. As a result of these studies, they determined the
ideal osteosynthesis lines for the mandible corpus, symphysis. and
angulus regions. Fracture healing

However, it is stated that the closer the single miniplate is
positioned to the alveolous, the more stability will increase.?” In cases
where a single miniplate is positioned superiorly in mandibular corpus
fractures, a more balanced stabilization is provided against the bite
forces from the incisal region. Contrarily, positioned on the inferior
border, the amount of bending in the plate will increase and the screws
will not be loaded equally. Deformation will occur in the system in a
short time.3? Thus, all single miniplates should be placed at the superior
border of the osteosynthesis line described by Champy rather than the
basal margin of the mandible. In the double miniplate group, the second
miniplate was applied to the basal margin of the mandible.

In cases where an IMF is not planned, it may be considered to
support the single miniplate with a fiber splint to avoid difficulties in
placing the second miniplate. Occlusion was not considered because the
study was in the sheep's mandible. In clinical applications, the
placement of the splint should be in such a way that it does not prevent
occlusion. However, the negative effect to salivary flow in the oral
region should be considered when applying fiber splints.

When evaluating if the number of screws, plate type, and thickness
are among the contributing factors to stabilization in the studies on
corpus fractures, it is seen that the screw diameter is not emphasized
much, and monocortical screws with a diameter of 2.0 mm are
preferred in most of the studies.5840

In our study, we included the use of single and double miniplate
groups with 5 mm monocortical screws as an internal fixation method,
which are seen as one of the most common and valid treatment
methods in isolated mandibular corpus fracture cases. In our study, we
used 4-hole 2.0 mm plate and screw systems to achieve a standard in all
fixation methods frequently used by maxillofacial surgeons. The findings
of our study demonstrated a correlation between the maximum force
values and the maximum displacement values, supporting the
standardization of the experimental procedure. Nonetheless, no
statistically significant difference was observed between the groups
treated with fiber splint and double miniplate. The absence of a
statistically significant difference between the two groups in relation to
maximum strength substantiates this data.

Limitations

There are some limitations to the study. The study fiber splint
application was performed on sheep jaws in a moisture-free
environment. It should be considered that the adhesive used to perform
this application in the oral region in a healthy way is affected by
moisture.

The number of subjects was kept minimal due to the difficulties in
the supply and storage conditions of sheep jaws. An increasing the
number of subjects will make the study more meaningful.

CONCLUSION

It has been noted that the fiber splint application, which was used to
avoid the disadvantages of the arch bar application, contributed
positively to the stability of fracture fixation. However, single plate can
be supported with a fiber splint to avoid the difficulty of a double plate
application. The use of fiber splints in fracture fixation should continue
to be investigated further in clinical practice.
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Etik Komite Onayi: Calisma kadavra koyun ceneleri Uzerinde
gerceklestirildi. Ticari olarak (et-balik kurumlari vb.) elde edilen
kadavra materyalidir, etik kurul raporu gerekmemektedir.
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Evaluation of the Intraoperative and
Postoperative Complications of
Orthognathic Surgery

Ortognatik Cerrahi Operasyonu Sirasinda ve
Sonrasinda Gelisen Komplikasyonlarin

Degerlendirilmesi
ABSTRACT

Objective: The aim of this study was to evaluate the incidence of preoperative and postoperative complications
in patients undergoing orthognathic surgery.

Methods: The clinical records and radiographs of 112 patients who undergone orthognathic surgery between
2014 and 2021 were retrospectively analyzed. Patients’ demographics, follow-up period, type of malocclusion
and operation were recorded. All surgical complications were evaluated into two groups as intraoperative or
postoperative complications.

Results: The mean age of 112 patients (69 female, 43 male) was 24.4 £ 5.5 (ranging from 16 to 47). The most
frequent intraoperative complication was the bad split (5 cases, 4.5%), followed by severe hemorrhage due to
rupture of facial artery (1 case, 0.9%), dissection of inferior alveolar nerve (1 case, 0.9%), and dental damage (1
case, 0.9%). The most common postoperative complication was the neurosensorial deficit (29 cases, 25.9%),
followed by infection (6 cases, 5.4%), extraoral scar formation (5 cases, 4.5%), fracture of fixation material (2
cases, 1.8%), maxillary non-union (2 cases, 1.8%), postoperative nasal hemorrhage (1 case, 0.9%), and failure of
fixation material (1 case, 0.9%). There were no fatal complications.

Conclusion: Although the wide range of complications related to orthognathic surgery is reported both in our
study and the literature, the frequency of these appears to be uncommon. However, in order to manage the
complications of the operation properly, through knowledge and experience are essential.

Keywords: Complication; Le Fort | osteotomy, Orthognathic surgery, Sagittal split osteotomy

0oz

Amag: Bu calismanin amaci, ortognatik cerrahi uygulanan hastalarda operasyon sirasinda ve sonrasinda
ortaya ¢ikan komplikasyonlarin insidansini degerlendirmektir.

Yontemler: 2014-2021 yillari arasinda ortognatik cerrahi operasyonu uygulanan 112 hastanin klinik kayitlari
ve radyografileri retrospektif olarak incelendi. Hastalarin demografik verileri, takip siiresi, malokliizyon ve
operasyon tipi kaydedildi. Tim cerrahi komplikasyonlar, operasyon sirasinda ve sonrasinda olmak lzere iki
grupta incelenerek degerlendirildi.

Bulgular: 112 hastanin (69 kadin, 43 erkek) ortalama yasi 24,4 + 5,5 (16-47 arasinda) idi. Operasyon sirasinda
en sik gorilen komplikasyon kot kirik olusumuydu (5 vaka, %4,5) ve bunu fasiyal arter rtptlriine bagl
olarak gorulen siddetli kanama (1 vaka, %0,9), inferior alveolar sinir diseksiyonu (1 vaka, %0,9) ve dental
hasar (1 vaka, %0,9) takip etti. Operasyon sonrasinda en sik karsilasilan komplikasyon ise ndrosensoriyel
bozukluktu (29 vaka, %25,9) ve bunu enfeksiyon gelisimi (6 vaka, %5,4), ekstraoral skar olusumu (5 vaka,
%4,5), fiksasyon materyalinin fraktlri (2 vaka, %1,8), maksillada osteotomi hattinin kemiklesmemesi (2
vaka, %1,8), postoperatif nazal hemoraji (1 vaka, %0,9) ve fiksasyon materyalinin kaybi (1 vaka, %0,9) izledi.
Higbir hastada hayati tehdit edici bir komplikasyon ile karsilagiimadi.

Sonug: Bu ¢alismada ve literatiirde ortognatik cerrahi ile iliskili olarak gesitli komplikasyonlar bildirilse de, bu
komplikasyonlarin gériilme sikligi azdir. Ancak, operasyonda ortaya ¢ikabilecek komplikasyonlarin uygun bir
sekilde yonetilebilmesi igin yeterli bilgi ve deneyime sahip olmak biiyiik 6nem tagimaktadir.

Anahtar Kelimeler : Le Fort | osteotomisi, Komplikasyon, Ortognatik cerrahi, Sagittal split osteotomy
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INTRODUCTION

Orthognathic surgery is a method used for treating dentofacial
deformities and malocclusion. The aim of orthognathic surgery is to
surgically reposition the facial skeleton, especially the maxilla and
mandible, to restore a proper anatomical and functional relationship.
With this surgical method, in addition to correcting malocclusions that
cannot be corrected with orthodontic treatment, correction of facial
aesthetics is also possible.!

The most commonly used surgical techniques for ensuring ideal jaw
relations are Le Fort 1 osteotomy and mandibular bilateral sagittal split
osteotomy (BSSO) in the maxilla and mandible, respectively. With Le Fort
1 osteotomy, it is possible to reposition the maxilla in three dimensions
according to the cranial base. The treatment of various pathologies, such
as maxillary hypoplasia or hyperplasia, transverse anomalies and
malocclusions, obstructive sleep apnea, and craniofacial tumors, can be
performed successfully with Le Fort 1 osteotomy.? Because BSSO is a
safe surgical technique that allows movement in all directions in the
repositioning of the mandible, it is now applied more frequently than
other surgical techniques in the correction of dentofacial deformities in
the mandible.3

Although there have been many scientific developments in terms of
diagnosis, planning, surgical application, and materials, all of which have
increased the applicability and reliability of these surgical techniques,
various complications may still occur in the intraoperative and
postoperative periods.* In the literature, the most common
complications associated with Le Fort 1 osteotomy and BSSO are
infection, hemorrhage, neurosensory disorders, bad split, postoperative
malocclusion, wound dehiscence, fracture or loss of fixation materials,
soft tissue injuries, extraoral scar formation, and periodontal or dental
damage.1>¢ Factors affecting the emergence of all these complications
include the age and gender of the patient, the amount of movement of
the jaws, the surgeon’s level of experience, and the type of craniofacial
deformity.”8

It is therefore of great importance to know the incidence rate and
types of complications that occur in orthognathic surgery, both to
prevent intraoperative and postoperative complications and to
overcome them, when necessary, using appropriate management
techniques. Accordingly, this study aimed to determine the incidence of
complications that occur during and after orthognathic surgery.

MATERIALS and METHODS

The pre- and post-treatment clinical records, and panoramic and
lateral cephalometric radiographs of patients who underwent
orthognathic surgery in Kocaeli University, Faculty of Dentistry between
2014 and 2021 were retrospectively evaluated in this study. The study
was approved by the ethics committee of the Kocaeli University, Faculty
of Medicine, Kocaeli, Turkey (approval date: 10/03/2022; approval no.:
2022/83). It was conducted in accordance with the principles of the
Declaration of Helsinki. Informed consent forms were obtained from all
patients who were followed up with.

Patients with complete panoramic and lateral cephalometric
radiographs before and after orthognathic surgery and who had at least
six months of regular clinical and radiological follow-up after treatment
were included in the study. Patients with congenital craniofacial
deformities, with a history of maxillofacial trauma, and who had
undergone maxillofacial surgery before orthognathic surgery were
excluded from the study. Panoramic radiographs of all patients included
in the study were taken with the same device (Planmeca, Romexis,
Finland) at 65 kVp, 5 mA, and 8.1 sec exposure time. Lateral
cephalometric radiographs of the patients were obtained with the same
device (Planmeca, Romexis, Finland) at 69 kVp, 5 mA, and 4.9 sec
exposure time.

The study was conducted by analyzing the clinical and radiological
data of 112 patients between the ages of 16 and 47 years who met the
inclusion criteria. Patients’ demographics, follow-up period, type of
malocclusion, and type of operation performed were recorded. The type
of malocclusion was determined based on the ANB angle (Class 1:
0°<ANB < 4° Class 2: ANB > 4°; Class 3: ANB < 0°) in the lateral
cephalometric radiography image taken before treatment.® The period
between the surgical procedure and the last control time was
considered as the follow-up time. Patients were divided into three
subgroups according to the surgical procedures performed: (1)
combined Le Fort | osteotomy and BSSO; (2) Le Fort | osteotomy or BSSO;
and (3) combined Le Fort | osteotomy and BSSO with genioplasty.
Patients who underwent orthognathic surgery were divided into two
subgroups:

e Those with intraoperative complications, which include bad
split, intraoperative hemorrhage, nerve laceration or rupture, and
dental or periodontal damage

e Those with postoperative complications, which include
infection, fracture of the fixation material, dislocation of the fixation
material, non-union, facial scar formation, postoperative hemorrhage,
and neurosensory disorder

For the statistical analyses, normality was determined with using the
Kolmogorov-Smirnov test. All data were analyzed descriptively and
expressed as mean and median values (standard deviation) and
minimum and maximum values. Categorical variables were expressed as
numbers and percentages. All statistical analyzes were performed using
statistical software (SPSS Statistics Version 25, IBM SPSS Corp., Armonk,
NY, USA).

RESULTS

The mean age of the 112 patients included in the study was 24.4 +
5.5 (range: 16—47 years). The mean follow-up period of the 69 female
(61.6%) and 43 male (38.4%) patients was 25.8 + 17.9 months (range: 6—
79 months). Among the evaluated patients, 78 (69.6%), 26 (23.2%), and
8 (7.1%) were operated on to correct skeletal Class 3 malocclusion,
skeletal Class 2 malocclusion, and skeletal anterior open bite,
respectively. In terms of the type of operation that was performed,
combined Le Fort | osteotomy and BSSO, Le Fort | osteotomy or BSSO,
and combined Le Fort | osteotomy and BSSO with genioplasty were
performed in 73 (65.2%), 29 (25.8%), and 10 (8.9%) cases, respectively.
More specifically, only Le Fort | osteotomy was performed in 10 (8.9%)
cases and only BSSO was performed in 19 (17.0%) cases.

The most common complication during orthognathic surgery was

bad split, which occurred in 5 cases (4.5%). Other complications
observed during the operation were severe hemorrhage due to facial
artery rupture in 1 case (0.9%), inferior alveolar nerve rupture in 1 case
(0.9%), and dental damage in 1 case (0.9%; Table 1).
The most common complication after orthognathic surgery was
permanent neurosensory disorder, which occurred in 29 cases (25.9%).
Of the permanent neurosensory disorders, 26 (89.7%) were observed in
the inferior alveolar nerve, 2 (6.9%) in the infraorbital nerve, and 1
(3.4%) in the lingual nerve areas. Other postoperative complications
were infection in 6 cases (5.4%), extraoral scar formation in 5 cases
(4.5%), fracture of the fixation material in 2 cases (1.8%), non-union of
the maxilla in 2 cases (1.8%), postoperative nasal hemorrhage in 1 case
(0.9%), and dislocation of the fixation material in 1 case (0.9%; Table 1).
The treatment methods applied for the management of intraoperative
and postoperative complications are shown in Table 2.

CurrRes Dent Sci 2024 34(2): 122-127 / doi 10.5281/zenodo.11056757
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Table 1. Frequency of intraoperative and postoperative complications

Complication n (%)
Intraoperative complications
Bad split 5(4.5)
Facial artery hemorrhage 1(0.9)
Inferior alveolar nerve dissection 1(0.9)
Dental damage 1(0.9)

Postoperative complications

Neurosensory disorder 29 (25.9)
Infection 6(5.4)
Extraoral scar 5(4.5)
Fracture of fixation material 2(1.8)
Non-union of maxilla 2(1.8)
Dislocation of fixation material 1(0.9)
Nasal hemorrhage 1(0.9)

Table 2. Intraoperative and postoperative complications and treatment methods.

Intraoperative Case Treatment method
complications
Bad split 1 Segments were fixed during the operation.
2 Segments were fixed during the operation.
3 Segments were fixed during the operation.
4 Segments were fixed during the operation.
5 Closed reduction was performed after the operation.
Facial artery 6 Cauterization was performed during the operation.
hemorrhage
Inferior alveolar nerve 7 Suturing was performed during the operation.
dissection
Dental damage 8 Root canal treatment was performed after the
operation.
Postoperative Case Treatment method
complications
Infection 9 Antibiotics were administered.
10 Antibiotics were administered.
11 Antibiotics were administered, and plates and screws
were removed.
12 Antibiotics were administered, and plates and screws
were removed.
13 Antibiotics were administered, and plates and screws
were removed.
14 Antibiotics were administered, and plates and screws

were removed.

Extraoral scar 15 Scar revision was performed.
16 No treatment was performed.
17 No treatment was performed.
18 No treatment was performed.
19 No treatment was performed.
Fracture of fixation 20 Reoperation was performed, and, in combination with
material an iliac bone graft, plates and screws were applied.
21 Reoperation was performed, and plates and screws were
applied.
Dislocation of fixation 22 Reoperation was performed, and plates and screws were
material applied.
Non-union of maxilla 23 Reoperation was performed, and, in combination with
an iliac graft, plates and screws were applied.
24 Reoperation was performed, and plates and screws were
applied.
Nasal hemorrhage 25 Nasal packing was performed on the day of the surgery.
DISCUSSION

The factors that affect the occurrence of orthognathic surgery
complications include inadequate or inappropriate preoperative
planning, the surgeon’s failure to show the necessary sensitivity and
attention during the procedure, the length of the surgical procedure,
anatomical variations, and the surgeon’s experience.10 In this study, the

CurrRes Dent Sci 2024 34(2): 122-127 / doi: 10.5281/zenodo.11056757

complications observed in orthognathic surgery patients were evaluated

by first dividing them into two groups: intraoperative and postoperative
complications. The most common intraoperative complication observed
was bad split, while the most common postoperative complication was
permanent neurosensory disorder.

Within the related literature, the reported incidence rate of bad split
is not very high, although it varies. Steenen et al.,1! in their systemic
review and meta-analysis, reported that the incidence of bad split was
between 0.0% and 6.9%. In a study by Jiang et al.12 of 964 cases, the
incidence of patients with bad split was reported as 7.4%. In our study,
the most common intraoperative complication was bad split, at a rate of
4.5%. Accordingly, the rate of bad split in this study can be evaluated as
consistent with the rates reported in the literature.

There are various studies in the literature investigating factors that
may affect the formation of a bad split, such as age, presence of third
molar teeth, and gender. Eshghpour et al.13 reported that the presence
of an impacted mandibular third molar caused an increase in the
incidence of bad split in elderly patients and women. In our study, none
of the five cases with bad split had a third molar in the osteotomy line.
However, it was noted that, at the time of the operation, two of the
patients were in their fourth decade and three were in their third
decade. The authors, therefore, suggest that independent of third molar
teeth in the osteotomy line, the effect of advancing age, bone density,
and the thickness of the ascending ramus bone cortex are the most likely
causes of bad split. Thus, in elderly patients who have high bone density
and a thin ramus, conducting detailed radiological examinations before
procedures and paying as much attention as possible during
osteotomies may reduce the incidence of such complications.

If a bad split occurs away from the surgical site and it is not possible
to use diagnostic imaging techniques during the surgical procedure, it
may not be possible to complete the surgical procedure in accordance
with the current orthodontic planning of the patient. In such cases,
following the end of the operation, the patient may need to be
reoperated in light of data obtained using three-dimensional imaging
methods. In the current study, four of the bad fractures reported were
localized in the ascending ramus and condyle of the mandible, and one
was localized in the anterior of the distal segment. In four of these cases,
split bone segments were fixed with mini-plates, monocortical screws,
and bicortical screws, and the operations were completed as planned
before the procedures. In a bad split case including mandibular condyle,
open reduction and internal fixation with an extraoral approach was
recommended to the patient postoperatively. However, the patient
refused this treatment method because of the possible risk of facial
paralysis, and the patient’s treatment was ended by providing the
desired occlusion with closed reduction.

Orthognathic surgery procedures such as BSSO and Le Fort 1 are
generally considered as safe. However, vascular complications—
including, hemorrhage, thrombosis, arteriovenous fistula, and
pseudoaneurysm—may occur during or after these procedures.’ In a
patient in our study, who underwent bimaxillary orthognathic surgery
and simultaneous genioplasty, superficial facial artery bleeding was
observed during the incision made on the skin for trocar entry to fixate
the segments after BSSO. The artery causing severe bleeding was held
with a clamp and cauterized with the help of a bipolar cautery, and the
bleeding was brought under control. In the literature, it has been
reported that penetration or blunt injury to the thin arterial structures
during the surgical procedure may rarely cause damage to the arteries;
later, pseudoaneurysm may develop due to this. For this reason, it is
necessary to be careful that vascular structures that are likely to be
damaged in orthognathic surgery, such as the internal maxillary artery,
sphenopalatine artery, descending palatine artery, and facial artery, as
damage to these may cause life-threatening postoperative
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complications.’* The use of piezo surgical devices instead of saws in
orthognathic surgical procedures will reduce the possibility of damage
to direct vascular structures. However, it is also possible that the inferior
alveolar artery and vein may be damaged due to the penetration of
sharp bone protrusions during the separation of osteotomy lines in the
mandible. To reduce hemorrhage, it is very important for surgeons to
pay maximum attention at every stage of orthognathic surgery and to
see the surgical site clearly.

After sagittal split osteotomy was first defined by Trauner and
Obwegeser,'> modifications to this osteotomy were described by Dal
Pont, Epker, and Hunsuck.2® Initially, proximal and distal segments were
provided with a wire placed around the ramus or by intermaxillary
fixation in BSSO. However, rigid fixation with bicortical screws and mini-
plates is currently used as a standard in BSSO and Le Fort | surgeries.1>17
Osteosynthesis materials may need to be removed for reasons such as
the patient’s desire for removal, infection, irritation, pain, hot/cold
sensitivity, and paresthesia.l8 In our study, the mini-plates and mini-
screws of four patients were removed due to infection. Factors that may
cause or contribute to the development of infection include the intraoral
exposure of plates and screws, poor oral hygiene, and insufficient wound
care.

Additionally, Dubron et al.18 reported a positive correlation between
anincrease in the number of osteosynthesis materials used and the need
for the removal of these materials. Verweij et al.1” reported that the rate
of bicortical screw removal after BSSO was less than that of mini-plates.
In the current study, two of the patients who developed postoperative
infection were treated successfully with only the use of oral antibiotics
(i.e., amoxicillin + clavulanic acid), an anti-inflammatory (i.e.,
dexketoprofen trometamol), and mouthwash (i.e., chlorhexidine
gluconate). In four patients, exposed fixation materials were removed
under the use of oral antibiotics (i.e., amoxicillin + clavulanic acid) and
uneventful healing was observed in these patients. In this study, it could
be seen that personal oral care and postoperative hygiene directly
affected infection risk, based on a review of the patients who developed
infection. Additionally, the time of removal of the fixation materials was
found to be important. If the infection develops in the postoperative
sixth month or later, the fixation materials can be removed by observing
the union of the osteotomy lines with the help of cone-beam computed
tomography or conventional radiography; if the removal of the plates
occurs within the first six months after the operation, open reduction
and internal fixation or closed reduction may be required, depending on
the case.

Davis et al.1° reported that the primary determinant of surgical site
infection was antibiotic use with the secondary variables being age,
gender, medical comorbidities, smoking, duration of operation, and
third molar tooth extraction. Davis et al.® and Van Camp et al.20
reported the incidence of infection after orthognathic surgery as 8% and
14.6%, respectively. Posnick et al.2! reported the incidence rate of
surgical site infection as 1% in orthognathic surgery patients using
cefazolin or cephalexin, in their retrospective study. In the same study,
the simultaneous extraction of third molar teeth during BSSO was
associated with surgical site infection, albeit with a low incidence rate.
Gil et al.22 found that long-term antibiotic use following to orthognathic
surgery reduced infection risk.

Materials such as saws, burs, osteotomes, and mini-screws used for
fixation during orthognathic surgery may cause pulp necrosis, mobility,
fractures, discoloration of teeth, or loss of teeth.2? In the current study,
devitalization was observed in the relevant teeth after the procedure in
one patient due to the positioning of one of the monocortical screws
applied during the fixation of the distal and proximal segments after
BSSO, close to the roots of the lower first and second molars. Endodontic
treatment was applied to these teeth, and no complications were
observed during the patient’s two-year follow-up. In this case, due to the

lack of strength in one of the monocortical screws during the placement
of the mini-plates, it was replaced with emergency screws. The different
length, diameter, and angle of the replaced screw caused it to be
positioned closer to the tooth roots than it should have been. If a screw
must be changed when such a situation occurs, positioning the fixation
material differently—or preferring a different fixation method if that is
not possible—may reduce the risk of dental damage. In cases where
bicortical screws are used for the fixation of segments in BSSO, it is
suggested to consider the position of existing teeth and to pay more
attention to reducing dental damage risk.

In the literature, motor nerve and sensory nerve injuries have also
been reported in relation to orthognathic surgery.2* Neurosensory
damage is observed more frequently in the mandible in these
operations. Although the permanent or temporary involvement of the
inferior alveolar nerve in orthognathic surgical procedures varies, it has
been reported in the literature at rates of up to 99%.2425 Phillips et al.?6
observed an altered sensation in all patients in the first week of follow-
up after mandibular surgeries, while this rate was observed as 85% in
the sixth-month control. In our study, 23% of the patients had inferior
alveolar nerve injury lasting more than 1 year and considered as
permanent. Lee et al.?’ reported that the most common terms they used
regarding the altered sensory states of patients were “tingling” and
“numbness,” in their study investigating sensory changes affecting the
lower lip after orthognathic surgery.

Nerve damage may occur due to the incorrect positioning of bone
osteotomy lines or fixation errors in ramus osteotomies during the
separation or manipulation of the distal segment.2> Posnick et al.28
concluded that lingual nerve injury in patients undergoing BSSO is not
associated with age, gender, simultaneous third molar extraction, or
bicortical screw use, and reported the incidence of permanent lingual
nerve injury as less than 1%. In our study, 1 patient developed
permanent lingual nerve damage, which is a rate of less than 1%,
consistent with the literature. Karas et al. 2° reported that 96% of
patients who underwent Le Fort | osteotomy returned to preoperative
feeling after 3 months. However, permanent infraorbital nerve damage
was observed in 2.1% of all cases in our study. It should be kept in mind
that these rates may vary depending on many factors, such as the
amount of movement in the maxilla, the need for interpositional graft
placement, the experience of the surgeon, and the number of samples
calculated.

After Le Fort 1 osteotomy, the non-union of the maxilla is a rare
complication. Imholz et al.30 detected that osteotomy lines did not ossify
in the maxilla in 4 (2.6%) of 150 patients who underwent Le Fort |
osteotomy. This complication was observed in 2 cases (1.8%) in our
study, similar to the rate reported in the literature. In one of the patients
who experienced the non-union of the maxilla, fixation was restored by
changing only infected plates and screws; in the other patient, who
underwent maxillary vertical elongation, autogenous iliac bone grafting
was performed to graft the space between the segments again. The
maxilla and autogenous block were fixed with grafts, mini-plates, and
mini-screws, and both patients showed uneventful healing over the
course of at least two years of follow-up.

In the prevention and treatment of complications that develop
during or after orthognathic surgery, the patient’s anatomical structure,
age, systemic status, and medication, as well as the biomaterials used in
the surgery and the knowledge and experience of the surgeon
performing it, are of great importance. To prevent or reduce
complications, it is recommended to pay the utmost attention during the
planning, application, and postoperative follow-up process of
orthognathic surgery.
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Arastirma Makalesi Research Article

A Retrospective Assessment of Pediatric
Dental Trauma Patients Before and
During the COVID-19 Outbreak

Pediatrik Dis Travmasi Hastalarinin COVIiD-19
Salgini Oncesi ve Sirasinda Retrospektif Olarak
Degerlendirilmesi

ABSTRACT

Obijective: The aim of this study was to compare the number of patients admitted to the Department of Pediatric
Dentistry at Atatiirk University Faculty of Dentistry in 2020 due to dental trauma with the previous year, and to
determine the causes and forms of trauma during the pandemic).

Methods: In this retrospective study, dental trauma records were evaluated. The number of patients admitted,
their age, sex, type of trauma, location of the trauma, and the affected teeth were analyzed. The distribution of
trauma cases over the years in terms of sex, dentition, jaw, and location was evaluated using Chi-square analysis.
Results: The incidence of dental trauma among the patients who visited our clinic in 2019 and 2020 was 0.35%
and 0.83%, respectively. Enamel-dentin fractures from dental hard tissue injuries were the most common type
of trauma in both years. No statistically significant differences were found in the distribution of trauma cases by
year in terms of sex, dentition, jaw, and location (p>0.05).

Conclusion: The COVID-19 outbreak led to a reduction in dental trauma cases. However, it is noteworthy that
dental traumas occurred more frequently in outdoor environments, despite restrictions on children going out
due to the pandemic. Since no significant reduction in the frequency of dental traumas was observed during the
COVID-19 outbreak in children, it is important to inform parents and children about avoiding certain risky
behaviors and protection methods..

Keywords:  COVID-19 outbreak, Pediatric dentistry, Dental trauma

oz

Amag: Bu ¢alismanin amaci Atatiirk Universitesi Dis Hekimligi Fakiiltesi Cocuk Dis Hekimligi Anabilim Dali'na
2020 yilinda dis travmasi nedeniyle bagvuran hasta sayisini bir énceki yilla karsilastirmak ve pandemi
déneminde travmanin nedenlerini ve sekillerini belirlemektir.

Yontemler: Bu retrospektif ¢alismada dis travma kayitlari degerlendirildi. Basvuru yapan hasta sayisi, yasl,
cinsiyeti, travma tipi, travmanin yeri ve etkilenen disler analiz edildi. Travma olgularinin yillara gore cinsiyet,
dis, cene ve lokasyona gore dagilimi Ki-kare analizi kullanilarak degerlendirildi.

Bulgular: Klinigimize 2019 ve 2020 yillarinda bagvuran hastalarda dis travmasi gorilme sikligi sirasiyla
%0,35 ve %0,83 idi. Dis sert doku yaralanmalarina bagli mine-dentin kiriklari her iki yilda da en sik goriilen
travma tipiydi. Travma olgularinin yillara gére cinsiyet, dis yapisi, cene ve lokasyona gore dagiliminda
istatistiksel olarak anlamh farkhlik saptanmadi (p>0,05).

Sonug: COVID-19 salgini dis travmasi vakalarinda azalmaya neden olmustur. Ancak pandemi nedeniyle
gocuklarin disari gikmasi kisitlanmasina ragmen dis travmalarinin dis ortamlarda daha sik meydana geldigi
dikkat cekiyor. Cocuklarda COVID-19 salgini sirasinda dis travmalarinin sikliginda anlamli bir azalma
gorulmediginden, ebeveynlerin ve ¢ocuklarin bazi riskli davranislardan kaginma ve korunma yontemleri
konusunda bilgilendirilmesi dnemlidir...

Anahtar Kelimeler: COVID-19 salgini, Cocuk dis hekimligi, Dis travmasi
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INTRODUCTION

Since January 2020, the new coronavirus disease (COVID-19) or
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) has
been a major global public health problem. SARS-CoV-2 belongs to the
family of betacoronavirus, which can cause serious illness and death. A
new type of coronavirus, called SARS-CoV-2, is a positive single-
stranded, enveloped large RNA virus that infects humans and various
animals.t

Some patients with SARS-CoV-2 infection exhibit varying symptoms,
while most are asymptomatic individuals. In symptomatic patients,
fever, cough, nasal congestion, fatigue, diarrhea, and upper respiratory
tract infections are among the clinical manifestations of the disease.
Because COVID-19 disease is transmitted through particles or droplets,
the diagnosis and treatment of oral diseases carry a direct risk of
infection in the clinical setting. For this reason, most dental clinics
around the world have suspended routine oral/dental treatments for a
while to prevent the spread of cross-infection and epidemic. However,
treatment was carried out with precautions for dental problems
requiring urgent treatment.2¢ Dental procedures that can be considered
urgent in Pediatric Dentistry were defined as cases of continuous and
severe tooth pain, extraoral swelling, and dental trauma in the decision
of the Turkish Ministry of Health's Coronavirus Science Board on April 1,
2020.7

Traumatic dental injuries, one of the dental treatments requiring
immediate intervention, can be caused by a direct or indirect force to
the tooth. Common etiological factors of traumatic dental injuries
include falls, motor vehicle accidents, and sports injuries. The teeth most
affected by trauma are maxillary central incisors, and if overjet
increases, the risk of trauma for these teeth also increases. Dental
traumas affecting permanent teeth are typically observed in the hard
tissues (crown, crown-root fractures, and root fractures) and the
periodontal support tissues (luxation and avulsion), whereas soft tissue
injuries are more prevalent in primary dentition. Traumatic dental
injuries can affect tooth development in children, resulting in
complications such as root resorption, pulp necrosis, ectopic eruption,
hypoplasias, and displacements.812

Whenever possible, it is crucial to avoid non-emergency dental
procedures to minimize the risk of COVID-19 transmission. The curfew
measures imposed in the Republic of Turkey on individuals aged
between 0-20 and 0-18 have resulted in a decline in visits to dental
clinics, except for emergency cases.!3

In order to assess the impact of these restrictions on dental
trauma cases, we conducted a retrospective study to compare the
number, causes, and types of traumatic dental injuries in patients who
applied to the Department of Pediatric Dentistry at Atatlrk University
Faculty of Dentistry in 2020 with those in the previous year. The null
hypothesis of the study is that there is no effect of the COVID-19
pandemic on the distribution of traumatic dental injuries in terms of the
sex, dentition, jaw, and location of the trauma among patients applying
to our faculty between 2019 and 2020.

METHODS

In this study, the dental records of patients who applied to the
Department of Pediatric Dentistry at Atatlirk University Faculty of
Dentistry due to dental trauma in 2019 and 2020 were examined. The
study was approved by the Ethics Committee of the Atatlirk University
Faculty of Medicine Research (Approval Nr. 29.12.2022/22). This study
was conducted in compliance with the Declaration of Helsinki. Written
informed consent was obtained from each subject and their parents to
record the trauma case. Dental trauma injuries were examined following
WHO guidelines. Information regarding the number of patients, age,

sex, type and location of trauma, and teeth affected by trauma were
evaluated from the dental records.

The number of patients, age, type of trauma, and distribution of
teeth affected by trauma were analyzed separately for each year and
compared statistically. The distribution of trauma cases over the years
in terms of sex, dentition, jaw, and location of the trauma was also
evaluated.

All statistical analyses were performed using Statistical Package for
Social Sciences (IBM SPSS Corp., Armonk, NY, USA) version 26.0. Fisher's
exact test was used to compare categorical data for 2 by 2 tables, while
the chi-square test was used for larger tables, with a significance level of
0.05.

RESULTS

The number of patients seeking treatment for dental trauma at our
clinic in 2019 was 103 (34 females, 69 males). In 2020, during the
pandemic, this number decreased to 69 (24 females, 45 males).
Although dental trauma was more common in males in both years, there
was no statistically significant difference between the sexes (p=0.810,
Table 1). The incidence of dental trauma among the patients who visited
our clinic was 0.35% (84 out of 24,347 patients) in 2019 and 0.83% (69
out of 8,349 patients) in 2020. In this retrospective study, the mean age
of children was 7.84.2 in 2019 and 7.4+4.3 in 2020. Dental traumas in
2019 involved 175 teeth, while in 2020, 132 teeth were exposed to
trauma.

Table 1. Distribution of traumatic dental injuries between the pre-pandemic and
pandemic periods in terms of the sex, dentition and jaw.

2019 2020 p
Sex Male 69 45 0.810
Female 34 24
Dentition Primary 59 38 0.400
Permanent 113 90
Jaw Maxilla 147 101 0.140
Mandible 25 27

The distribution of trauma cases by trauma types is presented in
Figure 1. The most common types of dental hard tissue and pulp injuries
in both 2019 and 2020 were enamel-dentin fracture (25% for 2019; 22%
for 2020) and complex crown fractures (11% for 2019; 16% for 2020).
Among periodontal tissue injuries, the most common injury was lateral
luxation injuries (19% for 2019; 23% for 2020), followed by avulsion (8%
for both years).

z
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m 2019 Permanent Teeth  m2019Primary Testh w2020 Permanent Teeth  m 2020 Primary Teeth

Figure 1. Distribution of trauma cases before and during the pandemic by trauma
types.
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Figure 2. Distribution of trauma cases that occurred before and during the
pandemic according to the location where they were observed

When the distribution of trauma cases according to the location of
trauma (at home, outside, or inside) was examined (Figure 2), it was
observed that 48% of traumas occurred outside in 2019, and this
increased to 55% in 2020. There was no statistically significant difference
between the years according to the location of the trauma cases
(p=0.253).

While 34% of trauma cases in 2019 were observed in primary
dentition and 66% in permanent dentition, these values shifted to 30%
and 70%, respectively, in 2020. There was no statistically significant
difference between the pre-pandemic and pandemic periods in terms of
the dentition types in which trauma cases were observed (p=0.400,
Table 1).

Upper central incisors were determined to be the most affected
tooth by trauma in both primary and permanent dentition. While the
highest number of traumatized teeth per person was 4 in 2019, it was
determined to be 6 teeth in 2020. In addition, the mean number of
traumatized teeth was 1.7+0.8 and 1.9+1.2 in 2019 and 2020,
respectively. The incidence of dental trauma in patients who applied to
our clinic was 0.72 teeth/100 children/year in 2019, and 1.58 teeth/100
children/year in 2020.

Upon examining the distribution of trauma cases according to the
jaws in both years, it was observed that traumas were more frequent in
the maxilla (85.5% in 2019, 78.9% in 2020), but no statistically significant
difference was found between the two years (p=0.140, Table 1).

DISCUSSION

The COVID-19 pandemic has led to guidelines recommending
postponement of non-essential dental treatments and prioritizing
treatment for patients experiencing pain, swelling, bleeding, and
trauma.’®> Pandemic-related restrictions, such as lockdowns, social
distancing, and closure of schools and businesses has affected not only
the incidence of dental caries but also traumatic dental injuries.13 In this
retrospective study, we aimed to evaluate the impact of pandemic-
related restrictions on the number, causes, and types of traumatic
dental injuries in pediatric patients.

It has been reported in the literature that there was a decrease in
the number of patients presenting with trauma complaints during the
Covid-19 period.1618 Although the number of patients admitted to our
clinic due to traumatic dental injuries in 2020 compared to the previous
year has decreased significantly, the incidence of trauma has increased.
Similar to the study by Hahn et al.,»° the increase in the incidence of
trauma in patients who applied to our clinic in 2020 is due to the
decrease in the number of patients who applied. This decrease may be
attributed to pandemic-related restrictions, such as reduced outdoor

CurrRes Dent Sci 2024 34(2): 128-132 / doi 10.5281/zenodo.11058611

activities, school closures, and decreased social interactions. However,
curfews for those under 18 in Turkey did not seem to significantly affect
the number of patients seeking treatment for dental trauma at our
clinic.13

Although boys are generally more prone to dental trauma than girls,
some researchers have reported that girls are at least as likely to be at
risk as boys.20 However, it is important to note that the majority of
traumatic dental injuries in our study occurred in male patients, which is
also consistent with previous studies.?122 The reason for this may be that
boys engage in more risky and aggressive behaviors, such as
participating in aggressive sports and displaying violent behavior.z3

In many studies in the literature, it has been stated that the most
common type of injury is uncomplicated crown fractures in permanent
teeth and periodontal injuries in primary dentition.2* In studies
conducted during the Covid-19 period, it was stated that the most
common type of trauma was crown fracture.2>26 Similarly, in our study,
the most common types of trauma in both years were enamel-dentin
fractures in permanent teeth and lateral luxation injuries in primary
teeth. The higher incidence of these types of injuries may be due to their
association with falls and accidents that cause direct trauma to the
teeth.

Dental injuries are typically observed on the anterior teeth, with a
higher incidence in the upper incisors.?’ Similar to Covid-19 period
literature, our findings show that the upper central incisors are the most
commonly affected teeth by trauma in both dentition.282° This can be
attributed to their location in the front part of the jaw, which is less
protected by the upper lip, as well as the lack of mobility in the upper
jaw compared to the lower jaw. Furthermore, the prominent position of
the upper central incisors in the arch and their susceptibility to direct
trauma contribute to the high incidence of injuries 30,

It has been noted that traumatic dental injuries often occur in
school, home, and outdoor environments 3. In this study, it was
observed that 48% of the traumas occurred in the external environment
in 2019. Despite the curfew restrictions due to the pandemic, our
findings imply that a majority of dental traumas in 2020 still occurred in
external environments.

Finally, our study found no statistically significant difference in the
distribution of traumatic dental injuries between the pre-pandemic and
pandemic periods in terms of the sex, dentition, jaw, and location of the
trauma. Therefore, the null hypothesis was accepted. This suggests that
pandemic-related restrictions did not have a significant impact on the
distribution of traumatic dental injuries in our patient population.

Our study has some limitations, including its retrospective nature
and the reliance on dental records for data collection. In addition, we
only included patients who presented to our clinic and may not have
captured cases that were managed elsewhere or not reported at all.
Future studies could use a prospective design and include a larger
sample size from multiple clinics to provide a more comprehensive
understanding of the impact of the pandemic on traumatic dental
injuries.

CONCLUSION

While the COVID-19 outbreak led to a reduction in dental trauma
cases, it is noteworthy that dental traumas occurred more frequently in
outdoor environments despite restrictions on children going out due to
the pandemic. Since no significant reduction in the frequency of dental
traumas was observed during the COVID-19 outbreak in children, it is
important to inform parents and children about avoiding certain risky
behaviors and protection methods
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Investigation of the Reasons Behind
Preferring Faculty of Dentistry Atatiirk
University Among the Enrolled Students

Atatiirk Universitesi Dis Hekimligi Fakiltesini
Kazanan Ogrencilerin Meslek ve Fakdilte Tercih
Nedenlerinin Incelenmesi

ABSTRACT

Objective: To evaluate the reasons behind choosing Atatirk University Faculty of Dentistry among the enrolled
students in the academic terms of 2019-2020 and 2020-2021.

Methods: The study was conducted by survey data collection method. The surveys were applied to a total of 202
students whom are enrolled in the faculty of dentistry for 2019-2020 academic year and a total of 168 students
for 2020-2021 academic year. Descriptive, frequency analysis, and cross tables were used in statistical analysis
of the data obtained.

Results: As a result of the analysis, it was found that the preference order of Atatiirk University Faculty of
Dentistry was 8.6 + 5.5 for the students of the 2019-2020 academic term and 9.7 + 6.1 for the students of
the 2020-2021 academic term.

Conclusion: As a result of the answers to the questionnaire questions, it was found that the students whom are
enrolled in our faculty in both terms preferred the dentistry profession and our faculty with prior knowledge,
and that the pandemic period did not have a significant effect on their preferences such as profession, city,
university.

Keywords:  Choice of profession, Covid-19, Dentistry, Education

oz

Amag: Bu calismada, Atatiirk Universitesi Dis Hekimligi Fakiltesi’ni 2019-2020 ve 2020-2021 akademik
dénemlerinde kazanan 6grencilerin meslek ve fakdlte tercih nedenlerinin degerlendirilmesi amaglandi.
Yontemler: Calisma anket ile veri toplama yontemi ile gergeklestirildi. Anketler 2019-2020 akademik
doneminde dis hekimligi faktltesini kazanan toplam 202 6grenciye, 2020-2021 akademik déneminde ise
toplam 168 6grenciye uygulandi. Elde edilen verilerin istatistiksel analizinde deskriptif, frekans analizi ve
¢apraz tablolardan yararlanildi.

Bulgular: Yapilan analizler sonucunda Atatiirk Universitesi Dis Hekimligi Fakiiltesi’nin tercih siralamasinin
2019-2020 akademik dénem 6grencileriigin 8.6+5.5, 2020-2021 akademik donem 6grencileriiginise 9.7 £6.1
oldugu gorildu.

Sonug: Anket sorularina verilen cevaplar neticesinde her iki donemde de fakiltemizi kazanan 6grencilerin
dis hekimligi meslegini ve fakiiltemizi dnceden bilgi sahibi olarak tercih ettikleri; pandemi déneminin meslek,
sehir, Universite gibi tercihler Gzerinde 6nemli bir etkisinin olmadigl sonucuna varildi.

Anahtar Kelimeler: Covid-19, Dis hekimligi, Meslek secimi, Ogrenci
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INTRODUCTION

Human life is a complex cycle dominated by many periods and
turning points. In these periods, the transition from secondary education
to higher education is one of the most crucial steps. As during this
period, the individual is involved in a different education phase toward
his lifetime profession. One’s occupation is very critical for everyone as
it is affecting his social life greatly and helping him to gain his identity
and prove his existence.! Therefore, choosing the right profession is one
of the key points of a person's life. Also, it is very important as it helps to
a great extent in society survive. That's why; developed countries
restructure their education systems to be in line with today's needs, and
maximizing the number of qualified people and their efficiency. Their
plans were guided by primary school students’ interests and abilities.2
Insufficient profession knowledge and unmatched abilities may hinder
one’s to be successful in his future career. Many factors may contribute
in career choice including; working conditions, financial rewards,
security and status, the nature of the profession, the ability to work with
people, the use of personal or manual skills, and the interest in science
and research.3# In addition, our family, friends, role models and our
environment, also have an impact. Dentists are playing such an
important role in society as professional health workers.> Dental
education has a very challenging, complex, stressful, and long-lasting
university education process.® Due to the nature of the profession,
dental education is considered to be very stressful because of the need
for human communication, clinical practice and theoretical knowledge.”
9 In addition, since this education process is a period in which theoretical
and practical education continues together for 5 years, so accurate
choice for the profession is very critical. It is an undeniable fact that the
students who choose their profession will be highly motivated which will
affect the education process positively. The aim of this survey study was
to comparatively investigate the reasons for choosing the faculty of
dentistry among the enrolled students in different academic terms, the
factors that were effective in choosing the profession, and the
knowledge about the dentistry profession. The hypothesis of the study
was that the Covid-19 pandemic would negatively affect the career, city
and university preferences of the students who were enrolled in the
2020-2021 academic term.

METHODS

This study was carried out with participation of a total of 370
students who were enrolled in Faculty of Dentistry Atatiirk University in
the academic terms of 2019-2020 and 2020-2021 and started their
education life. 202 students from the 2019-2020 academic year (A) and
168 students from the 2020-2021 academic year (B) participated in the
study. Repetitive and mid-term students were excluded from this study.

The study was carried out in 2 stages and with data collection
method by questionnaire. In the 2019-2020 academic year, the
questionnaires were administered by 2 researchers at the same time,
dividing the students into 2 groups. The questionnaire consisted of 44
questions in total. The first 5 questions of the questionnaire consisted of
questions about demographic information and the order of preference
of the faculty of dentistry. The following 37 question section consisted
of questions to determine the effective factors in the selection of the
dentistry profession, prepared according to the Likert scale, and the last
2 questions were questions containing thoughts about the future. In the
2020-2021 academic year, the surveys were administered to students
online through a single platform. In the survey applied in this period, in
addition to the survey questions of the previous period, a section of 10
questions for the Covid-19 pandemic was added.
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Statistical Analysis

SPSS 20 program (IBM SPSS Corp., Armonk, NY, USA) was used to
evaluate the obtained data. Descriptive, frequency analysis, and cross
tables were used to evaluate the data.

RESULTS

As a result of the statistical analysis, it was observed that the mean
age of the population participating in the study was 19.16 +1.59 years,
and the distribution by gender was 59.5% female and 40.5% male. It was
noticed that the preference order of Atatlirk University Faculty of
Dentistry was 8.6 +5.5 for the group (A) and 9.7 6.1 for the group (B).
In group (A) 54% of the student choose medical faculty as the first
choice, while 39.6% of the student preferred dentistry faculty. While in
group (B), 68.5% chose faculty of medicine and 28.6% chose faculty of
dentistry. The second choice for the students if they wouldn’t get
accepted in the faculty of dentistry for group (A) were as the following;
30.2% pharmacy, 25.2% engineering, 19.8% medicine faculties. While
for group (B) were as the following; 31.5% pharmacy, 23.2% medicine
and 17.9% engineering. At the end of the questionnaire, there were 2
questions about the future expectations and the most challenging point
in this profession. 39.6% from group (A) reported that it was the difficult
education process, while 35.1% of group (B) students answered with job
opportunities. To the question of what will make you happiest, both
group (A) (37.1%) and group (B) (46.4%) students gave the answer to be
beneficial to human health. The highest percentage of answers given by
group (A) and group (B) students to the questions prepared according to
the Likert scale of the questionnaire are shown in Table 1 comparatively,
and the answers given to the questions examining the effect of the
Covid-19 pandemic on the preferences of group (B) students are shown
in Table 2.

DISCUSSION

Within the scope of the study, it was aimed to comparatively
investigate the factors affecting the choice of profession and the reasons
for choosing the faculty for the students who were enrolled in Faculty of
Dentistry Atatiirk University in different academic terms. According to
the results of the study, it was observed that Covid-19 pandemic did not
adversely affect students’ career, city and university preference so the
suggested hypothesis was initially rejected.

The family factor is one of the most important determinants of
students' choice of city, department and university, especially due to
their socio-economic status.’® The socioeconomic and cultural level of
the family is considered to be an important factor affecting the choice of
the profession. Young family members with high economic and cultural
level are supported in line with their abilities and interests, while those
in families with unfavorable economic and cultural opportunities are
directed to fashionable professions that will bring great profit or
reputation in a short time.! In cases where family pressure is dominant
and where the tradition of passing the profession from father to son is
maintained, it is seen that there is pressure putted on the young
member to continue his father's profession. It has been observed that
the young member who has been always directed to a certain profession
is going either to his father's profession or is trying to have his ideal
profession by opposing his family. In the research, it has been shown
that the socioeconomic level of the family and the educational status of
the parents are effective in the choice of profession. On the other hand,
Filter'2 concluded in his/her study on academically talented students
that the family standard is not affecting their faculty choice. In the
studies conducted to investigate the effectiveness of family guidance
when choosing a profession, Kosker and Kaya!? found that 58.4% of
them were affected by family guidance; while this rate was 54.3% in
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Table 1. Distribution of the highest percentage of responses to survey questions

2019-2020 (A) Term 2020-2021 (B) Term
No  Question Rate (%)  Answer Rate (%) Answer
1 My family's guidance affected my choice for dentistry. 33.2 | agree 28.6 I'm undecided
2 The guidance of my close friends affected my choice for dentistry. 37.1 | do not agree 42.9 | strongly disagree
3 My family members influenced my profession choice. 33.7 | strongly disagree 23.2 I'm undecided
4 I think dentistry will meet my future expectations. 37.6 | agree 42.9 | agree
5 When choosing dentistry, | thought about future job opportunities. 42.6 | agree 45.2 Absolutely | agree
6 Financial income influenced my choice for dentistry. 40.1 | agree 32.7 | agree
7 | knew that manual dexterity have an important role in dental education. 55 | strongly disagree 66.1 Absolutely | agree
8 | considered my abilities while choosing dentistry. 29.7 | agree 29.8 Absolutely | agree
9 | think dentistry is a prestigious profession. 50 Absolutely | agree 54.2 Absolutely | agree
10 | think that dentistry is having its deserved value in society. 34.2 I'm undecided 35.1 I'm undecided
11 My score in the university exam affected my choice. 38.1 Absolutely | agree 58.9 Absolutely | agree
12 The university | will enroll in affected my choice. 27.2 | agree 48.2 Absolutely | agree
13 | searched a lot before choosing my future profession. 32.7 | agree 32.7 I'm undecided
14 The city factor played a role in my preference. 28.7 | strongly disagree 23.8 Absolutely | agree
15 My interest in the healthcare sector affected my choices. 37.6 Absolutely | agree 60.7 Absolutely | agree
16 | evaluated the working environment and conditions of the dentist. 48.5 | agree 35.1 | agree
17 | find that dentistry profession is sufficient for my future career goals. 37.6 | agree 33.9 | agree
18 My interest from the past was effective in my choice of dentistry. 22.8 | do not agree 26.8 I'm undecided
19 My past dental treatments affected my choice for dentistry. 43.1 | strongly disagree 58.3 | strongly disagree
20 The fact that the field of work is related to human health itself affected my choice. 29.7 | agree 39.3 Absolutely | agree
21 The moral value of the profession affected my choice. 35.6 | agree 26.8 Absolutely | agree
22 | think that my personality traits are compatible with the requirements of the profession. 35.6 | agree 36.9 | agree
23 I think that dentistry will satisfy me professionally. 39.1 | agree 36.3 | agree
24 The popularity of dentistry affected my choice. 37.6 | agree 39.3 | agree
25 I think that my success in my education life affected my choice. 47.5 | agree 43.5 | agree
26 | think that | am aware of the responsibilities required by dentistry profession. 54.5 | agree 50 | agree
27 | was aware that dental education is more costly than others in terms of finance. 50.5 | strongly disagree 70.8 Absolutely | agree
28  The technological tools used in dentistry had a positive effect on my choice for dentistry. 31.2 | agree 36.9 I'm undecided
29 | think that hours set for theoretical courses are sufficient. 35.6 | agree 35.1 I'm undecided
30 | think that hours set for practical courses hours are sufficient. 40.1 | agree 33.9 I'm undecided
31 I think practical courses in dentistry are beneficial. 42.6 Absolutely | agree 59.5 Absolutely | agree
32 | think dental learning is stressful. 37.1 Absolutely | agree 62.5 Absolutely | agree
33 | think dental education is stressful. 50.1 Absolutely | agree 40.5 Absolutely | agree
34 | think that dentistry education period is sufficient. 41.1 | agree 55.4 Absolutely | agree
35 1 would like to have specialization or doctoral education after my undergraduate education. 60.4 Absolutely | agree 61.3 Absolutely | agree
36 I am happy that | chose dentistry. 34.2 Absolutely | agree 41.1 Absolutely | agree
37 If | had the opportunity to choose again, | would choose the faculty of dentistry again. 34.7 Absolutely | agree 41.1 Absolutely | agree

Table 2. Distribution of the answers given by the highest rate of 2020-2021 (B) term students to the questions about the impact of the Covid-19

pandemic on career choice and university preferences

No  Question Rate (%) Answer

1 The pandemic process has been effective in my career choice. 48.8 | strongly disagree
2 My perspective on dentistry has changed during the pandemic process, and this has had an impact on my choices. 57.1 | strongly disagree
3 During the pandemic period, the dedication of health workers and the responsibilities they took were instrumental in my choice of profession. 27.4 | strongly disagree
4 During the pandemic period, seeing how important the health is and the sanctity of helping people has been effective in choosing the health field. 26.2 Absolutely | agree
5 From the assignments given to dentists during the pandemic process (filiation, etc.) | was aware, and this was effective in my choice. 36.3 | strongly disagree
6 | was aware of the precautions dentists took in the working environment during the pandemic process, and this had an impact on my choices. 28 | strongly disagree
7 During the pandemic process, the case rates in the cities were effective in my choices. 66.7 | strongly disagree
8 The pandemic process will negatively affect education life. 72.6 | strongly disagree
9 I think that online education for dentistry will be effective and sufficient for theoretical lessons during the pandemic. 28 | am undecided
10 | think that online education for dentistry will be effective and sufficient for practical lessons during the pandemic. 66.1 | strongly disagree

Aydemir’s! study. According to the results of the current study, 51% of
group (A) and 26.8% in group (B) answered that family guidance was
affecting their choice. Based on these results, it can be concluded that
the socioeconomic level, educational status and current living conditions
of the family is affecting the students in this process. Another factor that
might affect the profession choice is the surrounding environment. In
the current study, 55.5% of group (A) students and 74% of group (B)
students were against the fact that the surrounding environment
affected their choice for the faculty of dentistry. In contradiction with
Kosker and Kaya,!3 the results of this study showed that the effect of
close/familiar dentists on the profession choice is relatively less. The
difference between the results of the 2 studies was related to the
difference in the region of residence or the seasonal differences in which
the study was conducted.

The fact that there are many job opportunities for professions in the
field of health sciences and the value shown by the society to that
profession have had a great impact on career choices. According to the
studies, it has been shown that guarantying vacancy in these professions
affects the students’ choice.’> According to the results of the survey
study, the fact that dentistry profession is economically very
advantageous, availability of job opportunities, being a future-oriented
profession and following the technology were effective in choosing this
profession. 68.8% of group (A) students answered that the profession is
with good economic return that was in line with the result of the
previous study; on the other hand, only 19 % of group (B) reported that.
The fact that 46.4% of group (B) students which was the highest rate of
answer given to the same question about "benefiting human health"
suggests that the devoted work of health workers during the pandemic
period was appreciated by the society, and this affect the students’
choice toward the health sector. Also, the prestige of dentistry was
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questioned and most of the participants (group A: 81.7%, group B:
84.2%) gave a positive answer, this result was in accordance with Z. B Al-
Bitar et al.’® It showed parallelism with his work on Jordan University
students.’® The high rate of positive response reveals the effectiveness
of prestige and future career goals in choosing dentistry. Considering all
these answers, it was thought that dentistry profession still maintains its
popularity in the society and is among the most preferred occupations.
It was found that reasons such as the interest in the health sector (group
A: 69.3%, group B: 79.7%) and the fact that the field of study was human
health (group A: 54%, group B: 60.1%) were among the reasons that
affects the students’ choice. Also, the fact that the healthcare field was
preferred by the students with high scores in the university exams was
in parallel with the results that showed that healthcare profession was
on the top of their preference lists. But, it was thought that although
group (B) students’ answers weren’t highly positive, the importance of
healthcare profession increased highly during the pandemic period and
great responsibilities taken by healthcare professionals to set an
example for new generations.

Evaluation of the answers given by the participants showed that; |
learned about the profession before the choice (group A: 56%, group B:
53.6%), | took my abilities into consideration while choosing (group A:
54%, group B: 56%), | evaluated the working environment and conditions
(group A: 70.8%, group B: 68.4%), my past interest was affecting my
choice (group A: 35.7%, group B: 32.8%), | am aware of the
responsibilities required by the profession (group A: 76.8%, group B:
76.8%), | am aware that dental education is more costly than others
(group A: 83.7%, group B: 94.6%). Highly positive answers were given to
the questions that was about whether the students have obtained the
necessary information about dentistry profession before choosing it and
if they made a conscious choice or not. In addition, the fact that group
(A) and group (B) answers were very close is supporting the idea.

Although the students responded positively to the question "l would
choose the faculty of dentistry if | had the opportunity to choose again,"
(group A: 54.5%, group B: 70%) it was thought that the difference
between them may be due to the differences between face-to-face and
long-distance education, especially when considering that the rate of
answers to the question that was evaluating the stress of the education
term was (group A: 79.3%, group B: 73.2%). In this survey study, when
the participants were asked about the necessity of doctoral and post-
graduate studies the showed results were; positive for (group A: 77.7%,
group B: 84.5%) and strongly agree for (group A: 60.4%, group B: 84.5%),
which is similar to the study implemented by Kiicikesmen and
Kirzioglu.l7 So, that was an evidence that the interest in postgraduate
education in our country is increasing day by day, and that also showed
that the number of qualified personnel will increase.

The opinions of the students about their current educational status
were also included in the study. In which the results were found as the
following: 78.7% of group (A) and 83.4% of group (B) answered that the
current education term was sufficient, 57.9% of group (A) and 56.7% of
group (B) responded that the theoretical lessons hours was enough,
63.9% of group (A), and 54.2% of group (B) reported that the practical
hours were enough, 75.3% of group (A) and 74.5% of group (B) said that
the practical courses were useful and 73.7% of group (A), and 85.1% of
group (B) answered that they found that basic medical course should be
taken. This showed that the students were satisfied with the current
education plan. These results are compatible with a similar study!” that
showed that the education given in both our faculty and other faculties
in our country is in accordance with the standards.

The SARS-COV2 epidemic, which started in Wuhan city of Hubei
province of the People's Republic of China on December 31, 2019,
affected the whole world. The epidemic reaching the level of pandemic
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(COVID-19) has greatly affected each country policy in managing the
epidemic. Due to the high level of contagiousness, most countries have
taken tough decisions to fight the epidemic, and as a result, disruptions
have occurred in many sectors such as education, health and industry.
Due to the rapid spread of the epidemic and its aggressive nature, it has
been decided to continue the current training online making restrictions
on all levels of education all over the world. The effectiveness of online
distance education in professions where practical education is also
intense, such as dentistry, and how successful it is a controversial issue.
A survey study was conducted to examine the opinions of students in
higher education institutions about online education during the 2020
pandemic process. In this study, the efficiency of practical and
theoretical courses with the online education method during the
pandemic process was questioned, 12.5 % of the students were
productive for practical lessons, 87.5% were inefficient and for
theoretical courses, 21.5% answered that it was efficient while 78.5%
reported that it was unproductive. After the pandemic phase ended, the
students were asked about which education system they would prefer,
90.3% of them wanted face-to-face education and 9.7% preferred to
continue online education.’® Students’ anxiety about the quality of
education they perceive should be evaluated. The pandemic phase
affected the career choice of 31 students (18.4%) and 84 students (50%)
preferred the healthcare sector because of recognizing the importance
of health and the sanctity of helping people. Another important issue
regarding the pandemic is that the pandemic is not affecting every city.
Since the attendance periods of the students were also during the
epidemic, the students could consider the rate of cases in cities in their
city selection. In the survey study, only 10 students (6%) stated that the
case rates in cities affected their choices. Since this number was quite
low, it was concluded that the pandemic period did not affect the
students negatively.

One of the limitations of this study was that the survey was
conducted face-to-face for part of the participants and online for the
other. This may have been reflected on the results of the survey, as
group (B) students filled out this survey while having distance education
and could not see the city, university, and faculty-based variables.

CONCLUSION

Students consider many factors when choosing a profession. The
widespread use of technology for getting information about any
profession allows the students to have preliminary information about
the profession and make their right choice. The data obtained in the
study revealed that the students who preferred our faculty in 2 different
academic education terms chose it voluntarily and knowingly about
dentistry profession and about our faculty. This conclusion made us
recognize that the students will be more motivated and will have a more
successful education life.
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Covid-19 Pandemi ve Geriatrik Hastalarin
Protetik Acidan Degerlendirilmesi

Covid-19 Pandemia and Prosthetic Consideraton of
Geriatric Patients

0oz

Yaslanma viicudun hiicre, doku ve organlarinin etkilendigi bir suregtir. Tim bu degisimler yash bireyler igin
hastaliklardan olumsuz etkilenme riskini de artirmaktadir. Viicut savunmasini saglayan immun sistemin de
yaslanmasiyla, enfeksiyon, kanser gibi olumsuzluklar artar. Enfeksiyonlar birinci siradaki 6lim nedeni olarak
bilinmektedir.

COVID-19 sebebiyle kaybedilen insanlarin biyik bir kismini yaslilar olugturmaktadir. Bu durum, yash bireyleri,
Covid-19 tedbirleri ile korunmaya galisirken, yalnizhk duygusu, garesizlik, korku ve kaygilarinin artmasina da
neden olmustur.

Diinyada aksi veya benzer hassasiyeti icermeyen yonde uygulamalara ragmen, Tlrkiye de yaslilara ve dezavantajli
gruplara taninan oncelik ve koruma tiim yonleriyle degerlendirilmelidir. Yagh bireylerin pandemi 6nlemleri
neticesinde izolasyon hareketsizligi ve ¢ogunlugunu olusturduklari protetik agiz ve dis saglgl sorunlarinin
otelenme durumunun ivedi sonlandirma ¢éztimleri bulunmalidir.

Tim dinyayi sadece saglik alaninda degil, sosyal ve ekonomik olarak da sarsan Covid-19 ile ilgili bilinen her sey
zamanla degisebilir. Bu etkiler ve sonuglari ancak pandemi bitince, yeterli sayida ¢alisma yapildik¢a, tam olarak
anlasilabilecektir.

Anahtar Kelimeler:  Covid-19, Geriatrik Bireyler

ABSTRACT

Aging is the cell process by which tissues and organs are affected. All these changes increase the risk of
being negatively affected by diseases for elderly people. With the aging of the immune system that
provides the body's defense, negativities such as infection and cancer increase. Infections are known as
the leading cause of death.

Despite similar sensitivities or otherwise free applications in the direction of the world, Turkey also
recognized the priority and protection to the elderly and disadvantaged groups should be considered in all
aspects. As a result of pandemic precautions of elderly individuals, urgent solutions should be found for
the immobility of isolation and the postponement of prosthetic oral and dental health problems, of which
they constitute the majority.

Everything known about Covid-19, which shook the whole world not only in the field of health, but also
socially and economically, may change over time. These effects and consequences will only be fully
understood when the pandemic is over and a sufficient number of studies are done.

Keywords: Covid-19, Geriatric individuals

GiRiS

Yaslanma, islevselligin, biyolojik olarak verimliligin azaldigi, immin sistemde gerilemenin goraldigu
evrensel bir sirectir.l» 2 Kronolojik yaslilik, toplumlarin tibbi ve sosyal alanda gelismislikleriyle
degisebilmektedir.! Turkiye’de 65 yas Uzeri bireyler yasli ntifus olarak kabul edilir.3 Hindistan’da* ve Cin’de5
60 yas ve izeri, ingiltere’de$, Amerika Birlesik Devletleri’nde’, Almanya’da?, 65 yas ve {izeri bireyler yash
nifusu olusturur. Ancak sadece kronolojik yasin yasl taniminda kullanilmasinin dogru olmadigi da
savunulmaktadir.8 Her bireyin psikolojik, biyolojik, genetik faktorleri, sosyo-kultiirel durumlarinin
kronolojik yas ile birlikte degerlendirilmesi gerektigi rapor edilmistir.! Diinya Saglk Orgiitii (DSO), yasam
suresinin uzamasina bagli olarak yaslilik kavraminin degisebilecegini belirtmistir. Daha 6nceleri 60 yas ve
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izerini yash olarak tanimlayan DSO, giiniimiizde 65 yas ve {zeri
bireylerin yasli olduklarini rapor etmistir.2 Teknolojinin insan yararina
sundugu birgok olumlu durum, saglik alanindaki uygulamalar, bulasici
hastaliklarin  kontrol altina alinmasi, yash nifusun artmasi ile
sonuglanmaktadir.? 2019 yilinda, diinyada, 700 milyon yasli niifus oldugu
tespit edilmistir ve bu rakam, dinya nifusunun % 9,3’Gnd
olusturmaktadir.® Ulkemizde, 2019 yilinda, Tirkiye istatistik Kurumu
(TUIK) 7 milyon 550 bin yash niifus oldugunu bildirmistir.3 Oliimlerin,
gelismis Ulkelerde % 86, Ulkemizde % 78.7, oraninda muzmin
hastaliklardan kaynaklandigi bildirilmistir.> 10 Covid-19 pandemisinin bu
istatistiki verilere etki edecegi gli¢li bir varsayim olup, o6zellikle
arastiriimasi gereken bir gelisme olacaktir.®

Covid-19, beta-koronaviris ailesinin alt grubu olan SARS-CoV-2'den
kaynaklanmaktadir. Bu virusler, zarfl, pozitif tek sarmalli blyik RNA
virslerdir. Cin’in  Wuhan sehrinde, 2019 yili Aralik ayinda gérilen ve
deniz Urlnleri pazarinda hayvandan insana gectigi distnulen virisiin,
insandan insana hizla bulastigi rapor edilmistir.1% 12 Bu bulas damlaciklar
ya da dogrudan temas yoluyla olabilmektedir.13-1> Fekal-oral yolla bulas
oldugu da rapor edilmistir.16

Dis hekimliginde kullanilan ultrasonik temizleyiciler, doner aletler,
yuksek basing ile su plskiirten aeratorlerin olusturdugu aerosoller (¢api
50 um'den kuglUk pargaciklar) ciddi enfeksiyon tehdidi olustur-
maktadir.17-21 Bu parcaciklarin uzun siire havada kalabilmeleri sebebiyle
dis kliniklerinde, enfeksiyon riski ¢oktur.1?- 20, 21 Bylas riskinin en aza
indirgenmesi adina salgin siiresince kati protokoller uygulandi. Klinikler
bu protokollere uygun hale getirildi. 17-22

Covid-19, asemptomatik olarak gegirilebilirse deZpnémoni ile agir
seyredebilen ve yogun bakim ihtiyaci duyulabilen vakalar da az degildir.2*
Cocuklar dahil?®> 26 her yas grubunu etkiledigi bilinmektedir. Ancak en
ciddi  komplikasyonlarin  bagisikhig baskilanmis, kardiyo-vaskiler
hastaliklari, endokrin ve solunum rahatsizliklari olan yetiskinlerde
goruldigi rapor edilmistir.2”

Bircok hastanin asemptomatik olarak hastaligi atlatmasi?* virlsin
yayllmasini 6nlemeye yonelik ¢abalari zorlastirmaktadir. Ates, halsizlik,
nefes darligi, bas agrisi, kas ve kemik agrilari hastalarin hastaneye
basvurma nedenleridir. Ayrica ishal, mide bulantisi, gogis agrisi da
gorilmektedir. Vakalarin %10’ u igin mekanik ventilasyon ve yogun
bakim Unitesi’ ne yatis gerekebilecegi rapor edilmistir.2* Pnémoni
durumunda oksijen saturasyonunda azalma goriilmektedir. Kotllesen
hastalarda akut solunum yetmezligi, akut bobrek hasari, ¢oklu organ
yetmezligi gibi agir durumlar gelismektedir.24 28 2% Bu agir durumlardan
sorumlu tutulan sézde "sitokin firtinasi" proinflamatuar sitokinlerin asiri
Uretilmesidir ve sitokinlerin hedef oldugu tedavi ile mortalitenin
azaltilabilecegi savunulmaktadir.3°

Cok hizli yayilan ve kiresel bir tehdit olan Covid-19 bir yili agkin
suredir insanlarin yasam bicimlerine de miidahale etmis bir virlstir.3°
Diinya Saghk Orgiiti (DSO) tarafindan da 12 Mart 2020'de pandemi
olarak isimlendirilmig3lve bitun Ulkelerin glindeminde ilk sirayi almistir.
Ne yazik ki bu virls ile miicadele, saglik ¢alisanlarinin tek basina Uste-
sinden gelebilecegi bir durum degildir. Tim insanlk hastaliga yakalan-
mamak igin tedbirli davranmalidir. 26 Mayis 2020 tarihine kadar diinya
¢apinda 5.404.512 kiside COVID-19 tespit edilmis ve 6liim orani %6.4 ile
343.514'e ulastig rapor edilmistir. Amerika Birlesik Devletleri’nde
1.618.757 vaka ile dogrulanmis en yuiksek sayi bildirilmistir.30 32

ingiltere’ de yapilan bir arastirmaya gére Covid-19 ile iliskilendirilmis
olumlerin; cogunlukla yash olma, yoksunluk, diyabet, siddetli astim gibi
tibbi durumlarda meydana geldigi rapor edilmistir. Ayrica siyah ve Giiney
Asya’ llarin, beyaz etnik kékene sahip insanlardan daha yiksek risk
altinda oldugu saptanmistir.33

Yaghlar Neden Daha Cok Etkilendi?
Yaslanma viicudun biitlin hiicre, doku ve organlarinin etkilendigi,

genetik, biyokimyasal, sosyal, ruhsal degisimler ve yasam konforundaki
azalmayla sonuglanan bir stiregtir.® Tim bu degisimler ¢ok sayida kronik
hastaligin yas ilerledik¢e daha fazla gériilmesine sebeptir. Ek olarak daha
stk enfekte olan yasl bireyler icin34-3¢hastaliklardan olumsuz etkilenme
riski de yasin ilerlemesiyle artmaktadir.3% 37Viicut savunmasini saglayan
immun sistemin de yaslanmasiyla, enfeksiyon, kanser gibi olumsuz
durumlarin artmasi ve otoimmin bozukluklarin ortaya g¢ikmasi
kaginilmazdir.38 65 yas Ustu kisilerde her 3 kisiden 1’ i igin birincil 6lim
nedeni olarak enfeksiyonlar gosterilmistir.3°Ayrica sekonder risk faktori
olarak da 6liim sebepleri arasinda sayilabilir. Bu durum immiin sistemin
de yaslanmasi ve asi etkinliginin azalmasi ile agiklanmaktadir.®

Geriatrik bireylerde, atipik prezantasyonlar sebebiyle enfeksiyon ve
bircok hastaligin tanisi ge¢ konulmaktadir.2’. 40 Pnémoni teshisiyle
hastanede yatan geriatrik hastalarin ilk ti¢ giinde viicut sicakhginin diistk
seyretme egiliminde oldugu rapor edilmistir.41 Ayrica genclere kiyasla
vicut sicakliklari da dustktar.#2 COVID-19 tanisi konulmus yasl
bireylerde de genglerdeki kadar ates olmadigi rapor edilmistir.3’Ancak
atesin olmamasi enfeksiyon olmadigini gbstermemektedir.4244 Bu
sebeple, yasllarda, timpanik sicakligin 37.3°C’ den yiiksek oldugu
durumlarin, ates yiksekligi olarak degerlendirilmesinin fayda
saglayacagini vurgulayan yazarlar mevcuttur.*!

COVID-19’ un yash bireylerde konflizyon, akut mental bozukluklar,
hizli soluma, kan basincinda diisme, yirimede gligliikk, yutma zorlugu
gibi atipik prezantasyonlarla baslamasi taninin ge¢ konulma
sebeplerindendir.?%45Cin de yapilan bir arastirmada, yogun bakimda
yatan yash bireylerde akut akciger enfeksiyonu igin atipik bulgularin
dispneden 6,5 glin 6nce ortaya ¢iktigl rapor edilmistir.4! Yogun bakim
ihtiyaci olmayan, geng¢ bireylerde bu sirenin 2,5 gin oldugu
bildirilmistir.#¢ Bu durum, atipik prezantasyonlar sebebiyle yashlarda
hastalik ¢ok ilerledikten sonra tani koyulmasi ve fatal seyretmesine
neden olabilecegini disindirmelidir.42. 46

COVID-19 tedavi protokoliinde mevcut, hidroksiklorin gibi ilaglarin,
yan etkileri ve ilag etkilesim potansiyellerinin, geriatrik hastalarda
enfeksiyon seyrini olumsuz etkileyebilecegini bildiren yazarlar da
mevcuttur.*- 47 Geriatrik hastalarin bir kisminda karsilastigimiz demans,
polifarmasi, duyusal kayiplar gibi durumlarin da anamnezi giglestirdigi
ve semptomlari maskeledigi bildirilmistir.40. 42

COVID-19, yashlarin cogunlugunda 6limcil seyretmemekle birlikte,
yogun bakim ihtiyaci olanlarin ve 6len hastalarin blyik kisminin geriatrik
bireyler oldugu da bilinmektedir.3> 41

Fizyolojik bir slire¢ olan yashlk ile birlikte, temporomandibuler
eklem, tiikriik bezleri, periodontal dokularda degisimler olusur. Disi gev-
releyen sert ve yumusak dokularda kayiplar, alveol kret rezorpsiyonlari
ve dis kayiplari meydana gelir.*® Azalan gigneme etkinliginin ve fonksi-
yonun geri kazandirilmasi igin yasl bireylere protetik tedavi yaklagimlari
uygulanmaktadir. Yasli bireyler, prostodontistlerin, hasta profilinin
buyik kismini olusturmaktadir.

2007-2012 yillarinda, Helsinki'de yapilan bir arastirmada protetik dis
tedavisi icin basvuran bireylerin biylk ¢ogunlugunun 60 yas ve Usti
oldugu rapor edilmistir.?® Kanada Kuzeybati Topraklari'nin Keewatin
bolgesindeki li¢ toplulukta 60 yas ve Usti bireylerin% 90'in1 temsil ettigi
distiniilen bir evrende yapilan bir arastirmada, ¢ogu kadin olmak (izere,
yashlarin Ugte birinden fazlasinin tamamen dissiz oldugu rapor
edilmistir.50 Turkiye’ de 1990 yilinda Saglik Bakanlhgl ve Dinya Saglik
Orgiitii tarafindan yapilan bir galismada, 65 yas ve (izeri bireylerin
%61,36 sinin alt ve Ust total protez kullandiklari rapor edilmistir.5% 52

Pandemi sebebiyle Tirkiye’de ve bazi (lkelerde acil ve zorunlu
olmayan dental uygulamalar bir suireligine askiya alindi.1722 Yiiksek hizda
donen el aletleri kullanilmasi yasaklandi.1” Protetik dis tedavisinde sabit
protezin yerinden gikmasi ve travmatik dlserler tipik acil durumlardir. 17
Ulkemizde Protetik dis tedavisi agisindan acil miidahale olarak; ‘kanal
tedavisi yapilacak ya da cekilecek agriyan dislerin kopri sokimd,
simantasyon ve protez vuruklari’ olarak belirlenmis ve 6zel kliniklerde de
bunlarin harici islemler bir sureligine ertelenmistir.>3® Dis hekimleri ve
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personellerinin damlacik ve aerosollere maruz kalma risklerini
minimuma indirgemek igin gekis glicli yiksek aspirasyon sistemleri ve 4
elli dis hekimligi teknikleri kullanildi.17- 20, 21,54 Dental kliniklerin bekleme
salonlarinda yigilma olusmasini engellemek adina randeviliu sekilde
hasta kabull yapildi.17- 22 Bu randeviilerin bazi tilkelerde!” sadece online
olmasi sosyal aglara asinaligi olmayan yasl bireyler igin dezavantaj
olmustur.

Tirkiye’ de ve bazi tlkelerde dis tedavilerinde acil miidahale 6nceligi
ve diger tedavilerin ertelenebildigi kadar ertelenmesi, protetik tedaviye
baslamak icin gerekli diger tedavileri ile dis ¢ekimleri yapilmis oldugu
halde protezini yaptiramayan yagh bireylerin bir siire daha dissiz
kalmalarina sebep olmustur. Bu durumun, zaten immun sistemleri zayif
olan yasli bireyler agisindan olumsuz sonuglara sebep olabilecegini géz
ardi etmemek gerekir. Yeterli beslenmenin yash bireyler igin kritik Gnemi
oldugu bilinmektedir. Bunun saglanabilmesi igin de ¢igneme sisteminin
etkili sekilde fonksiyonda olmasi gereklidir. Cigneme etkinligi dissiz bir
agizda saglanamaz. Agiz saghgina dikkat edilmemesi durumunda genel
saghk kotilesebilir. Ancak bu viral hastaligin da yash bireyleri olumsuz
etkilemesi s6z konusu oldugundan, uygulanan protokoller toplum saghgi
agisindan gerekli hale gelmistir. Ne yazik ki bu kisir déngii sebebiyle yagh
bireyler saglik igin, saglk fedakarhginda bulunmak durumunda
kalmislardir. Bu agidan bakildiginda acil protetik tedavi kapsaminda total
dissizlik ve hareketli protez ile tedavisi mimkin olabilecek kismi dissizlik
durumlari da ele alinmalidir. Elbette pandemi siiresince dis kesimi
yapilacak islemlerin ertelenmesi yerinde bir karar olmustur. Zira dis
kesimi sirasinda olusabilecek aerosol hem tedaviyi yapan hekim, hem
yardimci saglk personeli hem de klinige giren hastalar agisindan blyik
risk teskil etmektedir. Protetik tedavide, CAD/CAM gibi dijital tekno-
lojilerin kullanimi ile klinik islemler hizlandirilabilmektedir. Bilgisayarh
tasarim ve Uretimin gercgeklestirebildigi bu sistemler ile geleneksel
Olglilerin yerine intra oral tarayicilar kullanilabilmektedir.>> 3¢ Tek
seansta protezin yapilabilmesi ile gegici kuron hazirlama gereksinimi de
ortadan kalkmaktadir.5” Yapilan galismalarda CAD/CAM sistemleriyle
elde edilen restorasyonlarin uyumlarinin da konvansiyonel yéntem-
lerdekine kiyasla daha iyi oldugu rapor edilmistir.55 56 QOlgiiler ‘STL’
formatinda laboratuvara gonderilebilmekte ve c¢apraz enfeksiyon
riskinin 6nine gecilebilmektedir.585° Ayrica laboratuvarda restoras-
yonun yapimiyla ilgili harcanan zaman da azalmistir.>” Hekim ve hasta
icin de ¢ok buylk bir zaman tasarrufu s6z konusudur.>’” Pandemi
doneminde de klinikte gegcirilen sirenin azalmasi biyik 6nem arz
etmektedir. Verilerin dijital ortamda arsivlienebilmesi de bu sistemlerin
gbz ardi edilemeyecek avantajlari arasindadir.®® Veri ve asamalarin
depolanmasi, hafiza kaybi yasayan geriatrik bireylerin protezlerini
kaybetme durumunda veya kas kontraksiyonlarini kontrol edemeyen
Parkinson hastalarinin protezlerinin kirilmasi durumunda da ¢ok buyuk
bir avantaj olusturmaktadir. Tim bu avantajlar distinilince pandemi
ile birlikte dijital ydontemlerin protetik tedavilerde daha ¢ok kullaniimasi
geriatrik hastalarin ve protez uzmanlarinin da islerini biyuk olgide
kolaylastirabilir. Bu gibi durumlarda siirekli basa doniip her asamanin
tekrar yapilmasi hekim ve hasta agisindan zaman kaybidir. Dijital
yéntemlerde depo edilen veriler sayesinde, 6l¢l ve kayitlarin alinmasi
sirasinda kullanilan malzemelerin tasarrufu tilke ekonomisine de dnemli
sayilabilecek bir katkidir. 61

Dis hekimleri sterilizasyon ve dezenfeksiyon kurallarina pandemi
oncesinde de uymak durumundaydilar. Ancak kliniklerde havalandir-
manin 6nemi hususunda pandemi ile birlikte  farkindalik olustugunu
soyleyebiliriz. Klinik dizaynlarinin tekrardan gozden gegirilmesi ve ulke
genelinde havalandirmasi yetersiz olan kliniklerin yeniden diizenlenmesi
de oncelikler arasinda olmalidir. Protez klinikleri ve dis laboratuvarlari
arasinda kati dezenfeksiyon kurallarinin uygulandigi ve iyi havalandirilan,
Olcu ve agiz ici kayitlarin dezenfeksiyonunun yapilacagi ayri bir bélme
olusturulabilir. €2
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Protez uzmanlari, tedavileri sirasinda, hasta grubunun buyik bir
kismini olusturan geriatrik bireylerin, psikolojik durumlarinin pandemide
nasil etkilenebildiklerini géz 6niinde bulundurmalari 6nem arz eder.
Protez uzmanlari, yaslilarin ne istedigini, ne hissettigini anlayabilmeli ve
duygusal durumlarinin geng yetiskinlere kiyasla daha fazla degise-
bilecegini, alinganlik sergileyebileceklerini de unutmamahdir. Uzun
suren digsizlik durumu onlari, pandeminin genel yiki ile birlikte daha
fazla hassas hale getirmis olabilir. Covid-19 ‘un asemptomatik olarak da
gecirilmesi mimkin oldugundan protetik tedavi siiresince koruyucu
ekipmanla yaklasmak ve kati kurallarla klinigin havalandiriimasi ve
dezenfeksiyonunun saglanmasi bir zorunluluktur. 62

Uygulanan Genel Politikalar

Bulasiciligi oldukga fazla olan Covid-19 enfeksiyonunun yayilimini
engellemek igin tim diinyada hikiumetler tarafindan 6nlemler alind.%3
64 Temel hijyen kurallarina uyulmasi, maske kullanimi, sosyal mesafe
(bireylerin birbirine olan mesafesinin minimum 2 metre olmasi) en temel
tedbirler olmasina ragmen, birgok lilkede sokaga ¢ikma yasaklari ve
karantina uygulamalari yapilmistir. is diinyasinda {iretim faaliyetlerinin
durmasi da bu tedbirler arasindadir.6* Tiirkiye ‘de ig isleri Bakanhg’’ nin
21 Mart 2020 tarihli genelgesinde®> ek kronik rahatsizliklari olan bireyler,
65 yas ve Ustl bireyler icin sokaga ¢ikma yasagi ve karantina uygulandi.
Bu tlr onlemler, hastaliklarin yayilmasini 6nleyici ¢abalardir.5* Ancak
yash bireylerin sosyal iliskilerden uzak kalmasi, ginlik temel alisve-
riglerini yapamamasi ve saglik hizmetlerine ulagmalarini guglestirebilir.
Hareket kisitliliklarini bakicilari sayesinde agabilen yari bagimli ve tam
bagimli yasllarimizin da bu kisitlamali ginlerde, kayit disi calisan
bakicilarinin kendilerine ulasmasi miimkiin olmadigindan magdur olma
olasiliklari mevcuttur.4 Bakimlari sirasinda fiziksel mesafenin koruna-
mamasi da bagimh yasghlarimizin hastali§a yakalanma riskinin arttigi
disiinilmektedir.9 Ulkemizde Saglik Bakanlig’ nin evde bakim hizmet
Unitelerinin yayginlasmasi sayesinde bagimli yaslilarimizin saglik hizme-
tine ulasmasi ile bu alandaki sikintilar giderilmeye ¢ahlisilmistir. Yiksek
mortalite ve morbidite yaslilarda tedbirlerin kaginilmaz oldugunu
gostermektedir. Virls igin etkin asi uygulamalari yapilmadik¢a yash
bireylerimize koruma ve izolasyon tedbirleri devam etmelidir.54

Ulkemizde vaka sayilarinin tekrar artmasi sebebiyle 01.12.2020
tarihinde agiklanan igisleri Bakanligi Genelgesi® ile hafta sonlari sokaga
¢ikma yasaklari ve hafta ici 20 yas alti, 65 yas Usti icin saat sinirlamalar
uygulanmistir. Yine ayni genelgede 65 yas ve Uzeri vatandaslarimizin
magduriyetlerini gidermek igin temel ihtiyaglari (ekmek, temel gida vb.)
olusturulan Sosyal Destek Birimleri araciligiyla karsilanmistir. Yaklasik 2
haftalik stire¢ sonunda bu kisitlamalarin da olumlu etkileri gorilmastdir.
Vaka sayilari Saglik Bakanligi'nin®” verilerine gére diiserken, bu durum
belli zaman dilimlerindeki kisitlamalarin da salginin seyrini degisti-
rebildigini gostermistir.

Asllamada temel amag, hastaliklarin engellenmesi, bu hastaliklardan
kaynaklanan oluimlerin éniine gegilmesidir. Saghk, ekonomik ve sosyal
kazanimlari olan 6nemli bir hizmettir. DSO’niin de, hem maliyet etkinligi
acisindan hem de 6liimlerin 6nlenmesi agisindan asilamanin, halk saglig
icin, kritik 6nem arz ettigini belirtmistir. 68 Saglik Bakanhgi, Covid-19 igin,
hastaliga maruz kalma riski, agir gegirme ihtimali ve toplumsal isleyisi goz
onlinde bulundurarak, asi uygulanacak gruplarda oncelik sirasi belirle-
mistir.% Asilama slirecine giren tlkemizde sirasiyla; saghk calisanlari,
yaslilar, engelliler, koruma evlerinde kalanlar ve galisanlar, 65 yas Usti
bireyler 1. asamada asilanmasi 6ngorilen gruplardir. 8 18 Ocak 2021
itibariyle toplam 823.525 kisi asilanmistir.’9 Randevu sistemi
kullanilarak, asi kaydi ve Covid-19 onlemlerine uygun uygulama
ortamlari hedeflenmistir.

Sosyal ve ekonomik olarak glglik geken, sahip oldugu sartlar geregi
avantajli olmayan grup olarak ifade edilen; kadinlar, ¢ocuklar, gengler,
yashlar, eski hikimliler, gogmenler, engelliler olmak Uzere gruplara
ayrilan dezavantajli gruplar’! pandemi déneminde en gok etkilenen
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bireylerdir. Bu tanima en iyi uyan gé¢menler diinya genelinde farkh
uygulamalara maruz kalmiglardir. Zorunlu izolasyon, kamplarda kader-
lerine terk edilme, kayit stirelerinin uzamasina bagli saglik hizmetlerine
erisememe vb. uygulamalar yasadiklari sikintilari artirmistir. Ulkemizde
gocmenlere pandemi doneminde de gerekli mevzuat diizenlemesiyle
glvencesi olmasa dahi Covid-19’a yonelik tani, tedavi ve ilag hizmetine
ulagmalari  saglanarak, toplum saglgina uygun bir yaklasim
sergilenmistir.”2

Turkiye’de yashlara ve dezavantajli gruplara taninan dncelikler bahse
konu iken, italya ‘da, Covid-19 siirecinde yogun bakim hizmetlerindeki
kaynaklarin hasta sayisina goére az oldugu durumlarda, karar
algoritmasinin yas ayrimcihigi ile yapilmasinin, klinik etik éneriler olarak
rapor edilmesi’® ve bu gorlsin tartisilmasi,® 74 Amerika’ da ise bir
eyaletin yoneticilerinden birinin, yashlarin, evlatlari igin kendilerini feda
etmelerini ve boylelikle ekonomik vatanseverlik yapabileceklerini
soylemesi® Ulkeler arasinda insan hayatina olan yaklagim farkliligini
yansitan bir tespit olma 6zelligindedir.

Pandeminin toplum dinamiklerine yonelik tehditlerini, yonetmek
adina ¢6zum olarak yash popiilasyonun feda edilebilirliginin algisinin
olusturuldugu ulkelerde geriatrik mortalite oraninin artmasi sonucu iyi
tahlil edilmesi gereken bir durumdur.

Pandemi Siirecinin Yashlar Uzerindeki Etkileri

Yash bireyleri, Covid-19 tedbirleri ile korumaya calisirken, yalnizlik
duygusu, caresizlik, korku ve kaygilarinin dikkate alinmasi gerekmek-
tedir.? 54 Bagka virlslerin sebep oldugu salgin durumlarinda bireylerin ve
farkli gruplarin psikolojisini inceleyen ¢alismalar mevcuttur.%* 7> Bu
¢alismalar, gliniimiizde yasanan pandemi igin de yol gosterici olacaktir.
Toplumdaki etkilerini bitiin olarak degerlendirmek, saglik ve gelecek igin
¢ikarimlar yapmak adina dnem arz eder. SARS salgini sonrasinda birey-
lerin anksiyete, depreyon, 6fke izleri ve post travmatik stres belirtilerinin
arastirildigl evrende, %15'inde depresif bozukluklar ve %25'inde travma
sonrasi stres semptomlari oldugu rapor edilmistir.”¢ Travma sonrasi stres
semptomlari, uzun siireli karantinada kalmak ve daha fazla psikolojik
stresle iliskilendirilmistir.”” Sonug olarak yash bireylerin bu durumdan
¢ok daha fazla etkilendigi ve psikolojik problemlere sebep oldugu
agiklanmigtir.64

Yashlarin uzun sireli hareketsiz kalmasi sarkopeniye sebep olacaktir.
Sarkopeniye bagl dismeler ve buna bagl saglik sorunlari da magdu-
riyetlerini artirir. Kendisinin ve sevdiklerinin salgindan etkilenebi-
lecegini distnerek saglik hizmetlerinden yararlanmayi reddetmesi de
durumu vahim hale sokabilir. TUm bu sebepler yash bireylerde pandemi
stiresince komorbiditeyi kontrolstiz duruma surikleyebilir.®

Glnlimlzde yasadigimiz pandemiyi, sadece saglk agisindan bir
tehlike olarak gormemek gerekir. Clinkii ekonomik ve sosyal olarak da
toplumlari derinden sarsmistir.%4

Yapilan galismalarda toplumda ‘sosyal mesafe’nin ‘sosyal izolasyon’a
donlsttraldigd belirtiimistir.®  Yash yakinlarina boyle bir izolasyon
uygulayan bireyler, virlisten daha tehlikeli durumlara sebep olabilir.?
Yapilan galismalarda da, sosyal izolasyonun, major depresif bozukluk,
anksiyete, norodejenerasyona ek olarak kalp rahatsizligi ve 6lim riskini
artirdigi bildirilmistir.78

Pandemi sonrasi degisen diinya diizeninin getirisi olan internet
hizmetlerinden faydalanim konusunda da yine yash bireylerin sanal
platformlara asinaliginin az olmasi magduriyeti, Gnemsenmesi gereken
ayri bir durum olarak karsimiza ¢ikmistir. Diinyada yas(li) ayrimciligi ve
yash bireylerin ulasamadigi bir¢ok temel ihtiyaci artiran pandemi,
sekonder esitsizlikleri de beraberinde getirmistir. Ulkemizde 6zellikle
yash, engelli insanlarimiza yonelik ev dagitimini igeren sosyal yardim
destek ¢alismalari sanal platformlara erisimleri miimkin olmayanlari bu
mecburiyetin disina tasiyarak toplumsal duyarliigi artirmistir.? Bu
¢alismalara devlet unsurlari, yerel yonetimler ve toplumumuzdaki
duyarh insanlarin katilim saglamasi tlkemizdeki dezavantajli gruplarin
basta yashlarimiz olmak (izere hayati idame ettirebilecekleri destegi
almalarina sebep olmustur.

DSO, pandemi siiresince siddet ve istismarin arttigini ifade etmistir.”
Diinya basininda yash bireyler igin pek ¢ok olumsuz haber bashginin,
pandeminin olusturdugu kaygiyt ve anksiyeteyi artirabilecegi de
dustnilmektedir. Yash bireyler, zihinsel saghklarini olumsuz etkileyecek
kadar yalnizlik duygusu gekebilirler.80 81

Hayatimiza aniden giren ve tim dengeleri degistiren, tamamen
kontroliimiz disinda gelisen Covid-19’ un sebep oldugu korku ve stresin
olumsuz etkilerinin, kalict olmamasi igin yash bireylerle stirekli iletisim
halinde olmamiz, mesafeyi korudugumuz ziyaretlerde bulunmamiz
6nem arz eder.® Ulkemiz insaninin aile dayanismasi, biyiiklerine verdigi
onem sebebiyle yasli insanlarimiz diinya geneline kiyasla daha az
etkilenmis olabilir. Bir¢cok Ulkeye, insanlik, aile i¢i dayanisma ve
buytklerimize verdigimiz destekle 6rnek olabilecek nitelikte, degerlerine
ve bulyiklerine bagh bir milletiz.

SONUC

Tum dlnyayi etkileyen pandemi, toplumsal gikarimlar edindigimiz,
bizi olaganisti durumlara karsi daha da hazir hale getirmistir. Her bir
yash insan bizim igin tarihi mirastir, onlarin tecribeleri ve fikirleri ile
birgcok sikintiyi hasarsiz atlatabilecegimizi bilmeliyiz. Yash insanlarimizin,
yasamlarini saghkl ve kaliteli bicimde strdirmeleri igin her birey duyarli
davranmali ve Ustline diigen gorevleri yapmalidir.
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Derleme Review

Dis Hekimliginde Indirekt Kompozit
Rezinler

Indirect Composite Resins in Dentistry

0oz

Son vyillarda, adezyon teknolojisindeki gelismeler, kavite preparasyon tekniklerindeki yeniliklerle beraber
hekimlerin estetik ve uzun 6miurli restorasyonlara ilgisi artmis, bu sebeple birgok yeni restoratif materyal
tretilmistir. Bunlardan biri de indirekt kompozit rezinlerdir. indirekt kompozitler, direk kompozitlere nazaran
daha az polimerizasyon buiztilmesi gosterir, asinma direnci daha iyidir, daha ideal kontak olusturur ve reaksiyona
girmemis artik monomer miktari daha azdir. Ayrica indirekt kompozitlerin ilave polimerizasyon teknikleriyle
beraber mekanik 6zellikleri de gelistirilmistir. Blitiin bu avantajlariyla beraber indirekt kompozit restorasyonlar,
seramik restorasyonlara birer alternatif haline gelmistir. Bu literatir derlemesinde, indirekt kompozitlerin
gelisimi, kullanim alanlari, mekanik ve fiziksel dezavantajlari ele alinacaktir

Anahtar Kelimeler : indirekt kompozit rezin, inley-onley, Polimerizasyon

ABSTRACT

In recent years, with the advances in adhesion technology and the innovations in cavity preparation
techniques, the interest of physicians in aesthetic and long-lasting restorations has increased, so many new
restorative materials have been produced. One of these is indirect composite resins. Indirect composites
show less polymerization shrinkage, better abrasion resistance, more ideal contact, and less unreacted
residual monomer than direct composites. In addition, the mechanical properties of indirect composites
have been improved with additional polymerization techniques. With all these advantages, indirect
composite restorations have become an alternative to ceramic restorations. In this review of literature, the
development, usage areas, mechanical and physical disadvantages of indirect composites will be discussed.

Keywords:  Indirect composite resin, Inlay-onlay, Polymerisation

GiRiS

Restoratif dis hekimliginin amaci dis dokusunda ¢lirlik, travma, asinma gibi nedenlerle olusmus
madde kaybini, fonksiyon, fonasyon ve estetikle beraber hastaya geri kazandirmaktir.! Bu kapsamda ideal
bir restorasyon materyalinden disin orjinal formunu koruyarak, giiriik veya travma gibi nedenlerle olusan
madde kaybini restore etmesi, ideal kapanisi ve estetigi saglamasi beklenir.2 Glinimiizde modern dis
hekimliginde hastalarin artan estetik beklentileri, hekimleri minimum doku uzaklastirmaya, dogal dis
rengini taklit edebilen materyallerle tedavi yontemlerini kullanmaya yoneltmistir.34

Direk estetik materyallerin temeli 1871 yilinda silikat simanlar ile baslamistir.3>6 Daha sonra
1940'larda kullanilan akrilik rezinlerin yetersizlikleri sonucunda kompozit rezinler piyasaya surtlmustir.”
Kompozit rezinler 1962 yilinda Bowen tarafindan tanitilmis ve giinimuize kadar oldukga fazla gelisme
gbstermistir.8

Bu slirecte Dr. Bowen Bis-GMA monomer yapisini bulmus, 1955 yilinda ise Buenocore rezinlerin dis
sert dokularina baglanmasini arttirmak igin ortofosforik asiti ilk kez purizlendirme materyali olarak
kullanmistir. Bu iki 6nemli bulusla beraber dis hekimliginde adezyon gelismelerinin 6ni agiimistir .82

Kompozit rezinler giglu fiziksel ve mekanik 6zellikleri, yiiksek ¢éziinme direngleri ile beraber estetik
beklentileri de karsilamalari sebebiyle anterior ve posteriorda rutin olarak kullanilsa da heniz klinik
Ozellikleri optimum seviyeye gelmemistir.610 Kompozit rezinlerin polimerizasyon sirasinda hacminin %1-
4, uzunlugunun %0.2-1.9 oraninda azalmasina "polimerizasyon biiziilmesi" adi verilir. Bu biziilme, dis ve
kompozit rezin arasindaki baglanma yizeylerinde stres birikimine neden olur. Bu strese bagli olarak
kavitevle restorasyon viizevi arasinda mikro bosluklar olusur ve zamanla mariinal adaptasvonda ciddi
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sorunlar meydana gelir.1? Bitin bunlarin sonucu olarak kompozit
rezinlerde zaman igerisinde mikrosizinti, mikrogatlak, post operatif
hassasiyet, bakteri gegisi, sekonder guriik ve pulpal enflamasyon gibi
problemler meydana gelebilir.11.12

Kompozit rezinlerdeki polimerizasyon biziilmesi ve kenar sizintina
bagl olusan dezavantajlari elimine etmek igin indirekt kompozit
sistemler gelistirilmistir. Bu sistemler agiz disindaki ¢alisma modelleri
Uzerinde tamamlanan restorasyonlarin, daha Onceden hazirlanmig
kavitelere yapistirilma prensibine dayanir. 131415 Bu derlemede, indirekt
kompozit sistemlerin son yillardaki gelisimi, kullanim alanlari, mekanik
ve fiziksel avantaj ve dezavantajlariyla ilgili bir literatlir taramasi
sunulacaktir.

Kompozit rezinlerde indirekt sistemlerin kullanimindaki esas amag;
materyalin polimerizasyon biiziilmesinin 6niine gegmek, dis dokusuna
baglantiyi arttirmak ve reaksiyona girmemis artik monomer miktarini
azaltarak restorasyonun mekanik ozelliklerini gelistirmektir. Adeziv
sistemlerdeki gelismeler sayesinde son donemde indirekt kompozitler
basariyla uygulanmaktadir. 1617

indirekt kompozitler, tiim sinif | ve sinif Il kavitelerde, kompozit endi-
kasyonu olan bitiin arka grup dislerde , amalgam alerjisi olan bireylerde,
estetik kriterlerin 6n planda oldugu vakalarda, ara ylizey bolgesinde,
basamak dis eti altindaysa ve genis madde kayiph dislerde sayet kalan
dis dokusu baglanmayi destekleyecek miktardaysa kullanilabilir. Fakat
yetersiz agiz hijyeni olan hastalarda, periodontal sagligin iyi olmadig
durumlarda, kalan dis dokusu indirekt kompozit restorasyonun
baglanmasi icin yeterli degilse, kavitede undercut varliginda ve bruksizm
gibi parafonksiyonel aliskanliklari olan hastalarda tercih edilmez. 181920

ilk nesil indirekt kompozitler Touati ve M&rmann tarafindan

posterior inley ve onleyler icin 1980’lerde piyasaya sunulmu5tur.21 Direkt
kompozit rezinler organik matris, inorganik doldurucu ve silan gibi
baglayici madde igerirler. ilk iiretilen birinci nesil indirekt kompozitler
direkt kompozit rezinlerle ayni igerige sahiptir ve ayni Ureticiler
tarafindan benzer isimlerle Uretilmistir .22

Birinci nesil indirekt kompozitlerin mekanik ve fiziksel 6zelliklerini
gelistirmek igin bircok c¢alisma yapilmistir. Zaman igerisinde polimer
dontsim seviyeleri %6 ila %44 oraninda arttinlmistir. 23- 27 Bu
kompozitlerin organik matrisi ve inorganik dolduruculari arasindaki bag
yetersizdir ve bu da marjinal bosluklara, mikrosizintiya, fraktirlere,
istenmeyen asinma direncine neden olur.

Birinci nesil kompozitlerin klinikte problem yaratmaya devam etmesi
ve alternatifi olan seramik restorasyonlarin ise karsit diste yarattig
asinma, seramigin kaybedilen yizey dizginligiiniin kazanilmasindaki
zorluk, seramik restorasyonlardaki kirilganlik gibi kisitlamalari ikinci nesil
kompozitlerin ortaya ¢ikmasina neden olmustur. Birinci nesil indirekt
kompozitlerden farkl olarak ikinci nesil indirekt kompozitlerde polimeri-
zasyon tekniginde, yapi ve bilesenlerinde gelismeler kaydedilmis, ilave
olarak indirekt kompozitleri fiberle gliclendirme secenegi sunulmustur.28

indirekt Kompozitlerin Polimerizasyon Teknigindeki Gelismeler

indirekt kompozit rezinlerin 1sikla polimerizasyon basladiginda
iceriginde bulunan kamforakinon serbest radikaller olusturmak (izere
ayrisir ve polimerizasyonu baglatir. Bununla beraber ylksek ¢apraz bagh
polimer olusur. Metakrilat grubunun % 25-50' sinin polimerize olmadan
kaldigi gorulir .2° Bu sebeple sadece 1sik kullaniimasi polimere
donlsiimi yeterince saglayamadigi igin polimerizasyon igin farkl gesitli
metotlar kullanilir.30 Ekstraoral ek 1sikla polimerizasyonla bile polimere
dontsiim derecesi beklenen noktaya gelememistir. Bu nedenle, ikinci
nesil indirekt kompozitlerin polimerizasyonun istenene en yakin olmasi
icin 1s1, vakum, basing ve oksijensiz ortam gibi ekstra spesifik kosullar
kullaniimistir. 31

Kullanilan ek polimerizasyon yontemleri soyledir;

a. Isiile Polimerizasyon

indirekt kompozitlerin polimerizasyonu igin sicaklik genellikle 120—
140°C arasinda kullanilir. Bu metottaa énemli olan uygulanan sicaklik

derecesinin kompozitin cama dénisim derecesinden yiiksek olmasidir.
Cama dontstim 1sisi, polimerik malzemelerin temel ayirt edici 6zelligidir
Maddenin camsi 6zelligini kaybedip viskéz o6zellikler kazanmaya

basladigi sicaklik siniridir.32 Bu islem polimer zincirinin hareketliligini
arttirarak ekstra capraz baglar azaltir ve boylece stres azalir .33 Fakat
fazla is1 uygulamasi kompozitin yapisinda bozunmaya neden olabilir. Isi,
otoklavlarda, dokim firinlarda ya da 6zel firinlarda uygulanabilir.3* Isikla
sertlesme sonrasi i1si uygulamasi artik monomer miktarini azaltir. Bunun
iki sebebi vardir; birincisi artik monomer isiyla beraber polimer bagina
baglanarak déniisiimii arttirir. ikincisi ise tepkimeye girmeyen mono-
merler isiyla birlikte buharlasir.2 Isi ve 151tk kombinasyonu daha iyi bir gift
bag déniisiimii igin gereken termal enerjiyi artirir. ilk defa bu uygulama
Charisma®’ nin gelistirilmesi stirecinde Heraeus-Kulzer firmasi tarafindan
kullanilmistir. Yalnizca isikla polimerize etmeye kiyasla, hem 1sik hem
istyla polimerizasyon ile beraber asinma direncinin %35 arttig1 gézlem-
lenmistir. 35

b. Nitrojen Atmosfer Polimerizasyon Yontemi

Hava varligi, oksijen barindirdigi icin, polimerizasyonu engelledigi
gibi ayni zamanda kompozit restorasyonun translisensligi ve opakliginda
onemli bir rol oynar, kompozitte oksijen sikismasina, restorasyonun
ylizeyinden yansiyan dogal 1sigin kirnimina sebep olur. icerde kalmis
tim havanin c¢ikartilmasi restorasyonun daha translisent olmasini
saglar. Nitrojen basinci tam da burada devreye girer, materyalin
sertlesmesinden 6nce iginde kalan oksijeni ortadan kaldirir. Boylece
materyalin, polimer doniisiim derecesi, asinma direnci artar ve materyal
estetik beklentileri daha iyi karsilar. BelleGlass® ve Sculpture Plus® bu
metodu nitrojen fanus i¢inde uygular. 22

c. Soft Start ya da Yavas Polimerizasyon Yontemi

Soft tedavi, yani daha yavas bir isik ile polimerizasyonun daha yiiksek
polimerizasyona yol agtigi fikrini Mehl 3> ortaya atmistir. Polimerizasyo-
nun daha hizli olmasi yeni olusan polimerlerin daha erken ve hizli katilas-
masina neden olabilir. Bunun sonucunda rijidite artar ve molekdllerin
yayllmasi engellenir. Soft start yontemi polimerizasyon biiziilmesine
bagli olusan stresi azaltir. Bu sistem hem belleGlass® hem de Cristobal®
rezinlerde de kullanilir. 3622

d. Elektron Isin ile Polimerizasyon Yontemi

Kompozitlerin mekanik ve fiziksel ozelliklerinin gelistirilmesi igin
tercih edilen bir diger metot elektron isini uygulamasidir. 37 Polieten,
polikarbonat ve polisiilfon gibi polimerler icin kullaniimaktadir.3® Bir
polimer elektron isinlanmasina maruz kalinca ortaya zincir kirilmasi ya
da zincir baglanmasi olarak tanimlanan iki reaksiyon gikar. Bu uygulama
doldurucu ve matris arasindaki bagi giliclendirir. Dolayisiyla, mekanik
ozellikleri gliclenir ve restorasyonun klinik basarisi artar. Bu metodun
mimkin olabilecek dezavantajlari polimer bozulmasi ve kompozitteki
renklenmedir. Rutinde kullanim igin pahal bir ydéntemdir. 22

Fiber ile Giigclendirme

Smith tarafindan 1960larda fiberle glglendirilmis kompozitler
tretilmistir. Bunlar; polietilen fiberler,3? karbongrafite fiberler, ve cam
fiberlerdir.4%-42 Ancak cam ve polyethylene fiberler dis hekimliginde daha
stk kullanilir. Fiber varligi gatlak ilerlemesini durdurarak kompozitin
yapisini gliglendirir. Rezin matris yapi fiberi sarar ve geometrik formunu
dizenler. 4344 Fiberler, bir ugtan 6teki uca paralel sekilde olduklarindan
tek yonludir (unidirectional). Buna alternatif olarak, fiberler farkli
yonlerde, 6rgli ya da cark seklinde de diizenlenebilir.#3 Fiberin uzun
ekseninin fibere uygulanan kuvvete dik olmasi daha gligli olacagi
anlamina gelir.*>

Bir ¢ok marka tarafindan inley , onley , overley ve kron yapiminda
kullanilmak Gzere farkh doldurucu igerikleri ve doldurucu oranlariyla,
farkh polimerizasyon teknikleri kullanilan gesitli indirekt kompozitler
Uretilmistir.

Artglass, Heraeusl-Kulzer tarafindan 1995’te sunulmustur. %70
yogunlukta, 0.7 p’lik baryumsilikat ve koloidal silika doldurucular igerir.
Organik matrisinde UDMA bulunur. Cift fonksiyonlu molekdllerin yani
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sira daha ¢ok gift-bagh donlisim saglayan iki ile dort arasi fonksiyonel
grup igerir.*6 Ksenon stroboskop isiglyla polimerize edilir.  UniXS,
Heraeus/Kulzer. Bu sistem 320 ile 500 nanometre , 4.5 watt gliciinde 1sin
gonderir. Yiksek yogun isik, 80 milisaniyelik bir karanhgin ardindan 20
milisaniye boyunca goénderilir. Bu sayede, polimerize olan rezin
molekiiller dinlenir ve reaktif olmayan cift-bagl karbon molekdlleri
tepkimeye hazir hale gelir.#” Bu islem polimerizasyon derecesini arttirir.
Ayrica akrilonitrit kopolimerin yani Kevloc , restoratif materyal 1sik ile
polimerizasyondan once yilzeye uygulanarak metale baglanti da
saglanabilir. 23

Belleglass HP, 1996’da Belle de St. Claire tarafindan sunulmustur.
0.6W'luk silanlanmis mikrohibrit doldurucular igerir. Dentin ve mine
olmak tizere kullanilacak formlari vardir. Mine kompoziti %74 yogunluk,
%63 hacimde borosilikat cam doldurucular Dentin kompoziti %78,7
yogunluk ve %65 hacimde baryum cam doldurucular igerir. Organik
matrisinde mine kompozitinde BISGMA dentin kompozitinde TEGDMA
bulunur. Bes farkli tonda mine rengi igerir. Dentin kompoziti %78,7
yogunluk ve %65 hacimde baryum cam doldurucular igerir. Mine olarak
kullanilaninda ise, gelistirilmis optik ozellikler saglayan %74 yogunluk,
%63 hacimde borosilikat doldurucu bulunur. Dentin rezin matrisi
BISGMA iken mine icin TEGDMA metakrilat diliretani ve alifatik
dimetakrilatin karigimidir. iki farkli 1sik ile polimerizasyonme ydntemi
vardir. Bu kademeli sistem tipki dogal dislerde oldugu gibi gerilimlere
dayanikh daha opak dentin Gzerine translisent mineye olanak saglar.
Dentin kompozit, siradan isikla, mine kompoziti isiyla polimerize edilir.
Polimerizasyon, 140°C ve 80psi bir firnda 20 dakika isitilmaya
gerceklesir. Ortam oksijensizdir ve nitrojen gazi basinci mevcuttur. 47

Sinfony, 3M ESPE tarafindan sunulmustur. Ultra ince pargali cam
veya cam-seramik doldurucular igerir. %40 agirlikta makrodoldurucu
olarak, stronsiyum aliminyum borosilikat cam doldurucular igerir.
Mikrodoldurucu olarak , % 5 agirlikta olarak oksihidrojen gazi alevinde
Uretilmis, ana pargacik ¢api 0.05u’den az olan bir tir silikon dioksit
amorfu olan pirojenik silica kullanilir. Pirojenik silika makrodol- duru-
cularin arasini doldurur. Matris ise ¢ok fonksiyonlu metakrilat mono-
merleri icerir. Ozel sistem, iki polimerizasyon biriminden olusur. Visio
alfa, Visio beta. Visio alfa’ da, bir halojen lamba bulunur, Visio beta dort
tane floresan tlp kullanir. 400-550 nm ile polimerize olur. Alfa
kaynaginda polimerizasyon modu 15 saniye iken beta kaynagininki
40°C’de 15 dakikadir.#84° Kullanilan diger birim, iki metal halojen lamba
iceren yiksek yogunluga sahip olan Hyper LII'dir. 250-600 nanometre
arasinda 150W 60 saniye uygulanirs® Bu materyalin iki farkl 1sik
kaynagiyla polimerizasyonu, mekanik &zelliklerini guiglendirir. 51

Targis, 1996’da Ivoclar Vivadent tarafindan sunulmustur. % 77
yogunlukta trimodal ve 1p boyutlu baryum cam doldurucular 0.25u
sferoidal silika doldurucular ve 0.015-0.05u koloidal silika doldurucular
bulunur. Matris ise konvensiyonel monomerler igerir. Targis, oksijen-
inhibisyon tabakasinin olusumunu engellemek igin gliserin jel Targis Gel
ile kaplanir ve Targis Power Ivoclar Vivadent polimerizasyon cihazina
yerlestirilir: ilk 10 dakika 151k emisyonu saglanir, 25 dakikada sicaklik 95°C
ye yikselir ve 5 dakika sogumaya birakilir.

SR Adoro, Ivoclar Vivadent tarafindan sunulmustur. % 63 agirlikta,
kopolimer ve silikon dioksit dolcurucular igerir.

Targis surekli glincellenen bir sistemdir ve su anki uygulama SR
Adoro’dur. Dentin ve mine kompoziti bu sistemin ana malzemeleridir. Bu
sistemin ekstra malzemeleri arasinda; metal iskelete baglanmak igin SR
baglayici, bir astar maddesi, dentin materyali, boyalar, insizal kesici dis
ve opaklastirici bulunur. SR baglayici, yiksek derecede hidrofobik bir
alifatik hidrokarbon zinciri ve metakrilat islevli bir fosforik ester iceren
bir monomer igerir. Dentin matrisi, BISGMA veya TEGDMA yerine UDMA
ve yaklasik %63 agirliktaki kopolimer doldurucu igerir. Kopolimerler,
mikrodoldurucu igeren bir kompozitin yaklasik 10-30um’lik parcaciklara
ayrilmasi ve sonrasinda bunlarin inorganik mikrodoldurucularla birlesti-
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rilmesiyle Uretilir. Kopolimerler yiiksek inorganik mikrodolduruculu
homojen bir kompozit saglar. Astar maddesi %49 agirliktaki baryum cam
doldurucular igerir.

Solidex, Shofu tarafindan sunulmustur. %53 hacimli 1p silikon dioksit
ve inorganik aliminyum oksit doldurucular>?2 ve seramik mikrofila-
mentler igerir. Matris ise %25 yogunlukta ¢ok fonksiyonlu rezin polimer-
leri ve %22 konvensiyonel rezinler / polimerizasyon baslaticilar igerir.
Sistemde metal primerler, servikal, insizal, body, opak kompozitler veya
translisent tonlar mevcuttur. 4 halojen lambali Solidilite sistemiyle 55°C
sicakhk ve 420-480 nanometre dalga boyunda ilave isik polimerizasyonu
yapilir. Sublit polimerizasyon sistemi, sekillendirme sirasinda modelden
restorasyonu kaldirmadan, ilk veya kisa polimerizasyonlar igin dizayn
edilmistir.

Sculpture plus, Pentron tarafindan sunulmustur. Nano-hibrit bir
indirekt kompozit sistemdir. Doldurucular baryum borosilikat cam gibi
silanlanmis doldurucular, nano boyutlu silika, zirkonyum silikat, baslatici,
hizlandirici, stabilize edici ve pigmentler igerir. Matris kismi PCBisGMA,
EBPADMA, BiSGMA, UDMA ve HDDMA iki fonksiyonlu metakrilatlar
icerir. Az miktarda A1203 de icermektedir. Body, insizal, yari opak, opak
kompozitleri mevcuttur. Sculpture polimerizasyon sisteminde isik hem
polimerizasyonun 6ncesinde hem de polimerizasyon sirasinda basing
altinda otomatik uygulanir. iki polimerizasyon déngiisi, bir yapilandirma
dongilisi ve bir de restorasyon tamamlandigindaki bir final dongiisiinden
olusur. Nitrojen gaziyla sikistirilir ve otomatik olarak, 3 dakikalik yiksek
yogun 1sik uygulamasi sonrasi takip edilen 5 dakikalik sikistirmadan
olugan toplamda 8 dakikalik bir uygulamadir.

Tescera ATL, Bisco INC tarafindan sunulmustur. Bu sistem diger
sistemlere kiyasla daha yiksek bir inorganik seramik mikrodoldurucu
icerir. >3 Bu materyal hem kompozitlerin hem de porselenlerin avantajla-
rina sahiptir ve ikisinin de kisitliliklarini igermez. Doldurucular, organik
matrise uygun baglanmasi igin silanlanmistir. Mikrodoldurucularin
konsantrasyonu arttikga klinik performans da artmistir. Eklenen 1pum’lik
glclendirme parcaciklari, gatlak onleyici olarak gorev yapar. Dentin
materyali %85 agirlik, %73 hacimde yiksek doldurucu igeren bir hibrittir.
Body ve insizal materyali giglendirilmis %70 agirliktaki mikrodolduru-
cudan olugur. Bu kompozitin ortalama pargacik boyutu yaklasik olarak 50
nanometredir. Bir 1sik ve su altindaki bir 1s1 kabinda polimerize edilir.
Onde dentin kismi, tabakali yerlestirme sirasinda bosluk ve kabarciklari
engellemek igin 151k kabinda 60psi sikistirilir. Isik kabinda, 15181 ortama ve
kompozit ylzeyine yansitmaya ve dagitmaya yardimci beyaz bilyeler
bulunur. Her tabaka 2 dakika boyunca isikla polimerize edilir. ikincil
polimerizasyonlari suya batirilmis 1si kabinda gergeklesir. Suda biriken
artik oksijeni temizleyen bir sistemi mevcuttur. Final restorasyonu 10-13
dakika boyunca isik ve isiyla en yiiksek 130°C olup basincin salinmasin-
dan once yaklasik 90°C’ye diiser tam bir basing 60psi dongusu kulla-
nilarak polimerize edilir. 5455

Paradigm, MZ100 3M ESPE tarafindan sunulmustur. CEREC resto-
rasyonlari igin porselen bloklara alternatiftirler. Ultra ince zirkonya-silika
doldurucu partikiller sol-gel islemiyle, amorf silikada dagilmis nanoyapih
zirkonya olusturur. %85 yogunlukta ultra ince zirkonya-silika seramik
doldurucu igerir. Ylksek capraz bagh polimer matrisi saglamlastirir.
Matris BISGMA, TEGDMA ve ternari baslatici sistemden olusur. Dolduru-
cu partikiller sferik sekillerdedir, ortalama boyutu 0.6 mikrometredir.

Vita ZetalC, Vita Zahnfabrik tarafindan sunulmustur.  Nano
doldurucu partikiller ylksek translisensi ve dogal bir isik kirihmi saglar.
% 44.3 konsantrasyonunda ¢ok fazl feldspat cam hamuru ve silikon
dioksit doldurucular igerir. Dentacolor, ortalama 40°C ve 350-500 nm
dalga boyunda, ilave 151k polimerizasyonu yapar.

iKINCi NESIL INDIREKT KOMPOZITLERIN OZELLIKLERI
1. Mekanik Ozellikler
ikinci nesil indirekt kompozitlerde ekstra polimerizasyon yéntemleri
ve inorganik doldurucu oraninin artmasi bukilme dayanikhhgini ve
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elastisite katsayisini yikseltmistir. Her ne kadar polimer donlisim dere-
cesi artsa da, polimer dontsiim derecesinin artmasi her zaman daha iyi
mekanik 6zellikler saglamaz ¢linkl rezin matris orani, doldurucu parti-
killerin blyukluga, dagihmi ve orani gibi mekanik ozellikleri etkileyen
diger bir ¢cok faktor vardir.

Doldurucu orani arttikga kompozitin mekanik 6zelliklerinin gelis-
tigine dair birgok calisma yapilmistir. 5657 Ornegin, Chung ve arkadaslari,
doldurucu oraniyla kompozit rezinlerin ¢apsal gekme dayanimi ve sertligi
arasinda pozitif bir iliski oldugunu gézlemlemislerdir.58

Doldurucu oraninin oldugu gibi, doldurucu igerigi de kompozitin
mekanik 6zelliklerinde etkilidir. Doldurucu igerigi ile kompozitin sertligi
arasindaki pozitif iliskiye dair, Neves ve arkadaslari >° yaptiklari galisma-
da, doldurucu igeriginin sertlik degerini dogrudan etkiledigini belirtmis-
lerdir. Bu galismada, ikinci nesil kompozitler igerisinde daha disuk
orandainorganik icerige sahip indirekt rezin kompozitler 6rnegin, sirasiy-
la %50 ve %45-48, Sinfony®, Vita Zeta® daha disik mekanik 6zellikler
gostermislerdir. ®© Kompozitin sertligini etkileyen bir diger faktor polime-
rizasyon yontemidir. Miranda ve arkadaslari yaptigi calismada doldurucu
icerigi digerlerinden daha az olmasina ragmen, Targis®'in mikrosertligi-
nin indirekt kompozitler arasinda en yiiksek oldugunu belirtmistir.
Bunun nedeninin, polimerizasyon ydntemi ile mikrosertlik arasindaki
iliski olabilecegini séylemislerdir.22

Doldurucu boyutu, sekli ve matrise olan baglantisi kompozit rezinle-
rin asinma direncini etkiler. Ornegin doldurucularin matrise baglanmasi
icin yapilan kimyasal islemin zamanla olusan aginma miktarini azalttigi
belirtilmistir.6 Doldurucu boyutu ve indirekt kompozit rezinlerin agin-
malariylailgili Bayne ve arkadaslari yaptigi calismada Concept®‘in asinma
oraninin belleGlass®‘tan daha az oldugunu géstermistir. Bunun sebebi-
nin Concept® deki mikrofill doldurucu kullanimi, kiiglik partikil boyutu
ve doldurucu partikiller arasi bosluk olabilecegini sdylemislerdir. Belle-
glass® ise, Artglass® ve Targis®'ten daha diisiik asinma direnci géstermis-
tir, bunun sebebinin ise doldurucu hacmi olabilecegi belirtilmistir.2

indirekt materyaldeki asinmanin gozle goériiliir sekilde artmasi capraz
bagin olusturan karbon zincirlerin kontroliinii saglayan multifonksiyonel
monomerlerin birlesmesine baglanabilir. Bu durum fiziksel ve mekanik
ozelliklerinin yaninda asinma direncinin de gelismesine yardimci olabilir.
46 Ayni zamanda BISGMA konsantrasyonundaki bir degisikligin de asinma
direncini gelistirebilecegi bazi ¢alismalarda belirtilmistir. 22

2. Optik Ozellikler

indirekt kompozit rezinlerin zamanla yiizeyinde olusan bozulma ve
sertlesme, kompozit rezin yapisinda bulunan tersiyer aminlerin kimyasal
reaksiyonlari, doldurucu partikillerin ylizeye olan hareketi sonucunda
optik Ozelliklerinde degisme yani beklenmeyen bir renk stabilitesi
gozlenir.83

Bu dngorilemeyen renk degisiminin sebebi, polimerizasyon sekli ve
kalan cift bag sayisiyla iliskili olabilir. 22 Papadopoulos ve arkadaglari,
indrekt kompozitlerle yaptiklari galismada hizlandirilmig yaslandirmadan
ve polimerizasyon sonra, indirekt kompozitlerin renginde agilma ve yesil-
sariya da yesil-mavi renk degisimleri gozlemlemislerdir fakat bu degisim-
lerin klinik olarak kabul edilebilir seviyede oldugunu séylemislerdir. 4

Yine renk degisimi ile ilgili Douglas indirekt kompozitlerde hizlandiril-
mis yaslandirma ile yaptigi calismada Artglass, Zeta , Targis, Bellaglass HP
hepsinin renk degisiminin kabul edilebilir sinirlarda oldugunu goster-
mistir. Zeta, aralarinda en az renklenmeyi gosterirken, Artglass ise ondan
sonra gelmektedir. Targis ise yine kabul edilebilir sinirlarda olsa da, bu
kompozitler arasinda galismadaki en ¢ok renklenen indirekt kompozit
rezin olmustur.

Culhaoglu ve Zaimoglu'nun renk degisimine dair galismasinda,
Douglas'in sonuglarina nazaran Bellaglass daha az reklenme goster-
mistir. Bunun degisen doldurucu partikil ve doldurucu oraniyla iligkili
olabilecegi belirtilmistir. Yine ayni calismada yeni nesil Targis SR Adoro
ornekleri, Douglas'in ¢alismasindaki eski nesil Targis'e nazaran ¢ok daha
iyi renk stabilitesi gostermistir. SR Adoronun igerigi bunu agiklamaktadir.
SR Adoro’ nun yapisindaki kopolimer klgtik parcalara bolinms polimer-

ler daha parlak ve homojen bir ylizey saglar bunun renklenmeyi azaltmis
olabilecegi soylenmistir. Ayrica UDMA monomeri kullaniimistir, bu da
BISGMAVE TEGDMA aksine hidroksil grubu olusturmadigi, su emilimi ve
¢Ozunlrlugl dusik oldugu icin artan renk stabilizasyonuyla iliskili olabi-
lecegi sonucuna varilmistir. Bu galismada, doldurucu oranin artmasiyla
ve seramik doldurucular kullaniimasiyla renk stabilitesinin azaldig
belirtilmistir. 6

3. Marjinal Adaptasyon ve Mikrosizinti

indirekt kompozitlerin gelistirilme nedenlerinin basinda, direkt kom-
pozitlerde gorilen polimerizasyon biizilmesini ve buna bagli mikro-
sizintiyl azaltmak gelir. indirekt kompozitlerin sagladigini diisiindigimiz
bu klinik avantajlari degerlendirmek adina mikrosizinti ve marjinal
adaptasyon konusunda bir ¢ok ¢alisma mevcuttur.

Ornegin Scheibenbogen ve arkadaslari, direkt ve indirekt kompozit
restorasyonlari kenar bitanlikleri agisindan iki yillik klinik degerlendir-
meye tabii tutmuslar, indirekt restorasyonlarda %60 alfa skoru , direkt
restorasyonlarda ise %40 alfa skoru belirlemislerdir. 7 Yine buna benzer
olarak Van Dijken ve arkadaslari ise direkt kompozit ve indirekt inley,
onley restorasyonlari 11 yillik klinik degerlendirmeye almislar, direkt
kompozit restorasyonlarda kenar renklenmesi agisindan %64 oraninda,
inley ve onley indirekt restorasyonlarda ise %93.2 oraninda alfa skoru
belirlemiglerdir. 68

Sirin Karaarslan direkt ve indirekt kompozit restorasyonlarin bir yillik
klinik takibini yaptigi calismada, indirekt kompozit restorasyonlarin
direkt kompozit restorasyonlara gore postoperatif hassasiyet, yumusak
doku sagligl ve ylzey dizglinligl agisindan istatistiksel olarak anlamh
sonuglar gosterdigini bildirmistir. ©°

Puy ve arkadaslari, indirekt kompozit rezin inleylerin marjinal
adaptasyonunu invitro ortamda SEM goérintilerinden degerlendirmis,
onlar da diger calismalarda oldugu gibi kenar adaptasyonu agisindan
mikemmel sonug alindigini bildirmislerdir. 70

indirekt kompozit restorasyonlarin direkt kompozit restorasyonlara
nazaran 6nemli derecede az mikrosizinti gosterdigini ve marjinal uyumu-
nun daha iyi olduguna dair benzer sonuglar veren bir ¢ok ¢alisma
mevcuttur. 71-73

4. Yizey Ozellikleri

indirekt kompozit rezinlerin yiizey piiriizIilugi ile artan plak birikimi
sekonder cirik olusumu ile sonuglanir. Bu ylzden indirekt kompozit
restorasyolarda daha uzun klinik dmir igin daha pirizsiz ylizeyler ve iyi
bir polisaj protokoliu gerekir. Biofilm, plak birikmesi, iyi bitim ylzey-
lerine yani doldurucu boyutuna ve matris monomerine baghdir. Daha
agir ama kiglik doldurucular daha plrlzsiz ylizeyler ortaya koyar ve
bunun sonucu olarak da restorasyon ylizeyine daha az biofilm adezyonu
gozlenir. Yiizey purizlGligli 6—8 p arasinda degisir. ElImas macunla cilala-
ma yapmak plirlzsiz bir ylizey olusumuna yardimci olur. Bakteri yapis-
masina sebep olan bir diger faktor de artik monomerlerin varligidir. Bu
yuzden polisaj 6nem tasir. 74

indirekt kompozitlerin yiizey &zellikleri dis yiizeyine baglanmada da
buyik rol oynar. Uygulanan ylzey pirizlendirme islemleri baglanmayi
direk etkiler. Purtzlendirmede hidroflorik asit kullanimi, inorganik
partikillerin ¢ozilmesiyle mikroyapisal bozulmalara sebep olur. 7>

Ylzey enerjisini artirmak icin en iyi yontem aliminyum oksit parti-
kulleriyle 10 saniye kumlama yapmaktir. 76 Boylece rezin nonselektif
degradasyona ugrar ve daha iyi adezyon gosterir. Bu konuda ¢alisan
Soares’e gore kumlamanin ardindan silan kullaniminin daha iyi baglanma
sagladigini belirtmistir. Genel itibariyle indirekt kompozitlerin bilesenleri
benzer oldugundan, tim materyallerde kullanilacak yiizey islemlerinin
ayni olmasinda bir sakinca yoktur. 77

SONUC

Bu literatlir derlemesi bize gostermistir ki, klinikte tercih
edebilecegimiz ¢ok sayida indirekt kompozit sistemi mevcuttur. Bu
sistemler ilave polimerizasyon teknikleriyle gelistirilen mekanik ve
estetik Ozellikleriyle seramik restorasyonlara alternatif olustururlar.
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indirekt kompozit restorasyonlarin fiziksel ve mekanik &zelliklerini
degerlendirmek igin, uzun dénemde yapilmis klinik takip ¢alismalarina
ihtiya¢ duyulmaktadir.
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Derleme Review

Is Insufficiently Keratinized Mucosa a Risk
Factor for Periimplantitis? A Literature
Review

Yeterince Keratinize Olmayan Mukoza
Periimplantit icin Bir Risk Faktdri mi? Literatir

Taramasi
ABSTRACT

In this study, a literature review was conducted including human studies assessing keratinized presence and
extent in PubMed and Scopus whether insufficiently keratinized mucosa s risk factor for periimplantitis or not.
The end of this review, we concluded that. The KM is important for masticatory stresses in the tooth margin or
crown, and results in esthetics that are more favorable, overall comfort, and simplified brushing. Therefore, the
presence of KM in the surrounding dental implant (DI) space is important for the prevention of inflammation,
plague buildup, gingival recession, and occurring periimplantitis.

Keywords:  Keratinized mucosa, Periimplantitis, Dental implants

0oz

Bu calismada, PubMed ve Scopus'ta keratinize varligi ve yayginhgini degerlendiren, yetersiz keratinize
mukozanin periimplantitis igin risk faktérii olup olmadigini degerlendiren insan galismalarini iceren bir
literatlir taramasi yapilmistir. Bu incelemenin sonunda su sonuca vardik. KM, dis kenarindaki veya krondaki
cigneme stresleri icin dnemlidir ve daha olumlu estetik, genel konfor ve daha basit fircalamayla sonuglanir.
Bu nedenle, gevredeki dis implanti (DI) boslugunda KM'nin varhig, iltihaplanmanin, plak olusumunun, dis eti
¢ekilmesinin ve ortaya cikan periimplantitin dnlenmesi i¢in dnemlidir..

Anahtar Kelimeler: Keratinize mukoza, Periimplantitis, Dis implantlari

Periodontal Tissue

The periodontium involves specialized tissues that support and surround the teeth. These tissues
maintain the teeth within the mandibular and maxillary bones. Periodontium is derived from Greek word
‘peri-’ and ‘odont-‘, which translate to "around the tooth", respectively.! The dental speciality that
focuses on care and maintenance of dental tissue is periodontics. The periodontium provides the teeth
with the gum support to facilitate regular function. The four components included within the
periodontium are: gingiva, periodontal ligament (PDL), cementum, and the alveolar bone proper.

The periodontium supports the teeth while they are being used. It relies on the stimulation received
in order to preserve its own structure. As a result, there is a continuous state of balance, which exists
between the periodontal structures and their external forces. The gingiva or gum tissue is located under
the tooth and guards the core of the tooth or bone.? It surrounds to the tooth and forms a tight junction
that provides a germ and infection barrier. The outer and inner connective tissue make up an epithial
layer that is keratinized. The inner layer are gingival fibroblasts and these cells are critical for wound
healing and tissue repair. The gingiva is the first line of defense and visually demonstrates the
inflammatory response by swollen, red and bleeding tissues. Even though these characteristics do not
mean periodontal complications, it is recommended to have these symptoms checked to rule out any
possible issues.3-3

In general, gums may differ in color an range from pink to red pigmented, and visually the gingivia
are stippled. Gingiva vary based location and functionality and include two types: the attached and free
gingiva. The attached gingiva is keratinized, adheres to tooth/bone, and varies in height from 3 to 12
millimeters. Free gingiva is adjacent to the attached gums, forms a collar at the epithelial base of the
tooth (sulcus), and is unattached at a depth of 1-3 mm.3

The necessity of keratinized tissue around the teeth to maintain periodontal health has been debated
for years.5 Some studies suggests that keratinized tissue is needed for the preservation of periodontal
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tissues.* It has been believed that approximately two millimeters of
keratinized gum and ~ 1 millimeter of adherent tissue are required to
ensure the stability of the periodontium.> Conversely, multiple reports
have questioned this phenomenon and suggest that the maintenance of
gingival health can happen without adherent keratinized mucosa.®’

1) Peri-implant Tissue

Dental implants (Dls) are artificial roots produced to replace teeth.
DlIs offer durable infrastructure permanent or removable dentures made
in accordance with your natural teeth.

Advantages of Dls:

e Better aesthetic appearance. Dls are indistinguishable from real
teeth. DIs are permanent because they are attached to the bone.

e Speech: Improperly secured dentures may lead to slipping of the
teeth resulting in difficulty in communication. Permanent Dls are an
option to circumvent the issue of teeth slipping.

e Comfort. Since the implants form a whole with you, you do not feel
the discomfort of removable prostheses.

e Simplify eating. Removable dentures may cause chewing difficulties
and permanent DIs improve eating and chewing food with ease.

e Improved self-esteem. DIs enhance your confidence and improve
your smile.

e Ease of Use. DIs reduce complications and the inconvenience of
having to remove and clean dentures, as well as the necessity for
cements.

Peri-implant tissue surrounds Dls and are classified into soft and
hard tissue groups. The soft group, or peri-implant mucosa/tissue, is
generated through the wound healing process. The healing process
occurs following implantation. The soft tissue interface is important due
to its capacity to form a biological seal around the implant, which
protects against infection or foreign material.

The peri-implant mucosa is made up of keratinized oral, sulcular, and
junctional epithelium that includes a connective tissue base layer.
Hemidesmosomes and basal lamina are located within the implant and
epithelium. This is also known as the "biological width" (1 mm + 0.97
mm). It consists of the supra-alveolar connective tissue and connecting
epithelium. Clinically, there should be no progression within two
millimeters of the tooth. A comparable association of bone to the soft
tissues occurs about the DIs and/or teeth. Relapses in this association
may contribute to early crest loss of bone.® The comparisons between
the tooth/soft tissue interface and the peri-implant is shown in Table 1.

Table 1. Comparison between tissue around teeth and the peri-implant

Features Peri-Implant Tissues Tissues around Teeth

Gingival fibers

No implant insertion: fibers are  Complex array of fibers inserting into
parallel or circumferential to the the cementum about the crestal
long axis of the implant bone and onto the periosteum
Junctional Hemidesmosome attachment to Hemidesmosome attachment to
epithelium titanium enamel
Connective tissue | Structure rich in collagen with no organized collagen bundles
attachment fibroblasts and vascularity perpendicular to the root cementum
average 1-9 mm
Variable and dependent on the
implant depth positioning
Gingival sulcus Variable and dependent on the Shallow on around 2-3 mm
depth implant depth positioning and
abutment length and restoration
margin
Blood supply | Less blood vessels and supply come | Numerous vascular anastomoses
from the underlying periosteum between the vessels from the PDL
space, and gingival connective tissue
Biological width = JE=1.88 mm and CT = 1.05 mm Junctional epithelium — 0.97 mm;
CTA-1.07 mm

DIs do not have root cementum, PDL, or bone like natural teeth.®
Dental alveolar and gingival fibers link the gums to the tooth. These
fibers are noticeable in the peri-implant. In healthy areas, the gingival
boundary follows the contours of the cement-enamel junction, while the
mucosal margin around an implant tracks the crest bone for multiple Dls
or adheres to the proximal teeth tissue of single DIs. While the implant
is rigidly fixed to the surrounding host bone, it is mobile within the tooth
socket at the physiological limit. There has become an increased demand
for DIs and good clinical practice has become a mainstay. Peri-implant
health is fundamental for DI survival.

2) Keratinization and Its Clinical Significance

The epithelial layer of the attached gingiva is hard, resistant to
trauma, and firmly attached to the underlying connective tissue. This
durability is due to the formation of keratin in the upper layer of the
epithelium (also called keratinized mucosa (KM)). Such differentiation is
called keratinization.10

KM is the chewing mucosa found around dental implants. KM
encompasses the peri-implant mucosal edge and the mobile
mucogingival mucosa. KM is covered by an orthokeratinized squamous
epithelium and consists of lamina propria (fibroblasts and fibrous
connective tissue containing type I/1ll collagen).1-13 Crest bone loss after
tooth extraction has been suggested to cause a reduction in KM. The KM
thickness in the facial region more prominent in DIs compared to the
teeth (2.0 mm vs 1.1 mm, respectively).!2 A minimal amount of KM for
maintenance of peri-odontal and -implant health around teeth and
implants is controversial.»*17 A few studies failed to link KM deficiency
with inflammation of the mucosa,8-22 while others have shown plaque
deposition and marginal inflammation are more common at implant
sites that have less than two millimeters KM.23-27

Lang and Loe 4 reported a relationship between keratin-attached
gingival width and periodontal health. It is known that a minimum of 2
mm keratinized tissue and 1 mm of attached gingiva are considered
healthy in more than 80% of the surfaces. Clinical inflammation has
been demonstrated in areas with less than one millimeter of keratinized
and attached gingiva. Lang and Loe (1972) # and Berglundh et al.?®
showed that the mobile gingival margin could give rise to microorganism
entry into cavity. These results showed that 2 mm of keratinized tissue
and 1 mm of adherence was adequate for gingival health.

Esfahanizadeh et al.?? demonstrated KM width was inversely
associated with Marginal Bleeding Index (MBI), Marginal Plaque Index
(MPI1), Marginal Gingival Index (MGI) (P < 0.05). No relationship was
determined for width KM and age, sex, Probing Deep, oral hygiene
rinses, tooth brushings, or dental status (P > 0.05).

Miyasato and colleagues demonstrated 3°that gingival margin health
may be maintained at a KM less than one millimeter. No differences
were found in terms of clinical inflammation for patients with reduced
or enhanced KM.30-33

Lindhe and colleagues 34 assessed the peri-implant and tooth tissue
reactions following plaque buildup. They showed that there was a
similarity between Dls and natural teeth.

There are authors who think that KM is important in maintaining the
long-term health of the soft/hard tissues around the implant, as well as
claims to the contrary.34! Two millimeters of keratinized gingiva and 1
mm of attached gingiva is sufficient to preserve healthy gums in natural
teeth.3637

Various studies have reported that patients with “inadequate”
amounts of KM (< 2 mm) may have pain and other complications during
daily oral hygiene procedures at DI sites. It has also been shown that
more gingival recession may be linked to increased plaque, bleeding
during probing, and bone loss.22233237 Therefore, mucogingival
surgeries with free gingival grafts have been suggested to increase the
narrow band of keratinized tissue.
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Conversely, some reports have shown a reduction in KM surrounding
the DI does not adversely disturb the health or stability of tissues around
the implant in those with good oral hygiene.374243 Evaluations of the
need for KM around implants show that health maintenance and tissue
stability is lacking>17 while others state that KM is positive in preventing
inflammation.12:37.4445

When the previous literature is evaluated, the frequency of Dls
surrounded with KM at less than 2 mm varies between 23.8% and 74%
37,46 Many factors influence the attached gingiva width that surround
natural teeth, including tooth location, inflammation or other reasons,
including tooth position, high frenulum and muscle attachments.37:47

KM consists of the area from the gingival margin to the mucogingival
line. It has been suggested that the width of the KM is greater than or
equal to 2 mm and the attached gingiva 21 mm is sufficient for gingival
health.517 |t has been reported that the adjacent mucosa to DlIs consists
of a 2 mm high (long) marginal connecting epithelial layer and a more
apical connective tissue region about 1.5 mm high (long).%”

Mammalian studies have shown similarities between soft tissue
responses to plaque in the surrounding teeth and DlIs.25 Up to now, the
impact of KM on peri-implant health has been consistently
discussed.21:254¢ |n a clinical study, the effect of the presence of KM on
peri-implant soft tissue health could not be proven. The effect of KM on
plaque deposition has not been clarified.

Kungsadalpipob’ is used with implants without keratinized mucosa,
showed three times more plaque buildup in comparison to Dls
containing KM. This result is in line other reports that have shown higher
plaque scores at implant sites that do not contain keratinized
mucosa.b7,23,32

Reduced KM may contribute to an environment of poor hygiene and
augmented predisposition to mechanical irritation/discomfort during
daily oral hygiene procedures.” The lack of KM has been linked to
mucosal recession. Dls lacking KM were enhanced threefold to mucosal
recession (2 1 mm) in comparison to DI sites with KM.

Zigdon and Machtei?? demonstrated an enhanced decline and
reduced pocket formation in areas with less KM. The absence of KM may
facilitate inflammatory components to apically migrate. Nevertheless,
mucosal recession and its development at DI sites following restoration
are strongly debated. Improper DI placement, KM deficiency, thin tissue
or buccal bone, and loss of alveolar bone height need consideration for
their relationship to mucosal recession in DlIs.”

3) The Role of Quantity and Characteristics

Strub et al.*8 have been considered while the debate on the amount
of keratinized implants were placed in an area without KM. A higher rate
of plaque accumulation and peri-implantitis is expected compared to
implants placed in an area with keratinized mucosa.*®

Wenstrom et al.2! hypothesized that a reduction in MK zones hinder
correct oral hygiene and is insufficient to protect against distress while
brushing or chewing, as well as bacterial plaque load.?°

Provided adequate plaque control is achieved, it is compatible with
peri-implant soft tissue health even in the absence of marginal
keratinized tissue.17,18,20

Warrer et al.38 on the other hand reported that a higher rate of
attachment loss and gingival recession was observed for dental implants
with insufficient keratinized mucosa as a result of ligature-induced
plague accumulation for 9 months around 30 implants placed. In this
study, they suggested that “ligature-induced plaque accumulation” may
also be associated with patients with “insufficient oral hygiene”.

Bouri et al.3! in their study of 200 dental implants in 76 patients
found that the amount of bleeding, plaque and gingival index, and
alveolar bone loss during probing was higher for implants with
insufficient keratinized mucosa (less than 2 mm) when compared to Dis
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with sufficient KM. It was reported that it was high and suggested that
KM is necessary for the preservation of tissue stability.

Zigdon and Machtei?? reported that KM surrounding the Dls can be
critical in the early diagnosis of mucosal recession. These investigators
suggested that patients with less than two millimeters of KM had higher
plaque deposition associated with peri-implantitis over a 3-year period.

The peri-implant, which takes care of the important points between
the soft tissue connection of DIs and teeth, if the peri-implant is
keratinized content or is the most beneficial, and the same 2 mm
threshold for soft tissue health and natural teeth is also valid for dental
implants.20

Kim et al.’® followed 276 dental implants for 13 months. No
difference was observed in terms of gingival index, plaque index, and
pocket depth for parts with insufficient amount of keratinized thickness,
while marginal bone loss and gingival rates were higher than those with
insufficient keratinized coating. Observation of birth reveals the
necessity of a keratinized coating for the successful maintenance of
dental implants.

Schrott et al.20 evaluated a total of 307 implants in their studies in
which the keratinized layer canal was examined separately in both
lingual and buccal tissues for peri-implant tissues. In the results of the
study, there was no component to evaluate the amount of keratinized
coating in the buccal region, plague accumulation and bleeding on
probing. Conversely, cells with a higher rate of gingival emission were
observed. In the lingual class, higher values were obtained than the
plaque index and gingival index values in areas where the keratinized
coating was insufficient. These values were discussed with the
difficulties of oral hygiene practices in the lingual region.

Dental implants have a wide range of indications. It is very important
to follow the desired successful results with implant treatment. Due to
the popularity of implant-supported prostheses and the consumption of
photographs, there are many studies in the literature. However, while
there are various examinations evaluating the satisfaction levels of
patients after implant treatment 13, the number of studies revealed by
the amount of keratinized gingiva is quite vast in the literature.

Whether adequate amount of KM in dental implants is necessary for
peri-implant health is debatable. In the literature, sufficient KM for peri-
implant health has been documented to be 22 mm. When KM is <2 mm,
it may increase peri-implant health and may cause peri-mucositis/peri-
implantitis.12

Studies have shown that peri-mucositis development is more
common with a band of keratinized tissue less than 2 mm.203245
Periodontal destructions can occur when the structures are inadequate
in the size of the keratinized tissue band and when the plaque is made
appropriately.”10

CONCLUSIONS

This study is not a meta-analysis study but a systematic review. The
search process resulted in identifying 65 potential articles. The articles
scanned were completed using different groups of different materialss
and methods made between the years of 1972-2023. Since all articles
have deficiencies and advantages over each other, future standardized
studies are needed to say that keratinized gingiva is a definite risk factor
for periimplantitis. With this the consensus report of the 2017 World
Workshop on the Classification of Periodontal and Peri-implant Diseases
and Conditions recommended that the role of KM on long-term peri-
implant tissue health is ambiguous. Despite this, KM may be necessary
for overall oral comfort and to facilitate the removal of plaque. KM as a
barrier fight against inflammation and gingival recession. The KM is
important for masticatory stresses in the tooth margin or crown, and
results in esthetics that are more favorable, overall comfort, and
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simplified brushing. Therefore, the presence of KM in the surrounding
DI space is important for the prevention of inflammation, plaque
buildup, and gingival recession. Clinicians should be aware of this factor
when placing dental implants at a particular site.
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Olgu Sunumu Case Report

Dudak Damak Yarikh Bir Hastanin Protetik
Tedavisinin Yenilenmesi

Prosthetic Retreatment of the Patient with Cleft

Lip and Palate

0z

Dudak-damak yariklari embriyolojik ve erken fetal donemdeki gelisim bozukluklarinin sonucu olarak
gelismektedir. Dudak damak yarikli bireylerin tedavisinin temel amaci hastalarin estetik, fonksiyon ve
fonasyon problemlerini tedavi etmektir. Protetik tedavi; uzun sireli takip ve multidisipliner ekip galismasi
gerektiren dudak damak yarikli yetiskin bireylerin tedavisindeki son asamadir. Bu vaka raporunun amaci;
uyumunu kaybetmis sabit ve hareketli protezi bulunan dudak damak yarikli hastanin yenilenen protetik
tedavisinin asamalari hakkinda bilgi vermektir. Cift tarafli dudak damak yarigi bulunan ve Marmara
Universitesi Dis Hekimligi Fakiiltesi'inde 17 yil 6nce tedavi edilmis olan 36 yasindaki bayan hasta mevcut
protezlerinin yenilenmesi talebiyle Marmara Universitesi Protetik Dis Tedavisi Anabilim Dalina basvurdu.
Sabit-hareketli (bar atasman tutuculu) protez kullanan hastanin sabit protezleri desimante edilip destek
dislerin vitalitesi kontrol edildi ve maksiller sol kanin disinde mobilite tespit edildi. Vitalite kaybi olan
maksiller sol kanin ve ikinci kiiglik azi dislerine endodontik tedavi yapildi. Defekt bolgesinde bar atasman
altinda kalan yumusak dokuda proliferasyon oldugu tespit edildi. Prolifere doku diyot lazer ile eksize edildi.
Daha 6nceden prepare edilmis maksiller sag/sol kanin ve kiiglik azi dislerine minor preparasyon yapildi. Sag
ve sol destek disler capraz ark stabilizayonu igin dolder bar ile birbirine splitlendi. Sabit protetik tedaviler
ve hassas tutuculu bolimli protez asamalari tamamlanarak hastanin protetik rehabilitasyonu saglandi.
Hareketli ve sabit protezin birlikte kullaniimasi ile ¢igneme kuvvetleri dengeli bir sekilde destek diglere
iletildi. ideal okliizyon saglandi. Hareketli protezin bukkal konturuyla kabul edilebilir estetik elde edildi ve
hasta memnuniyeti saglandi. Sonug olarak bu vaka ile anterior bolgede kemik defekti bulunan ¢ift dudak-
damak yarikh hastalarda hassas tutuculu hareketli protetik restorasyonlarin uygulanmasi ile estetik

beklentilerin karsilanmasinin, ¢igneme ve konusma fonksiyonlarinin rehabilitasyonun basariyla
sonuglandirilabilecegi gérulda.

Anahtar Kelimeler :  Dudak damak yarigi, Hassas baglantili hareketli protez, Dolder bar

ABSTRACT

Cleft lip and palate develops as a result of embryological and early fetal developmental disorders. The
main purpose of the treatment of patients with cleft lip and palate is to treat aesthetic, function and
phonation problems. Prosthetic treatment is the final stage in the treatment of adults with cleft lip and
palate requiring long-term follow-up and multidisciplinary teamwork. The aim of this case report was to
give information about the steps of renewed prosthetic treatment with a cleft lip and palate who has fixed
and removable prosthesis that had insufficient retention and stability. A 36-year-old female patient with
bilateral cleft lip and palate, treated 17 years ago at Marmara University was referred to the Marmara
University Department of Prosthodontics for the complaint of her existing prostheses. The intraoral
examination revealed a problem according to the retention and stability of her removable denture. The
fixed prosthesis of the patient was desemented and the vitality of the supporting teeth was checked.
Mobility was detected in the maxillary left canine tooth. Endodontic treatment was performed on the
maxillary canine and second premolar teeth that lost vitality. Soft tissue proliferation under the bar
attachment was detected in the defect area. Proliferated tissue was operated by using diode laser. Minor
preparation was performed on previously prepared abutment maxillary right / left canine and premolars.
The right and left abutment teeth are connected by a dolder bar to obtain bilateral stabilization. The
prosthetic rehabilitation of the patient was completed by the fixed prosthetic treatment and the partial
removable denture with precision attachment. The chewing forces is transmitted to the support teeth in a
balanced manner to provide ideal occlusion with using the removable and fixed partial dentures together.
In conclusion, with this case, it has seen an acceptable aesthetic was provided with the buccal section of
the removable partial denture to achieve patient satisfaction. The function, fonation and aesthetics of
patients with bilateral cleft lip and palate can be rehabilated by using removable partial denture with
precision attachment.

Keywords: Cleft lip and palate, Removable prothesis with precision attachment, Dolder bar
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GIRIS

Maksillofasiyal deformiteler kongenital, travma, nekrozitan
hastaliklar ve onkocerrahi kaynakl olarak olusabilir.! Kongenital bir
anomali olan dudak-damak vyariklari bu grupta en sik goriilen
hastaliklardan biridir.2 Diinya genelinde 600-700 canli dogumdan birini
etkilemektedir.? Dudak-damak vyariklari hem genetik hem cevresel
faktorlerin yer aldigi karmasik bir etiyolojiye sahiptir. Folik asit eksikligi,
annenin yasl ve annenin sigara igmesi gibi risk faktorleri yariklarin
gelisimi ile iligkilendirilmistir.*

Estetik problemlere ek olarak, yarik dudakli ve / veya damakh birey-
ler, sinirl gene-ylz biiyimesi, konusma anomalileri, yutma ve beslenme
zorluklari, isitme kaybi ve / veya tekrarlayan kulak enfeksiyonlari gibi
o6nemli fonksiyonel morbidite gegirirler.> Cene yiz deformiteleri hasta-
lari psikolojik ve fiziksel durumlarini olumsuz etkileyerek ciddi psikiyatrik,
ailevi ve sosyal sorunlara da neden olabilir.®

Dudak damak yarigi tedavisinde multidisipliner bir yaklagim tim
diinyada yaygin olarak kabul edilmektedir. Multidisipliner ekip genellikle
plastik cerrahlar, maksillofasiyal cerrahlar, kulak burun bogaz uzmanlari,
konusma terapistleri, odyologlar, ortodontistler, psikolog, sosyal hizmet
uzmanlari ve uzman hemsirelerden meydana gelmektedir.”

Dudak damak yarikh bireylerin oral rehabilitasyonunda, malformas-
yonun sebep oldugu anatomik ve fonksiyonel degisikliklerin boyutu ve
tedavi baslangic yasi onemlidir.8 Dudak damak vyarikli hastalarin
rehabilitasyonunda, intraoral birincil tedavi yaklasimi plastik cerrahi
rekonstruksiyonudur.® En ideal tedavi segenegi kemik greftiyle ya da
ortodontik olarak defekt alaninin kapatilmasidir.1® Ancak dogumsal ya da
edinsel ¢ene ylz defektlerinin tedavisinde bazi durumlarda protetik
restorasyonlardan yararlanilmasi gerekmektedir.1* Dudak damak yarikli
hastalarda dis eksikliklerinin oldugu durumlarda ortodontik tedaviden
sonra digsel fonksiyonlari saglamak ve estetigi tamamlamak igin son
olarak protetik tedaviye ihtiya¢ duyulur. Protetik tedavinin amaci;
bireyin fonksiyonel ve estetik rehabilitasyonunu saglamaktir.1213 Dudak
damak yarig1 olan hastalar igin, protetik tedavi alternatifleri sabit dis
destekli restorasyonlardan hareketli protezlere kadar cesitlilik
gostermektedir.’%1> Mevcut dogal dislerden, implantlardan ve dis-
implant kombinasyonlarindan yararlanilir.1617.18 Protetik endikasyonlar
¢ene-dis iliski durumlarina ve kalan dislerin periodontal desteklik
kalitelerine bagh olarak gesitlilik gostermektedir.1?

Dudak damak yarikh bireylerin protetik rehabilitasyonunda uygula-
nan tedavi secenekleri konvansiyonel yontemler dahilinde gergekles-
tirilmektedir. Protetik tedavinin baska bir amaci ise ortodontik tedavi
sonucu elde edilen kalan dislerin ark Gzerindeki konumlarinin
stabilizasyonunu saglamaktir. Bu nedenle sag ve sol ark stabilizasyonu
onemlidir. Hastaya uygulanan protetik tedavinin sabit komponentleri ark
stabilizasyonunu saglarken hareketli protez destek dislerin splintlenme-
sine indirekt olarak yardimci olmaktadir.#243 Bu g¢alismanin amaci; 17
yillik klinik takibi yapilan ve destek dislerin mevcut durumunu korumak
amaciyla protetik tedavisi yenilenen hastanin tedavi basamaklarinin
anlatiimasidir.

OLGU SUNUMU

Ust cenesinde cift tarafli dudak damak yarigi bulunan 36 yasindaki
bayan hasta maksiller sol kanin ve ikinci kiiglik azi diglerindeki agri
sikayetiyle Marmara Universitesi Dis Hekimligi Fakiiltesi Protetik Dis
Tedavisi Anabilim Dali’na basvurdu. Alinan anamnezde, cift tarafli dudak
damak yarigiyla dogan hastada basarili cerrahi tedaviyle defekt bolgesi
yumusak doku ile kapatildigi tespit edildi. Mevcut dudak damak yarigi ile
ilgili ailesel gegmis sorgulandiginda, ailesinde baska dudak damak yarikh
birey bulunmadigi, sigara, alkol veya herhangi bir ilag kullanmadig
belirlendi.
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Hastanin, fakiltemizde 17 yil 6nce hareketli béliumlG tedavisinin
tamamlandigi ancak intraoral ve ekstraoral muayenelerde mevcut
hassas tutuculu hareketli bolimli protezinin retansiyon ve stabilitesini
kaybettigi, sol kanin ve ikinci kiiglik azi dislerinde dikey perkisyonda agri
tespit edildi. Mevcut sabit protezlere destek olan dislerde diseti
cekilmesi kaynakh kok ylizeylerinde agilmalar ve glrikler oldugu tespit
edildi (Resim 1). Hastanin premaksilla eksikligine bagh olarak dudak
desteginin olmadigl ve yariktan dolayi dudakta skar dokusu oldugu
belirlendi.

Resim 1. Mevcut protezlerin lateral goriintiisi

Yapilan radyolojik muayenede, hastanin maksiller sol kanin disinde
apikal lezyon tespit edildi. Defekt bolgesinin sag ve solunda yer alan
kanin ve kiglk azi dislerinin periodontal desteklerini kismen
kaybettikleri gozlemlendi (Resim 2). Tim bu veriler dogrultusunda
hastanin mevcut protezlerinin degistirilmesine karar verildi. ilk olarak
sabit protetik restorasyonlarinin desimantasyonu yapildi. Sabit protetik
restorasyonlara bagl hassas baglanti atasmaninin altinda kalan defekt
alaninda yumusak doku proliferasyonu ve maksiller sol kanin ve ikinci
kiglik azi diglerinde derin dentin ¢lrigl gozlemlendi (Resim 3).
Preprotetik hazirhk amaciyla maksiller sol kanin ve ikinci kiglik azi
dislerinin endodontik tedavisine ve prolifere dokunun lazer ile eksize
edilmesine karar verildi.

Yumusak doku ve endodontik lezyonlarin iyilesme prosediiriinden
sonra tekrar muayene edilen hastaya tutuculuk ve ¢ift tarafli
stabilizasyonun saglanmasi igin hassas tutuculu protez yapilmasina karar
verildi. Fonasyona yardimci olmasi ve periodontal desteklerini kaybetmis
endodontik ve restoratif tedavi gormus destek dislere gelen oklizal
yikin azaltilmasi amaciyla sert damaktan destek alan hareketli bolimli
protez planlandi.

Resim 2. Hastanin panaromik gortintiist
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Resim 3. Hastanin agiz igi gorintlsu

Defekt bolgesine komsu maksiller sag/sol kanin ve kugik azi
dislerinin preparasyonlari diseti sinirinda chamfer bitim gizgisi ile
tamamlandi. Destek dislerin restraksiyon islemlerinin tamamlanmasinin
ardindan kondansasyon tipi silikon (ZetaPlus Intro Kit L, Zhermack, Badia
Polesine, italya) ile iki asamali 6lgii alindi (Resim 4 a). Hastanin mevcut
okllizyonu esas alinarak kapanis tespit edildi. Artikilatore alinan
modeller Uzerinde metal altyapilar ve sag sol arki birbirine baglayan
dolder bar atagsman hazirlandi. Restorasyona dahil edilen tim destek
dislerin metal altyapilarinin palatinaline indirekt tutucu olarak
kullanilmak Gzere frezeler yerlestirildi (Resim 4 b). Agiz icinde hazirlanan
metal altyapilarin ve atagsmanin uyumu kontrol edildi. Doku ve okliizal
iliskilerinde  problem tespit edilmedi. Porselen asamasi igin
restorasyonlar laboratuvara gonderildi. Dentin provada basamak ve
doku uyumlari kontrol edildi (Resim 4 c). ideal sentrik okliizyonu
saglamak igin dissel iliskiler diizenlendi. Lateral ve protriziv harekette
tuberkdl iligkileri kontrol edildi ve gerekli asindirmalar yapildi. Estetik
gorinim, dikey boyut, dudak destegi ve istirahat pozisyonundaki
gorinumleri son kez kontrol edildi. Sabit restorasyonlar agiz iginde ilgili
yerlerinde iken hassas baglantili hareketli bélimll protez hazirlanacak
alanin 6lguisti prefabrik metal kasik ve polivinil siloksan silikon (Zhermack
Hydrorise Putty/Light Body. Zhermack, Badia Polesine, italya) ile dlgiisii
alindi (Resim 4 d). Model hazirlandi. ikinci azi diglerinde distal cevresel
kroseler yer alan plak seklinde ana baglayici uretildi. iskelet alt yapinin
provasi (Resim 5), mum duvar hazirhigi, modellerin artikiilatére alinmasi,
dis dizimi safhalari tamamlandi. Dislerin estetik gorinumi, dudak
destegi ve hastanin fonasyonu disli provada kontrol edildikten sonra
protezin bitim asamasina gegildi. Hareketli protezin mufla ile bitim
asamasindan sonra agiz icinde son kez doku sinirlari kontrol edildi.
Yumusak doku sinirlarinda diizenleme yapildiktan sonra cila yapilip
protez hastaya teslim edildi (Resim 6). Protezler ile hastanin estetik,
fonksiyonel, fonetik ve psikolojik problemleri rehabilite edildi. 3 yillik
klinik takip sonucunda protezlerin uyumunda ve balansinda herhangi bir
problem gézlenmedi, hastanin beklentilerinin karsilandigi gorildi.

Resim 4. Sabit protetik restorasyon olglsu (a), Alt yapi ve hassas baglanti
atasmani (b), Porselen prova asamasi (c), Hareketli bolimlu protez 6lglsu (d)

Resim 5. iskelet altyapinin goriintiisii

[~

Resim 6. Protez bitim asamasi

TARTISMA

Cift tarafli dudak-damak yarikh hastalarda ideal fonksiyon ve estetik
gorintl olusturmak ¢ogu zaman zorlu bir siire¢ olup dikkatli galisma
gerektirmektedir. Genellikle bu hastalarda dislerde yerlesim anomalileri
ve iskelet malformasyonu gibi karmagsik faktorler de mevcuttur.
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Karmasik durumlar protetik tedavi de dahil olmak Gzere multidisipliner
bir ekibin mudahalesini gerektirir.2° Dudak damak yarigi olan bireylerin
protetik tedavi, blilylimenin tamamlanmasinin ardindan ortodontik ve
cerrahi tedavilerden sonra yapilmaktadir.21 Pek ¢ok protetik tedavi sege-
negi arasindan segim yapmak, hastanin 6zel klinik durumuna, temel sika-
yeti ve isteklerine dayanmaktadir. Klinik muayenede sadece dis durum-
larini degil, ayni zamanda alveolar kemik seklinin, skar dokusunun ve
oronazal baglantinin degerlendirmesi gerekmektedir.2223 Dudak damak
yarikh bireylerde eksik dislerin tamamlanmasi, ¢igneme ve konusma
fonksiyonlarinin diizeltilmesi ve optimal okllizyon stabilizasyonu protetik
tedavi ile saglanabilir. 2* Tedavi planlamasi yapilirken bir¢ok faktor goz
ondne alinip bu faktorler dogrultusunda sabit ya da hareketli protezler
planlanir. Sonug olarak defekt bolgesinin buytkligu, pozisyonu, varsa
mevcut dislerin sayisi ve periodontal durumu ve hastanin sosyo-
ekonomik ve psikolojik durumu vakanin planlanmasinda etkilidir.2>

Bu tedavide temel amag, eksik yumusak ve sert dokularin hacminin
yerine konularak dudak desteginin saglandigl estetik olarak kabul
edilebilir protetik rehabilitasyon saglanmasidir. Hastanin defekt
bolgesinde alveolar doku kaybinin fazla olmasi ve defekt bolgesine
komsu dislerde yeterli kemik desteginin bulunmamasi nedeniile hastaya
sabit protetik tedavi uygulanmamistir. Dudak damak yarikli hastalarda
eksik dis sayisi, kalan kemik miktari ve dudak destegi gibi etkenlerden
dolayl ¢ogu zaman sadece sabit ya da sadece hareketli protezlerle
basaril bir protetik tedavi miimkiin olmamaktadir.26 Bu ylizden sabit ve
hareketli protezlerin kombinasyonlarina basvurmak gerekmektedir.?”
Hochman’a gére kombinasyon protezlerin takilip gikarilabilen hareketli
boltimleri ve mevcut disler tizerindeki sabit kisim premaksillayi stabilize
ederek defek bélgesindeki doku genislemelerini dnlemektedir.2® Defekt
bélgesinde vertikal ve horizontal kemik kaybinin fazla ve mukozanin
kivrimli oldugu durumlarda klasik sabit kdpri protezlere gelen yikin
destek dislere zarar verdigi bilinmektedir.2%30 Bu tip durumlarda defekt
bolgesinin iki tarafindaki komsu destek disler Gzerindeki sabit protetik
restorasyonlarin bar atasmanla splintlendigi ve bu hassas tutuculu
sistem Uizerine yerlesen hareketli protezle hastalar tedavi edilmek-
tedir.3931 Bu sabit-hareketli protez sisteminin temelini 1965 yilinda Dr.
James Andrews atmistir.32 Sabit ekstra koronal bar sistemi sayesinde,
cigneme islevi sirasinda hareketli protezin dikey hareketi minimuma
indirilir, boylece g¢igneme kuvvetinin etkisi artarken hareketten dolayi
olusacak yumusak doku irritasyonu minimuma indirilir.33:34 Bunlarin yani
sira estetik bolgede goriintlyl kotu etkileyen kroseler yer almaz.3>

Sabit ve hareketli protezlere destek olmasi igin implantlar planla-
maya dahil edilebilir.26 implant yerlestirmek icin kemik yapinin durumu-
nun yeterli olmadigi ve komsu dislerde gesitli sebeplerle estetik diizenle-
melere ihtiyag¢ duyuluyorsa geleneksel protezler yeterli bir tedavi sege-
negi olabilmektedir.36¢ Ancak protetik restorasyon igin yeterli dis ve doku
desteginin bulunmadigl ve implant yerlesimi icin maksiller bolgede
yeterli kemik desteginin bulunmadigi durumlarda zigomatik implantlar-
dan faydalanilabilir. Bu implantlardan proteze yeterli destek saglana-
bilir.37 Bu vakada, hastanin premaksiller bolgede implant yerlestirmek
icin kemik yapisinin olmamasi ve mevcut dislerinin splintlendikten sonra
yapilacak hassas baglantili proteze yeterli destegi saglayacag dusindal-
digi icin implant tedavisi planlamaya dahil edilmedi. Kantorowitcz,
hareketli protezlere yeterli destegin saglanmasi igin sabit protezler ikinci
kiglik azi veya birinci kiiglk azi disine kadar uzatilmasi gerektigini bildir-
mistir.38 Bu vakada hassas tutuculu hareketli proteze tutuculu saglayan
sabit protetik restorasyonlar 2. premolara kadar uzatilarak gerekli deste-
gin saglanabilecegi diisinildi. Ayrica protezin stabilizasyonuna katki
saglamasligin 2. blyuk azi diglerine yerlestirilen kroselerden faydalanild.

Dudak damak yarikli bireylerde en ¢ok karsilasilan problemlerden
biri de yetersiz dudak destegi ve eksik dokular sebebiyle kotl estetiktir.
Akrilik uzantili hareketli bolimli protezler defekt bolgelerindeki eksik
dokulari telafi edebilecegi icin dudak damak yarikli bireylerin tedavisinde
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siklikla tercih edilmektedir.394041 Bu vakada, kanin disler arasindaki
bolgede eksik dokularin telafisi igin hassas tutuculu hareketli boltimli
protezin bukkal bolimi akrilikle kalinlastirilarak kabul edilebilir estetik
saglanabildi.

SONUC

Dudak damak yarikh hastalarin tedavisi multidisipliner bir ¢alisma
gerektirmektedir. Dogumdan itibaren baslayan tedavi prosedirinde
bircok etken gbz 6niinde bulundurulmalidir. Son basamak olan protetik
tedavide amag c¢igneme islevinin, konusma becerisinin ve estetik
gorinimin kabul edilebilir derecede hastaya kazandirmak, ortodontik
tedavi sonucu elde oklizyonun stabilizasyonunun saglamaktir. Bu
amaglar dogrultusunda ilgili vakada mevcut dislerin sabit protezlerle
splintlenerek tutuculuk ve stabilizasyon saglanmis, dudak-damak yarikh
bolgedeki doku kayiplari hassas tutuculu bolimli protez ile rehabilite
edilmistir. 17 senelik kullanim sonrasi meydana gelen komplikasyonlar
elimine edilmis ve hastada herhangi bir destek dis kaybedilmemistir.
Hastanin son 3 senelik klinik kontrollerinde herhangi bir komplikasyona
rastlanmamistir. Hasta estetik, fonksiyonel ve fonasyonel herhangi bir
sikayette bulunmamistir. Dudak-damak vyarikli bireylerin protetik
tedavisinde uzun dénem prognoz ¢ok 6nemlidir.

Hasta Onami: Yazili hasta onami bu g¢alismaya katilan hastalardan
alinmustir.
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