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Editors can manage the whole
submission/review/revise/publish process.

Format

General

Manuscript length depends on manuscript type. In
general, research and clinical science articles should
not exceed 20 to 12 double-spaced, typed pages
(excluding references, legends, and tables). Clinical
Reports and Technique articles should not exceed 4
to 5 pages. Paper dimensions should be 8.5 x 11
inches with 2.5 cm margins on all sides.

use normal, plain font (12-point Times New Roman)
number all pages consecutively.
indent or space paragraphs.
Articles should be arranged in the following
order. Title, Abstract, Introduction, Materials and
Methods, Results, Discussion,  Conclusions,

Acknowledgements, References,
Tables and Legends to Iustrations.
Title page

-Title

-Authors (first name, middle initial, surname) e.g.
Faik Tugut, DDS, PhD,?
-Authors' addresses (abbreviated) e.g.

aAssistant Professor, Department of Prosthodontics,
Faculty of Dentistry, Cumhuriyet University, Sivas,
Turkey.

-If the research was presented before an organized
group, type the name of the organization and the
location and date of the meeting.

PLEASE UPLOAD TITLE PAGE APART FROM
MANUSCRIPT.

TITLE PAGE SHOULD UPLOAD AS A
SUPPLEMENTARY FILE.

-Corresponding Author details (essential): Name,
complete address, phone, fax, and E-mail
numbers

Abstract

Should not exceed 300 words and should be
presented under the following subheadings:
Objectives, Materials and Methods; Results;

Conclusions (For Reviews: Obijectives; Data;
Sources; Study selection; Conclusions). These
subheadings should appear in the text of the
summary. Provide a short, nonstructured, 1-
paragraph abstract that briefly summarizes the
problem encountered and treatment administered for
clinical report.

Keywords
Up to 10 keywords should be supplied e.g. Er: YAG
laser, composite resin, adhesion.

Introduction

This must be presented in a structured format,
covering the following subjects, although not under
subheadings: succinct statements of the issue in
question; the essence of existing knowledge and
understanding pertinent to the issue; and the aims
and objectives of the research being reported.

Materials and methods

-describe the procedures and analytical technigues.
-identify names and sources of all commercial
products e.g.

-magnetic attachment (Hyper Slim 5513, Hitachi
Metals, Tokyo, Japan)

Results
-refer to appropriate tables and figures.
-report statistical findings.

Discussion

-discuss the results of the study.
-agreement with other studies should also be stated.
-identify the limitations of the present study, and
suggest areas for future research.

Conclusions
-concisely list conclusions that may be drawn from
the research.

-do not simply restate the results.

Acknowledgements

-If the work was supported by a grant or any other
kind of funding, supply the name of the supporting
organization and the grant number.

References

-References must be identified in the body of the
article  with  superscript  Arabic  numerals.
-The complete reference list, double spaced and in
numerical order, should follow the Conclusions
section but start on a separate page. Only references
cited in the text should appear in the reference list.
-Do not include unpublished data or personal
communications in the reference list.



Cumhuriyet Dental Journal
2018; Volume:21 Issue:2

Journal reference style:

Akin H, Coskun ME, Sari F, Tugut F. Mechanical
success and failure of the different types of dental
implants: two years follow up study. Cumhuriyet
Dent J 2009;2:121-124.

Book reference style:

Hilton TJ. Direct posterior composite restorations.
In: Schwartz RS, Summitt JB, Robbins JW (eds).
Fundamentals of Operative Dentistry. Chicago:
Quintessence,1996:207-228.

Tables and Figures

All tables and figures must be thoroughly discussed
in the text of the manuscript.

Tables

e one table to a page, each with a title.

e number tables in order of mention using Arabic
numerals. Do not list tables in parts (eg, Table la, Ib,
etc.). Each should have its own number.

e must be able to "stand alone" apart from text.

e when appropriate, standard deviations of
values should be indicated in parentheses; (do NOT
use =+ notation).

e results of statistical analysis must be included,
use superscript letters to indicate significant
differences.

o for explanatory footnotes, use symbols (*,
B 1),

Figures

e do not import the figures into the text file.

o figures grouped together should have similar
dimensions and be labelled "A, B, C", etc.

o figures should be arranged to the width of 80
mm.

e color and black-and-white photographs should
be created and saved at a minimum of 300 dots per
inch (dpi).

o figures should be saved in jpeg format.

e The electronic image files must be named so
that the figure number and format can be easily
identified. For example, a Figure 1 in jpeg format
should be named fig 1. Multipart figures must be
clearly identifiable by the file names: fig 1A, fig 1B,
fig 1C, etc.

Graphs

e unique, concise axis labels; do not repeat the
Figure caption.

o uniform size for graphs of similar type.

o type size that will be easily read when the graph
is reduced to one column width.

o lines that are thick and solid (100% black).

Figure legends

o list together on a separate page.

o should be complete and understandable apart
from the text.

e include key for symbols or abbreviations used
in Figures.



Cumhuriyet Dental Journal
2018; Volume:21 Issue:2

ICINDEKILER / CONTENTS

ARASTIRMA / RESEARCH

85-92

93-102

103-108

109-115

116-122

Effect of Different Prophylactic Polishing Procedures on the Surface Roughness of
Microhybrid and Nanohybrid Resin Composites

Farkli Profilaktik Parlatma Islemlerinin Mikrohibrit ve Nanohibrit Kompozit Rezinlerin
Yiizey Piiriizliiliigii Uzerine Etkisi

Kivan¢ YAMANEL

Effect of Desensitizing Tooth Pastes on Different Restorative Materials’ Bond
Strength to Coronal and Root Dentin

Hassasiyet Giderici Dis Macunlarimin Farkli Restoratif Materyallerin Kron ve Kok
Dentinine Baglanma Kuvveti Uzerine EtKisi

Kivang YAMANEL, Neslihan ARHUN

In-Vitro Evaluation of the Microhardness and Fluoride Releasing Properties of
Chlorhexidine+Benzalkonium Chloride Mixtures Incorporated Into Conventional
Glass lonomer Cement

Geleneksel Cam Iyonomer Icerisine Katilmis Klorheksidin+Benzalkonyum Klorid
Karisiminin Mikrosertlik ve Floriir Salim Ozelliklerinin In-vitro Degerlendirilmesi

Tamer TUZUNER

Evaluation of Temperature Changes in the Pulpal Chamber of the Primary Tooth
During Curing of Colored Compomers

Renkli Kompomerlerin Sertlesmesi Sirasinda Siit Disi Pulpa Odasinda Goriilen Sicaklik
Degisimlerin Degerlendirilmesi

Halenur ALTAN, Zeynep GOZTAS, Giil TOSUN, Tugrul SARI

Retrospective Evaluation of Sedation Techniques for Tooth Extraction in Pediatric
Patients

Cocuk Hastalarda Dis Cekimi Amaciyla Uygulanan Sedasyon Tekniklerinin Geriye
Doniik Degerlendirilmesi

Dilek GUNAY CANPOLAT, Niikhet KUTUK, Canay YILMAZ ASAN, Alper ALKAN



Cumhuriyet Dental Journal
2018; Volume:21 Issue:2

123-129

130-135

136-144

145-151

Comparing the Intubation Effectiveness of Two Different Laryngoscopes in Patients
with Cerebral Palsy

Serebral Palsili Hastalarda Iki Farkli Laringoskopun Entiibasyon Etkinliginin
Karsilastirilmasi

Aysun CAGLAR TORUN, Mustafa Erhan SARI, Ersin KOKSAL, Sevgin IBIS

Investigation of the Corrosion Resistance of Castable and Fabrication Dental
Magnetic Attachments

Fabrikasyon ve Dékiim Manyetik Atasmanlarin Korozyon Direnclerinin Incelenmesi

Mehmet Emre COSKUN, Ali Kemal OZDEMIR

Effects of Propolis on Oxidative Stress in Rabbits Undergoing Implant Surgery
Implant Cerrahisi Uygulanan Tavsanlarda Propolisin Oksidatif Stres Uzerine Etkisi

Ezgi AYDIN, Ceylan HEPOKUR, Sema MISIR, Hasan YELER

Awareness of Hepatitis B Infection Amongst the People of Southeastern Anatolia: A
Seroprevalence Study

Giineydogu Anadolu Bélgesinde Hepatit B Enfeksiyon Farkindaligi: Seroprevalans
Calismast

Metin CALISIR

DERLEME / REVIEW

152-166

Historical Development und Properties of Platelet Concentrates in Dentistry
Dis Hekimliginde Trombosit Konsantrasyonlarinin Tarihsel Gelisimi Ve Ozellikleri

Mehmet KIZILTOPRAK, Mustafa Ozay USLU



Cumhuriyet Dental Journal: 2018; 21(2)
Doi: 10.7126/cumud;j.410459

RESEARCH ARTICLES

FARKLI PROFILAKTIiK PARLATMA ISLEMLERININ MIKROHIBRIT VE
NANOHIBRIT KOMPOZIT REZINLERIN YUZEY PURUZLULUGU
UZERINE ETKISI

Effect of Different Prophylactic Polishing Procedures on the Surface Roughness of
Microhybrid and Nanohybrid Resin Composites

Kivang YAMANEL
Makale Kodu/Article Code : 410459
Makale Gonderilme Tarihi : 28.03.2018
Kabul Tarihi 1 24.04.2018
ABSTRACT

oz

Amag: Bu ¢aligmanin amaci, farkli profesyonel dental profilaksi
islemlerinin bir mikrohibrit (Charisma, Heraeus-Kulzer) ve bir
nanohibrit (Ice, SDI Dental) kompozit rezinin yiizey piirizliligi
tizerine etkisini degerlendirmektir.

Gerec ve Yontem: Her restoratif materyalden 45 adet disk sekilli
ornek (2 mm kalinlik ve 8 mm ¢apinda, toplam 90 6rnek) plastik
kaliplar kullamlarak hazirlandi. Ornekler orta, ince ve ultra ince
grenli Sof-Lex (3M-ESPE) disklerle parlatildi ve her kompozitten
45 drnek rastgele bes gruba ayrildi (n=9). ilk gruba profilaksi
islemi uygulanmadi ve kontrol grubu olarak kullanildi. Diger
gruplar, Detartrine pat1 (Septodont), Gelato pati (Keystone
Industries) ve pomza-su karigiminin dénen lastiklerle uygulandig
ve pomza-su karisiminin donen fir¢alarla uygulandig profilaksi
islemlerine tabi tutuldu. Profilaksi islemlerinden sonra biitiin
Orneklerin ylizey piiriizliilik degerleri bir optik profilometre
(Zygo New View 7200, Ametek) kullanilarak 6l¢iildii. Elde edilen
veriler Mann Whitney U ve Kruskal-Wallis testleri kullanilarak
sirastyla 0,01 ve 0,025 anlamlilik derecesinde istatistiksel olarak
analiz edildi.

Bulgular: Her iki kompozit rezin igin en piiriizsiiz yiizeyler
kontrol gruplarinda gézlemlendi. (p<0,001) Test edilen kompozit
rezinlerin  kontrol gruplarmin yilizey piiriizliilik degerleri
birbirinden anlamli derecede farkliyd1 (p<0,001). Bununla birlikte
ayn1 profilaksi islemlerinin uygulandigi mikrohibrit ve nanohibrit
kompozit rezinlerin yiizey piiriizlillik degerleri arasinda
istatistiksel olarak anlamli derecede farklilik yoktu. Gelato pati,
donen lastik ve firgayla uygulanan pomza-su karigimi kontrol
grubuna oranla anlamli derecede piiriizlii yilizeylere neden
olmustur fakat Detartrine ile elde edilen yiizey piiriizlilik
degerleri her iki kompozitte de kontrol grubundan anlaml
derecede farkli degildir.

Sonug: Caligmada test edilen biitiin profilaksi iglemleri, her iki
kompozitte de yiizey pirizlilik degerlerini bakterilerin
retansiyonuna neden olabilecek seviyeye kadar yiikseltmistir. Bu
sebeple dis hekimleri profilaksi islemleri sirasinda dikkatli
davranmalidir aksi taktirde profilaksi sonras1 kompozit rezinlerin
yeniden parlatilmasi veya nadiren de tamir iglemi uygulanmasi
gerekecektir.

Anahtar Kelimeler: Profilaktik parlatma, mikrohibrit kompozit,
nanohibrit kompozit, yiizey piiriizliiligii

Objectives: The aim of the present study was to evaluate effects
of different professional dental prophylaxis procedures on the
surface roughness of a microhybrid (Charisma, Heraeus-Kulzer)
and a nanohybrid (lce, SDI Dental) resin composites.

Materials and Methods: 45 disc shaped (2 mm thick /8 mm in
diameter) specimens of each restorative materials (totally 90
specimens) were prepared using plexyglass mold. Specimens
were polished with medium, fine and ultra-fine Sof-Lex (3M-
ESPE) discs and 45 specimens of each composite were randomly
divided into five groups (n=9). The first group received no
prophylaxis treatment and served as control. The other groups
received prophlaxis procedures including Detartrine paste
(Septodont) with rotating rubber cup, Gelato paste (Keystone
Industries) with rotating rubber cup, pumice-water slurry with
rotating rubber cup and pumice-water slurry with rotating brush.
After prophlaxis procedures surface roughness values of all
specimens were measured using an optical prophylometer (Zygo
New View 7200, Ametek). Data was statistically analyzed using
Mann Whitney U and Kruskal-Wallis Tests at the 0.01 and 0.025
level of significance respectively.

Results: The smoothest surfaces were observed in control groups
for both resin composites (p<0.001). Control groups’ surface
roughness values of resin composites tested were significantly
different (p<0.001). However there were no statistically
significant differences between surface roughness values of
microhybrid and nanohybrid resin composites that received same
prophylaxis treatment. Gelato paste, pumice-water slurry with
rotating rubber cup and pumice-water slurry with rotating brush
caused significantly rougher surfaces than control group but
surface roughness values obtained with Detartrine were not
significantly different from the control group in both composites.

Conclusions: All prophylaxis procedures tested in the study
increased the roughness values of both composites to a level that
would be retantive to bacteria. Because of that dental professional
must be careful during prophylaxis procedures otherwise
repolishing or rarely repair of the composite restoration would be
necessary after prophylaxis.

Key Words: Prophylactic polishing, microhybrid composite,
nanohybrid composite, surface roughness
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GIRiS

Dis rengindeki restoratif materyallerin dis
hekimligi pratigindeki 6nemi her gegen giin
artmaktadir. Giliniimiizde kompozit rezinlerle
gerceklestirilen restorasyonlarda estetik ve
fonksiyon agisindan oldukca iyi sonuglar elde
edilmektedir. Bu nedenle kompozit rezinler
restoratif dig hekimligi uygulamalarinda en ¢ok
tercih edilen materyal haline gelmistir.® Bu
materyallerin estetik ac¢idan basaril
olabilmeleri i¢in piiriizsiiz ve parlak bir yiizeye
sahip olmalar1 gerekmektedir.?

Yiizeyin piiriizlii sekilde bitirilmesi veya
zamanla piiriizlii hale gelmesi sonucu estetik
problemler, yiizey
retansiyonunda artig ve

renklenmeleri,  plak

sekonder ¢iiriik
olusumu gibi restorasyonun klinik omriiniin
olan problemler

kisalmasina neden

olusabilmektedir.®*

Profilaksi uygulamalar1 veya profesyonel
dis temizligi olarak adlandirilan iglem, dis
taglarini, bakteriyal plak tabakasini ve yiizey
renklenmelerini uzaklastirarak dis estetigini
iyilestirmeye yardimci olan bir yontemdir.>’
Modern toplumlarda insanlarin temiz dislere
sahip olma istegi giin gectikce artmakta, bircok
insan profesyonel dis temizligi amaciyla 3-6
ayda bir dis hekimlerine bagvurmaktadir.>®

Profilaksi stk
kullanilan ajanlardan biri, doner aletlere takilan

islemleri sirasinda en
firgalar ve lastikler yardimiyla dis ylizeyine
uygulanan pomza-su karigimidir. Bu ajana
alternatif olarak dis hekimligi pratigine sunulan
hazir profilaksi patlari da son yillarda dis
hekimleri tarafindan sik¢a kullanilmaktadir.®

Yapilan bazi arastirmalarda profesyonel

profilaksi islemleri sonucunda kompozit
restorasyonlarin yiizey piiriizliliigliniin arttigi,
hatta kompozit yiizeyinin zarar gordiigli sonucu
elde edilmistir.>’® Bu nedenle profilaksi
islemleri sonrasinda  kompozit rezin
yiizeylerinin yeniden bitirilip parlatilmast ve

nadiren de kompozit restorasyonlarin kenar

86

uyumlart bozuldugundan restorasyona tamir
islemi uygulanmasi gerekebilmektedir.

Arastirmanin  sifir
islemleri sirasinda lastik ve firca yardimiyla
uygulanan  farkli  profilaksi  patlarinin
mikrohibrit ve nanohibrit kompozit rezinlerin
yiizeylerinde, tekrar
uygulanmasina gerek duyulmayacak diizeyde

degisime neden olacag1 seklindedir.

hipotezi, profilaksi

parlatma islemi

GEREC VE YONTEM

Aragtirmada  bir  mikrohibrit  (Charisma,
Heraeus Kulzer, Wehrhein, Almanya) ve bir
nanohibrit doldurucu igeren kompozit rezin
(Ice, SDI Dental, Victoria, Avustralya)
materyal kullanilmistir. Profilaksi iglemleri i¢in
ise pomza-su karisimi, Detartrine (Septodont,
Paris, Fransa) ve Gelato (Keystone Industries,
Gibbstown, NJ, ABD) isimli profilaksi patlari,
profilaksi lastikleri ve fircalart kullanilmigtir.
Arastirmada kullanilan restoratif materyaller ve
profilaksi patlar1 Tablo 1°de listelenmistir.

Tablo 1. Arastirmada kullanilan materyaller.

Marka Materyal Icerigi Uretici Firma
BisGMA, TEGDMA, Hacimce
%64  oraninda  baryum, | Heraeus-Kulzer,
aliiminyum cam, silika dioksit | Wehrhein, Almanya
doldurucu.

UDMA, BisEMA, TEGDMA,
Hacimce %61 oraninda silika
doldurucu (C15).

Kuartz, gliserol, etanol
Sodyum silikat, gliserol,

Sodyum florid

Materyal Tipi

Charisma Mikrohibrit Kompozit

SDI Dental, Victoria,

ICE Nanohibrit Kompozit
i Avustralya

Detartrine Profilaksi Pati Septodont, Paris, Fransa

Keystone Industries,
Gibbstown, NJ, ABD

Gelato Profilaksi Pati

Oncelikle iizerine seffaf bant yerlestirilen ve her
iki tarafi mikroskop cami ile kapatilan 2 mm
kalinliginda ve 8 mm ¢apinda plastik kaliplar
yardimiyla her bir restoratif materyal i¢in 45
adet (toplam 90 adet) disk seklinde ornek
hazirlanmustir. Restoratif materyaller, plastik
kaliplarin her iki yaninda bulunan mikroskop
camlarinin {izerinden 20 sn siireyle LED 151k
kaynagi (Hilux 550, Benlioglu Dental, Tiirkiye)
ile polimerize edilmistir. Polimerizasyonun
ardindan tiim orneklerin ilk 151k uygulanan
yiizeyleri orta, ince ve ultra-ince grenli Sof-Lex
(3M-ESPE, St Paul, MN, ABD) diskler
kullanilarak parlatilmistir. Daha sonra her
kompozitten elde edilen Ornekler rastgele 5
farkli gruba ayrilarak (n=9) agagidaki islemlere
tabi tutulmustur:
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Grup 1: Kontrol grubu (Herhangi bir islem
uygulanmamustir).

Grup 2: Detartrine isimli hazir profilaksi pati
angle-druva ucuna takilan profilaksi lastigi
yardimiyla kompozitten elde edilen disk
ylizeyine 5 saniye boyunca 3000 rpm devirle
dairesel hareketlerle

saat yoniinde

uygulanmustir.

Grup 3: Gelato isimli hazir profilaksi pat1 angle-
druva ucuna takilan profilaksi lastigi yardimiyla
kompozitten elde edilen disk yiizeyine 5 saniye
boyunca 3000 rpm devirle saat yoniinde
dairesel hareketlerle uygulanmistir.

Grup 4: Pomza-su karisimi (60 g pomzaya 50
ml distile su eklenerek 10 s hizla karigtirldi!)
angle-druva ucuna takilan profilaksi lastigi
yardimiyla kompozitten elde edilen disk
ylizeyine 5 saniye boyunca 3000 rpm devirle
dairesel hareketlerle

saat yoniinde

uygulanmstir.

Grup 5: Pomza-su karigimi (60 g pomzaya 50
ml distile su eklenerek 10 s hizla karistirildi)
angle-druva ucuna takilan firca yardimiyla
kompozitten elde edilen disk yiizeyine 5 saniye
boyunca 3000 rpm devirle saat yoniinde
dairesel hareketlerle uygulanmistir.

Profilaksi islemleri sirasinda her 6rnek igin
ayr1 profilaksi lastigi ve firca kullanild.
Orneklere yukaridaki islemler uygulandiktan
sonra yiizeylerinin temizlenmesi amaciyla

ornekler 15 s boyunca su spreyiyle yikandi.

Profilaksi
ylizey  purizlilik degerleri  bir

islemleri sonrasi orneklerin
optik
profilometre cihaz1 (Zygo New View 7200,
ABD) kullanilarak

Olciilmiistiir. Yiizey purizliligi degerlerinin

Ametek, Connecticut,

Ol¢iimii sirasinda her 6rnek yiizeyinde 0,26-
0.35mm c¢apinda 3 farkli bolgeden Olgiim
yapilarak Ra cinsinden

degerleri pum

kaydedilmistir.
Verilerin analizi IBM SPSS Statistics 17,0

(IBM Corporation, Armonk, NY, ABD) paket
programinda yapilmistir. Yiizey piiriizliliigi
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Olgtimlerinin dagiliminin normale yakin olup
olmadigr Kolmogorov Smirnov
varyanslarin homojenligi ise Levene testi ile
arastirllmistir.  Yiizey piriizliligine ait
tanimlayici (25.-75))
yiizdelik seklinde gosterilmistir. Uygulanan
sabit  tutuldugunda
yiizey pirizlilugi

testi ile

istatistikler ~medyan
profilaksi

kompozitler
yoniinden farkin 6nemliligi Mann Whitney U
testiyle incelenmistir. Bonferroni Diizeltmesine
gore p<0,010 icin sonuglar istatistiksel olarak
anlamli kabul edilmistir. Her bir kompozit
icerisinde

islemi
arasinda

uygulanan profilaksi islemleri
ylizey Olciimleri
yoniinden farkin 6énemliligi ise Kruskal Wallis
testiyle degerlendirilmistir. Kruskal Wallis test
istatistigi
halinde Conover’in ¢oklu karsilastirma testi
kullanilarak farka neden olan durumlar tespit
edilmistir.
p<0,025
anlamli kabul edilmistir. Mevcut c¢alismada,
yapilan tim ¢oklu karsilastirmalarda, Tip I
hatayr kontrol edebilmek i¢in Bonferroni
Diizeltmesi yapilmistir.

arasinda pliriizliligii

sonuglarmin  6nemli  bulunmasi

Bonferroni  Diizeltmesine gore

igin sonuglar istatistiksel olarak

Bu calisma Tip ve Saghk Bilimleri
Arastirma Kurulu tarafindan onaylanmustir.
(Proje no: D-DA 17/08)

BULGULAR

Higbir iglem uygulanmayan Ice materyalinin
kullanildigt  gruba  gbére  higbir islem
uygulanmayan Charisma materyalinin

kullanildig1 grubun medyan ylizey piiriizliligi
degerleri istatistiksel olarak anlamli derecede
yiiksekti (p<0,001).

Profilaksi islemi uygulanan Orneklerde
higbir profilaksi islemi sonrasi, Ice ve Charisma
materyallerinin ylizey pirizlilik degerleri
arasinda istatistiksel olarak anlamli derecede
fark olusmamustir (Tablo 2).
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Tablo 2. Kullanilan materyal ve uygulanan iglemlere gore yiizey
piiriizliliigii degerleri

ICE CHARISMA p-degeri *
Kontrol 016 (0.16-0.17)**¢  0.19 (0.18-0.20)%¢ <0.001
Detartrine 0.39 (0.37-0.40) 0.38 (0.36-0.39)"" 0.340
Gelato 0.53 (0.51-0.54)9 0.49 (0.46-0.53) 0.094
Pomza-su lastik 056 (0.52-0.59)°¢ 059 (0.57-0.59)°¢ 0.094
Pomza-su fira 0.61 (0.59-0.63) 19 0.62 (0.59-0.63):19 0.489

p-degeri ** <0.001 <0.001

* Uygulanan profilaksi islemi sabit tutuldugunda kompozitler
arasinda yapilan Kkarsilastirmalar, Mann Whitney U testi,
Bonferroni Diizeltmesine gore p<0,010 i¢in sonuglar istatistiksel
olarak anlamli kabul edildi,

** Kompozitler igerisinde uygulanan profilaksi islemleri arasinda
yapilan karsilagtirmalar, Kruskal Wallis testi, Bonferroni
Diizeltmesine gore p<0,025 igin sonuglar istatistiksel olarak
anlaml kabul edildi,

a: Kontrol ile Gelato arasindaki fark istatistiksel olarak anlamli
(p<0,001), b: Kontrol ile Pomza-su karigimi lastik arasindaki fark
istatistiksel olarak anlamli (p<0,001), c: Kontrol ile Pomza-su
karisimi  firga arasindaki fark istatistiksel olarak anlaml
(p<0,001), d: Detartrine ile Gelato arasindaki fark istatistiksel
olarak anlamli (p=0,022), e: Detartrine ile Pomza-su karigimi
lastik arasindaki fark istatistiksel olarak anlamli (p<0,001), f:
Detartrine ile Pomza-su karisimu firga arasindaki fark istatistiksel
olarak anlamli (p<0,001), g: Gelato ile Pomza-su karigim firca
arasindaki fark istatistiksel olarak anlamli (p<0,01).

ornekler

Ice kompozitin kullanildig1

icerisinde uygulanan profilaksi islemine gore
istatistiksel  olarak
(p<0,001).
Kontrol grubuna gore sirasiyla; gelato, pomza-
su karisimi lastik ve pomza-su karisimi firga

ylizey piriizliliginde

anlamhi farklilik goriilmekteydi

gruplarinin - medyan yiizey piiriizliilikleri
istatistiksel anlamli olarak daha yiiksekti
(p<0,001, p<0,001 ve p<0,001).
detartrine uygulanan Orneklere gore sirasiyla;
gelato, pomza-su karisimi lastik ve pomza-su
karigimi firga uygulanan 6rneklerin medyan

Ayrica,

yilizey pirizliiliikkleri de istatistiksel anlaml
olarak daha yiiksekti (p=0,022, p<0,001 ve
p<0,001). Gelato uygulanan gruba gére pomza-
su karigimi firga uygulanan grupta medyan
yilizey plriizliligi istatistiksel anlamli olarak
daha yiiksekti (p=0,004). Kontrol ile detartrine
arasinda, gelato ile pomza-su karigimi lastik
arasinda ve pomza-su karisimi lastik ile pomza-
su karisimi firga arasinda ise Bonferroni
Diizeltmesine gore istatistiksel olarak anlamli
fark gorilmemistir (p=0,061, p=0,174 ve
p=0,103).

Charisma kompozitin kullamldigi 6mekler
icerisinde uygulanan profilaksi islemine gore
yiizey piirlizliliiglinde istatistiksel olarak anlamli
(p<0,001).
grubuna gore sirasiyla; gelato, pomza-su karigimi

farklilik  goriilmekteydi Kontrol
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lastik ve pomza-su karisim firga gruplarinin
medyan ylizey piirtizliiliikleri istatistiksel anlamli
olarak daha yiiksekti (p<0,001, p<0,001 wve
p<0,001). Ayrica, detartrine uygulanan 6rneklere
gore sirastyla; pomza-su karigimi lastik ve pomza-
su karistmi firga uygulanan oOrneklerin medyan
yiizey puriizliilliikleri de istatistiksel anlamli
olarak daha yiiksekti (p<0,001 ve p<0,001).
Gelato uygulanan gruba gore pomza-su karigimi
firca isleminin uygulandig1 grupta medyan ylizey
pliriizliiliigti istatistiksel anlamli olarak daha
yiiksekti  (p=0,002). Kontrol ile detartrine
arasinda, detartrine ile gelato arasinda, gelato ile
pomza-su karigimi lastik arasinda ve pomza-su
karigimu lastik ile pomza-su karigimi firga arasinda
ise Bonferroni Diizeltmesine gore istatistiksel
olarak anlamli fark goriilmemistir (p=0,061,
p=0,052, p=0,034 ve p=0,240) (Tablo 2).

TARTISMA

Profesyonel dental profilaksi, dis ¢iirigi ve

diseti hastaliklarinin ~ 6nlenmesi  amaciyla
subgingival veya supragingival dis ylizeyinde
birikmis olan plagin uzaklastirilmasi amaciyla
uygulanmaktadir.’?  Ciirik  ve  diseti
hastaliklarmin 6nlenmesinde ¢ok basarili bir
yontem olmasina ragmen profilaksi iglemleri,
kullanilan aletler ve profilaksi patlari nedeniyle

mine, dentin ve dis iizerinde bulunan restoratif

materyallerin yiizey plriizliliiklerini
arttirabilmektedir. >4
Gilinimiize  kadar  konuyla  ilgili

gerceklestirilen aragtirma sonuglara gore
dental profilaksi islemlerinin genellikle 1000-
3000 rpm gergeklestirildigi
bilinmektedir.®!%> Christensen ve Bangerter'®

yaptiklar1 in vivo aragtirmanin sonucunda dig

devirle

hekimlerinin profilaksi sirasinda
ortalama 2571

bildirmiglerdir. Bu sonuglar goz 6niine alinarak

islemleri
rpm devirle ¢alistiklarini
bu arastirmada da profilaksi islemleri 3000 rpm
devirle gergeklestirilmistir.

Yapilan aragtirmalarin sonuglarina gore
profilaksi islemleri sirasinda her disin bir
yiizeyi 2-5 saniye kadar parlatilmaktadir.'®’ Bu
sebeple bu arastirmada lastik ve firgalar her bir



Farkli Profilaktik Parlatma Islemlerinin Mikrohibrit ve Nanohibrit Kompozit Rezinlerin Yiizey Piiriizliiliigii Uzerine Etkisi

Ormegin  yilizeyine 5  saniye  slireyle

uygulanmstir.

Rethman®®, polisaj lastikleri ve patlar ile
ilgili makalesinde, profilaksi islemleri sirasinda
tersine konik bir lastigi dolduracak kadar
profilaksi patinin bir veya iki dis i¢in yeterli
oldugunu Bu
arastirmada her ornek yiizeyi igin profilaksi

bildirmistir. nedenle bu

lastiginin  i¢ini  dolduracak  kadar pat
kullanilmastir.
Kompozit  rezinlerde  polimerizasyon

sonrast en diizgiin yiizeylerin seffaf banda
komsu bolgelerde olustugu bilinmektedir, %%
Klinikte seffaf bantlar dikkatli bir sekilde
yerlestirilse dahi restorasyona son seklini
verebilmek icin bitirme ve polisaj islemlerinin
ihtiyag Bu
arastirmada klinik sartlarin taklit edilmesi
amaciyla profilaksi iglemi uygulanacak olan
yiizeyler sirasiyla orta, ince ve ultra-ince grenli

Sof-Lex diskler yardimiyla parlatilmistir.

yapilmasina duyulmaktadir.

Bu aragtirmada  ylizey
degerlerinin Ol¢iimii bir optik profilometre

piiriizliiliik

cihaz1 yardmyla gercgeklestirilmistir. Optik
hizli
yapabilme, Ol¢im sirasinda Ornek ylizeyine
zarar vermeme, mikrometre ve nanometre
boyutunda o6l¢iim yapabilme

profilometre  cihazlarinin, Ol¢iim

gibi  bir¢ok

avantaji  mevcuttur.  Ayrica bu  tir

profilometreler sayesinde orneklerin iki ve ii¢
ytizey
almabilmektedir.?

boyutlu goriintiileri de

Kompozit rezinin yapisindaki doldurucu
boyutu ve miktari, kompozit restorasyonlarin
ylizey pirizliligini etkileyen en Onemli
faktorler arasindadir. Son yillarda restoratif dis
hekimligi pratiginde mikrohibrit ve nanohibrit
doldurucu igerigine sahip kompozit rezinler
siklikla  kullanilmaktadir.
iceren

Nano doldurucu

kompozitlerin  yapisinda  bulunan
inorganik doldurucu partikiillerin ¢ok kiigiik
boyutta olmast nedeniyle polisaj sonrasi
genellikle mikrohibrit kompozitlere oranla daha
yiizeyler elde edilebildigi

siiriilmektedir.?? Bu arastirmada da profilaksi

plirtizsiiz ileri
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islemleri uygulanmayan kontrol gruplarinda
Sof-Lex disklerle polisaj sonrasi nanohibrit
yiizeyinin,  mikrohibrit
istatistiksel olarak anlamli

kompozit Ice’in

Charisma’ dan
derecede daha piiriizsiiz oldugu bulunmustur.
Bu arastirmada kullanilan kompozitlerden

mikrohibrit yapisindaki Charisma, 0,04-2pum,

nanohibrit kompozit Ice ise 0,01-1 pm
biiyiikliiglinde doldurucu partikiiller
icermektedir.2324

Konuyla ilgili daha once yapilan

arastirmalarda profilaksi islemlerinin yiizey
plriizliliigiine etkisinin materyale bagh olarak
degistigi bulunmustur.>1%? Kompozit rezinler
icine  gomiilii
Profilaksi
islemleri sirasinda profilaksi pati i¢inde bulunan
agindirict partikiiller rezin matriksten daha sert
olduklart

uzaklastirir.

kabaca organik matriks

dolduruculardan  olugmaktadir.

rezin matriksi  ylizeyden
Yiizeydeki
uzaklastiginda doldurucu partikiiller aciga
cikmakta ve daha ylizey

olusmaktadir.?®

i¢in
26,27 rezin matriks

plirizlic  bir

Glinimiizde piyasada mevcut olan

profilaksi  patlar1  genellikle,  asindiric
partikiiller, inceltici, nemlendirici, koruyucu,
renklendirici, tatlandirici ve florid igermektedir.
Bu patlarin icerdigi partikiiller
inceye kadar degisebilmektedir.®

Dislerdeki lekelenme dereceleri farkli olmasina

asindirici
kalindan
ragmen dis hekimleri klinik uygulamalar
sirasinda genellikle tek tip profilaksi pati
kullanmaktadirlar. Lekelenmeleri daha kolay
giderebildikleri icin orta veya kalin grenli
sahip profilaksi patlart  dis
hekimleri tarafindan daha c¢ok tercih
edilmektedir.?® Bollen ve ark.?, farkl profilaksi
patlarin mine ylizey piriizliligi {tizerine
farkli etkileri oldugunu bildirmistir. Lutz ve

asidiriciya

ark.*® da mine yiizeylerinin pomza kullanilarak
parlatildiginda piiriizliilik degerlerinin 0,030
pm’den 0,160 pum’ye yikseldigini rapor
etmislerdir. Yurdagiiven ve ark.3! ise profilaksi
pati olarak Detartrine kullanildiginda mine
ylizey pirtzliligiinin 0,024pm’den 0,071
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um’ye yiikseldigini bildirmisler ve profilaksi
islemi sirasinda pomza yerine bu patin
kullanilmasinin daha yerinde olacagi goriisiinii
paylagsmislardir.  Simdiki arastirmada da
Detartrine pati test edilen kompozit rezinlerde
pomzadan istatistiksel olarak anlamli derecede
disiik ylizey piriizlilik degerlerine neden
olmustur. Bu sonug Detartrine patinda bulunan
agindirict boyutunun
pomzadan daha kii¢iik olmasina bagli olabilir.

partikiillerin ~ gren

Bu aragtirmada test edilen her iki kompozit
rezin i¢in de profilaksi igslemleri sonrasi yiizey
piiriizliliik degerleri siralamasi Detartrine
<Gelato<pomza-su karisimi+ lastik<pomza-su
karigimi+firga seklinde gerceklesmistir.
Detartrine patinin gren boyutuyla ilgili iretici
bir  bilgi
verilmemistir. Yukaridaki ylizey piiriizliilik

firma  tarafindan  herhangi

siralamasinin  patlarin  igerigindeki  gren

boyutuyla ilgili olabilecegi diisliniilmektedir.

Aragtirmada kullanilan her iki kompozit
rezinde de pomza-su karisimmin firgayla
kullanilmasi sonucu en piiriizlii yilizeyler elde
edilmistir. Bu sonuglar, Roulet ve Roulet ?®’nin
sonuclariyla benzerdir. Bu aragtiricilar firgayla
yapilan islemin yiizey piiriizlillik degerini
arttirdigimbildirmislerdir. Yiizey piirtizliiliigiindeki
bu artig firca ve patla olugan iki agamali aginmanin
sonucu olabilir.

Bakteriyel birikimin en aza indirilebilmesi
i¢cin agiz igerisinde bulunan dis ve restorasyon
yiizeylerinin ortalama piiriizliiliik degerinin 0,2
um veya daha az olmasi gerekmektedir.?® Bu
Sof-Lex  disklerle
uygulanan polisaj igslemi sonrasi (kontrol grubu)

arastirmada,  sadece
elde edilen degerler 0,2 pm’den diisiiktiir. Bu

sonu¢ kompozit restorasyon yiizeylerine
uygulanan profilaksi islemleri sonucu plak
0,2

um’nin {izerinde piirtizlilik degerine sahip

birikiminin artacagimi  gostermektedir.

uygulamalar  sonucu periodontal  saglik,
restorasyonun Omrii ve estetigi acgisindan ek
polisaj uygulamalar1 gerekmektedir. Bu nedenle

aragtirmanin sifir hipotezi reddedilmistir.
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Profesyonel profilaksi iglemleri sirasinda
kullanilan  patlarin  yapisinda
asindiricilarin restoratif

bulunan
materyallerin
yiizeylerine zarar vermemesi amaciyla selektif
polisaj  adi
onerilmektedir. Bu uygulamada disin farkli
yiizeyleri farkli polisaj patlariyla parlatiimakta
veya bazi ylizeyler
birakilmaktadir.’

verilen  parlatma  iglemi

parlatilmadan

Glinlimiiz dis hekimliginde profesyonel
profilaksi islemleri genellikle 3-6 ayda bir
tekrarlanmaktadir. Bu arastirmada sadece bir
kez uygulanan profilaksi iglemlerinin yiizey
puriizliliigli tizerine etkisi arastirtlmistir.
Tekrarlayan uygulamalarla piiriizliliigiin nasil
etkilenecegi gelecekte yapilacak arastirmalarla

incelenmelidir.

SONUCLAR
e Profilaksi uygulamalarinin ylizey
plriizliliigiine etkisi materyale bagli olarak
degismektedir.
e Caligmada uygulanan biitiin  profilaksi

islemleri sonrasinda yiizey, plak retansiyonu
icin kritik deger olan 0,2 pum’den daha fazla
pliriizlenmistir.

e Caligmada uygulanan profilaksi islemleri
sonrast kompozitlerin yiizeylerinin yeniden

parlatilmasi gerekmektedir.
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0z ABSTRACT

Amag: Bu ¢alismanin amaci, iki farkli hassasiyet giderici
dis macununun kompozit rezin ve cam iyonomer restoratif
materyallerin kron ve kok dentinine makaslama baglanma
dayanimlar1 tizerindeki etkilerini degerlendirmektir.

Gere¢ ve Yontem: 108 adet insan {iglincii molar diginin
meziyal veya distal yilizeyleri zimpara yardimiyla
diizlestirildi. Ornekler asagidaki dis macunlariyla
firgalanmak iizere rastgele 3 ana gruba ayrildi (N=36): A
Grubu: Sensodyne Rapid Relief, B Grubu: Colgate
Sensitive Pro-Relief; C Grubu: Colgate Total 12.

Firgalama islemi, bir firgalama simiilatériinde toplam 10
giin siireyle, giinde 2 kez ve her firgalamada 10 firga
darbesi seklinde gergeklestirildi. Ornekler daha sonra kron
ve kok dentinine asagidaki adezyon protokollerinin
uygulanmasi i¢in iiger alt gruba (n=12) ayrildi. Grup 1:
Clearfil SE Bond + Filtek Z250 kompozit; Group2: Adper
Single Bond2 + Filtek Z250kompozit; Group3: Riva cam
iyonomer siman. Ornekler 24 saat siireyle distile suda
bekletildi. Makaslama baglanma dayanimi testi tiniversal
test cihaziyla gerceklestirildi (kafa hiz1 0.5 mm/s). Elde
edilen veriler istatistiksel olarak degerlendirildi.

Bulgular: Biitiin restoratif teknikler degerlendirildiginde
en diisikmakaslama baglanma dayanimi degerleri,
Sensodyne Rapid Relief kullanimindan sonra elde
edilmigtir. Riva cam iyonomer siman, kompozit rezinden
istatistiksel olarak anlamli derecede diigiik makaslama
baglanma dayanimi degerleri sergilemistir.

Sonug: Hassasiyet giderici dis macunu kullanimi sonrasi
self etch sistemlerin kullanilmas1 adezyon agisindan daha
uygun olabilir.

Anahtar kelimeler: Hassasiyet giderici digs macunu, kron
dentini, kok dentini, makaslama baglanma dayanimi.

Aim: The aim of the study was to evaluate the effects of
two desensitizing tooth-pastes on the shear bond strength
of resin composite and glass ionomer restorative materials
to coronal and root dentin.

Materials and Methods: 108 human third molars’ distal
or mesial sides were ground flat with a silicon-carbide
paper. The samples were randomly divided into 3-major
groups (N=36) to be brushed with: GroupA: Sensodyne
Rapid Relief, GroupB: Colgate Sensitive Pro-Relief;
GroupC: Colgate Total 12 toothpastes. Brushing was
performed with tooth brushing simulator 2 times/day for 10
days with 10 strokes/brushing. They were further divided
into three sub-groups (n=12) to receive the following
adhesion protocols to coronal/root dentin. Groupl: Clearfil
SE Bond + Filtek Z250 Composite; Group2: Adper Single
Bond2 + Filtek Z250Composite; Group3: Riva Glass
lonomer Cement. Samples were kept in distilled water for
24 hours. Shear bond strength test was performed with
Universal Test Machine (cross head speed: 0.5 mm/sec).
The data were evaluated statistically.

Results: For all restorative techniques evaluated, the least
shear bond strength values were obtained after Sensodyne
Rapid Relief usage.Riva Glass lonomer Cement
demonstrated statistically significant inferior shear bond
strength values than resin composite.

Conclusion: Self-etch systems may be the choice for
adhesion after desensitizing toothpaste usage.

Key Words: desensitizing tooth paste, coronal dentin, root
dentin, shear bond strength
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GIRiS

Dentin hassasiyeti, ¢esitli nedenlerle agiga ¢cikmis
olan dentin dokusunun termal, kimyasal, ozmotik
ve dokunsal uyaranlar tarafindan uyarilmasi
sonucu ortaya c¢ikan ve uyaranin ortadan
kalkmasiyla kisa siirede sona eren keskin
biragriyla karakterizedir.! Saglikl1 bir digte dentin
disin kron kisminda mine, kok kisminda ise
sement adi verilen dokularla ¢evrelenmistir.
Dentin dokusu, pulpadan mineye dogru ilerleyen
binlerce mikroskobik boyutta tiibiiler yap1
icermektedir. Dentin tiibiilleri adim1 alan bu
yapilar, 0.5-2 mikron ¢apindadir ve pulpaya bagh
olan plazma benzeri bir sivi igermektedir.?
Asinmus disler lizerinde yapilan arastirmalarda,
hassas diglerin tiibiil sayilar1 ve tiibiil caplarinin
hassas olmayan dislere oranla daha fazla oldugu
goriilmiistiir. 3

Periodontal hastaliklar veya yanlis dis
fircalama gibi  sebeplerle diseti
cekilmeleri sonucunda kok yiizeyinde dentini
sement tabakasi, fiziksel veya
etkenlerle  kolayca

olusan

cevreleyen
kimyasal yiizeyden
dokusu agiga

¢ikmaktadir. Dentinin agiga ¢ikmasina sebep

uzaklasmakta ve dentin
olan etkenlerden bir digeri de mine kaybidir.
Abrazyon, atrizyon, erozyon ve abfraksiyon gibi
sebeplerle bircok bireyde mine kayiplarina
siklikla rastlanmaktadir.®

Dislerin kron kisminda mine, kok kisminda
ise sementin uzaklagsmasi sonucu agiga ¢ikan
dentin dokusunda olusan dentin hassasiyetinin
mekanizmastyla ilgili diinyada en ¢ok kabul
‘hidrodinamik teori’ adini
Bu

tiibiillerindeki sivinin  akigindaki degisimler

gbren teori,

almaktadir. teoriye  gore, dentin

pulpadaki agr1 reseptorlerini uyarabilmektedir.

Dentin tiibiillerindeki sivinin hareketi ise
sicak, soguk, dokunma, buharlastirict ve
ozmotik uyaranlar nedeniyle artabilmektedir.'2

Guniimiizde dentin hassasiyetinin tedavisi
icin iki ana yaklasim bulunmaktadir; bunlardan
biri agr1 uyaranina karsi olusan sinirsel yanitin
ise  hidrodinamik

engellenmesi,  digeri
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mekanizmanin bloke edilmesi amaciyla agik
dentin tiibiillerinin tikanmasidir.®

Dentin hassasiyeti tedavileri, evde hasta
tarafindan uygulanan ve dis kliniginde hekim
tarafindan uygulanan tedaviler olarak iki ana
baglik altinda incelenebilir. Bircok klinisyen
dentin hassasiyetinde hassasiyet giderici dis
ilk secenegi
onermektedir. Bazi hastalar da hekim Onerisi
olmaksizin medyada
etkisiyle bu tiir dis macunlarimi rutin olarak
kullanabilmektedir. Hassasiyet giderici
kullaniminin hassasiyeti

macunlarini tedavi olarak

gordiigii  reklamlarin

macunlarin
gecirmedigi durumlarda ise klinikte hekim
tarafindan diger hassasiyet giderici tedaviler
uygulanir. Hassasiyetle birlikte diste aginma da
mevcutsa disler genellikle kompozit rezinler
veya cam iyonomer restoratif materyallerle
restore edilmektedir.2>® Bu gibi durumlarda
diger tedavi yontemleri nedeniyle tikanan dentin
tiibtilleri, kompozit rezinlerin dentine baglanma
kuvvetini diisiirebilmektedir.”®

Bu iki  farkh
hassasiyet giderici dis macununun, kompozit
rezin ve cam iyonomer restoratif materyallerin
kron ve kok dentinine makaslama baglanma
(MBD)
degerlendirmektir.

aragtirmanin  amaci,

dayanimi lizerine etkilerini

GEREC ve YONTEM

Aragtirmada son 1 ay igerisinde ¢ekilmis 108
adet ¢lriiksiiz insan 3. molar disi kullanildi. Dig
yiizeyindeki doku artiklar1 kretuar ve pomza ile
temizlendikten sonra disler c¢alisma baslayana
kadar distile suda bekletildi. Her dis, plastik
kaliplar kullanilarak seffaf otopolimerizan akril
(Meliodent, Heraeus Kulzer, Hanau, Germany)
igine gomiildii. Dislerin meziyal veya distal
yiizleri, ayni dis tizerinde kron ve kok dentininin
aciga cikmasi amaciyla 180-grit silikon karbid
(SiC) zimpara kullanilarak akan su altinda
asindirildi. A¢iga ¢ikan dentin yiizeyleri, akan
su altinda, 6nce 400-grit SiC zzmpara yardimiyla
10 s, daha sonra da 600-grit SiC zimpara
kullanilarak 60 s siireyle parlatildi.
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Ornekler dis
firgalanmak {izere rastgele 3 ana gruba ayrildi
(N=36): A Grubu: Sensodyne Rapid Relief
(Glaxo Smith Kline Consumer Healthcare,
Weybridge, Surrey, Ingiltere); B Grubu:
Colgate  Sensitive  Pro-Relief  (Colgate
Palmolive, New York, ABD); C Grubu: Colgate
Total 12 (Colgate Palmolive, Istanbul, Tiirkiye).
bir  dis
simiilatoriinde toplam 10 giin siireyle, giinde 2
kez ve her fircalamada 10 fir¢a darbesi seklinde
gerceklestirildi. Ornekler sirayla dis fircalama
makinesine
sirasinda her 6rnege 200 g kuvvet uygulandi.
Firgalama simiilatoriiniin kiivet kismia 10 ml
distile su ve 10 ml macundan olusan karisim
yerlestirildi.
ornekler makineden uzaklastirildi ve akan su
altinda yikandi ve kurutma kagidiyla dikkatlice
kurutulduktan  sonra tekrar distile suya
konuldu.10 giinliik firgalama periyodu sonrasi
ornekler kron ve kok dentinine asagidaki
adezyon protokollerinin uygulanmasi igin liger
alt gruba (n=12) ayrildi. SE Grubu: Clearfil SE
Bond (Kuraray Medical, Tokyo, Japonya) +
Filtek Z250 kompozit (3M-ESPE, St. Paul,
ABD, Alrenk); ASB Grubu: Adper Single
Bond2 (3M-ESPE, St. Paul, ABD) + Filtek
Z250 kompozit (3M-ESPE, St. Paul, ABD, Al
renk); CIS Grubu: Riva cam iyonomer siman
(SDI Dental, Victoria, Avustralya).

asagidaki macunlariyla

Firgalama  islemi, firgalama

yerlestirildi.  Firgalama islemi

Fircalama igleminden sonra

Her dis macunu grubundan 12 disin kron ve
kok dentinlerine iki asamali self-etch adeziv
Clearfil SE Bond, tiretici firmanin talimatlar
dogrultusunda uygulandi.
yardimiyla dentin yiizeylerine siiriildii ve 20 s

Primer bir firca
beklendi. Daha sonra dentin yiizeyleri hava
spreyi kullanilarak kurutuldu. Bonding ajan
ylizeye uygulandi ve hava spreyi yardimiyla
homojen bir tabaka elde edilene kadar hafifce
yiizeye yayild1 ve LED 1s1k cihaziyla (Hilux 550,
Benlioglu Dental, Tiirkiye) 10 s 151k uygulandi.

Adezivin polimerize edilmesinden sonra,
2.1 mm capmda ve 2 mm ylksekliginde bir
polietilen matriks dentin ylizeyine yerlestirildi
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ve matriksin i¢i kompozit rezinle (Filtek Z250,
3M-ESPE, St. Paul, ABD, Alrenk)
doldurularak 20 s 151k uygulandi. Kompozit
rezin polimerize edildikten sonra polietilen
dikkatli ~ bir  sekilde
uzaklastirildi.

Adper Single Bond 2 (3M-ESPE, St. Paul,
ABD) kullanilan 6rneklerde dentin yiizeyleri 15
s siireyle %35 orto fosforik asit jel (Scotchbond
Etchant, 3M-ESPE, St. Paul, ABD) kullanilarak
asitlendi, daha sonra asit 15 s boyunca su
spreyiyle yikandi ve yiizey 5 s‘den fazla

matriks kesilerek

olmayacak ve gozle goriilecek olgiide nemli
kalacak sekilde hafifce kurutuldu.
bonding ajan uygulandi, hava spreyi yardimiyla
homojen bir tabaka elde edilene kadar hafifge
yiizeye yayild1 ve LED 1s1k cihaziyla (Hilux 550,
Benlioglu Dental, Tiirkiye) 10 s 151k uygulandi.
Bonding ajanin polimerizasyonundan sonra
kompozit rezin daha 6nce anlatildig1 gibi dentin

Yiizeye

yiizeyine yerlestirildi.

Riva cam iyonomer kullanilan gruplarda,
tim dentin yiizeyleri, iretici firma Onerileri
dogrultusunda 5 s stireyle %35 orto fosforik asit
jel (Scotchbond Etchant, 3M-ESPE, St. Paul,
ABD) ile asitlendi, daha sonra asit 15 s boyunca
su spreyiyle yikandi ve yiizey 5 s‘den fazla
olmayacak ve yiizey gozle goriilecek Olciide
nemli kalacak sekilde hafifce kurutuldu. Daha
sonra 2.1 mm c¢apinda ve 2 mm yiiksekliginde
bir  polietilen ylizeyine
yerlestirildi. Riva cam iyonomer (SDI Dental,

matriks  dentin

Victoria, Avustralya) materyalinin kapsiilii
aktive edildi ve bir amalgamatdr (Ultramat 2,
SDI Dental, Victoria, Avustralya) yardimiyla 10
bosluk
kalmayacak sekilde matriks icine yerlestirildi ve

s sireyle karistirlldi.  Materyal
120 s‘lik sertlesme reaksiyonu tamamlanana
kadar basing uygulandi.

Sertlesme reaksiyonu tamamlandiktan sonra

matriks {izerine
polietilen matriks dikkatli bir sekilde kesilerek
uzaklastirildi.

Biitiin ornekler hazirlandiktan sonra distile
su i¢inde 37°C’de 24 saat siireyle bekletildi ve
daha sonra MBD testi bir tiniversal test cihazi



Yamanel K.

(Instron Model 5544, Canton, MA, ABD)
kullanilarak uygulandi. Kafa hizi 0.5 mm/s idi.

MBD degerleri, kirilma kuvveti baglanma
boliinerek megapascal cinsinden
hesaplandi. Her ornegin kirilan yiizeyleri bir

alanina

stereomikroskop (Leica MZ12, Wetzlar,
Almanya)’ta x80 Dbiiylitmede basarisizlik
modunun belirlenmesi amaciyla incelendi.

Bagarisizlik modlar1 adeziv (dentinle kompozit
arasinda), koheziv (kompozit veya dentin
icerisinde) veya miks (adeziv ve koheziv
basarisizliklarin karigimi) olarak siniflandirildi.

MBD testinden elde edilen sonuglar grup
gruplar farkliliklarin
degerlendirilmesi i¢in istatistiksel analizlere tabi

i¢i ve arasl
tutuldu. Dis macunu gruplar1 ve restoratif
materyal gruplar1 arasindaki karsilastirmalar
Kruskal Wallis kullanilarak
gerceklestirildi. Bonferroni Diizeltmesi’ ne gore
p<0,017 istatistiksel olarak farkli kabul edildi.
Kron ve kok dentini arasindaki kargilagtirmalar
Wilcoxon Sign Rank Testi yapild1.
Bonferroni  Diizeltmesi'ne  gore p<0,006
istatistiksel olarak farkli kabul edildi.

BULGULAR

testi

ile

Kron Dentini

SE grubunda, Colgate Total 12 ile fircalanan
tiibiil
firgalanan Orneklerden istatistiksel olarak daha

ornekler, tikayic1 dis macunlariyla
yiikksek MBD degerleri sergilemistir. Sensodyne
Rapid Relief ve Colgate Sensitive Pro-Relief ile
elde MBD sonuglar1  birbirinden
istatistiksel ~ olarak  farkli  degildir. ASB
grubunda, Colgate Sensitive Pro-Relief ile
firgalanan 6rneklerin MBD degerleri diger dis
MBD

degerlerinden anlamli derecede yiiksektir. CIS

edilen

macunlariyla firgalanan  6rneklerin
grubunda kullanilan dis macunlar1 arasinda
MBD degerleri acisindan anlamli farklilik
yoktur. Kullanilan biitiin restoratif materyaller
i¢in, en diisiik MBD degerleri istatistiksel olarak
anlamli olmamakla birlikte Sensodyne Rapid
Relief kullanimindan sonra elde edilmistir. CIS,

biitlin dis macunu gruplarinda kompozit
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rezinden anlamhi derecede diisik MBD

degerleri gostermistir.

Colgate Sensitive Pro-Relief dis macunu
kullanildiginda CIS materyaliyle elde edilen
MBD degerleri anlamli derecede diisiiktiir. Bu
durumda SE ve ASB gruplarmin MBD degerleri
birbirine ¢ok yakindir (sirasiyla 12.8 ve 12.4).
Ornekler ~ Sensodyne  Rapid  Relief ile
fircalandiginda SE grubunun MBD degerleri
diger gruplardan anlaml derecede yiiksek ve CIiS
grubunun MBD degerleri de diger gruplardan
anlamli derecede diisiiktiir. Ornekler Colgate
Total 12 ile fircalandiginda MBD degerlerinin
biiyiikliik siralamasi, Sensodyne Rapid Relief ile
firgalanan Grneklerin  biiyiikliikk siralamasiyla
benzerdir ve elde edilen degerler birbirinden
istatistiksel olarak farklidir. (Tablo 1)

Tablo 1. Dis macunu gruplarinda elde edilen MBD degerlerinin
karsilastirilmasi

Colgate Sensitive Sensodyne Rapid ~ Colgate Total 12 p-degeri ?
Pro-Relief Relief

Kron Dentini
SE 12,8(9,3-16,2)Aa 12,0 (85-17,6)Ca 18,5 (10,2-23,6)Fb 0,009
ASB 12,4 (71-21,7)Ac 7,6 (0,0-12,0)Dd 9,2 (4,7-14,6)Gd 0,004
cis 46(40-70Be  35(0,0-63)Ee 4,6 (1,9-7,7)He 0,029
p-degeri® <0,001 <0,001 <0,001
Kok Dentini
SE 11,8 (8,8-18,6)Aa  9,3(3,2-21,4)Ca 14,5 (8,3-20,1)Ea 0,069
ASB 8,9 (7,0-13,6)Ab 0,0 (0,0-9,1)Dc 8,2 (4,2-12,6)Fb <0,001
cis 2,3(0,0-42)Bd  1,1(0,0-2,8)Dd 2,6 (0,0-4,1)Gd 0,069
p-degeri® <0,001 <0,001 <0,001

a Dis macunu gruplar arasindaki karsilastirmalar, Kruskal Wallis
test, Bonferroni Diizeltmesi’ne gére p<0,017 istatistiksel olarak
anlamli kabul edilmistir,

b Restoratif material gruplar arasindaki karsilagtirmalar, Kruskal
Wallis test, Bonferroni Diizeltmesi’ne gore p<0,017 istatistiksel
olarak anlamli kabul edilmistir, Ayn1 kolon i¢inde, ayn1 biiyiik
harfler farklilik olmadigini gostermektedir, Ayni satirda, ayni
kiiciik harfler farklilik olmadigini gostermektedir.

Kok Dentini

SE grubunda, Colgate Total 12 ile firgalanan
ornekler, diger iki dis macunuyla firgalanan
orneklerden  istatistiksel olarak  anlamh
olmamakla birlikte daha yiiksek MBD degerleri
sergilemistir.
firgalanan ve ASB uygulanan ornekler cok
disik MBD degerleri Kok
dentinine uygulanan CiS’m MBD degerleri

Sensodyne Rapid Relief ile
sergilemistir.

kullanilan dis macunu tipinden etkilenmemistir.
(p=0,069)

Colgate Sensitive Pro-Relief dis macunu
kullanildiginda, SE ve ASB gruplarinin MBD
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degerleri benzerken CIS grubunun MBD
degerlerinden olarak
derecede yiiksektir. Ornekler Sensodyne Rapid
Relief ile fircalandiginda SE grubunun MBD
degerleri diger adeziv gruplardan anlamh
derecede yiiksektir. Ornekler Colgate Total 12
ile fircalandiginda biitiin adeziv sistemlerin
MBD degerlerinin birbirinden istatistiksel
farkli

istatistiksel anlamli

olarak anlamli  derecede oldugu

gOriilmiistiir. (Tablo 1)

Kron ve Kok Dentini Arasindaki

Karsilastirmalar

SE ve ASB adezivleri uygulandiginda, higbir dis
macununda kron dentini ve kok dentininde elde
edilen MBD degerleri arasinda istatistiksel
farklilik bulunmamaktadir. Sensodyne Rapid
Relief dis Cis
materyalinde MBD
degerleri arasinda istatistiksel fark yoktur.
Ornekler Colgate Sensitive ProRelief ve
Colgate Total 12 ile fircalandiginda CIS
materyali kron dentininde kok dentinine oranla
derecede yiiksek MBD degerleri

macunu  kullanildiginda

kron ve kok dentini

anlaml
sergilemistir. (Tablo 2)

Tablo 2. Kron ve kok dentininde elde edilen MBD degerlerinin
karsilagtirmast

Colgate Sensitive
Pro-Relief

Sensodyne Rapid
Relief

Colgate Total 12

SE

Kron Dentini 12,8 (9,3-16,2) 12,0 (8,5-17,6) 18,5 (10,2-23,6)
Kok Dentini 11,8 (8,8-18,6) 9,3 (3,2-21,4) 14,5 (8,3-20,1)
p-degeri® 0,433 0,347 0,084
ASB

Kron Dentini 12,4 (7,1-21,7) 7,6 (0,0-12,0) 9,2 (4,7-14,6)
Kok Dentini 8,9 (7,0-13,6) 0,0(0,0-9,1) 8,2 (4,2-12,6)
p-degeri® 0,050 0,028 0,937
cis

Kron Dentini 4,6 (4,0-7,0) 35(0,0-6,3) 46 (19-7,7)
Kok Dentini 23(00-42) 1,1(0,0-2,8) 2,6 (0,0-4,1)
p-degeri® 0,002 0,013 0,002

a Kron ve kok dentininde elde edilen degerlerin karsilastirmas,
Wilcoxon Sign Rank test, Bonferroni Diizeltmesi’ne gére p<0,006
istatistiksel olarak anlaml kabul edilmistir.

Basarisizhik Modu Sonuclari:

Colgate Sensitive Pro-Relief dis macunu
kullanildiginda kron dentininde SE, ASB ve CiS
gruplarinda daha ¢ok adeziv basarisizliga
rastlanmig, bunu miks basarisizliklar takip
basarisizliga ise

etmistir. Koheziv

rastlanmamustir.
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Ornekler Sensodyne Rapid Relief ile
firgalandiginda ise kron dentininde SE grubunda
adeziv ve miks basarisizliklara ayni oranda
rastlanirken, ASB ve CIS gruplarinda daha ¢ok
adeziv basarisizliga rastlanmig, bunu miks
basarisizliklar ~ takip  etmistir.  Koheziv

basarisizliga ise rastlanmamustir.

Colgate Total 12 ile fir¢alanan 6rneklerin
kron dentinlerinde en fazla adeziv basarisizlik
CIS materyaliyle olusurken bunu SE ve ASB
gruplar izlemektedir. Koheziv bagarisizliga ise
rastlanmamugtir.

Arastirmamizda kullanilan  biitiin -~ dis
macunlarinda kok dentininde sadece adeziv
basarisizliga rastlandig goriilmektedir. (Tablo 3)

Tablo 3. MBD testleri sonrasinda 6rneklerde olusan basarisizlik
tipleri

Colgate Total 12

Kron Dentini Kok Dentini
Adeziv | Miks | Koheziv | Adeziv | Miks | Koheziv
SE 8 4 0 12 0 0
ASB 8 4 0 12 0 0
Cis 10 2 0 12 0 0

Colgate Sensitive Pro-Relief

Kron Dentini Kok Dentini
Adeziv | Miks | Koheziv | Adeziv | Miks | Koheziv
SE 7 5 0 12 0 0
ASB 8 4 0 12 0 0
Cis 7 5 0 12 0 0
Sensodyne Rapid Relief
Kron Dentini Kok Dentini
Adeziv | Miks | Koheziv | Adeziv | Miks | Koheziv
SE 6 6 0 12 0 0
ASB 10 2 0 12 0 0
Cis 7 5 0 12 0 0
TARTISMA

Dentin hassasiyeti, beslenme ¢esitliligi ve oral
hijyen girigsimlerini kisitlayarak ve dis estetigini
katiilestirerek bireylerin hayat kalitesini negatif
yonde etkileyebilmektedir.? Bu nedenle hizli ve
etkili sekilde tedavi edilmelidir. Genel olarak
dentin hassasiyeti tedavisinin ilk basamagin
hassasiyet giderici dis macunlarinin kullanimi
olusturmaktadir. Hastanin evde uygulayabildigi
bu tedavi yontemi basarisiz olursa diger
hassasiyet giderici ajanlar dis hekimi tarafindan
uygulanmaktadir. Bu ajanlar da basarisiz oldugu
taktirde hassas diste asmmma da mevcutsa
kompozit rezinler veya cam iyonomer restoratif
yapilmasi

materyallerle  restorasyonlarin
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gerekmektedir.® Bazi durumlarda da hasta
dislerindeki hassasiyetin ortadan kalkmasi
amaciyla hassasiyet giderici dis macunlari rutin
olarak kullanmakta ve sikayetleri gegmediginde
dis hekimine basvurmaktadir.
giderici dis macunlar1 dentin hassasiyetini iki
farkli mekanizmayla tedavi edebilmektedir. Bu
mekanizmalardan ilki sinir blokaji, ikincisi ise
dentin tiibiillerinin mineral tuzlar1 yardimiyla
tikanmasidir.>® Potasyum nitrat ve potasyum
sitrat gibi potasyum tuzlari, agr hissini tagiyan
sinirlerin uyarilabilirliklerini azaltma 6zelligine
sahip  potasyum ortamdaki
seviyesini arttirmaktadir. Stronsiyum klorid ve
stronsiyum asetat gibi stronsiyum tuzlari, poroz
dentin tiibiilleri arasinda ve aciga ¢ikmis olan
dentin

Hassasiyet

iyonlarinin

yiizeyinde  mineralize  ¢okeltiler
olusturur. Amorfoz kalsiyum fosfat, kazein
fosfopeptit-amorfoz kalsiyum fosfat
(CPPACP), arjinin-kalsiyum karbonat (CaCOs3)
ve kalsiyum sodyum fosfosilikat biyoaktif cam
gibi yeni kimyasal bilesikler iceren hassasiyet
giderici dis macunlar1 da giiniimiizde piyasada
bulunmaktadir. CPP-ACP ve arjinin-CaCOs
igeren dis macunlart acik dentin tiibiillerini
tikayarak dentin hassasiyetine sebep olan dis

uyaranlar1 bloke eder.?

Bu arastirmada tiibiil tikayict dis macunu
olarak Sensodyne Rapid Relief ve Colgate
Sensitive Pro-Relief dis
kullanilmigtir. Sensodyne Rapid Relief tiibiil

macunlari

tikayic1 materyal olarak stronsiyum asetat
igerirken Colgate Sensitive Pro-Relief arjinin ve
CaCOsicermektedir.

Aragtirmamizda firgalama iglemi, bir dis
firgalama simiilatoriinde toplam 10 giin siireyle,
giinde 2 kez gerceklestirilmistir.

Arastirmada kullanilan her iki hassasiyet
giderici dis macununun {reticileri, bu dis

macunlarmin  ¢ok kisa bir siirede etki
gosterdigini ileri siirdiikleri igin fir¢alama
periyodu 10 giin gibi kisa bir siireyle
sinirlandirtlmistir.

Konuyla ilgili yapilan c¢alismalarda dis
fircalama sirasinda uygulanan kuvvetin 140-720 g
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arasinda degistigi rapor edilmistir.°'! ISO’nun dis
fircalama ilgili
yayinladigi teknik sartnamede ise 50-250 arasinda
bir kuvvet tanimlanmustir.’? Dis fircalamanin
simiile edildigi birgok aragtirmada®*® da kuvvet
200 g olarak belirlenmistir. Bu sebeple
aragtirmamizda ornekler 200 g‘lik dikey kuvvet

sonucu olusan asmma ile

uygulanarak fircalanmustir.

Daha onceki 1619 gergek

hayatta dis fircalama sirasinda dislerin herbir
yiizeyinin  2-8 s
gosterilmistir. Arasgtirmamizda bu sonuglarla
uyumlu olacak sekilde her bir 6rnek 8 saniyelik
sireye karsilik gelen 10 firga darbesiyle
fircalanmustir.

aragtirmalarda

sireyle  fircalandigi

Amold ve arkadaslari,
macunlarinin  tiibiil
degerlendirdikleri ¢alismalarinda, pH dongiisii
uygulanmadiginda, dentin hassasiyetini tedavi
etmek amaciyla kullanilan dis macunlariin bu
Ozellige sahip olmayan dis macunlarina oranla
daha etkili bir sekilde
tikadiklarini  gdstermislerdir.? Bu calismada,
kron dentininde self-etch adeziv uygulanan
grupta, Colgate Total 12 ile fircalanan 6rnekler,

gesitli  dis

tikama  derecelerini

dentin tibiillerini

diger dis macunlartyla fircalanan 6rneklerden
anlamli derecede daha yiiksek MBD degerleri
sergilemistir. (Tablo 1) Bu sonucun nedeni
kompozit rezinlerin, hassasiyet giderici
Mmacunlar tarafindan tikanan dentin tiibiillerine
cok iyi adezyon gosterememeleri olabilir.

Sensodyne Rapid Relief dis macunu, tiibiil

tikayici madde olarak stronsiyum asetat

icermektedir. Bazi in vitro arastirmalar®t??,
stronsiyum asetatin kiigtik kristal ¢okeltiler
halinde birikerek dentin ylizeyinde ince bir
tikayic1 tabaka olusturdugunu gostermistir.
Colgate Sensitive Pro-Relief, dentin tiibiillerini
arjinin ve CaCOs araciliiyla tikamaktadir, 2%
25 Bazi in vitro arastirma sonuglarina gore?2°,
pH dongiisii uygulanmadiginda, stronsiyum
asetat iceren dis macunlar, sigir dentin
tiibiillerini  arjinin igerikli dis macunlarina
oranla daha etkili bir sekilde tikamaktadir.
etch and rinse

Bizim  arastirmamizda,
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gruplarinda arjinin iceren dis macunuyla
firgalanan MBD  degerleri,
stronsiyum asetat iceren dis macunu igeren
orneklerin MBD degerlerinden daha yiiksektir.
Bu sonuglar, kullanilan dis macununun tiibiil
tikama etkinligine ve stronsiyum asetatin agiga
¢ikan dentin ylizeyinde olusturdugu tabakaya
bagl olabilir.

orneklerin

Arnold ve arkadaslan®, diyete bagl agizda
olusan pH degisimlerinin, hassasiyet giderici dis
macunlarinin  tilibiil
degisime ugratabildigini rapor etmislerdir. Bu
aragtiricilar, pH dongiisiinii takiben Colgate
Sensitive  Pro-Relief” in tiibiil
etkinliginin azaldigini, Sensodyne Rapid Relief
in ise tiibiil tikayic1 6zelliginin hafifce arttigim
rapor etmislerdir. Aym aragtirmada, Sensodyne
Rapid Relief dis macununun, Colgate Sensitive
Pro-Relief’e oranla istatistiksel olarak anlamli
derecede daha fazla sayida tiibiil tikadigi da
bulunmustur. Dis macunlarinin tibiil tikama
etkinliklerini test eden diger bir in vitro
calismada®, Colgate Sensitive Pro-Relief’ in
sitrik asit ile yapilan pH dongiisiine kars1 diger
tiibiil tikayict macunlar kadar direngli olmadigi

tikama  etkinliklerini

tikama

ve sitrik asit uygulamasindan sonra tiibiil ttkama
oraninin %91° den %54’ e distiigli gdzlenmistir.
Aragtirmamizda pH dongiisii uygulanmamistir
fakat, etch and rinse adeziv sistem
uygulandiginda Sensodyne Rapid Relief dis
macunu, kron ve kok dentininde Colgate
Sensitive Pro-Relief” ten anlamli derecede
disik MBD degerleri Bu
sonucun, etch and rinse adezivlerde ayrica

sergilemistir.
uygulanan asit asamasindan kaynaklanmig
olabilecegi diisiiniilmektedir.

Daha oOnceki arastirmalar, baglanmanin
gerceklestigi dis bolgesinin mikro yapisinin
adeziv sistemin baglanma dayanim degerlerini
bir
uygulama asamasi igeren sistemlerin, baglanma

etkiledigini gOstermistir. Ayrica asit
yiizeyindeki morfolojik ¢esitlilige karsi daha
hassas oldugu bilinmektedir.¥* De Goes ve
arkadaglarinin yapmis olduklar1 arastirmada,

self etch adeziv sistem Clearfil SE Bond’un kron
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ve kok dentini bolgelerinde birbirine yakin
MBD degerleri gosterdigi
Simdiki aragtirmada ise Clearfil SE Bond ve
Adper Single Bond 2 ile kok dentininde elde
edilen MBD degerleri, kron dentininde elde
edilen MBD degerlerinden daha diisiik
bulunmustur fakat sonuglar istatistiksel olarak
anlaml1 degildir. (Tablo 2) Giiniimiizde bir¢ok
dis hekimi tarafindan kabul géren minimal
invaziv dis hekimligi pratiginde kron ve kokte
olusan madde kayiplari, kompozit rezinler ve
cam iyonomer icerikli materyallerle siklikla
restore edilmektedir.>® Bu arastirmada restoratif
materyal olarak bir mikrohibrit kompozit rezin
ve Dbir geleneksel cam iyonomer restoratif
kullanilmustr.
dis
reaksiyonu araciliftyla baglanir. Bu kimyasal

bulunmustur.®

materyal Cam  iyonomer

simanlar, sert dokularina  gelasyon

baglanma, simanin karboksilik komponenti ve

dis sert dokularmin yapisinda bulunan
kalsiyumun  reaksiyona  girmesi  sonucu
olugsmaktadir.3*® Bununla birlikte bdyle bir

adezyon mekanizmasi, cam iyonomer simanin
ozellikle dentine zay1f bir sekilde baglanmasina
neden olur.®” Bu arastirmada da en diisilk MBD
degerleri cam iyonomer simanla elde edilmistir.
Cam iyonomer simanla kron ve kok dentininde
elde edilen MBD degerleri kullanilan dis
Bu

mekanizmasina

macunundan etkilenmemistir. sonucun

simanin  adezyon bagh

olabilecegi disiiniilmektedir.

MBD testlerinden sonra elde edilen
basarisizlik modlar1 incelendiginde adeziv
basarisizliklarin daha fazla olustugu

goriilmektedir. (Tablo 3) Bazi kron dentini
orneklerinde miks basarisizliga rastlanmistir
fakat kok dentininde elde edilen tiim basarisizlik
modlar1 adeziv basarisizliklardir. En fazla miks
basarisizlik Sensodyne Rapid Relief ile
fircalanan ve self etch adeziv uygulanan
orneklerde goriilmiistiir. Adezivlerde goriilen
miks basarisizligin, adeziv basarisizliga oranla
daha iyi bir baglanma olustugunun gostergesi
oldugu kabul edilmektedir.
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SONUCLAR

e Cam iyonomer simanin kron ve kok
dentinindeki MBD degerleri, kullamlan dis
macunundan etkilenmemistir.

e Aragtirmada uygulanan biitiin restorasyon
teknikleri degerlendirildiginde, en diisiik MBD
degerlerinin, 6rnekler Sensodyne Rapid Relief
dis macunuyla fircalandiktan sonra olustugu
gOriilmiigtiir.

e Ornekler Sensodyne Rapid Relief dis
macunuyla firgalandiktan sonra, ASB kullanilan
orneklerin kok dentinine baglanmasi yetersiz
bulunmustur. (Medyan deger=0) v Dislerin
restoratif tedaviler dncesinde hassasiyet giderici
dis
rezinlerin dentine adezyonunu kotii yonde
etkileyebilir.

e Daha giderici  dis
macunlariyla fircalanmis olan disler restore
edilirken  self-etch  adeziv  sistemlerin
kullanilmas1 daha yiiksek MBD degerleri elde
edilmesini saglayabilir.
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ABSTRACT OZET
Objectives: In atraumatic restorative dentistry, the usage of Amacg:  Atravmatik  restoratif  tedavide, antibakteriyel

antibacterial materials with glass ionomer cements (GICs) are
considered as beneficial for eliminating the residual caries under
the restoration. However, adding such antibacterials to the GIC
could lead harmful effects on the pyhsical and chemical properties
of the cement structure. Thus, it was aimed to analyze the
microhardness and fluoride releasing alterations of chlorhexidine
(CHX)+benzalkonium chloride (BC) antibacterial (AB) mixtures
which were added to the powder of conventional glass ionomer
cement (CGIC).

Material and Method: The powders of AB (1% CHX+1% BC)
were added to the powders of CGIC and selected as experimental
group (EXP). Antibacterial free CGIC was assigned as control
(CNT). Vickers micro hardness measurements (VHN; n=10, for
each group) and fluoride releasing (FR; n=10, for each group)
amounts were calculated at days 1 and 7. Mann Whitney U and
Wilcoxon tests were used for statistical analysis at a significance
level of p<0.05.

Results: Significantly higher VHN values were obtained in CNT
compared to the EXP group at days 1 (p<0.001) and 7 (p<0.001).
Significantly increased VHN values observed at day 7 compared
to the day 1 in CNT (p<0.01) and EXP (p<0.05) groups. The FR
amounts indicated no significant differences between CNT and
EXP at days 1 (p>0.05) and 7 (p>0.05). Significantly higher FR
values were shown at day 7 compared to the day 1 in CNT
(p<0.01) and EXP (p<0.01) groups.

Conclusions: It can be concluded that, even the usage of 1% CHX
+ 1% BC mixtures with the CGIC may be more problematic for
microhardness values but acceptable for fluoride releasing
properties compared to the CNT group, reasonable time
dependent alterations observed in VHN and FR results should not
be overlooked for future studies.

Key Words: conventional glass ionomer cement, chlorhexidine,
benzalkonium chloride, surface microhardness, fluoride
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materyallerin cam iyonomer siman (CIS) ile birlikte kullamiminin
restorasyon altindaki bakterilerin eliminasyonunda yararli oldugu
birlikte antibakteriyel
materyallerin CIS’lara eklenmesi sonucunda simanin yapismnda
zararli fiziksel ve kimyasal degisimler olusabilir. Bu nedenle, bu
aragtirmada Klorheksidin (KHX)+ Benzalkonyum klorit (BK)
karigimi geleneksel cam iyonomer siman (GCIS)'in tozunun

distiniilmektedir.  Bununla cesitli

icerisine katilarak mikrosertlik ve fliioriir salim &zelliklerindeki
degisimlerin analiz edilmesi amaglandi.

Gerec¢ ve Yontem: %1 KHX+%1 BK karisimi GCIS’nin tozu
icerisine  katilarak deney grubu olusturuldu  (DNY).
Antibakteriyel icermeyen GCIS ise kontrol grubu olarak
belirlendi (KNT). Vickers mikrosertlik 6lg¢timleri (VMS; n=10;
her bir grupta) ve floriir salim (FS; n=10, her bir grupta) miktarlar
1 ve 7. glinlerde hesaplandi. Mann Whitney U ve Wilcoxon
testleri ile p<0.05 anlamlilik diizeyinde degerlendirildi (p<0.05).
Bulgular: Birinci (p<0.001) ve 7. (p<0.001) giinlerde KNT
grubunda DNY grubu ile karsilastirlldiginda istatistiksel olarak
anlamli daha yiiksek VMS degerleri elde edildi. Yedinci giin
degerleri 1.giin ile karsilastinildiginda KNT (p<0.01) ve DNY
(p<0.05) gruplarinda anlamli diizeyde artan VMS degerleri
gozlendi. Florir salim miktarlart 1. ve 7. Giinlerde KNT (p>0.05)
ve DNY (p>0.05) gruplar arasinda anlamli farklilik géstermedi.
Yedinci giin degerleri 1.giin ile karsilastirildiginda ise KNT
(p<0.01) ve DNY (p<0.01) gruplarinda anlamli diizeyde daha
yiiksek FS degerleri gosterdi.

Sonug: %1 KHX+%1 BK karisimmi GCIS ile birlikte
kullanimin mikrosertlik degerleri i¢in problemli ancak floriir
salim Ozellikleri i¢in KNT grubuna gore daha az ciddi sorun
olusturmasinin yamisira, VMS ve FS sonuglarinin zamana bagh
edilebilir
gelecekte yapilacak olan aragtirmalarda gbz ardi edilmemesi
gerektigi kanisina varilabilir.

Anahtar kelimeler: geleneksel cam iyonomer siman,
klorheksidin, benzalkonyum Klorid, yiizey mikrosertligi, floriir

olarak degisimlerinin kabul oldugu konusunun,

Department of Pediatric Dentistry, Faculty of Dentistry, Karadeniz Technical University, Trabzon Turkey.
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INTRODUCTION

It has been well known that the atraumatic
restorative treatment (ART) is a less invasive
way of excavate the carious dentine by hand
instruments and restoring the cavities with glass
ionomer cement (GIC).}® Since the carious
tissue could not be completely eliminated in
ART procedure, the potential fluoride releasing
properties of GICs could not be sufficient in
terms of inhibiting residual bacteria.*® To
overcome the residual caries problem, previous
studies reported that the incorporation of
antibacterial materials such as chlorhexidine
(CHX), cetrimide, cetylpyridinium chloride,
benzalkonium chloride (BC) and any other
substances, distinctly or in  different
combinations form into GICs could enhance
antimicrobial properties against the caries
associated bacteria.”#

It has been emphasized that the basic
structure of the material should not be seriously
impaired when GICs are modified with the
various concentrations of the antibacterial
materials while enhancing antimicrobial
efficiency. It is also clear in the literature that
the usage of microhardness testing in different
time intervals are very useful to test the
alterations for antibacterial/glass ionomer
combinations,’:810-12.1516.19,20-21 However,
adding various antibacterial components may
commonly impair basic structural surface
hardness values.”-810.1516.19 NMoreover, chemical
properties such as fluoride releasing profile of
antibacterial/GIC combinations have been also
tested in previous reports by using the fluoride
ion-selective electrode and investigators
reported such conflicting results in different
conditions.119.20

Because of the above reasons; the aim of
this study is to analyze the chlorhexidine
(CHX)/benzalkonium chloride (BC) mixtures
incorporated into the conventional glass
ionomer cement (CGIC) by means of the
microhardness and fluoride releasing alterations
from days 1to 7.
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MATERIAL AND METHOD

Ketac Molar (KM) (3M ESPE, Seefeld,
Germany) which is a conventional glass
ionomer cement used as a control group (CNT-
antibacterial free). Powders mixing of 1%
Chlorhexidine  diacetate (CHX) (Serva,
Heidelberg, Germany)/ 1% Benzalkonium
chloride (BC) (Sigma-Aldrich, Taufkirchen
Germany) was incorporated into the powder of
conventional GICs (w/w) and served as
experimental group (EXP-antibacterial added; a
total of 2% concentration).

Microhardness Test

A total of 20 (n=10; for each group) GIC
samples 5 mm in diameter and 2 mm deep were
prepared. Samples were prepared according to
the instructions of manufacturers’ directions.
After the completion of setting reaction,
samples were placed into the plastic tubes
containing distilled water and stored at 37°C for
24 hours. After 24 hours, the measurements of
Vickers microhardness (HMV-700, Shimadzu,
Tokyo, Japan) numbers were carried out by
dividing the each sample into four quadrants
and four different measurements were
performed under a load of 200 g and 10 seconds
out on the top of the surface of each specimen.
The average of the measurements were recorded
as the Vickers microhardness of the material as
day 1 values. Above mentioned same procedures
were also performed again after storing the
samples in distilled water up to day 7.

Fluoride Releasing Measurements

Glass ionomer cement samples of 5 mm in
diameter and 2 mm in depth (a total of 20
samples; n=10 for each group) were prepared
for fluoride determination. Samples were stored
in distilled water at 37°C for 24 hours. Fluoride
standards were prepared from 100 ppm standard
solution by dilution with deionized water and
applied for the calibration of the F ion selective
electrode  (Thermo-Orion,  Massachusetts,
USA). The potential measurements were
carried out at room temperature with an



In-Vitro Evaluation of the Microhardness and Fluoride Releasing Properties of Chlorhexidine+Benzalkonium
Chloride Mixtures Incorporated Into Conventional Glass lonomer Cement

ionmeter  (Thermo-Orion,  Massachusetts,
USA). A calibration curve was constituted with
the values of the known standards. Each
measurement was performed in triplicate to
check the reliability of the procedure. The data
provided from the cement samples were
calculated according to this curve. The
cumulative  fluoride concentrations were
evaluated at days 1 and 7 by renewing batch
procedure. Between the periods, the samples
were stored in distilled water. The results were
evaluated in terms of pg/mm?2 by calculating the
amount of fluoride ion released from the sample
surface to the unit area.

Statistical analysis

Statistical data analysis was performed with
SPSS for 17.0 Windows (SPSS Inc., Chicago,
IL, USA). Shapiro Wilk test was used for testing
the normality of data. MannWhitney U-test was
used for the comparison of CNT and EXP
groups at days 1 and 7. To compare the time
dependent changes for individual group (CNT
and EXP), Wilcoxon signed rank test was used.
The confidence interval of 95% (p<0.05) was
chosen as significantly different for the all tests.

RESULTS

Significantly higher microhardness values were
obtained in CNT compared to the EXP group
for both days 1 (p<0.001) and 7 (p<0.001).
Significantly higher microhardness values were
also obtained at day 7 when compared to with
the 1 day measurements for CNT (p=0.005) and
EXP (p=0.022) groups, distinctly (Table 1).

Table 1. Microhardness values;
comparison of CNT and EXP groups

median (min-max) and

Vickers Microhardness Values median (min-max)

E.‘;]r:ong;s Day 1 Day 7 p value
CNT 67.4672 76,7140

(61.66-71.60) (70.3-78.36)  p=0.005;p<0.01
EXP 59.948¢ 64.4184

(51.32-63.88) (60.35-69.13)  p=0.022;p<0.05
p value p<0.001 p<0.001

*In each column, significant differences were given with different
superscript capital letters between CNT and EXP groups (*®
p<0.001). **In each row, significant differences were given with
different superscript lower-case letters between days 1 and 7 in
CNT (*"p=0.005; p<0.01) and EXP (“%p=0.022; p<0.05) groups.
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No significant differences were observed
between CNT and EXP groups at days 1
(p=0.494) and 7 (p=0.211) according to the
fluoride releasing amounts. Significantly higher
fluoride releasing values were obtained at day 7
compared to the day 1 in CNT (p=0.005) and
EXP groups (p=0.005) (Table 2).

Table 2. Fluoride releasing values; median (min-max) (ug/mm?)
and comparison of CNT and EXP groups

Groups Fluoride releasing values median (min-max)
(n=10) Dayl Day 7 p value
CNT 0.2073 0.52AP

(0.16-0.25) (0.39-0.59) p=0.005;p<0.01
EXP 0.194¢ 0.44A4

(0.12-0.25) (0.35-0.62) p=0.005;p<0.01
p value p=0.494; p>0.05  p=0.211;p>0.05

*In each column, same superscript capital letters between CNT
and EXP groups indicate no differences (** p>0.05). **In each
row, significant differences were given with different superscript
lower case letters between days 1 and 7 in CNT (*°p=0.005;
p<0.01) and EXP (*"p=0.005; p<0.01) groups.

DISCUSSION

According to the findings of this study, it can be
concluded that the usage of CHX 1% CHX+ 1%
BC+ GIC combination might exhibit negative
surface alterations with acceptable fluoride
releasing properties compared to the CNT
group in tested periods. However, this
combination indicates promising increased
microhardness and fluoride releasing values
which would not be ignored for the future study
designs. Any antibacterial test method which was
not done in this study could be considered as a
limitation. But the findings from previous
reports, it could be clearly detected that CHX and
BC had shown antibacterial effects individually
and/or in combination with other antibacterial
substances.”9111416192L  Nevertheless,  the
antibacterial effect of this certain combination
could also be tested for future study designs.

Evidences from previous reports exhibited
the need for GIC+antibacterial combination
specifically for the ART procedures.'®%
Besides  testing  antibacterial  actions,
investigators commonly highlighted the basic
properties of GIlC+antibacterial combination
should not be altered seriously which could lead
a restoration failure if they would have a chance
to be used as restorative material.1215161819-21
From that point of view, the present study tested
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microhardness and fluoride releasing properties
of commonly used antibacterials namely CHX
and BC for GIC+antibacterial studies.®121416
Additionally, the reason that selecting of 1%
for CHX and 1% for BC (a total of 2%) is
clearly related with the fact that the
concentrations of antibacterials might be added
as much as possible little amounts to provide
antibacterial  activity = without  seriously
deteriorating the physical and chemical
properties,14-16:19.21

As is known, the microhardness testing
method is an accurate and valuable way to
detect the clinical performance of GIC.%
Because of this reason the microhardness test
was used for to compare the changes in surface
hardness between EXP and CNT groups as
similar with the previous studies.’810:1516.19
Present findings revealed that the EXP group
exhibited poor microhardness values compared
to the CNT group for both tested time periods.
This finding is almost consistent with the
previous reports.215161% Moreover, prominent
increase found from days 1 to 7 in EXP group
could also be considered as promising results.
Tiirkiin et al.16 also reported the significantly
increased microhardness values from days 1 to
7. In a previous study, it was also shown that the
significantly increased microhardness values
found in 1% CHX+GIC and 1% BC+GIC
groups from day 1 to 7 as similar with the
present study. They also indicated inwhich the
day 7 would be a critical point for
GlC+antibacterial combinations when testing
microhardness values.® Even, negative and
discouraging findings found between EXP and
CNT groups, significantly increased values
obtained in EXP group up to 7 day. By the way,
present findings may give an indication about
the incorporation of 1% CHX+1% BC to the
GIC resulting at softened but measurable
surfaces during the study period. This finding
also encouraged the idea of testing this
combination after day 7 period to detect exact
findings for future long-term in-vitro studies
and/or clinical scenarios.
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Fluoride-releasing skills of GICs are
important for improving resistance of bacterial
accumulation in an oral enviroment.2?¢ The
well known ion selective electrode method
which was found as simple and realistic way to
determine fluoride ions in GICs was also used
as similar with the recent studies.}’19.23.26-28
Previous reports indicated the lower fluoride
releasing values but insignificant differences of
antibacterial components incorporated into the
GIC compared to the controls.t”'® These
findings are consistent with the present findings
of the study. Such studies also showed time
dependent decreases with regards to fluoride
releasing profile of GIC+antibacterial'”%2
combinations or antibacterial free GICs.?®24
Surprisingly, significantly increased amounts
found in EXP group from days 1 to 7 in the
present study as contradict with the previous
datal”1%2 might be explained by the different
methods utilized in in-vitro studies such as
concentration and combination properties of
antibacterials, powder/liquid alterations during
mixing period, temperature, storing conditions,
pH of the storage environment and volume.
Moreover, the findings found in the present
study extrapolated the idea of using CHX+BC
at the concentration of a total of 2% would
provide reasonable fluoride releasing pattern
that would also be important for bacterial
elimination in ART procedures.

Nevertheless, even the findings of this
study have such negative and promising results,
it should not be overlooked that the study design
is constituted as in in-vitro condition which is
not always mimic the oral environment and can
be influenced by various factors. Thus, the
mixture tested in this study should carefully
screened in further in-vitro or in-vivo studies
and they must be designed by caring the
advantages and disadvantages of present
results.

CONCLUSION

Within the limitations of this in-vitro study,
although incorporation of 1% CHX+1% BC
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(powders, a total of 2% concentration)
antibacterials to the powder of conventional
GIC revealed a hopeless microhardness
alterations compared to the antibacterial free
GIC at days 1 and 7, the acceptable and
promising time related findings including
microhardness and fluoride releasing values
must be taken into account for future study
designs as for the antibacterial added GIC
innovations for ART procedures.
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ABSTRACT 0z

Purpose: To investigate the temperature changes in the
primary teeth pulp chambers during the curing of different
colored compomers

Materials and Methods: Class Il cavities were prepared
in primary mandibular second molars (n=5). Gold, blue,
green, berry, and tooth (control group) colored compomers
were tested in two steps (aproximal and occlusal).
Measurement of pulp chamber temperature changes
during curing was performed with a J type thermocouple.
The data including differences between the highest and
initial temperature values were recorded and analyzed by
two-way ANOVA and Mann-Whitney U tests

Results: There were statistically significant differences
temperature changes in groups (p<0.05). Ciimle yeniden
kurulabilir. Gold colored compomer Demonstrate the
highest temperature increase in both proximal and occlusal
surfaces. Tooth colored compomer (A2) Demonstrate the
lower temperature increase. The temperature increase in
aproximal cavities was found higher than the temperature
increase in occlusal cavities.

Conclusions: Colored compomer can be an alternative
restorative materials in superficial class | and 11 cavities in
primary teeth. Dark coloured compomers should be used
in deep cavities.

Running Title: Temperature Changes During Curing of
Colored Compomers

Key Words: Colored, Compomer, Temperature rise

Amag: Farkli renkli kompomerlerin 1sikla sertlesimesi
sirasinda siit disi pulpa odasindaki sicaklik degisikliklerin
arastirilmasi amaglanmaktadir.

Materyal ve Metod: ikinci molar siit disleri Sinif II
kaviteler hazirland1 (n=5). Altin saris1, mavi, yesil, mor ve
dis rengindeki kompomerler iki asamada (aproksimal ve
okliizal) test edildi. Isikla sertlesme sirasinda meydana
gelen pulpa odasindaki sicaklik degisimi 6lgiimleri J tipi
termokupl ile gergeklestirilmistir. En yiiksek sicaklik ve
baslangi¢ sicakliklart arasindaki farklar veri olarak
kaydedildi ve analizleri iki yonli-ANOVA ve Mann-
Whitney U testi ile yapildi.

Results: Sicaklik degisimleri arasinda istatiksel olarak
anlamli farklar vardi (p<0.05). Altin saris1 kompomer,
hem aproksimal hem de okliizal yiizeylerde en yiiksek
sicaklik artigin1 gosterdi. Dis rengi (A2) en diisiik sicaklik
artigin1  gosterdi. Aproksimal kavitedeki sicaklik artigi
okliizal kavitedeki artistan daha yiiksek bulunmustur.

Sonug: Renkli kompomerler siit dislerinde s1g smif I ve
smnif IT kavitelerde alternatif restoratif materyal olabilir.

Kisa bashk: Renkli Kompomerlerin Sertlesmesi
Sirasindaki Sicaklik Degigimleri

Anahtar Kelimeler: Renkli, Kompomer, Sicaklik artigi
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INTRODUCTION

Compomers (polyacid modified composite
resins) are very popular restorative materials in
primary dentition.! Compomers are a mixture of
glass ionomer cements and resin-based
composites, containing polyacid modified
monomers with fluoride-releasing silicate
glasses, resin components, photoinitiators, and
stabilizers.2 Due to their preservation of dental
structure in cavity preparation, relatively low
thermal  conductivity, fluoride release,
continuous progress in the stability of the
composition, and an increasing demand of
parents to provide esthetic restorations for their
children, compomers are well-received.!?
Colored compomer (CC) has been
commercialized for use in children's dentistry
and to improve their cooperation in dental
treatments.*

CC is produced by adding glitter particles
and coloring pigments to conventional
compomers to create different colors (e.g., blue,
green, pink, and gold), and the filler content is
similar to conventional compomers.* As with
conventional compomers, CCs are similar to
traditional composites in that their setting
reaction includes light-curing. Compomers and
CCs contain the light-activated ingredient
dimethacrylate.  Typically light-initiated
camphorquinone with an amine accelerator is
sensitive to blue light at 470 nm and 7,8 MK as
the initiator.> Different light devices of varying
power outputs are used during the curing of
compomers. The factors that can affect the
temperature changes in the pulp chamber are the
light source type, intensity, and activation
time.*® For curing the compomers, the most
common type of visible light activation unit
uses blue light-emitting diodes (LEDs).” High-
intensity LEDs were introduced to reduce the
curing time for sufficient polymerization, with
1400 mW/cm? and 395-480 nm for 40
seconds.”®

The pulp has a structure that is affected by
physical, chemical, biological and thermal
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stimuli. Several factors can affect the
temperature increase in the pulp chamber, such
as cavity preparation procedures, bleaching,

polishing of dental restorations, laser
applications, polymerization of light-cured
materials.®**  Thermal cameras  and
thermocouples are wused to evaluate a

temperature increase in the pulp.® Thermal
cameras are devices that display images in
different colors according to the temperature of
the region that the camera focuses on, by
sensing the infrared wavelengths caused by
thermal energy. Regarding the use of thermal
camera, thermocouples are used in evaluating
the temperature increase in the pulp chamber as
the temperature change on the tooth surfaces is
evaluated.®'? The pulpal microcirculation
occurring in the pulp plays an important role as
a coolant in decreasing the effect of thermal
stimuli on the pulpal tissue.'® In their study on
monkeys, Zach and Cohen'* found that a
temperature increase of 5.5°C in the pulp
chamber for 10 seconds led to the loss of vitality
on the pulp tissue by 15%.

Many studies have demonstrated the
physical, mechanical and biological properties
of CCs.>%8 To date, few studies have been
carried out to measure the thermal properties of
CCs.51920 In this study, we investigated the
temperature changes in a microcirculation
model in the primary teeth pulp chamber for a
class Il cavity during the curing of different
CCs. The null hypotheses in this study; there is
no difference between the pulpal temperature
changes during the curing of different CCs.

MATERIALS AND METHODS

The sample size was calculated at a 95%
confidence interval and a significance level of
0.05 (tip I error), tip 1l error rate was 0.2 and
effect size was 1.40, according to the Savas et
al.?% The analysis indicated that a group sample
size was 10 (n=10).

Cavity Preparation
Five extracted, caries-free, primary mandibular
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second molars were used in this study. The roots
were removed 2 mm beneath the cement-
enamel junction. All organic remnants in the
pulpal chambers were cleaned using a 5.25%
sodium hypochlorite solution. The teeth were
prepared as class Il cavities. The -cavity
preparations were performed in two steps;
aproximal box (only mesial) the occlusal cavity.
A small diamond round (1/2 round) bur was
used to remove the enamel on the occlusal
surface. The diamond fissure bur was used to
remove the dentin to a 4 mm depth of the
aproximal box. The height x width x length
dimensions of the cavity were 4 x 3 x 3 (Figure
1). The angles of the walls and floors were
slightly rounded. One millimeter of dentin
remained between the pulp chamber, the axial
wall and pulpal floor, measured with a caliper
and assessed radiographically. The prepared
teeth were kept in distilled water for protection
from dehydration.

Figure 1. Dimensions of class Il cavity in primary tooth

Temperature changes in microcirculation

model

A pulpal microcirculation model, that originally
designed by Savas et al.?° was used. The fluid
flow rate of the system was set and kept
constant at 1 ml/min using a digital infusion
flowmeter (SK-60011 infusion pump, SK
Medical, Shenzhen, China). Distilled water at
room temperature (260C) was used to simulate
blood and the blood pressure in the pulp at 15
cm H,O (Figure 2). A heat-transfer unit (ILC
P/N 213414; Wakefield Engineering, Beverly,
MA) was applied to the tip of the thermocouple
wire, fixed with light-curing glass ionomer
cement (Calcimol LC; Voco GmbH, Cuxhaven,
Germany) to maintain contact with the pulp
chamber. Therefore, the gap around the
thermocouple wire was sealed to prevent
leakage from the system (Figure 2).
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\/3 mm

3mm
Figure 2. Schematic diagram of the measurement of intrapulpal

temperature changes

Four different colors of Twinky Star
(Voco, Cuxhaven, Germany) gold, blue, green,
and berry compomers, as well as tooth-colored
compomer (A2, DyractXtra, Densply) (control
group) were tested in this study. The different
compomers (gold, green, blue, berry, and tooth-
colored) were applied to the cavity in two steps.
According to the manufacturers, the tooth
colored compomer was cured for 20 s and the
CCs for 40 s. In the first step, a compomer was
applied to the proximal cavity and cured with an
LED curing unit (EliparFreelight, 3M ESPE,
US) (Figure 2). In the second step, a compomer
was applied to the occlusal cavity and cured. A
2 mm layer of compomer was placed on the
floor of the proximal box. Acid etching or
dentin bonding were not used before putting the
compomers in the cavity. Two small notches
were made at the edge of the proximal step and
occlusal surface to remove the cured
compomers from the tooth surface easily.

One tooth (n=1) was used for each group
randomly and 10 measurements were done for
each teeth (n=10). During curing, the
temperature was measured with a thermocouple
connected to a data logger (XR440-M Pocket
Logger, Pace Scientific, NC, USA) to record the
temperature increase values from the pulp
chamber during curing. The collected results in
graphic form were monitored in real time and
transferred to a computer. Later, the difference
between the first and highest temperature values
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(At) was calculated. The recorded data were
analyzed by two-way ANOVA and Mann-
Whitney U tests. A Kruskall Wallis analysis
was used to conduct multiple comparisons of
the groups to determine their differences.

RESULTS

The mean pulp temperature increase values and
the standard deviations are shown in Table 1. The
two-way ANOVA indicated that both the tested
groups (p = 0.05) and the proximal and occlusal
cavities (p=0.010) significantly influenced the
intrapulpal temperature. The highest temperature
increase values in aproximal surface were
recorded in the gold-colored group (7,71°C),
followed by the berry (6,84°C), blue (6,08°C),
and green (5, 94°C) colored groups, and lastly the
tooth colored-control group (3.26°C). The
highest temperature increase values in occlusal
surface were recorded in gold-colored group
(5.79°C), followed by the blue (4.16°C), green
(3.92°C), and berry (5, 94°C), and tooth colored
groups (2.34).

Table 1. Mean values and standart deviations of mean
temperature changes of the groups

Groups Aproximal Surface | Occlusal Surface
P Mean £SD Mean £SD

Gold 7.71+1.30*" 5.79+1.012"
Green 5.94 £ 1.40°" 4.02 +1.08"™
Berry 6.84+ 1.47° 3.92+ 1.26%
Blue 6.08 £0.78"" 4.16 +0.56"™
Tooth Colored - -
(Control Group) 3.26 +0.77 2.34 £0.89

P 0.001 0.001

Different uppercase letters in each column indicate differences
within the tested materials (p< 0.05)

Different stars in each row indicate differences within the tested
materials (p< 0.05)

The lowest temperature increase values
were recorded in the tooth-colored
compomers. No significant differences in the
temperature rise were observed for the berry,
blue and green-colored groups (p>0.05). The
Kruskall Wallis analysis revealed significant
differences in the proximal and occlusal cavity
applications (p<0.05), as shown in Table 1.
The temperature increases were higher in the
aproximal cavity compared to occlusal cavity
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during polymerization for all compomer
groups.

DISCUSSION

Compomers are widely used in pediatric

dentistry and CCs.° Even though CCs have
similar contents with conventional compomers
except color pigments and glitter particles. The
temperature in the pulp chamber during the
curing of CCs is not well known. There is no
study in the literature regarding CCs that
include thermal changes in primary dentition.
The purpose of this study was to compare the
temperature changes in the microcirculation
model in primary teeth pulp chambers in class
Il cavities during the curing of different CCs.

Al-Qudah et al.® measured the
temperature rise during the curing of resin-
containing dental materials, flowable, packable,
or conventional composites, compomers, and
resin modified glass ionomers (RMGICs) with
a thermal camera. The maximum temperature
rise was observed in flowable composites, and
minimum temperatures were observed in
compomers and packable composites. Tosun et
al.** compared the temperature rise under
caries-affected and caries-unaffected primary
tooth dentin during the curing of compomer and
composite resin materials. As a result of the
study, it was reported that there was no
difference between the resin materials because
both materials had high filler ratios
(Compoglass F 77% and Aelite LS 84%).
Kahvecioglu et al.® measured the thermal
changes during the setting and curing of a glass
carbomer, resin modified glass ionomer, and
compomer in primary teeth. No difference in
temperature increase was observed between
compomer and RMGIC in occlusal cavities in
primary teeth. The resin content (type, filler
ratio, and size), color, monomer type, and ratio
are important factors affecting temperature
increase.®

The twinky star CC contains Bis-GMA,
diurethanedimethacrylate, TEGDMA, carboxylic
acid modified methacrylate (TCB), silicon
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dioxide, and camphoroquinone. Twinky star has
filler Barium aluminum fluoro borosilicate
glass with dioxide particles and glimmer with a
content of 77.8% w/w; 60.8 v/v, and a particle
size of 0.4-3 um.*®? Tooth colored compomer,
Dyract Extra, contains Bis-GMA, urethane
dimethacrylate (UDMA), TEGDMA, TCB and
has filler 73% wi/w; 47 v/v with particle size 0,8
um. All tested compomers showed different
temperature rises compared to tooth colored
compomer, and the null hypothesis was
rejected.?’ Despite the similar content in the
filling materials, this difference in the
temperature increase during the curing of
compomers can be explained by the glitter
effects.

Based on a study by Hwang et al.*®, the
distribution of light transmission can be
affected by glittering; the gold color was noted
to have a lower light transmission rate than the
other colors (blue, green, pink, silver, orange,
lemon, and tooth colored). Vandenbulcke et
al.®® reported that blue, green, and tooth CCs
had greater curing depths (DoC) than other
colors, and the gold color had the least DoC
compared with the other colors. In the present
study, the highest and lowest temperature
increases were obtained in the gold (7.71°C) and
tooth colored (3.26°C) compomers. The results
of this study are partly consistent with those of
the previous study; the blue and green CCs
exhibited similar light transmissions. However,
in relation to the highest light transmission in
different CCs, there was no consensus in the
literature.>*>!° The studies showed that the
transmission of light for the gold color was the
least, and had a seemingly higher light
absorption.t>1°26 The higher light absorption
led to an increase in temperature during curing
of the compomers with low light transmission.

Many factors of temperature changes in
pulp can be connected with the contents of
dental restorative materials, type of light curing
unit (LCU), light intensity of the LCU, exposure
time to LCU, and thickness of the remaining
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dentin.®% Different curing units (halogens,
plasma arcs, and LEDs) were preferred to cure
the composite resins and compomers.101®
Contemporary LCUs are more commonly used
than other light sources in restorative dentistry
and have many benefits. For instance, they are
resistant to overheating, have longer lifetimes,
generate less heat, and their light output reduces
minimally in time.?? In this study, same light-
emiting diode was used to cure all samples so
that the temperature increase of the compomers
would not be affected by LCU factor.

Conventional compomers are widely used
for class | and Il cavities in anterior, and IlI, IV,
and V cavities in posterior teeth. In deep
cavities, the vitality of pulp tissue can be
affected by thermal changes, especially in class
Il cavities. In this study, temperature increase in
approximal cavities was higher than the
occlusal cavities in in CCs, except for tooth-
colored compomer. Only the gold colored
compomer was higher than the critical point of
5.5°C, reported by Zach and Cohen.** Blue and
green exhibited similar temperature changes in
aproximal and occlusal cavities. The difference
between the occlusal and aproximal cavities
may be explained by the orientation and number
of dentine tubules in primary teeth. The number
of dentine tubules increase when moving from
the occlusal towards the aproximal wall and
dentine tubules run oblique and parallel to the
axial walls.?’

There were some limitations of this present
study; firstly, only one type light curing unit
was used. Secondly, glitter particles in CCs
were not evaluated. The temperature rise may
be affected by the size and amount (per gram)
of glitter particles. Thirdly, the temperature
changes may be affected by the initial
temperature in the pulp circulation model. The
difference between the highest and initial
temperature may be lower when the
temperature in the pulp is close to body
temperature.
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CONCLUSION

Glitter particles include irregular shapes and
sizes in CCs that increase the temperature rise
in primary teeth. The use of darker shades of
compomers may be advisable, especially in
deep cavities.
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ABSTRACT (074

Objective: Due to lack of past experiences and
cooperation in anxious and fearful children, tooth
extraction may be difficult to manage in dentistry. The
aims of this retrospective study were to evaluate the
various sedation techniques, complications and the
characteristics of children whose tooth extraction were
performed with deep sedation.

Materials and Methods: After approval by the Local
Ethics Committee, a retrospective analysis was performed
using the records of 885 patients who were treated with
deep sedation for tooth extraction between the ages of 1-
15 years for the period between 2012 and 2014 The authors
described the characteristics of the children, the sedation
techniques used; and the complications.

Results: The mean weight of the patients was 20.09+7.3
kg and the mean age was 5.72+2.5 years. The mean
duration of the operations was 16.14+£5.4 minutes.
Propofol, ketamine, propofol-ketamine combination,
alfentanil, midazolam, sevoflurane inhalation, sevoflurane
inhalation + propofol were used for the anesthesia. There
were no statistically significant differences among the
anesthetic agents for post-operative complications
(p>0.05).

Conclusions: We concluded that propofol was a better
option for deep sedation in pediatric dental extraction due
to short duration time, rapid recovery and less nausea-
vomiting. Ketamine-propofol combination may be used as
an alternative to propofol alone.

Keywords: children, sedation, tooth extraction

Amag: Dis hekimi korkusu olan ¢ocuklarda kooperasyon
kurulamamas1 ve daha once gegirilen dis tedavileri nedeni
ile dis ¢cekimi zordur. Bu ¢aligmanin amaci, derin sedasyon
ile dis cekimi yapilan ¢ocuklarda uygulanan farkli
sedasyon tekniklerini ve komplikasyonlarimi

degerlendirmektir.

Gerec ve Yontem: Erciyes Universitesi Lokal Etik
Komitesinin onayi alindiktan sonra, 2012-2014 yillar
arasinda derin sedasyon ile dis ¢ekimi yapilan, yaslari 1 ile
15 arasinda 885 Thastanin kayd: geriye doniik
degerlendirildi. Cocuklara ait veriler, sedasyon teknikleri
ve komplikasyonlar belirlendi.

Bulgular: Hastalarin ortalama kilosu 20,09+7,3 kg ve
ortalama yas1 5,72+2,5 iken, ortalama islem siiresi
16,14+54 dakikaydi. Anestezi amaciyla propofol,
ketamin, propofol-ketamin kombinasyonu, alfentanil,
midazolam, sevofluran inhalasyonu, sevofluran
inhalasyonu-+propofol kullanildi. Post operatif
komplikasyonlar acisindan anestezik ajanlar arasinda
istatistiksel olarak anlamli bir fark bulunamad:i (p>0,05).

Sonug: Sonug olarak; islem siiresinin kisaligi, hizl
derlenme ve daha az bulanti-kusma gibi nedenlere bagl
olarak pediatrik dental islemlerde, derin sedasyon
amactyla propofol daha etkili bir yontemdir. Ketamin-
propofol kombinasyonu, yalniz propofole alternatif bir
yontem olarak kullanilabilir.

Anahtar kelimeler: ¢ocuklar, sedasyon, dis ¢ekimi
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INTRODUCTION

Dental procedures are generally performed
under local anesthesia. However, many fearful
patients, especially children, are generally
difficult to manage in dentistry due to lack of
cooperation.! Eradicating anxiety and avoiding
possible psychological trauma in pediatric
patients may prevent the development of dental
phobia in children and behavior management
problems when they become adults. Many
behavioral management techniques are often
suggested to solve the anxiety of children in
“Tell-show-do”
popular technique for this purpose.?®
Nevertheless, these techniques may be
insufficient; and conscious sedation or deep
sedation, or general anesthesia may be
considered as a sedation method to facilitate
dental  treatment. Numerous anesthetic
techniques such as midazolam-sufentanyl and
ketamine-midazolam  combinations,  oral
midazolam, chloral hydrate and ketamine and
propofol are wused in pediatric dental
treatment.*®

dental offices. 1s the most

The Oral and Maxillofacial Surgery Clinic
of our university provides comprehensive
dental treatment for children under 18 years of
age, and adults with special needs who require
certain surgical techniques. Most of these
patients are referred to this clinic from
surrounding districts for dental treatments that
must be performed with sedation or under
general anesthesia. Although tooth extraction is
commonly performed with local anesthesia in
outpatient clinics in most children; for a
minority of children, deep sedation may be
required to perform this procedure.

The aims of this retrospective study were
to evaluate the characteristics of children whose
tooth extractions were performed with deep
sedation, to discuss various sedation techniques
used, and also to evaluate the complications
observed after the application of these
procedures in children in our clinic.
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MATERIAL AND METHODS

The study protocol was approved by the
Local Ethics Committee (2014/389). The
research was designed as a descriptive study;
and a retrospective analysis was performed
using the hospital records of the patients. The
study population was composed of pediatric
patients who were admitted to our department
between 2012-2014 and who were treated with
deep sedation for tooth extraction. Inclusion
criteria for the study were the absence of severe
organ dysfunction, patients who had no
contraindication to be treated under general
anesthesia, and patients aged 1 to 15 years. The
exclusion criteria were severe organ
dysfunction, returning to general anesthesia
because of the procedure being not performed
with deep sedation, and patients who had an
allergy to the drugs used.

All patients received an anesthetic
assessment in the preoperative period and, when
necessary, medical consultations related to their
specific medical conditions with the relevant
department were obtained. Administrative and
clinical details, and the American Society of
Anesthesiologists Physical Status Classification
(ASA) status and medical conditions of the
patients, age, gender, anesthetic agents used for
deep sedation, routes of administration,
indication for tooth extraction, the number of
extracted teeth, duration of the operation, and
complications were recorded. Informed
consents were received from all parents before
the procedure regarding the anesthesia
techniques and the dental treatment to be
performed.

All patients were pre-medicated using
midazolam 0.05 mg/kg intravenously (1V), or
0.5 mg/kg orally in patients with difficult
vascular access just before the procedure. The
patients were taken into the operating room, and
non-invasive standard monitoring was applied
including assessments of heart rate (HR),
peripheral oxygen saturation (SpOz), and
electrocardiography (ECG).  Supplemental
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oxygen (3-4 L/min) was administered via a
nasal mask. Patients were advised to fast for 4-
6 hours before the procedure according to their
age, and oral intake with liquids was allowed 2
hours after the procedure. The patients were
discharged on the day of the operation if they
did not need to be observed closely for their
specific medical conditions. The residents of
oral and maxillofacial surgery department
performed all extractions.

Patients were divided into seven groups
according to the type of the anesthetic agent
used. The following drugs were administered to
the patients: 1 mg kg™ of propofol (IV) in Group
P, 1 mg kg* of ketamine (IV) in Group K, 1 mg
kg of ketamine and 1 mg kg* of propofol (IV)
in Group KP, 0.1 mg/kg midazolam (IV) in
Group M, 10 mcg/ kgt alfentanil (V) in Group
A, 1-2% sevoflurane: oxygen at a concentration
of 50:50 in Group S, and 1-2% sevoflurane:
oxygen at a concentration of 50:50+1 mg kg of
propofol (1V) in Group SP.

STATISTICAL ANALYSIS

Data were evaluated in the IBM SPSS 21.0
software program (IBM SPSS 21.0, Statistical
Package for Social Sciences, Chicago, lllinois,
the USA). Categorical variables were compared
with the exact method of the Chi-Square test. A
p<0.05 value was considered significant.

RESULTS

Total 885 patient records were included in the
study. The patients consisted of 372 (42%) girls
and 513 (58%) boys. The mean age of the patients
was 5.7242.5 years, with a range between the ages
of 1 and 15 years. The mean weight of the patients
was 20.09£7.3 kg. Of the 885 cases, 802 (90.6%)
and 83 (9.4%) belonged to ASA | and I,
respectively. 2777 teeth were extracted and the
mean number of the extracted teeth was 3.1£2.5
(p=0.466). The mean duration of the procedure
was 16.14£54 minutes. Detailed systemic
disorders or medical conditions of the patients are
given in Table 1.

Table 1. The systemic diseases of the patients

The systemic diseases | Patients (n)
Alegille 1
ALL 1
Anemia 5
Apert Syndrome 1
Asthma 17
Renal Disease 1
CP 3
Down syndrome 6
Epilepsy 21
FMF 1
Hydrocephaly 1
Hyperactivity 3
AuditiveDisfunction 2
Cardiac Disfunction 4
Cortical Atrophy 1
Mental retardation 6
Autism 5
Talassamia 1
TyroidDisfunction 2
West Syndrome 1
Total 83

Values are expressed as n

The anesthetic agents used for sedation and the
indications for tooth extraction are given in
Table 2.

Table 2. The anesthetic agents used for sedation

The anesthetic agents %, n
Propofol 82.3,728
Ketamine 11,10
Midazolam 03,3
Alfentanil 43,38
Ketamine+propofol 9.8, 87
Sevoflurane 21,19

The indications for tooth extraction %, n

Dental decay 95.7, 847
Dental abscess 43,38
Dental trauma 17,15
Supernumerary teeth 15,13

Values are expressed as %, n
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There were no statistically significant
differences according to gender, indication for
extraction, tooth number, trauma or

supernumerary teeth between the groups
(p>0.05). Nausea- vomiting was seen in a total
of 54 patients (6.1%) and sore throat was
detected in 16 patients (1.8%). Arrhythmia,
bronchospasm or hypoxia were not seen in any
of the patients. There were no statistically
significant differences among the anesthetic
agents in terms of nausea vomiting and sore
throat (p=0.09, p=0.857, Table 3).

Table 3. Number and percentage of patients who have
ostoperative complications

Type of anesthetic agent | Nausea and vomiting | Sore throat
%, n %, n

Propopol 51 (n=37) 2.1 (n=15)
Ketamine+propopol 115 (n=10) 0 (n=0)
Alfentanil 10.5 (n=4) 2,6 (n=1)
Ketamine 20 (n=2)

Inhalation 6.3 (n=1)

P values p=0.09 p=0.857

Values are expressed as %, n. P-values <0.05 were considered
significant.

DISCUSSION

Dental anxiety may complicate dental
treatment, especially in children. Managing
anxious pediatric patients is one of the most
commonly encountered challenges in dentistry.
Most dental treatments can be performed with
non-pharmacological behavioral therapies in
pediatric patients. * When these methods fail,
conscious sedation through the administration
of nitrous oxide inhalation can be an alternative
method. Nitrous oxide inhalation provides
successful results in pediatric patients with
moderate anxiety levels; however, the success
rate decreases with the severity of anxiety,
leading to repeated procedures.® Considering its
low efficiency and the potential side effects of
nitrous oxide,’ sedation with intravenous agents
may be a suitable option for dental procedures
such as tooth extraction in children. It has been
reported that planned intravenous sedation
prevents dental anxiety and provides a
comfortable and safe operation without
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aggravating preoperative anxiety.® It should be
kept in mind that intravenous deep sedation
requires monitoring, provisions for emergency
conditions and close observation during and
after the procedure to avoid the catastrophic
results of anesthetic interventions. In our
hospital, these procedures are performed in the
operating room and maximal safety measures
are taken.

Ketamine and propofol have been
successfully applied to children for various
operations.® Propofol has a very rapid induction
and recovery rate. Lebovic et al.° reported that
the recovery time of pediatric patients with
cardiac catheterization is shorter with propofol
compared to ketamine; and suggested it for
daily operations as a more practical alternative.
Therefore, propofol may be preferred for
relatively short procedures.'® Dental treatments
in which low doses of propofol are used have
been shown to be effective in anxious children.
Respiratory or cardiovascular depression and
hypoxia may occur when propofol is not well
titrated. When it is used alone, the rate of airway
events may increase.® In the present study,
propofol was the most preferred anesthetic
agent for intravenous sedation in tooth
extraction. There were no airway events or
hypoxemia (SpO. <90%), which may have
resulted from close observation of the patients
because of the oral procedure, or emergency
interventions with the jaw thrust maneuver
when necessary, along with continued oxygen
supplementation.

Ketamine is the most popular anesthetic
agent for brief and painful procedures. °
Ketamine usually maintains airway and
respiratory function, and does not cause airway
loss, oxygen desaturation or significant clinical
emergency reactions. Although it has become a
favorite in dental procedures, several adverse
effects such as laryngospasm, transient
respiratory  depression,  vomiting  and
psychomimetic effects such as recovery
agitation or hallucinatory reactions have been
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documented.’®® In this study, the incidence of
nausea vomiting was higher in the K group than
in the other groups. It was remarkable that the
incidence of nausea-vomiting was higher in the
KP group than the P group. Although these
results were not statistically significant, they
have clinical importance. When propofol was
used in sub-anesthetic doses, less nausea-
vomiting was seen compared to ketamine alone.
The antiemetic feature of propofol and the
emetic effect of ketamine may have caused this
result. Similarly, in a controlled study, upon
procedural sedation, less vomiting was detected
when a propofol-ketamine combination was
used compared to when ketamine was used
alone.*

Guit et al.’® determined that propofol
reduced the side effects of ketamine at sub-
anesthetic doses, and a ketamine-propofol
combination supplied hemodynamic stability.
Also, the incidence of airway complications
was reduced when propofol was combined with
ketamine.® However, Shah et al.}* reported
similar efficiency and airway complications
with ketamine alone or with a ketamine-
propofol combination. In the present study,
although the hemodynamic data were not
evaluated in detail, no incidences of arrhythmia
were observed in any patients as a complication.
We did not encounter psychomimetic effects or
hallucinations in any patient. This may be due
to the preoperative midazolam administration
before the patients were taken to the operating
room.

Midazolam has a rapid onset of action and
high metabolic clearance, and can produce
hypnosis, amnesia and an anxiolytic effect
when administered via the oral, intramuscular
or intravenous route. Therefore, it has been used
for premedication, anesthesia induction,
maintenance or sedation for invasive
procedures.’® Roelofse et al. # reported that the
usage of a combination of midazolam and
ketamine or midazolam alone was a useful
approach for dental treatments under local
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anesthesia. They recommended this technique
for advanced airway management adequately
when used. In another study, Wood'" used it
successfully in the dental treatment of 500
children requiring dental sedation. In our
retrospective study, we determined that we
employed midazolam in only three patients. The
adequate sedation levels in patients who were
pre-medicated with midazolam preoperatively
and who did not require an additional agent for
the procedure caused this result. Thus, the tooth
extraction procedure could be easily performed
with midazolam without airway complications
or nausea and vomiting.

Alfentanil, an opioid analgesic agent, has
been used for tooth extraction or complete oral
restorations under general anesthesia in
pediatric patients.®1° It may provide sedation
and analgesia and may be related to a high rate
of postoperative vomiting, as with all opioids.
In our study, alfentanil was associated with a
10.5% incidence of nausea-vomiting, which
was two-fold higher than with propofol.

Inhalation agents are also used as a
sedation technique for dental treatment.
Whereas nitrous oxide is widely used for dental
sedation, it generally requires additional agents
to maintain an adequate level of sedation.
Sevoflurane is a more potent anesthetic agent
than nitrous oxide; and has been used for
conscious  sedation in  several dental
procedures.” Kim et al.®® suggested that
sevoflurane might be an alternative sedating
agent in the pediatric dental outpatient setting.
In the present study, sevoflurane was employed
in patients in whom an intravenous approach
could not be used due to procedural difficulty.
Only three patients required additional propofol
intravenously. Nausea and vomiting occurred in
only one of the patients whose tooth extraction
was performed under sevoflurane anesthesia.

Sore throat is a complication that is
commonly caused by endotracheal intubation,
dry airway gases or airway suction.?! In this
study, although none of the patients were
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intubated and no supraglottic airway devices
were used, sore throat was observed at a low
incidence. We believe that sore throat was most
likely to have been caused by airway suction,
which was used to provide better visualization
and to remove blood and secretions.

In conclusion, propofol was the most
preferred anesthetic agent for deep sedation for
pediatric dental extractions due to its rapid
onset, recovery and low incidence of nausea and
vomiting. The ketamine-propofol combination
may be a good alternative as it provides better
analgesia. However, the ideal anesthetic agent
should be chosen according to the medical
condition of the patient.
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ABSTRACT

Obijective: In patients with expected airway difficulties, specific
preparatory and auxiliary equipment is required before general
anesthesia. The aim of this study was to compare the intubation
efficacy of Macintosh laryngoscope with that of the McGrath
MAC video laryngoscope in patients with cerebral palsy.

Materials and Methods: The study was conducted in forty
patients (aged 4-15) with cerebral palsy who were scheduled to
undergo dental treatment. Intubations were performed in patients
randomly assigned to the McGrath MAC video laryngoscope or
the Macintosh laryngoscope. The characteristics of the patients
mean arterial blood pressure, heart rate, end-tidal carbon dioxide,
and peripheral oxygen saturation were measured. The intubation
success, intubation time, Cormack and Lehane grades, number of
trials, need for neck extension, and complications were recorded.
An independent sample t-test and a Mann—Whitney U test were
used. A chi-square test was used for the analysis of categorical
data. The level of statistical significance was accepted as p <
0.05.

Results: When both groups were compared in terms of the
glottic view, intubation time, and need for neck extension, there
was no significant difference (p = 0.542, p = 0.779, and p =
1.000, respectively). All the intubations were performed
successfully at the first attempt in both groups, and no
complications were recorded.

Conclusion: Although our study included patients with cerebral
palsy, in which musculoskeletal anomalies are common,
sufficient muscle relaxation for intubation after general
anesthesia was achieved in all the patients. There was no
evidence of intubation difficulty in either group of patients, and
cerebral palsy, with its existing deformities, did not affect the
intubation success or complication rate. No additional
advantages of using video laryngoscopy in patients with cerebral
palsy were found.

Keywords: intubation, video laryngoscope, macintosh
laryngoscope, cerebral palsy.

oz
Amag¢: Bu calismanin amaci serebral palsili hastalarda,

Macintosh laringoskop ile McGrath MAC video laringoskopun
entiibasyon etkinligini karsilastirmaktir.

Gere¢ ve yontem: Calismaya serebral palsili ve dis tedavisi
planlanan 40 hasta dahil edildi. Hastalar rastgele McGrath MAC
video laringoskop veya Macintosh laringoskop ile entiibe edildi.
Hastalarin demografik ozellikleri, ortalama arteryel kan basinci,
kalp hizi, end-tidal karbondioksit ve periferik oksijen
satlirasyonu Olgiildii. Entiibasyon basarisi, entiibasyon zamani,
Cormack ve Lehane siniflamasi, deneme sayisi, boyun
ekstansiyon ihtiyaci ve komplikasyonlar kaydedildi. Bagimsiz
orneklem t testi ve Mann-Whitney U testi kullanildi. Kategorik
verilerin analizi i¢in ki-kare testi kullanildi. Istatistiksel
anlamlilik diizeyi p <0,05 olarak kabul edildi.

Bulgular: Glottik goriintii, entiibasyon zamani ve boyun
ekstansiyon ihtiyaci agisindan karsilastinldiginda iki grup
arasinda anlamli fark bulunamad: (p = 0.542, p = 0.779 ve p =
1.000). Tiim entiibasyonlar her iki gruptaki ilk girisimde
basariyla uyguland: ve herhangi bir komplikasyon kaydedilmedi.

Sonu¢: Her iki gruptaki hastalarda entiibasyon giigligi
olduguna dair bir bulguya rastlanmamistir ve mevcut
deformiteleri serebral palsili hastalarin entiibasyon basarisini
veya komplikasyon oranimi etkilememistir. Serebral palsili
hastalarda video laringoskop kullanmanin ek bir avantaji tespit
edilememistir.

Anahtar kelimeler: entiibasyon, video laringoskop, macintosh
laringoskop, serebral palsi.
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Comparing the Intubation Effectiveness of Two Different Laryngoscopes in Patients with Cerebral Palsy

INTRODUCTION

Cerebral palsy occurs in the developing brain
as the result of a nonprogressive lesion. With
age, patients with cerebral palsy may develop
long-term motor function, posture, and
movement development disorders, limiting
their activities.! This may result in increased
spasticity and rigidity in muscles and lead to
musculoskeletal abnormalities. Therefore, oral
care is more difficult in patients with cerebral
palsy and periodontal health is affected
negatively. As a result, many dental problems
are encountered. When appropriate conditions
are provided for patients with cerebral palsy,
local anesthesia can be wused for dental
treatment. Difficulty in cooperation and the
number of teeth in need of treatment often
means these patients require general
anesthesia.?

In particular the limitation of neck
movements, chest deformities, secondary joint
contractures and dislocations, all of which
result in excessive activation of the spastic
muscles, are common  musculoskeletal
anomalies.®* These features may result in
difficulties with intubation and may be
experienced during the administration of
general anesthesia in patients with cerebral
palsy.® Depending on the degree of airway
management problems there is a risk of
complications, such as airway trauma,
hypoxia-induced brain injury, myocardial
damage, and death.5’ In patients with such
expected airway  difficulties,  specific
preparatory and auxiliary equipment is
required before general anesthesia.

In recent years, several clinical and
simulated studies have investigated the
efficacy of video laryngoscopes in the

management of difficult airways.®® Many
studies have shown that video laryngoscopy
facilitates the intubation process in patients
with a difficult airway compared to
conventional laryngoscopy.'®! However, the
literature lacks studies of the use of video
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laryngoscopy in patient groups such as those
with cerebral palsy, who have a risk of a
difficult airway and may often need general
anesthesia. For this reason, this study was
planned with the assumption that video
laryngoscopy improves the success of
intubation in patients with cerebral palsy. The
aim of this study was to compare the intubation
efficacy of a traditional Macintosh laryngoscope
with that of the McGrath MAC video
laryngoscope in patients with cerebral palsy.

MATERIALS AND METHODS
Study design

This was a prospective, randomized clinical

study approved by the Ondokuz Mayis
University  Clinical Research Ethics
Committee. Forty patients (aged 4-15)

scheduled to undergo dental treatment at the
pediatric dental clinic with an ASA score of |
or Il were included in the study. Intraoral
examination and dental treatment planning
were done in patients who did not have
cooperative difficulties. The non-cooperative
patient group was examined during general
anesthesia and treated. Patients with severe
systemic disease, a history of difficult
intubation or laryngoscopy, or an allergy to the
anesthetics to be used in the procedure were
excluded from the study. All relatives of the
patients were informed about the procedure
and signed informed consent forms. All
tracheal intubations were performed by the
same anesthetist who was familiar with video
laryngoscopes and had extensive experience in
using these devices.

In the preoperative examination
demographic data, limitations in neck and jaw
movements and chest deformities were recorded.
Patients with a mouth corner-tragus line angle
with a horizontal line of < 80° were considered
as having limited neck movement. Patients with
an oral inter-incisor distance pf < 2 cm were
considered as having restricted jaw movement.
Kyphosis, scoliosis, and kyphoscoliosis were
recorded as chest deformities.'?
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An infusion of 0.9% sodium chloride was
started after the patient was placed on the
operating table and wvascular access was
established. The patients were monitored and
their mean arterial blood pressure, heart rate,
end-tidal carbon dioxide, and peripheral oxygen
saturation (SpO2) were measured. Before
induction (baseline), after induction, after
intubation, and 1, 3, and 5 min after intubation
values were recorded. The induction of
anesthesia was achieved with 1 pgkg of
fentanyl and 1-3 mg/kg of propofol
intravenously. After confirmation of face mask
ventilation, all the patients received rocuronium
(0.6 mg/kg) intravenously. Anesthesia was
maintained with 50% nitrous oxide in oxygen
and sevoflurane 2% via inhalation.

The patients were randomly assigned via
the closed envelope method to two groups,
depending on the type of intubation procedure.
Intubation was performed with the McGrath
MAC video laryngoscope in the video group
(Figure 1) and with the Macintosh
laryngoscope in the Macintosh group. In the
McGrath  MAC group, primary direct
laryngoscopy using a Macintosh laryngoscope
size 2 was performed to assess the glottic view
according to the Cormack-Lehane (C-L)
grading system.®®

Figure 1. McGrath MAC video laryngoscope

After this initial laryngoscopy, the trachea was
intubated with the McGrath MAC video
laryngoscope, and the C-L grade of the glottic
view was recorded. In the Macintosh group,
the C-L grade was also documented.
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Tracheal intubation attempts longer than
60 sec. were deemed unsuccessful.’ In both
groups, three attempts were allowed for
tracheal intubation. After three unsuccessful
attempts, the tracheal intubation was deemed
unsuccessful,®® and an alternative approach
was used by applying the difficult airway
algorithm method.'® The trial numbers were
recorded. Time from the insertion of the
laryngoscope into the mouth until the end-tidal
carbon dioxide value registered on the screen
was recorded as the intubation period in both
groups.t” The need for neck extension during
tracheal intubation was also recorded.

Blood trails in the mouth or on the lips,
used instruments, or any tooth damage were
recorded as complications.

Statistical analysis

The data were analyzed with the IBM SPSS
V21 program. The normality of the data was
evaluated with a Shapiro-Wilk test. An
independent sample t-test and a Mann—
Whitney U test were used. A chi-square test
was used for the analysis of categorical data.
The results are presented as the arithmetic
mean =+ standard deviation, and median (min-
max) form. As a power analysis based on a
previous study'® suggested, a sample size of 20
patients for each group was required to achieve
a power of 1,000. The level of statistical
significance was accepted as p < 0.05.

RESULTS

There were no significant differences between

the groups in relation to patients’
characteristics (Table 1).
Table 1. Characteristics of patients.
McGrath MAC  Macintosh p value
(n=20) (n=20)
Age (yr) 11 (4-15) 12 (4-14) 0.089
Gender (F/M) 12/8 7/13 0.205
Duration of operation (min.) 50 (30-110) 50 (30-120) 0.211
Chest deformity patients 4 1

0.342
Limited neck movement -

Limited jaw movement
Abbreviations: F; female, M; male. Data presented as medial
(minimum-maximum).

none
none

none
none -

The after induction, after intubation, and 1, 3,
and 5 min after intubation SpO2 values were



Comparing the Intubation Effectiveness of Two Different Laryngoscopes in Patients with Cerebral Palsy

significantly higher in the McGrath MAC
group (p=0.002, p=0.005, p=0.033, p=0.049,
and p=0.015, respectively). However, in both
groups the SpO2 value was in the normal
range. Other hemodynamic parameters were
not significantly different (Table 2).

Table 2. Comparison of hemodynamic changes of patients.

Baseline Post Post Al Al Al

induction layngoscopy _1.min 3.min 5.min
(mmHg)
ath MAC 84+17 T7+14 82+14 83+17 79+13 72+10
itoh 82+10 73+9 8314 76£10 719 69+8
e 0.685 0.284 0.879 0.136 0.052 0.398
2 (beat/min.)
rath MAC 98+14 95+18 99£17 94+15 93£18 90+16
atoh 89+14 97+17 103+14 100+17 95+16 93417
Je 0.056 0.465 0.408 0.253 0.756 0.499
mmHg)
irath MAC - - 398 404 393 384
intoh - - 397 405 394 374
ue - - 0.783 0.922 0.912 0.390
|
Grath MAC 99 (98-100) 100 (98-100) 100 (98-100) 99 (98-100) 100 (98-100) 99 (98-:
cintosh 100 (98-100) 99 (98-100) 99 (98-100) 99 (98-100) 99 (98-100) 99 (97-:
alue 0.211 0.002 0.005 0.033 0.049 0.015

Abbreviations: Al, after intiibation; BP, blood pressure; ET,
endtidal; SpO2, peripheral oxygen saturation. Data presented
mean + standard deviation and median (minimum-maximum).
The assessment of the glottic view according
to the C-L grade in the McGrath MAC video
group and in the Macintosh laryngoscope
group revealed no significant difference
(p=0.738). Comparison of the C-L grade of the
glottic view in the two groups also revealed no
significant difference (p=0.542). There was no
significant difference when both groups were
compared in terms of the intubation time and
the need for neck extension (p=0.779 and
p=1.000, respectively). All the intubations
were performed successfully on the first
attempt and no complications developed in
either group (Table 3).

Table 3. Intubation characteristics with the McGrath MAC or

Macintosh laryngoscope.
McGrath MAC
(n=20)

Macintosh
(n=20)
20 (15-36)

p value

Duration of intubation 20 (10-50)
Neck extension needs none
Direct C-L gradel 1(1-3) 1(1-2)
Direct C-L grade2 1(1-3) 1(1-3)
Failed intubation none none
Complication none none -

Abbreviations: Direct C-L gradel, Cormack and Lehane grade
during initial laryngoscopy with the Macintosh laryngoscope;
Direct C-L grade2, Cormack and Lehane grade during
intubation with the McGrath MAC and Macintosh laryngoscope.
Data presented as median (minimum-maximum).

DISCUSSION

0.779
1.000
0.738
0.542

Spasticity and rigidity in patients with cerebral
palsy occurs as a result of an imbalance in
excitatory and inhibitory stimuli after the loss
of all or a portion of the supraspinal inhibitory
messengers (y-Aminobutyric acid [GABA]). A
reduction in inhibitor stimuli at the nerve-

126

muscle junction leads to the development of
spasticity by increasing excitatory stimuli.®
General anesthetics result in the loss of
spasticity by increasing the inhibition of

GABA transmission.?® In addition, muscle
relaxants used during general anesthesia
contribute to muscle relaxation. However,

relaxation of the joints of patients with joint
contractures and dislocations is not possible
under general anesthesia. This lack of
relaxation cannot be detected in patients with
cerebral palsy by a clinical examination before
general anesthesia because of the extant
spasticity. Although there are several tests for
determining the degree of musculoskeletal
abnormalities and disability with cerebral
palsy, there are no methods to detect a difficult
airway prior to the administration of general
anesthesia.* Therefore, patients with cerebral
palsy are a high-risk difficult airway group.

A variety of equipment can be used in
difficult airway management. In recent years,
the efficacy of video laryngoscopes with
various features has been investigated in
different patient groups.’®® There are many
studies about its use in emergency services and
the operating room where a difficult airway is
frequently  encountered.'*??> Liu et al.
compared three different tracheal intubation
techniques, the Shikani optical stylet, the
GlideScope video laryngoscope, and a direct
laryngoscope, in patients with a difficult
airway who were scheduled to undergo thyroid
tumor surgery.** They stated that the Shikani
optical stylet and GlideScope video
laryngoscope shortened the duration of
intubation, increasing the success rate and
reducing the frequency of complications
compared to direct laryngoscopy. Another
recent study compared the efficacy of the C-
MAC video laryngoscope with that of the
Macintosh  laryngoscope in all patients
admitted to the emergency department who
received endotracheal intubation.!* The study
reported that a video laryngoscope should be
the first choice in all intubations applied in the
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emergency department. In this current study,
all the intubations were carried out
successfully in  both groups, and no
complications were recorded. Similar glottic
images and intubation durations were obtained
with the McGrath MAC video laryngoscope
and the Macintosh laryngoscope. No additional
advantages of using the video laryngoscope in
patients with cerebral palsy were recorded.

In many studies with video laryngoscopes,
difficulty in handling and directing the
intubation tube has been reported.’% In this
study, however, the video laryngoscope
provided the same speed and quality of
intubation as the Macintosh laryngoscope.
There was no trauma or bleeding due to
difficulty of use as the McGrath MAC video
laryngoscope is easy to use and provides a
cleart glottic image.? Dupanovic et al. reported
that careful preparation, styling and tube
preparation before use would not extend the
period of use.® The McGrath MAC video
laryngoscope provides a clear image of the
vocal cords and laryngeal tissue on the liquid
crystal display screen attached to the end of the
handle and does not require forced alignment
of the oral and pharyngeal axes in order to
view the glottis.?® For this reason, Yokose et
al. reported that video laryngoscopy would
reduce the frequency of hypertension.? In this
study, no significant difference was observed
between the two laryngoscopes in terms of
hemodynamics. In this study McGrath video
laryngoscope did not show any adverse effect
on MAC hemodynamics.

Although our study included patients with

cerebral palsy, in which musculoskeletal
anomalies are common, sufficient muscle
relaxation for intubation after general

anesthesia was achieved in all patients. None
of the patients had joint contractures or
dislocations that could lead to difficult
intubation. One patient in the Macintosh group
required neck extension, but this did not affect
the success or duration of the intubation. These
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results may partly be explained by the age of
our patients (average age between 11 and 12
years of age) and the rehabilitation therapy
these  patients had  undergone  for
musculoskeletal anomalies.

Our study has some limitations. All
patients with cerebral palsy, with or without
musculoskeletal deformities, were included in
this study. Patients with the same level of
disability could have been selected, as the
same clinical tests were used to determine the
degree of disability in cerebral palsy.* In
particular, patients with abnormalities that
could make it difficult to provide an airway
during general anesthesia could have been
selected.

In conclusion, no difficulties in intubation
were encountered in patients with cerebral
palsy in either group, and the existing
abnormalities of the patients did not affect the
intubation success or complication rate. No
additional advantage of using video
laryngoscopy in patients with cerebral palsy
was found.
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ABSTRACT 0z

Objectives: The aim of this study was to compare the Amag¢: Bu c¢aligmanin amaci, protetik tedavilerde

corrosion resistance of castable and fabrication magnetic
attachments systems used in prosthetic rehabilitation.

Material and Methods: For corrosion test, castable
magnetic attachments containing 39.5% platinum, 59.75%
iron and 0.75% niobyum by weight and fabricated
magnetic attachment system, Hilop, with neodymium, iron
and boron content were immersed in 1% lactic acid and
0,9% NacCl for 14 days (n:8). The released iron, platinum,
neodimyum, boron and niobyum ions in the solutions from
the samples were examined by inductively coupled plasma
mass spectroscopy (ICP-MS) methods.

Results: Iron was found the highest released element into
the both solutions for all attachment systems and causing
corrosion. In addition, castable magnetic attachment
system was found to be the most resistant to corrosion in

both environments.

Conclusion: Coating with stainless steel makes the
fabricated magnetic attachment system resistant to
corrosion, but the high platinum content made the castable

magnets more resistant to corrosion.

Key words: magnetic attachment, magnetic flux density,

attractive force, corrosion resistance, ICP-MS
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kullanilan dokiim ve fabrikasyon manyetik atagman

sistemlerinin, korozyona kars1 direnglerinin

incelenmesidir.

Gerec¢ ve Yontem: Korozyon testi i¢in, agirlikca %39,5
platin, %59,75 demir ve %0,75 niobyum igeren dokim
manyetik atagsmanlar ile neodmiyum, demir ve boron
icerige sahip fabrikasyon Hilop manyetik atasman
sistemleri, %1’ lik laktik asit ve %0,9” luk NaCl soliisyon
igerisinde 14 giin boyunca bekletilmis (n:8). Orneklerden
soliisyonlar igerisine saliman demir, platin, neodimyum,
bor ve niobyum iyonlarmm miktar1 indiktif olarak
eslesmis plazma kiitle spektroskopi (ICP-MS) yontemiyle

tayin edilmistir.

Bulgular: Her iki manyetik atasman sisteminde de en
fazla soliisyon igerisine salinan ve korozyona neden olan
element demir olarak tespit edilmistir. Ayrica her iki
ortamda da dokiim manyetik atagsman sistemi korozyona

kars1 en direngli sistem olarak tespit edilmistir.

Sonug: Paslanmaz ¢elik ile kaplama fabrikasyon manyetik
atagsman sistemlerini korozyona karsi korusada dokim
miknatislarin  icerigindeki yiiksek orandaki platin

malzemeyi korozyona kars1 daha direngli hale getirmistir.

Anahtar Kkelimeler: manyetik atagman, manyetik alan,

¢ekim kuvveti, korozyon direnci, ICP-MS
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2 Protetik Dis Tedavisi AD, Dis Hekimligi Fakiiltesi, Trakya Universitesi, Edirne



Coskun M.E. ve ark.

GIRiS

Samaryum-kobalt ~ sonrasmmda  da  demir-
neodmiyum-boron miknatislarinin gelistirilmesi ile
birlikte kiiclilen miknatis boyutlar ve artan ¢cekim
kuvvetleri sayesinde manyetik atagsmanlarm
protetik restorasyonlardaki kullamminda artis
goriilmektedir.»?> Manyetik atagman sistemleri
overdenture protezler®, ¢ene yiiz protezleri4, ve
implant iizeri hareketli protezlerin® retansiyonunun
saglamasinda kullanilmaktadir. Manyetik atasman
sistemleri, protez igerisine yerlestirilen ‘hard
manyetik mayeryal’ ile agiz igerisinde bulunan dise
‘soft manyetik

veya implanta yerlestirilen

materyal’ ¢iftinden olusur.

Son donemde kullanilan fabrikasyon
manyetik atagsman sistemleri samaryum-kobalt
(Sm-Co) ve en yaygin olan1 neodmiyum-demir-
boron (Nd-Fe-B) olarak 6n plana ¢ikmaktadir.
Her iki materyal de oldukga sert olduklar1 i¢in
kirillgan bir yapiya sahiptir ve tiikiirik gibi
klorid
kalirlar.®

iceren ortamda korozyona maruz

Kullanilan fabrikasyon manyetik
atasman sistemlerinde protez igerisinde yer alan
miknatis1 korozyona karsi koruma amaciyla
farkli materyallerle kaplamak gerekirken kok
icerisine yerlestirilen keper ise soft manyetik
Ozellik gosteren paslanmaz gelikten
edilmektedir.”

imal

Manyetik atagsmanlarin, bazi ¢aligmalarda
neme karst direncinin tam olmadigi
engelleyemedigi tespit edilen
proplast® veya parilen® kullanilarak kaplanmasi
tercih edilirken kimi calismalarda ise paslanmaz
titanyum® ile kaplama yoluna

Gelisen birlikte

korozyonun oniine gecmek adina miknatislarin

ve
korozyonu

celik ve
gidilmistir. teknolojiyle
kaplanmasinda kullanilan paslanmaz gelik veya
lazer kaynak
Bu  sayede
kaplamanin en zayif bolgesi olan birlesim

titanyumun kaplanmasinda

kullanilmaya  baglamustir.
yerinin korozyona karst direncinin artirilmasi
amaglanmustir. Akin ve arkadagslarmin®® yaptigi
caligmada her ne kadar lazer kaynak korozyon
icin giivenilir bir yontem olarak belirtilse de

sonuglar acisindan degerlendirildiginde
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korozyon olusumunu tam olarak

engelleyemedigi belirtilmigtir.

Son donemde ise istenilen sekilde ve
boyutta dokiim yontemiyle tiretilebilen hem soft
hem hard manyetik 6zellik gosterebilen demir-
platin (Fe-Pt) alasimlar dis hekimliginde
kullanima sunulmustur.!! Iceriginde bulunan
yiiksek orandaki Pt sayesinde bu alagimlarin
agiz icinde korozyona karst miikemmel bir
direng gostermesi beklenmektedir.

Bu ¢aligmanin amaci, Fe-Pt ile paslanmaz
celikle kaplanmis fabrikasyon (Nd-Fe-B)
manyetik atagman sistemlerinin farkli pH
degerlerine sahip ortamlarda korozyona karsi
gosterdikleri direnci tespit etmektir. Ayrica
yapilan bu calismada ‘ddkiilebilir manyetik
atasman sisteminin korozyona olan direncinin
fabrikasyon manyetik atagsman sistemine oranla
daha azdir’ hipotezi test edilmistir.

GEREC VE YONTEM

Korozyon testleri igin dokiilebilir Fe-Pt igerikli
miknatis numuneler hazirlanirken, fabrikasyon
manyetik atagman sistemi olarak neodmiyum-
demir-boron igerikli Hilop 5513 (Hitachi
Metals, Japonya) sistemi tercih edilmistir.

Dokiim Miknatislarin hazirlanmasit

Dokiim miknatislarin {iretiminde argon gazli bir
ortama sahip, tamamiyla 6zel olarak tiretilmis iKi
grafit elektrot arasinda yiiksek akim uygulanarak
aciga cikan 1siyla metallerin ergitmesinde
kullanilan ark ergitme sistemi kullanildi. Sert
manyetik miknatis elde etmek igin %99.9 yiiksek
saflikta Fe ve Pt, %99.85 oraninda bir safliga
sahip Niobyum (Nb) agirlikca yiizde olarak
Tablo 1’de belirtilen oranlarda kullanildi. Ark
ergitme sistemi vasitasiyla hazirlanan numuneler
silika tiiplerinin igerisine yerlestirilip sonrasinda
uygulanacak yiiksek dereceli 1sisal islemlerde
ortamda  bulunan  oksijenle
reaksiyona girmemesi i¢in argon gazi ile ii¢ kez
gaz yapilip sonrasinda
vakumlanarak agizlari kapatildi. Homojen
yapinin elde edilebilmesi i¢in numuneler 1325
°C’de 45 dk olacak sekilde programlanan firinda

miknatislarin

sirkiilasyonu
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(Protherm Kamara Firini, Alserteknik, Ankara,
Tiirkiye) yiiksek 1s1l igleme tabii tutuldu.

Tablo 1. Dékiim miknatislarda kullanilan elementler ve kiitlece
yiizdesi

Element Kiitlece Yiizdesi
Demir (Fe) 59.75
Platin (Pt) 395

Niobyum (Nb) 0.75

Uygulanan yiiksek 1sil islem sonrasinda
homojenizasyonu silika
igerisindeki numuneler firindan cikarilip elde
edilen homojen yapinin sabitlenmesi amaciyla
buzlu su igerisine (s1vi muamelesi) daldirilarak
hizli sogumalan saglandi. Bu asamada kirilan
tiipler
gergeklestigi icin test disina ¢ikarildi. Yiiksek

saglanan tiipler

silika numunelerin  suyla temasi

1s1l islem sonrasinda numunelerin
koersivitelerini artirmak amaciyla 625°C’lik
diisiik 1sida 43 saatlik bir tavlama islemi
gerceklestirildi. Tavlama iglemi sonrasinda
silika tiiplerden ¢ikarilan numunelerin polisaj
islemleri gerceklestirildi. Numuneler ilk olarak
50 um’luk aliiminyum oksit (Al.Os) (Metoxide,
Germany) kullanilarak kumlandi Sonrasinda
yiizeyleri lastik frez (Special Red Rubber
Wheels, Dentorium, USA) yardimiyla piiriizsiiz
hale getirildi ve ardindan aseton igerisinde

ultrasonik olarak temizlendi.
Korozyon testleri

Korozyon testleri i¢in iki farkli, asidik ve bazik,
soliisyon hazirlandi. Ilk soliisyon 2.3 pH
degerine sahip 10 ml hacminde %1°lik laktik
asit iken ikinci soliisyon ise 7.3 pH degerine
sahip 10 ml hacminde %0,9’luk NaCl’diir. 16
adet kapakli plastik kap (Firatmed, Istanbul,
Tiirkiye) igerisine esit sayida olacak sekilde iKi
farklt soliisyon konuldu ve fabrikasyon ve
dokiim manyetik atagsman sistemlerinden
rastgele secilen 8’er adet numune bu kutular
icerisine konuldu (n:8). Numuneler 14 giin
siiresince 37 °C de sirkiilasyonlu su banyosu
cihazinda (BM 302, Niive, Ankara, Tiirkiye) bu
icerisinde  bekletildi.

manyetik  atasmanlar
icerisinden cikartildi ve plastik kap icerisindeki

soliisyon 14. giiniin

sonunda soliisyon
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soliisyonlar indiiktif olarak eslesmis plazma
kiitle spektrometre (ICP-MS) cihaz1 (Agilent
7500A, Agilent Technologies Inc, California,
Amerika)  kullanilarak  platin,  demir,
neodmiyum, bor ve niyobyum tayinine tabii
tutuldu. Ayni1 zamanda igerisine numune
konulmamig 10 ml’lik laktik asit ve NaCl
soliisyonlar1 da kontrol amaciyla incelendi.
Elde edilen sonuglarin
hesaplanarak istatistiksel —degerlendirmeler
gerceklestirildi. Elde edilen verilerin analizinde
Kruskal-Wallis ve posthoc Tukey—Kramer
¢oklu karsilagtirma testleri uygulandi (p<0.05).

BULGULAR

ortalamalar1

ICP-MS sonuglar1 Tablo 2°de gosterilmistir. Fe,
analiz edilen maddeler igerisinde her iKi
soliisyon igerisine en fazla ¢6ziiniim gosteren ve
korozyonun olugmasini saglayan ana madde
olarak tespit edilmis, biitiin gruplar arasinda
Fe miktarlari arasindaki fark
istatistiksel olarak anlamli tespit edilmistir
(p<0.05).

Tablo 2. ICP-MS element analiz verileri (mg/kg)

¢oziinen

Numune Pt Fe Nb B Nd
NaCl Dékiim 0.008 | 0.0375 | <LOD"
NaCl Hilop 10.97 1.409 0.2456

Laktik Asit Dokiim | 0.001 1.420 <LOD"

Laktik Asit Hilop 7.919 0.2718

" <LOD, tespit edilebilme seviyesinin altinda anlamt
tasimaktadur.

0.3101

Soliisyon igerisine en az salinan maddenin ise
Nb oldugu ve cihazin tespit etme sinirlarinin
altinda oldugu belirtilmistir. En fazla korozyona
maruz kalan sistem Hilop manyetik atagman
sistemi olarak bulunmustur. Hilop manyetik
atasman sistemi, en fazla korozyona NaCl
soliisyonun da ugrarken, dokiim manyetik
atasman sistemi ise laktik asit soliisyonunda
daha fazla korozyona ugramistir.

TARTISMA

Bu c¢alismada elde edilen sonuglara gore
fabrikasyon muknatislarin  korozyona karsi
direnglerinin dokiim miknatislardan daha az
Bu  yiizden
reddedilmistir.

tespit  edilmistir.

hipotezimiz

oldugu
baslangictaki
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Calismamizda agzin farkli bolgelerinde farkli
sekillerde planlanmasi ve iiretimi miimkiin olan
dokiim manyetik atagsman sistemiyle giiniimiiz
marketlerinde bulunan ve ireticiler tarafindan
en yliksek ¢ekim giiciine sahip oldugu belirtilen
Hilop manyetik atagsman  sistemlerinin
korozyona kars1t direncleri karsilastirilmigtir.
Hilop manyetik atagsman sistemi neodmiyum-
demir-bor’ dan olugmakta iken dokiim
manyetik atagman sistemi ise demir-platin-
niobyum’dan olusmaktadir. Hazir manyetik
atagman sistemleri paslanmaz gelik ile kaplanip
lazer kaynak uygulamasiyla kapamasi yapilarak
direngli hale getirilmesi
amaclanirken dokiim manyetik atagsmanlar
kitlesel olarak icerdikleri platin sayesinde
korozyona karsi direngli hale gelmektedir.

korozyona karsi

Korozyon miktart tayininde, miknatislarin

¢ekim giiclerindeki degisimde
kullanilabilmektedir. Bu konuda literatiirde sinirl
sayida  calismaya  rastlanmaktadir.  Yiu'?

korozyona maruz kalan miknatislarin ¢ekim
gliclerindeki azalma miktarina gore korozyon
tespitini yapmustir. Bu ¢alismada ise uygulama
kolayligi, daha diisiik gdzlenebilme simirma sahip
olmasi ve kuskusuz daha hizli ve kesin bir sonug
vermesinden o6tiirii korozyon testi igin ICP-MS
yontemiyle koroziv ortam analizi edilmistir.

Fe-Pt miknatisa ilave edilen Nb sertlik ve
koersiviteyi
amactyla kullanilmaktadir. Watanabe®® yaptigi
calismada hazirlanan Fe-Pt alasima 9%0.75
oraninda Nb ilave ederek koersiviteyi ve sertligi

(artik miknatislanim) artirmak

artirma yoluna gitmis, Tanaka’da* bu bulgulari
Briick™® ise  zirkonyum,
aliiminyum, titanyum, krom, kobalt gibi bir¢ok
element ilave etmis ve Fe-Pt i¢erikli miknatislar
icin en iyi koersivite ve sertligin alliminyum ile
saglandigini, ayrica kullanilan miktarinin
%0.25 gibi ¢ok diisiik oranda oldugunu
belirmistir. Yaptigimiz bu ¢alisma korozyona

desteklemistir.

kars1 direnci degerlendirmeyi amagladigi icin
miknatis iiretiminde Watanabe referans alindi.

Uygulanan ilk 1s1l islem (1345 °C’de 45
dk) elde edilen numunelerin homojen bir yapiya
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ulagmas1 amaciyla yapilirken literatiirde!31%17

bu fikir  birligi
Sonrasinda uygulanan tavlama siirecinde ise
fikir  birligi Watanabe®®
yaptigi tavlama
uygulamamigtir fakat daha kapsamli bir sekilde
bir aragtirma ortaya koyan Briick!’ {iretimin son
asamasinda aldigt  XRD
sonuglarina faz  gecisinin
tamamlana bilmesi i¢in tavlamanin gerekliligini
ortaya koymustur. Ayrica en ideal 1s1 ve siireyi
625 %C’de 43 saat olarak belirtmistir, aksi
durumda ise elde edilecek malzemenin soft
manyetik 6zellik gosterecegini belirtmistir. Bu
calismada ise kanita dayali verilerin daha net
olarak ortaya konulmasi nedeniyle Briick ve
arkadaglarinin  yaptigi gibi tavlama islemi

konuda bulunmaktadir.
bulunmamaktadir.

calismada 1s1s1n1

numunelerden
dayandirarak

uygulanmstir.

Normal kosullar altinda insan tiikriik pH’s1
6.2 ile 7.6 arasinda degisim gosterdigi
belirtilmektedir.'8
soliisyonlar farkli pH degerlerinde hazirlanarak
dogal sartlarin taklit edilmesi amaglanmustir.
Literatiirde farkli pH degerleri kullanilarak
protetik

Bu c¢alismada kullanilan

tedavilerde kullanilan metallerin

korozyona kars1 direnglerinin arastirildigi

calismalarda metal iyonlarmin saliniminin
genel olarak asidik ortamda arttigi yoniinde
bilgiler sunulmasina karsin®®, yaptigimiz
calismada ise bu durum farkli olarak bazik
ortamin daha koroziv etki olusturdugunu ortaya
koymustur. Bu farkliligin diger calismalarda
kullanilan metaller ile miknatislarin sahip
oldugu farkli igerikten dolay1 kaynaklandigi

diistiniilmektedir.

Elde edilen sonuglar gostermistir ki dokiim
yoluyla elde edilen miknatislarin korozyona
kars1 gosterdikleri diren¢ hazir atagman
sistemlerine gore daha fazladir. Hazir atasman
sistemleri paslanmaz celikle kaplanmakta ve
son olarak lazer ergitme metoduyla paslanmaz
celik kenarlar1 kapatilmaktadir. Bu sayede hazir
miknatislarin =~ tamamen  ortamla  temasi
kesilmekte ve korozyona direngli hale

getirilmektedir. Fakat elde edilen test sonuglari
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gostermistir ki lazer kaynak yontemiyle
korozyona karst %100’lik bir direngten soz
etmek miimkiin degildir. Soliisyonda bekletilen
sonunda,
baglantisini gegip igerisinde bulunan miknatisa
ulasmaktadir. Bu sonuclar daha 6ncesinde Akin
ve
calisgmada vurgulanmis olup yaptigimiz bu

calismayla da ortiismektedir.

stire¢ koroziv ~ soliisyon lazer

arkadaslari®® tarafindan da yaptiklar

Agiz igerisinde kullanilan atasman
sistemleri zamanla kullanima bagli olarak
asinmaktadir bu durum paslanmaz celik ile
kapsiilize edilmis olan fabrikasyon manyetik
atagsman sistemlerinin zamanla ortamla temas
etmesine ve ilerleyen siiregte korozyonun
miknatisa ulasmasma ve ¢ekim kuvvetinin
azalmasina olabilmektedir.  Fe-Pt
miknatislar i¢eriginde bulunan yiiksek orandaki
platin nedeniyle korozyona yapisal olarak
diren¢ gostermektedir ayrica yapisal olarak tek
bir formda olduklar1 i¢in zaman igerisinde
olugacak asmmanin  korozyon
herhangi  bir etki
disiiniilmektedir. Bu durum dokiim yoluyla

neden

iizerinde
artici olusturmayacagi
elde edilen manyetik atagman sistemini daha
avantajli bir hale getirmektedir.

SONUC

Bu calismadan  elde
dogrultusunda, tiretimi her ne kadar daha
komplike olsa da Fe-Pt miknatislarin agiz
igerisinde gostermis  oldugu
direngten 6tiirii uzun vadede sahip oldugu klinik
performansini agiz i¢i ortamda daha uzun siire

edilen veriler

korozyona

koruyabilecegi diisiiniilmektedir.
KAYNAKLAR

1. Heckmann SM, Winter W, Meyer M, Weber
HP, Wichmann MG. Overdenture attachment
selection and the loading of implant and
denture-bearing area. Part 2: A methodical
study using five types of attachment. Clin Oral
Implants Res. 2001;12(6):640—-647.

2. Assad AS, Abd El-Dayem MA, Badawy
MM. Comparison between mainly mucosa-
supported and combined mucosa-implant-

134

supported mandibular overdentures. Implant
Dent. 2004;13(4):386-394.

3. Ahmad KA, Drummond JL, Graber T,
BeGole E. Magnetic strength and corrosion of
rare earth magnets. Am J Orthod Dentofac
Orthop. 2006;130(3):11-15.

4. Gillings BRD. Magnetic retention for
complete and partial overdentures. Part 1. J
Prosthet Dent. 1981,45(5):484-491.

5. Sato D, Kanazawa M, Kim Y kyoung, u. a.
Immediate loading of two freestanding implants
placed by computer-guided flapless surgery
supporting a mandibular overdenture with
magnetic attachments. J Prosthodont Res.
2016;60(1):54-62.

6. Riley MA, Walmsley AD, Harris IR.
Magnets in prosthetic dentistry. J Prosthet Dent.
2001;86(2):137-142.

7. Okuno O, Ishikawa S, Imuro FT, et al.
Development of sealed cup yoke type dental
magnetic  attachment. Dent Mater J.
1991;10(2):172-174.

8. Jiles D. Introduction to magnetism and
magnetic materials.: Chapman and Hall:2nd ed.
London; 1991. 363-93

9. Wilson M, Patel H, Kpendema H, Noar JH,
Hunt NP, Mordan NJ. Corrosion of intra-oral
magnets by multi-species biofilms in the
presence and absence of sucrose. Biomaterials.
1997;18(1):53-57.

10.Akin H, Emre Coskun M, Topcuoglu T,
Kemal Ozdemir A. Can laser welding stop
corrosion of new generation magnetic
attachment systems? Mater Res Innov.
2011;15(1):66.

11.Kawamoto SI, Hamamura S, Kawahara H,
et al. Tensile properties and hardness of cast Fe-
Pt magnetic alloys. J Prosthet Dent.
2011;105(3):54-62.

12.Yiu EYL, Fang DTS, Chu FCS, Chow TW.
Corrosion resistance of iron-platinum magnets.
J Dent. 2004;32(6):423-429.

13.Watanabe |, Tanaka Y, Watanabe E,
Hisatsune K. Tensile properties and hardness of
cast Fe-Pt magnetic alloys. J Prosthet Dent.
2004;92(3):278-282.



Coskun M.E. ve ark.

14.Tanaka Y, Udoh K, Hisatsune K, Sakurai T.
Distribution of niobium in an Fe-Pt-Nb magnet.
Mater Sci Eng A. 1998;250(1):164-168.
15.Briick E, Xiao QF, Thang PD, Toonen MJ,
De Boer FR, Buschow KHJ. Influence of phase
transformation on the permanent-magnetic
properties of Fe-Pt based alloys. Phys B
Condens Matter. 2001;300(1-4):215-229.
16.Tanaka Y, Kimura N, Hono K, Yasuda K,
Sakurai T. Microstructures and magnetic
properties of Fe-Pt permanent magnets. J Magn
Magn Mater. 1997;170(3):289-297.

17.Xiao QF, Briick E, Zhang ZD, De Boer FR,
Buschow KHJ. Effect of ordering
transformation rate on the magnetic properties
of Fe-Pt-based bulk alloys. J Magn Magn
Mater. 2004;280(2—3):381-390.

18.Akin H, Ozdemir AK. Effect of corrosive
environments and thermocycling on the
attractive force of four types of dental magnetic

135

attachments. J Dent Sci. 2013;8(2):184-188.
19.Jayaprakash K, Harish Kumar Shetty K,
Nityananda Shetty A, Nandish BT. Effect of
recasting on element release from base metal
dental casting alloys in artificial saliva and
saline  solution. J Conserv Dent.
2017;20(3):199-203.

Yazisma Adresi

Mehmet Emre Coskun

Cumhuriyet Universitesi,

Dis Hekimligi Fakiiltesi,

Protetik Dis Tedavisi AD,

Sivas, Tiirkiye

Telefon: +903462191010 Dahili: 2758
Faks numarasi: +903462191237

E-posta: dtcoskun@hotmail.com



Cumhuriyet Dental Journal: 2018; 21(2)
Doi: 10.7126/cumudj.356554

RESEARCH ARTICLES

EFFECTS OF PROPOLIS ON OXIDATIVE STRESS IN RABBITS
UNDERGOING IMPLANT SURGERY

Implant Cerrahisi Uygulanan Tavsanlarda Propolisin Oksidatif Stres Uzerine

Etkisi

Ezgi AYDIN?, Ceylan HEPOKUR?, Sema MISIR?, Hasan YELER!

Makale Kodu/Article Code : 356554
Makale Gonderilme Tarihi :20.11.2017
Kabul Tarihi :16.03.2018

ABSTRACT

Objectives: Dental implant is the reconstructive material that supports
prosthetic restoration when one or more teeth is missing. Bone healing
around the implant and factors that affect the bone healing affects
osseointegration. Recent studies show that, free radicals are among the
factors that affect the bone healing. Propolis has an antioxidant nature
and effects on accelerating the bone formation, wound healing and
increasing the bone density. This study is planned presuming propolis
could have a positive effect on healing by reducing the free radical
levels through antioxidant activity after implantation..

Materials and Methods: 24 New Zealand white rabbits were used in
the study. Animals were divided into 3 groups, each consisting of 8
rabbits. In all groups, implants were placed into the proximal region
of tibia unilaterally. In the control group, only the dental implant was
placed in the prepared slot. Propolis solution [dissolved in dimethyl
sulfoxide (DMSO) and diluted with saline] was applied to slots before
placing the implants on local group. In the systemic group, propolis
solution was given to rabbits every day after implantation by oral
gavage. Before sacrificing the rabbits on 28" day, 5 cc of blood was
taken from each rabbit to investigate Vitamin D, calcium, phosphor
and antioxidant enzyme values.

Results: SOD (superoxide dismutase) activity was increased in both
propolis groups compared to control group, but it was not statistically
significant. Catalase level of the systemic group was found to be
significantly higher. MDA (malondialdehyde)

level in serum, which indicates lipid peroxidation, was significantly
lower in both propolis groups compared to control group. Reduced
GSH (glutathione) concentration in granulation tissue was increased
in rabbit groups treated with propolis compared to control group.
There were no significant differences in calcium and phosphorus
values, however it can be said that there is a significant increase in
vitamin D amount of local and systemic groups.

Conclusion: Changes in CAT, GPx and MDA levels in propolis
treated groups indicate that propolis reduces oxidative stress.
Observation of an increase in the level of vitamin D shows better
healing of the implanted bones (especially with systemic
administration) when propolis was administered.

Key Words: implant, antioxidant activity, propolis
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0z
Girig: Dental implant eksik bir
rekonstriiksiyonunda protetik restorasyona destek olan yapr igin

veya birden fazla disin

kullanilan ifadedir. implant gevresinde gerceklesen kemik iyilesmesi
ve kemik iyilesmesine etki eden faktdrler osseointegrasyonu etkiler.
Son yillarda yapilan ¢aligmalar, kemik iyilesmesi iizerine etkili olan
faktorler arasinda serbest radikallerin de bulundugunu géstermektedir.
Propolisin antioksidan, kemik formasyonunu ve yara iyilesmesini
hizlandirici, ayrica kemik densitesini arttiric etkisi bulunmaktadir. Bu
¢aligma propolisin, implant uygulamasi sonrasi antioksidan aktivitesi
sayesinde serbest radikal oramimi azaltarak, iyilesmeye olumlu etki
edebilecegi diisiiniilerek planlanmistir.

Materyal ve Metot: Calismada toplam 24 adet Yeni Zelanda tavsani
kullanilmigtir. Caligma 8’er tavsan igeren 3 gruptan olugmustur. Tiim
gruplarda implantlar tibia proksimal metafiz bolgesine unilateral
olarak yerlestirilmistir. Kontrol grubunda hazirlanan yuvaya sadece
dental implant yerlestirilmistir. Lokal grupta hazirlanan yuvaya
soliisyon halindeki propolis [dimetilsiilfoksitte ¢oziilmiis (DMSO) ve
implant
yerlestirilmistir. Sistemik grupta ise implantasyon sonrasi her giin
tavsanlara propolis soliisyonu oral gavaj ile verilmistir. Deneyin 28.

serum fizyolojik ile seyreltilmis] uygulanarak dental

gliniinde, sakrifikasyondan 6nce tavsanlardan 5’er cc kan almarak
vitamin D, kalsiyum, fosfor ve antioksidan enzim seviyeleri
Olglilmiigtiir.
Bulgular: Her iki propolis grubunda da kontrol grubuna gore SOD
(stiperoksit dismutaz) aktivitesinde artig goriilmiistiir, ancak bu artis
istatistiksel olarak anlamli degildir. Sistemik grubun CAT (katalaz)
bulunmustur.  Lipid
MDA (malondialdehit)
seviyesi, her iki propolis grubunda kontrol grubuna gore anlaml
derecede diisiik izlenmistir. Graniilasyon dokusundaki azalmis GSH
(glutatyon) konsantrasyonu propolis uygulanan gruplarda Kkontrol
grubuna kiyasla artmig bulunmustur. Kalsiyum ve fosfor degerlerinde

seviyesi  onemli  derecede  yiiksek

peroksidasyonunu  gosteren serumdaki

onemli bir farklilik bulunmamakla birlikte, lokal ve sistemik grupta D
vitamininde belirgin bir artis oldugu goriilmiistiir.

Sonug: Propolis uygulanan gruplardaki CAT, GSH ve MDA
diizeylerindeki degisiklikler propolisin oksidatif stresi azalttigini
gosterir. D vitamini seviyesinde artis izlenmesiyle de implante edilen
kemikler arasinda propolis uygulananlarda (6zellikle —sistemik
uygulama ile) iyilesmenin daha iyi oldugu sonucuna varilmistir.
Anahtar Kelimeler: implant, antioksidant aktivite, propolis

L Cumhuriyet University, Faculty of Dentistry, Department of Oral and Maxillofacial Surgery, Sivas, Turkey
2 Cumhuriyet University, Faculty of Pharmacy, Department of Basic Pharmaceutical Sciences, Division of Biochemistry, Sivas, Turkey
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INTRODUCTION

In modern dentistry, dental implant is
considered as oe of the most popular and
common treatment options for edentulous
patients. Implant insertion requires bone
preparation, and occasional flap and bone graft
application.! These may cause ischemia in
tissues? and acute inflammation®“ that may lead
to an increase in oxidative stress levels. When
implant or prosthetic restoration causes
problems and interrupts the patient's prognosis
or normal use, implant related complications
arise.> Recently, researchers started to show
interest to the idea that complications of
implants may be a result of the free-radical
induced tissue damage.*

In oxidative processes, reactive oxygen
species (ROS) are formed in all cells and tissues
within normal cell cycle but occuring at
relatively low levels.5” The production of ROS
like superoxide, hydrogen peroxide and
hydroxyl radical etc., which are primarily
formed by mitochondria within normal cellular
metabolism, increases with inflammation.? In
the early phases of regenerative processes,
inflammation is necessary to initiate the repair
cascade. However, inflammatory response
should end for starting tissue regeneration, so
that healing may take place naturally. If
inflammatory response does not cease, and it
turns to be a chronic inflammation due to
infection, then bone formation is likely to be
affected from it. The risk of chronic infection
may be higher if there is a material or device
implanted into the surgical site due to a
potential microbial colonization.® Chronic
inflammation exerts its cellular side effects
mainly through excessive production of free
radicals and depletion of antioxidants.

Recent culture studies showed that some
currently  available  biomaterials, cause
biologically adverse effects on several cell
types. For example, titanium alloy damages
osteoblasts by activating macrophages and the
monocytes!?, hydroxylapatite particles increase
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the inflammatory cytokine production in
osteoblasts after contact’? and so on. The
occurrence of these adverse cellular reactions
due to biomaterials is suggested to be associated
with excessive production of intracellular ROS,
resulting in higher oxidative stress levels,
although this remains to be confirmed.**'* To
neutralize the negative effects of free radicals
on tissues and cells, a wide variety of
antioxidant and repair mechanisms has been
evolved.’® Cells contain enzymes, such as
superoxide dismutase (SOD), glutathione
peroxidase (GPx) and catalase (CAT), to
overcome potential tissue damaging effects of
ROS. These enzymes are important antioxidant
components of several naturally-occurring
defense mechanisms that prevent oxidative
deformation.’

Propolis is a resinous material which
honeybees gather from the bark and buds of
certain types of plants and trees. Propolis is a
highly complex mixture of natural components. It
contains amino acids, phenolic acids, phenolic
acid esters, cinnamic acid, terpenes, flavonoids,
caffeic acid etc.'® Propolis has been found to have
anti-inflammatory, anti-oxidant, anti-bacterial,
anti-tumor and also anesthetic and analgesic
activities.}"® Biological effects of propolis, which
is rich in flavonoids, aroused the need of
conducting studies about propolis, in many fields.
There are many studies about the use of propolis
in oral health.*® Propolis affects different
pathogenic microorganisms in the mouth, such as,
bacteria, fungi and viruses, moreover it can be
successfully applied in different dental diseases,
such as mouth sores and ulcers, and gingivitis.™®
However, at the end of our literature review, we
did not encounter any scientific studies
investigating the effects of propolis on oxidative
stress after implantation process.

The aim of this study is to evaluate the
effects of propolis on oxidative stress and bone
healing considering it has antioxidant effects
and it enhances wound healing, bone formation,
as well as bone density.?°



Effects of Propolis on Oxidative Stress in Rabbits Undergoing Implant Surgery

MATERIALS AND METHODS

This study was approved by the Cumhuriyet
University Ethics Committee for the animal
care and use, with the number 65202830-
050.04.04.

Preparation of the Propolis

1g of propolis (Egri¢ayir Organic Bee Products
/ Mersin) was added to 1 ml dimethyl sulfoxide
(DMSO) and vortexed for 1 minute (Jeio Tech,
Vortex Mixer VM-96T). The prepared mixture
was put in an ultrasonic bath (Kudos HP
Heating Series ultrasonic cleaner) and stirred at
25 °C and 53 kHz, for 15 minutes. After
filtering via sterile filters with 0.22 um pore
size, prepared solution was diluted with saline
(1: 4; DMSO: saline) and get ready to use.

Experimental Diet and Design of Animals

Experiments were performed at Cumhuriyet
University, Faculty of Medicine and animal
research laboratory. Our study was conducted
with 24 male, white, New Zealand rabbits,
approximately 5 months-old and weighed
around 2.7 to 3.0 kg. Rabbits were kept in
standard cages at 22-24°C, 55-70 % humidity, 1
atm pressure and under 12 h of artificial
lighting. For the adaptation of the rabbits to
laboratory environment, they were placed in the
cages 2 weeks prior to experiment and their
health were monitored continuously. Animals
were divided into 3 groups, each consisting of 8
rabbits.

Implantation of the biomaterials

Implants were placed into the proximal region
of tibia unilaterally. The selected dental implant
had external hexagonal platform; it was 3.5 mm
in diameter and 10 mm in length [ADIN Dental
Implant Systems (SLA Surface, Toureg-NP,
Afula, Israel)]. For the insertion of the implants,
all animals went under anesthesia via 10-20
mg/kg Xylazine (Rompin 2%, Bayer, Istanbul,
Turkey) and 90 mg/kg of ketamine HCI (Ketan's
Eczacibagi-Warner Lambert, Istanbul, Turkey).
General anesthesia was performed by
intramuscular injection to animals that starved
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preoperatively. Unilateral tibia proximal region
was shaved and following the intramuscular
injections of prophylactic antibiotics (50 mg/ kg
ceftriaxone) and analgesics (4 mg/kg
Carprofen) antiseptic solution was applied.
Surgical area was prepared by coating with
sterile surgical drapes and sterile film. Followed
by blunt dissection and elevating subcutaneous
and muscle layers, the skin was incised for 2
cm, extending distally from the proximal tibia
metaphysis. After periosteal incision with a
scalpel, tibia surface was reached. Paying
attention to have at least 6 mm thickness on the
exposed bone at the proximal metaphyseal bone
platform, implant socket was prepared being
perpendicular to the surface. Implant slot was
prepared as suggested by the manufacturer,
under adequate saline irrigation and using the
burs at 600-1000 rpm until the sufficient width
and length was obtained. Then dental implants
were placed into the slots.

Control Group: The slots were prepared as
described above, dental implants were placed in
the slots without any further treatment.

Local Group: The slots were prepared as
described above, propolis solution [dissolved in
dimethyl sulfoxide (DMSO) and diluted with
saline] was applied to the slots and then dental
implants were placed.

Systemic Group: The slots were prepared as
described above, dental implants were placed,
and propolis was applied to rabbits systemically
by oral gavage.

Implantation process of all groups was
completed by placing the implants into the slots
using a ratchet. After the operation, elevated
epidermal flap was sutured to its original
position, starting with the muscles, and
continuing with the subcutaneous fascia and
skin using the suture 5-0 polyglactin 910
(Vicryl Jonson & Johnson/Ethicon). 50 mg/kg
ceftriaxone (Cephaxon-Toprak) IM and 4
mag/kg Carprofen (Rimadyl- Pfizer)
subcutaneously from 20 cc vial was given to
animals for 3 days after the operation. 200 mg/
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kg/day of the propolis was given to the rabbits
of Systemic Group by oral gavage for 28 days.
All animals were sacrificed using 200 mg/kg
sodium pentobarbital intraperitoneally on 28"
day.

Biochemical Tests

Before sacrificing the animals, 5 cc of blood
was taken from the heart of each rabbit into
biochemical tubes. Serum was obtained by
centrifuging them for 10 min at 4000 rpm.
Vitamin D, calcium, and phosphor values of the
serum samples were analyzed at biochemistry
laboratory of Faculty of Medicine with an auto
analyzer. Then the results were interpreted in
terms of the effect of propolis on antioxidant
system and bone healing process after
implantation.

Determination of MDA Procedure defined by
Yagi K.# was used for the MDA measurement.
Evaluation of the absorbance of the color that
MDA forms with thiobarbituric acid (TBA) in
acidic media at 532 nm, provides the essence of
this procedure. 300 uL of 10% phosphotungstic
acid and 2.4 mL of 0,084 M sulfuric acid
solutions were measured and adjoined with 300
puL of serum sample before incubating for 45
minutes at 95°C. Samples were cooled for the
evaluation of the absorbance at 532 nm. These
results formed the basis for the graph of the
standard. MDA findings were analyzed
according to this graph.

Determination of SOD activity: Procedure
defined by Sun et al.??2 was used for the
measurement of superoxide dismutase (SOD)
activity in the serum taken from the rabbits.
Forming the formazan by reducing colorants,
which are formed during the oxidation of
xanthine oxidase (XO) with xanthine, like nitro
blue tetrazolium (NBT), is the basis of this
procedure. Composed NBT is based on the

spectrophotometric  evaluation  of  the
absorbance of the color at 560 nm.
Determination of Catalase  activity:

Procedure defined by Aebi’s*® was used to
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measure catalase activity. 50 mM phosphate
buffer with pH 7.0 and 30 mM hydrogen
peroxide (H20,) solution was prepared. 1 mL of
H20- solution, 2 mL of sample and 1 mL of
phosphate buffer was mixed and measurements
were made at 230 nm.

Determination of GSH-Px activity: Procedure
defined by Paglie and Valantine?* was used to
measure catalytic activity. The reduction of
NADPH’s absorbance was observed at 340 nm
and regulated kinetically.

The results were analyzed using one-way
variance analysis (ANOVA) with post hoc
Scheffe’s test. P-values <0.05 were taken for
statistical significance.

RESULTS

In our study, oxidative stress parameters GPX,
Cat, SOD activity and MDA were measured in
order to evaluate the amount of ROS found in
serum samples taken from the rabbits after
propolis treatment.

SOD activity was increased in both
propolis groups compared to control group, but
it was not statistically significant (p>0.05)

(Figl).
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Fig. 1 50D activity of the groups

SOD levels were 0,4196 U/g protein for
Local Group group, 0,4205 U/g protein for
Systemic Group group and 0,4034 U/g protein
for control group.

Figure 1. Effects of propolis on antioxidant
enzyme activity. There is no significant
difference in SOD activities between the control



Effects of Propolis on Oxidative Stress in Rabbits Undergoing Implant Surgery

and experimental groups. (p>0.05, n=8 for each
group).

Catalase level of the systemic group was
found to be significantly higher (p<0.05) (Fig. 2).
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Fig. 2 CAT activity of the groups

Cat levels were 0,8320 k/g protein for
Local Group group, 1,8633 k/g protein for
Systemic Group group and 0,4390 k/g protein
for control group.

Figure 2. Effects of propolis on Catalase
level. Catalase level was significantly increased
in Systemic Group compared to other groups.
(p<0.05, n=8 for each group).

Malondialdehyde (MDA) level in serum,
which indicates lipid peroxidation, was
significantly lower in both propolis groups
compared to control group (p<0.05) (Fig. 3).
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Fig. 3 MDA level of the groups
MDA levels were 16,2883 nmol/mg

protein for Local Group group, 15,9766
nmol/mg protein for Systemic Group group and
26,0676 nmol/mg protein for control group.

Figure 3. Effects of propolis on on MDA
level. MDA level was significantly decreased in
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both propolis groups compared to control group
(p<0.05, n=8 for each group).

Reduced GSH concentration in granulation
tissue was increased in rabbit groups treated
with propolis compared to control group. A
significant increase was observed in the GSH
level of treated group compared to control
group (p<0.05) (Fig. 4).
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Fig. 4 Glutathione peroxidase activity of the groups

GSH-Px levels were 181,0928 U/g protein
for Local Group group, 383,6860 U/g protein
for Systemic Group group and 151,6390 U/g
protein for control group.

Figure 4. Effects of propolis on GSH-Px
level. Both propolis groups showed a significant
increase compared to the control group.
(p<0.05, n=8 for each group).

There were no significant differences in
calcium and phosphorus values, however it can
be said that there is a significant increase in
vitamin D level of local and systemic groups
(p<0.05) (Table 1).

Table 1 Results of Biochemical Tests

WVitamin I Calcium Phosphorus
LOCAL 44,095 86 1338097 6,98+0.71
SYSTEMIC o4.6+44 14094096 586+0.87
CONTROL 3502+4.71 [3758+058 5, 76+0,67

P<0.05 P=0.05 P=0.05

Table 1. Biochemical analysis of in serum
samples taken from the rabbits after propolis
treatment for each group
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DISCUSSION

Dental implant treatment is a reliable technique,
which produces effective results.*11° However,
researchers are still in need of ways to improve
implantation in order to achieve the optimal
osseointegration faster and to ensure optimal
healing on poor bone quality and quantity.
There are many local and general factors that
have positive or negative impacts on bone
healing. Recent studies showed that free
radicals are also among the factors that effects
bone healing. There are studies reporting the
formation of free radicals in the early recovery
period, where the most intense biological
interactions are observed, and indicating that
these radicals have negative effects on bone
healing.:®

There are many important factors that
should be considered for achieving a successful
osseointegration, including the primary stability
and surface properties of the implant,
anatomical conditions of the implanted site,
design of the prosthesis, the occlusion pattern
during the healing phase and the bone
metabolism®. Oxidative stress is among the
factors that affect bone healing.?®

Propolis accelerates the healing of bone
fracture and increases the quality of the bone. It
has been shown that propolis increases bone
mineral content, bone density and volume,
accelerates bone formation and shorten the
consolidation phase in the rabbits to whom
distraction osteogenesis was applied.®

Ozmen et al showed that experimental
implantation is accompanied by increased lipid
peroxidation (LP) in rats. Also, GPx, CAT and
SOD in the tissues surrounding ceramic and
titanium implants decreased. Results suggested
that the measurement of antioxidant enzymes
and LP may be a predictor of implant-induced
tissue injury. And oxidative stress may have an
important role on tissue pathophysiology
induced by ceramic and titanium implantation.?®
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Enhanced osteoclastic activity observed in
bone disorders may have been responsible for
increased production of ROS in form of
superoxide, which is evident by increased levels
of serum MDA levels. One of the most
damaging effects of ROS is lipid peroxidation,
the end product of which is MDA.? MDA in
addition to serving as an index of lipid
peroxidation has also served as a measure of
osteoclastic activity. Depressed activities of the
antioxidant enzymes, SOD and GSH-PX
illustrated a defense mechanism that may have
been overwhelmed in mitigating the increased
superoxide production by the osteoclasts
represented by increased levels of MDA in the
serum.? Higher vitamin D intake is recognized
to be necessary to keep not only bone health but
also muscle strength.?’

Many researchers, using different types of
assays, reported that propolis has in-vitro
antioxidant activity. Antioxidant activity of
propolis is partly related with its radical
scavenging properties and with high phenols
content of resin. Antioxidant enzyme activities
such as SOD and CAT may sometimes decrease
under stimulation of lipid peroxidation® or
increase.?®

In this study, no significant change was
observed on SOD whereas CAT level of
systemic group was significantly increased.
Regarding GPx, a significant increase occurred
is systemic group compared to control group.

In our study, MDA level of both propolis
groups were found to be significantly lower
than control group, which shows that propolis
reduces oxidative stress. The difference
between systemically and locally applied
propolis is not significant.

The study of Nieva et al. conducted with
Argentina propolis showed that there is a
correlation between antioxidant activity and
flavonoid content.*® They have also reported
that there is a positive relationship between
flavonoid content and the percentage of
inhibited malondialdehyde (MDA).%!
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Koksel et al. reported that CAPE, which is
one of the main components of propolis,
significantly ~ decreased = MDA  levels,
inflammation and lung tissue damage that is
caused by LPS.*? Hosnuter et al. reported that
CAPE reduced MDA level by suppressing lipid
peroxidation, showed antioxidant property by
preventing the formation of reactive oxygen
species.

It has been shown that propolis and its
polyphenolic compounds increases GSH-PX,
GSSG-R, SOD, CAT, XO, iNOS activities of
enzymatic antioxidants, whereas in non-
enzymatic environment they increase GSH
level and protect DNA from hydrogen peroxide,
singlet oxygen molecules and hydrated electron
attacks.®* There was no significant difference in
terms of SOD activity between propolis groups
and control groups.

In our study no significant difference was
observed in calcium and phosphorus values,
however a significand increase occurred in the
amount of vitamin D in propolis groups
compared to the control group. Therefore, we
can conclude that among the implant applied
bones, the healing of the ones treated with
propolis (especially systemically) was better.

CONCLUSION

Propolis is a bee product that has many
biological activities such as antioxidant, and
antimicrobial. Owing to these features, propolis
has a positive effect on osseointegration and
bone healing. The comparison of systemic and
local group showed that, systemically given
propolis provided better results
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Obijective: Viral hepatitis has become a silent epidemic
worldwide. The aim of the present study is to determine
the knowledge and awareness of Hepatitis B infection
amongst patients who refer to our clinic and their
relatives.

Materials and Methods: Two hundred and forty-four
patients randomly selected among patients admitted to
our clinic were included this study and data about
awareness of Hepatitis were obtained. Then, hepatitis
condition of the patients was determined by the enzyme-
linked immunosorbent assay (ELISA) and the obtained
data were compared.

Results: Seventy-two patients had hepatitis B surface
antibody (+) (anti-HBs (+)). 25 patients had received
three doses of the hepatitis B vaccine and 47 patients
were unaware of their anti-HBs (+) status. 14 patients
were Hepatitis B surface antigen (+) (HBsAg (+)). 11
patients had known HBsAg (+) and 3 patients were
unaware of their condition.

Conclusion: Three patients with HBsAg (+) were not
aware of their disease and this is a risk factor for our
society. Therefore, Necessary tests for the infectious
diseases should be applied to all patients admitted to the
clinic.

Key Words: Hepatitis, Seroprevalence, Vaccination
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Amag: Viral hepatit, diinya capinda sessiz bir salgin
halini almigtir. Bu ¢alismanin amaci klinigimize bagvuran
hastalar ve yakinlar1 arasinda Hepatit B enfeksiyonu
hakkindaki biling ve farkindaliginin belirlenmesidir.

Materyal ve Metot: Klinigimize bagvuran hastalar
arasindan rastgele segilen 244 hasta caligmaya dahil
edildi ve hepatit farkindaligina iliskin veriler elde edildi.
Daha sonra hastalarin hepatit durumu Elisa Testi ile
belirlendi ve elde edilen veriler karsilastirildi.

Bulgular: 72 hasta anti-HBs (+) idi. 25 hastaya ii¢ doz
hepatit B asisi uygulanmig olup, 47 hasta anti-HBs (+)
durumundan habersizdi. 14 hasta HBsAg (+) idi. 11 hasta
HBsAg (+) oldugunu bilmesine ragmen 3 hasta HBsAg
(+) oldugundan habersizdi.

Sonu¢: HBsAg (+) olan ii¢ hasta hastahgmm farkinda
degildi ve bu durum toplumumuz i¢in bir risk faktoriidiir.
Bu nedenle, klinige kabul edilen tim hastalara bulasici
hastaliklar i¢in gerekli tetkikler yapilmalidir.

Anahtar Kelimeler: Hepatit, Seroprevalans, Asilama

Adiyaman University, Faculty of Dentistry, Department of Periodontology, Adiyaman, Turkey.
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Awareness of Hepatitis B Infection Amongst the People of Southeastern Anatolia: A Seroprevalence Study

INTRODUCTION

Hepatitis B virus (HBV) infection is an
important major global public health problem.1
This global problem has long been recognized
by World Health Organization (WHO).2 More
than two billion people have been infected
with HBV in the world. Globally, 350-400
million people suffer from chronic HBV
infection.1 HBV infection has a worldwide
distribution. The prevalence of HBV infection
among  communities  shows  different
proportions and is  associated  with
geographical factors.3 Distribution of HBV is
classified into three groups as “low, medium
and high endemic region”.4 Turkey is
considered as a medium endemic region.5
HBV is 100-times more infectious than the
human  immunodeficiency virus  (HIV).
Therefore, the fight against this disease is quite
important especially in terms of Anatolia
region where HBV is common.6 The most
effective way to prevent HBV infections is
vaccination. In Turkey, HBV vaccine has been
included in the routine vaccination schedule
since 1998 based on WHO recommendation.
Infants at birth are vaccinated, then they are
vaccinated two more times, at the end of their
first month and six months.7

Health care workers are at risk for
infection with bloodborne pathogens, including
HBV, hepatitis C virus (HCV) and HIV. HBV
has been observed in blood, saliva, semen, and
other bodily secretions and fluids. HBV
infection in dental professionals has been
reported to be higher than the general
population.8 Infections in a dental clinic can be
spread via contact with blood, oral fluids,
droplet splatter, aerosols, etc.9 To reduce the
risk of hepatitis for dental health care
providers, vaccination of the dental
professionals and the patients is recommended
against viral hepatitis. As individual protective
pieces of equipment, dental professionals
should use gloves, head caps, masks, goggles,
etc.10,11 Since horizontal and vertical
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transmission of HBV infection could be seen
in the dental clinics12 and even 4x10-5 mL of
HBV-contaminated blood has been shown to
cause the disease6, proper sterilization or
disposable items should be used in the practice.

Horizontal transmission is often seen in
endemic regions like Southeast Anatolia.
Using common personal equipment and close
contact with an infected person are thought to
be responsible for the horizontal transmission
of HBV. Horizontal infection may occur when
infected objects, such as toothbrushes, razors,
scissors, and manicure-pedicure sets are shared
by everyone at home, at the barbershops and
hairdressers.13 The aim of the present study is
to determine the knowledge and awareness of
infectious diseases amongst the patients who
refer to our clinic and their relatives.

MATERIALS AND METHODS
Study Design

To prevent dental workers and patients from
cross infections, routine blood analysis for
infectious  diseases (HBsAg, Anti-HBs,
Antibody to HCV (Anti-HCV), Antibody to
HIV (Anti-HIV), Hepatitis A IgM antibody
(Anti-HAV IgM), IgM antibody against
hepatitis B core antigen (Anti-HBc IgM) and
IgG antibody against hepatitis B core antigen
(Anti-HBc IgG) are requested from all patients
who are admitted to our clinic. 244 patients
(130 women and 114 men) who were treated at
the Adiyaman University Faculty of Dentistry,
Department of Periodontology clinics and the
test results of other family members can be
reached were selected for this study (sample
size is consistent with the literature). The
subjects involved in the study were told the
aim and the content of the study, and they
signed an approval form stating that they
voluntarily participated in the survey. Each
individual read and signed the Helsinki
Declaration before joining the study. All
procedures were approved by Adiyaman
University Faculty of Medicine Ethics
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Committee of Non-Interventional Clinical

Investigations (N0:2017/9-1).

In the first examination, the following
information was obtained from the patients:

- Age

- Gender

- Profession

- Educational level

- Infectious disease status of family members
- Disease awareness

- HBsAg status

- Anti-HBs status

- Anti-HCV status

- Anti-HIV status

Laboratory Testing

The serological tests are requested from all
patients before the treatment seance. Blood
samples were analyzed by a specialist in the
Microbiology Department. HBsAg was
analyzed using the AUSAB (Abbott
Laboratories, Abbott Park, USA) ELISA
method and anti-HBs with the AUSZYME
(Abbott Laboratories, Abbott Park, USA)
monoclonal ELISA method.

Patients who have natural immune
response or are HBsAg (+), were informed
about the disease. The contagiousness of the
disease and the risk for their family members
were explained to the patients. Family of HBV
(+) patients were consulted by the Department
of Infectious Diseases. Routine blood analysis
results of other family members were also
obtained for infectious diseases. Anti-HBs (-)
family members were informed about
vaccination.

Interpretation of hepatitis B serologic test
results was determined according to Table 1
from the Centers for Disease Control and
Prevention (CDC).*
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Table 1. Interpretation of serological test results.

Tests Results Interpretation Need for vaccination

HBsAg -
anti-HBc Not immune Yes
anti-HBs

HBsAg -
anti-HBc + Immune due to natural infection Not needed
anti-HBs +

HBsAg -
anti-HBc - Immune due to Hepatitis B vaccination Not needed
anti-HBs +

HBsAg + A doctor should
anti-HBc + Acutely infected evaluate the situation

anti-HBc IgM + considering the hepatitis

anti-HBs - B state of the patient

HBsAg + A doctor should
a_nti-HBc + Chronically infected eva_luat_e the situa!io_n_

anti-HBc IgM - considering the hepatitis
anti-HBs B state of the patient
There are four possible interpretations:
(The test may need to be repeated.)

HBsAg - 1. Resolved infection (most common) May or may not be

anti-HBc + 2. False-positive anti-HBC, thus Yy Y
N . needed
anti-HBs susceptible
3. “Low-level” chronic infection
4. Resolving acute infection

HBsAg; Hepatitis B surface antigen; anti-HBc; Hepatitis B core
antibody; anti-HBs; Hepatitis B surface antibody; anti-HBc
IgM; IgM antibody against hepatitis B core antigen

Statistical Analysis

Statistical package program SPSS 20 (SPSS,
Inc, Chicago, IL) was used for data analysis.
Differences in  proportions,  categorical
variables and means were evaluated using Chi-
square and Student’s T-tests, respectively.

RESULTS

We did not detect any HCV and HIV infected
patients in this study. In addition, no acutely
infected patient was spotted. All HBsAg (+)
patients were chronically infected [IgM anti-
HBc (-)].

HBsAg incidence was found to be 5.7%
and the proportion of the patients protected
against the HBV was found to be 29.5% (Table
2).

Table 2. HBsAg and anti-HBs seroprevalence of the study
opulation.

Tests Results Frequency Percent (%)
Negative 230 94.3%
HBsAg Positive 14 5.7%
Total 244 100.0%
Negative 172 70.5%
anti-HBs Positive 72 29.5%
Total 244 100.0%

HBsAg; Hepatitis B surface antigen
surface antibody

Vaccinated patients [Anti-HBs (+) and
Anti-HBc (-)] were aware of their Anti-HBs
(+) status. But, forty-seven naturally
immunized patients [Anti-HBs (+) and Anti-
HBc (+)] were not aware of their situation.
(Table 3).

anti-HBs; Hepatitis B
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Table 3. Awareness of immunity due to natural infection and
immunity due to Hepatitis B vaccination in anti-HBs (+)

patients.
History
anti-HBc anti-HBs (+) | anti-HBs (+) Total
know do not know

Negative - _Cour_n 22 0 22
% within anti-HBs (+) 30.5% 0.0% 30.5%

Positive - _Cour_n 3 a7 50
% within anti-HBs (+) 4.2% 65.3% 69.5%

Total Count 25 47 72
ol 9% within anti-HBs (+) 34.7% 65.3% 100.0%

anti-HBc; Hepatitis B core antibody
surface antibody

50% of the patients with natural immunity
reported a familial history of the HBV (Table
4).

Table 4. HBV status of family members in patients who have
immunity due to natural infection.

anti-HBs; Hepatitis B

HBV status of family members
Tests Total
No HBsAg (+) | anti-HBs (+)
anti-HBs (+) Count 25 3 22 50
anti-HBc(+) | %within anti-HBc (+) | 50.0% 6.0% 44.0% 100.0%

HBsAg; Hepatitis B surface antigen; anti-HBc; Hepatitis B core
antibody; anti-HBs; Hepatitis B surface antibody; HBV;
Hepatitis B Virus

The prevalence of HBsAg (+) among
patients decreased with increasing educational
level. Moreover, the lowest occurrence rate of
HBYV infection was obtained in the health care
workers group. Vaccination rate was much
higher than the rate of natural immunity in the
health care workers group (Table 5).

Table 5. Seroprevalence of HbsAg (+) and anti-HBs (+) in
profession groups

anti-HBs(+)

Profession Count | HBsAg (+) | anti-HBs (+) anti-HBc (-) | anti-HBc (+)
Unemployed 21 2 (9.5%) 8 (38.1%) 1 (4.8%) 7 (33.3%)
Freelance 69 6 (8.7%) 16 (23.2%) 2 (2.9%) 14 (20.3%)
Educationalist 25 1 (4.0%) 13 (52.0%) 5 (20.0%) 8 (32.0%)

Healthcare worker 49 1 (2.0%) 13 (26.5%) 10 (20.4%) 3(6.1%)

Other 80 4(5.0%) 22 (27.5%) 4(5.0%) 18 (22.5%)
Total (%) 244 14 (5.7%) 72 (29.5%) 22 (9.0%) 50 (20.5%)

HBsAg; Hepatitis B surface antigen; anti-HBc; Hepatitis B core
antibody; anti-HBs; Hepatitis B surface antibody

Three of the HBsAg (+) patients reported
a family history of the disease (Table 6).

Table 6. HBV status of family members in HBsAg (+) patients.
HBYV status of family members
HbsAg () HbsAg ) Total
antiHBs () ® antiHBs (+)
Count 11 3 0 14
HBsAg (+) —
% within HBsAg 78.6% 21.4% 0.0% 100.0%

HBsAg; Hepatitis B surface antigen; anti-HBs; Hepatitis B
surface antibody; HBV; Hepatitis B Virus

Among 244  patients, 3 patients
with HBsAg (+) were either not aware of their
disease or did not want to disclose it. This
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amounts to 1.2% of the sample in the study,
which is a risk factor for the society. The ratio

of the patients who know that
have HBsAg (+) was 4.5% (Table7).

Table 7. Awareness of HBsAg (+) status in HBsAg (+) patients.

they

Awareness of HBsAg (+)
Do not know Know Total

[ Count 3 11 14

HBsAg (+) [ % within total samples 1.2% 45% 5.7%

HBsAg; Hepatitis B surface antigen
DISCUSSION

Hepatitis B still remains a major global
public health problem.15 This condition is
related to both the continuing frequent
occurrence of new infections and to the
common use of objects, utensils with
chronically infected person.16 In the
September 2010 report of European Centre for
Disease Prevention and Control (ECDC)17,
Turkey seems to have the highest number of
prevalence of HBV in Europe with a
prevalence of 2-8%. In Turkey, there are
around 3.5 million cases, so to protect the
patients and the health workers, dentists have
an important role and responsibility.

According to the World Health
Organization classification, Turkey has
intermediate (2%-8%) endemicity for hepatitis
B. This data has been obtained mainly from
seroprevalence studies. Based on these studies,
the overall prevalence of HBsAgQ positivity,
which is an important parameter for chronic
hepatitis B infection, has been reported to be
between 4.0% and 5.0%.18 The prevalence of
anti-HBc positivity (indicating current or
previous exposure to HBV infection) ranges
between 26.2% and 68.8% in Turkey.19 In the
current study HBsAg (+) rate was found to be
5.7%, which is slightly higher than the
reported values, and Anti HBs (+) rate was
found to be 29.5%, which is within the
reported values.

It was reported that the horizontal
transmission is quite common in Turkey,
especially in Southeast Anatolia. Horizontal
transmission by non-sexual close contact is
common for acute HBV infection in countries
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with moderate HBV region.20 In communities
with poor  socioeconomic  conditions,
transmission between family members may
occur. Therefore, in the current study, we
investigated the Hepatitis status of the all other
family members of patients diagnosed with
chronic hepatitis B infection. Forty-seven
naturally immunized patients were not aware
of their immunization status and family
members of a total of fifty naturally
immunized patients were recommended to
consult with their family physician. A familial
history of hepatitis B infection was reported in
50% of the patients who have natural
immunity. We directed all anti-HBs (-) family
members to a specialist for vaccination. When
we investigated the HBsAg (+) patients’
family, three of these patients’ brothers were
found to have hepatitis B surface antigen. In
anamnesis, we learned that they have used the
same razors with their HBsAg (+) brothers.
Since the number of family member who lives
at the same house is high in Turkey, and pieces
of equipment such as toothbrushes, razors,
scissors, and manicure-pedicure sets are shared
by everyone at home, the transmission of the
virus between family members could be related
to the use of common utensils and tools.20
Physicians and dentists have an obligation to
warn the people who are admitted to their
clinics about these bloodborne infections. We
directed all family members of HBsAg (+)
patients to a family physician for vaccination
and preventive care.

Hepatitis B is an important occupational
risk for health care workers.1-3 In some
studies, health care workers have been shown
to have an up to four-fold increased risk of
acquiring HBV infection.22,23  Although
health care providers are believed to be at
higher risk for acquiring bloodborne viral
infections compared to the general population,
the lowest occurrence of HBsAg (+) was found
in health care workers and educationalist
groups, which suggests that rate of HBsAg (+)
individuals  decreases  with  increasing
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education. Preventive vaccination against
hepatitis B for health care providers is a
standard practice in many countries like
Turkey.24,25 Thus, vaccination rate was found
to be also higher than the rate of natural
immunity in the health care worker group,
which could be related to the awareness of the
disease among this group in our study.

In this study, three patients with HBsAg
(+) who were not aware of their disease were
found. This amounts to 1.2% of the sample in
the study which is a risk factor for our society.
When the patients apply to our clinic, dentists
should consult a specialist before the
treatments in order to decrease the bloodborne
infections risk.

WHQO's primary goal on Hepatitis is to
further reduce the global mortality and
morbidity related to viral hepatitis.1-3 The
global control of viral hepatitis infection
remains one of the major missions that need to
be continued in this century.16 Knowledge and
approach of the dentists play a key role in
prevention of spread of these bloodborne
infections.26 In Turkey, HBV infection is
generally spread horizontally but vertical
spreading is also significant.13 In our clinic,
we want to raise awareness of these infectious
diseases, because awareness and knowledge
are important for protection from diseases.

The shortcoming of this study is the
smallness of the sample size: more
specifically, the number of family members
that we were able to reach could be larger for
better results. Another drawback is that we
studied the family members of only two types
of patients with HBsAg (+) and Anti-HBs (+),
which should be extended to HBsAg (-) and
anti-HBs (-).

CONCLUSIONS
Hepatitis is a serious global public health
problem that affects more than two billion

people, constituting a problem that concerns
everyone in the society. Dentists hold
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especially great responsibility for the
prevention and handling of this problem. In
short, the aim of this study was to increase
vaccination rate and preventive care among our
patients and their families and to increase the
early detection rate of bloodborne infectious
diseases. On the other hand, improvement of
the recording system of the patients and
general increase of awareness about these
infectious diseases are the other goals of this
current study.
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ABSTRACT OZET

Platelets play a very important role in wound
healing and hemostasis and are among the potential
cells of regenerative therapy due to the growth
factors and cytokines they contain. This has
increased the interest in platelets and platelet
concentrates in regenerative therapy. Various
platelet concentrates from the past to the present
day were obtained, and when these products were
used alone or in combination with other
biomaterials, positive contributions to the healing
process were observed. When platelet concentrates
are used in surgical procedures involving hard and
soft tissues, they contribute by controlled release of
cytokines and growth factors they contain. This in
turn is known to accelerate the wound healing
process.  Since platelet  concentrates  are
autogeneous, immunological reactions and cross
infections are avoided. When whole blood is
centrifuged for various periods at various G forces,
platelet derived products with different contents are
obtained. The characteristics of platelet derived
products are continuously improved; hence more
recent products have more advanced characteristics
than the previous ones. The aim of this review is to;
to illuminate the reader_regarding the historical
development and properties of platelet concentrates
such as PRP, PRGF, PRF and CGF.

Key Words: platelet concentrates, platelet rich
plasma, platelet rich fibrin, concentrated growth
factor

Trombositler hemostaz ve yara iyilesmesinde ¢ok
onemli bir rol oynamakta ve ihtiva ettikleri biiyiime
faktorleri ve sitokinler sayesinde rejeneratif
tedavinin  potansiyel hiicreleri arasinda yer
almaktadirlar. Bu durum, rejeneratif tedavide,
trombosit ve trombosit konsantrasyonlarina olan
ilgiyi arttrmistir.  Gegmisten giinlimiize kadar
cesitli trombosit konsantrasyonlari elde edilmis ve
bu iriinler tek basima veya baska biomateryallerle
kombine kullanildiginda, iyilesme siirecine olan
olumlu  katkilarn  gOériilmiistiir. Trombosit
konsantrasyonlari, sert ve yumugak dokuya yonelik
cerrahi prosediirlerde kullanildiginda, igeriginde
bulunan yogun sitokin ve biiyiime faktorlerinin
kontrollii salinimini saglar. Bu durum dogal yara
iyilesme siirecini hizlandirmaktadir. Ayrica, otojen
kaynakli olduklarindan herhangi bir immiinolojik
reaksiyon ve enfeksiyona yol agmamalar1 en 6nemli
avantajlaridir. Tam kan farkli devirlerde ve farkli
siirelerde santrifiij edildiginde icerigi birbirinden
farkli olan trombosit kaynakli iriinler elde
edilmistir. PRP, PRGF, PRF ve CGF gibi firiinlere
bakildiginda yeni kesfedilen her {irliniin bir
oncekine gore daha gelismis Ozellikleri oldugu
gorlilmektedir. Bu derlemenin amaci; PRP, PRGF,
PRF ve CGF gibi trombosit konsantrasyonlarmin
tarihsel gelisimi ve Ozellikleri hakkinda bilgi
vermektir.

Anahtar Kelimeler: trombosit konsantreleri,
trombositten zengin plazma, plazmadan zengin
fibrin, konsantre biiylime faktorii

Department of Periodontology, Faculty of Dentistry, Inonu University, Malatya , Turkey



Dis Hekimliginde Trombosit Konsantrasyonlarimn Tarihsel Gelisimi Ve Ozellikleri

GIRiS
Trombosit, kanda bulunan en kii¢iik kan
hiicresidir. Kanama sirasinda kanin

pihtilagsmasini saglayan ve asir1 kan kaybin
onleyen hiicre parcalaridir.!  Trombositler
renksiz olup ¢ekirdekleri yoktur. Biiytikliikleri
1-3
trombositler, mikroskop altinda parlak mavi
renkte gorliniirler. Saglikli yetiskin insanin 1
mm? kaninda ortalama 150.000 ile 400.000
arasinda trombosit bulunur. Trombosit oranin
diisiik olmasi kanama egiliminde artmaya,
yiiksek olmasi ise damar i¢inde piht1 (tromboz)
olusmasma neden olmaktadir. Trombositler,
kemik biiyiik
megakaryositler tarafindan iiretilir. Karaciger
tarafindan ¢ogalmalari
hiicrelerin ortalama yasam
Bu

mikron arasinda degismekte olan

iliginin hiicreleri  olan
edilen bu
8-10

dolduran trombositler

kontrol
stireleri
giindiir. slireyi
dalakta pargalanarak ayristirilirlar.
Trombositler, fonksiyonlarini yapisindaki depo
ve yeni sentezlenmis mediyatorlerin bulundugu
salgi graniilleri ile saglar.? Ug tip trombosit
salgi vardir; yogun graniiller,
lizozomlar ve en fazla bulunan o-graniiller.?
Yogun graniillerde ATP, ADP,
kalsiyum, fosfat, guanin niikleotid bulunurken,

graniilii
serotonin,

lizozomal graniillerde asit hidrolazlar (B-
Galaktosidaz, B-Glukuronidaz, «o-arabinosid,
N-asetil-glukozamidaz, Elastaz, Kollejenaz,
Katepsin) yer alir. Trombosit bagina yaklasik
50-80 a-graniilii olup igerisinde enzimler (al-
antitripsin, o2-makroglobulin, a2-antiplasmin,
Cl-esteraz inhibitorii), adhezyon proteinleri
(Fibrinojen, Fibronektin, Von Willebrand
Faktér, Trombospondin, Vitronektin, GP
IIbllla, P-Selektin), sitokin benzeri proteinler
(IL 1, CD 40 Ligand, PF4 (Trombosit faktor
4), B-Tromboglobulin (BTG)), koagiilasyon
faktorleri (HMWK, Plazminojen, PAI-1,
Faktor V, Faktor X1, Fibrinojen, Protein S) ve
biiylime faktorleri (TGF- (Transforme Edici
Biiyiime Faktorii Beta), PDGF (Trombosit
Tiirevli Biiyiime Faktori)), VEGF (Vaskiiler
Endotelyal Biiyiime Faktorii), EGF (Epidermal
faktorii), IGF-1(insiilin

biiylime Benzeri
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Biiyiime Faktorii-1) bulunur.? Bu biiyiime

faktorleri matriks remodelasyonu, hiicre
proliferasyonu ve anjiyogenez icin uyarici

potansiyele sahiptirler.®

Trombositler, rejeneratif tedavinin
potansiyel hiicreleri arasinda sayilmaktadir.
Cok sayida biiyiime faktorii igermeleri ve elde
edilmelerinin kolay olmasi, trombositlere olan
ilgiyi artirmigtir. Trombositten zengin plazma
ve icerdigi biiylime faktorleri pro-inflamatuar
ve anti-inflamatuar o6zelliklere sahip® olup
trombositler ve iriinleri rejeneratif tedavide
yaygin Ornegin;
trombositlerden salinan TGF- fB1’in pro-
inflamatuar ek olarak anti-
inflamatuar mediator olarak da rol oynadigini
gosterilmistir®. Yine trombosit-notrofil
etkilesimi lipoksinler (LXs) olarak adlandirilan
hiicresel arasidonik asitten tiireyen endojen
lipid molekiillerinin,
infiltrasyonunu nétrofil
apaptozunu artirarak anti-inflamatuar  etki
gostermektedir®. Damar endotelinde hasar
oldugunda dolagimda disk halinde bulunan
trombositler hasarli bolgeye gb¢ ederek damar
endoteline baglanir. Trombositlerin endotele
adhezyonu; trombositlerdeki CD40L, GPIb ve
GlIb/Gllla reseptorlerinin sirasiyla entoteldeki
CD40, P-selectin and ICAM-1 reseptérlerine

olarak kullanilmaktadir.

Ozelliklerine

yeni notrofil

geciktirme  ve

baglanmasiyla gerceklesmektedir.® Bu
baglanma IL-8, kemokinler ve doku
faktoriiniin  (TF) salgilanmasini tetikler ve
ardindan  noétrofillerin ~ bolgeye gocii

gerceklesir. Hasar bolgesine gelen nétrofildeki
PSGL-1 ile trombositteki P-selektin birlesimi
notrofil-trombosit  etkilesimini  baglatir  ve
aktive olan nétrofildeki Mac-1; trombosit
yiizey ligandlarina (GPIIbB3 bagli fibrinojen,
GPIb ve ICAM-2 gibi) baglanmasiyla notrofil-
trombosit etkilesimini
noétrofillerin - aktivasyonunu uyarir. Bdylece
aktive notrofiller, ekstrensik ve intrensik
yollarla piht1 olugma aktivitesini artirir.®

doku hasarindan
iyilesmesinde  kilit

tamamlayarak diger

Trombositler,
hemostaz ve yara

sonra
rol
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oynamaktadir.”  Buna  gore  trombositler
travmadan hemen sonra fibrin pihti olusma
mekanizmasinda, dogrudan veya dolayl yollarla
faktor aktivasyonu gibi fibrin iplikleri {ireten
reaksiyon basamaklarinda birden fazla seviyeye
katilarak, aktive trombosit agregasyonu ve
kirmiz1 ve beyaz kan hiicreleri arasinda yer alan
fibrin agindan piht1
kompozisyonunun bir parcasim olustururlar.®
Boylece hemostatik ve doku sizdirmazlik
maddesi olarak etki gosterirken doku onarim
asamalarinda da 6nemli rol oynarlar. Trombosit
aktivasyonunun daha uzun siireli etkileri otuzdan
fazla biliyime faktoriniin ekspresyonundan
kaynaklanmaktadir.®  Trombositler kemotaktik
olup fibroblastlar, endotel hiicreleri ve progenitor
hiicrelerin ¢ogalmasm indiiklemekte® ve yara

olusan nihai

iyilesmesinin  siirecini  diizenlemektedirler.
Trombositleri temsil eden en 6nemli bilyiime
faktorleri sunlardir: trombosit tiirevli bilyiime
faktori-BB  (PDGF-BB), transforme edici
bilytime faktorii B-1 (TGF-B1), insiilin benzeri
biiylime faktorii-1 (IGF-1), vaskiiler endotelyal
bilyiime faktorii (VEGF) ve bazik fibroblast

biiyiime faktorii (bFGF).1

Plazma {irtinlerini (trombin ve fibrinojen)
etkinlestirmek amaciyla trombositler ilk kez
Cronkite ve ark. tarafindan 1944'de cilt grefti
sirasinda  kullanilmustir.? 12 Yillar  sonra,
1972'de Matras ve ark. sinir onarimu i¢in fibrin

yapistirict  kullanma  fikrini  ilk  kez
sunmuslardir.®® % Giiniimiizde,  Tisseel
(Baxter, ABD) gibi insan plazmasindan

hazirlanan fibrin yapistiricilar yaygin olarak
kullanilmaktadir. Otolog fibrin yapistiricilar
kontaminasyon riskinden kaginmak i¢in en iyi
secenektir, ancak iiretim protokollerinin
karmasikligi ve maliyeti nedeniyle kullanimi
cok smirli  kalmaktadir.® Yillar boyunca
deneysel ve Kklinik ¢alismalarda trombosit
cesitli kullanilmasi

iriinlerinin amaglarla

yaygilasmigtir.

Trombosit konsantrasyonlarini iki kugak
olarak ele alabiliriz. Bunlar:

1-Birinci kusak trombosit konsantasyonlart:
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-Trombositten zengin plazma (Platelet rich
plasma (PRP))

-Biiyiime faktorlerinden zengin plazma
(Plasma rich growth factor (PRGF)-Anitua'nin
PRGF'si (Anitua's PRGF))

2-Ikinci kusak trombosit konsantrasyonlar:

-Trombositten zengin fibrin (Platelet rich
fibrin (PRF))

-Titanyum ile hazirlanan trombositten
zengin fibrin (Titanium-prepared platelet-rich
fibrin (T-PRF))

-Enjekte edilebilir
fibrin (i-PRF)

trombositten  zengin

-Konsantre biiyiime faktorii (Concentrated
growth factor (CGF))

Birinci Kusak Trombosit Konsantrasyonlar

1970 yilinda kesfedilen “Otolog Trombositten
Zengin Plazma”nin ilk kez 1987'de acgik kalp
ameliyat1 sirasinda kullanimi bildiren Ferrari
ve ark. bir¢ok biyoaktif molekiilin varligina
bagli hasar goérmiis dokularin yenilenmesinde,
PRP’nin kullanilmasini dnermislerdir.’® Dis
hekimliginde ise ilk kullanimi 1998'de Dr.
Robert E. Marx tarafindan bildirilmis olup,
maksillofasial kemik rejenerasyonunda
kullanimi tavsiye edilmistir.!’

Otolog trombositten zengin  plazma
(PRP), kandan elde edilen, baslangica gore
daha yiiksek trombosit konsantrasyonuna sahip
otojen plazmadir. PRP yiiksek
pihtilasma faktorleri, biliylime faktorleri ve
trombosit icermektedir.’® icerdigi tombosit
sayis1 yaklasik 3-5 kez arttirlmustir.’® Elde

seviyede

edilen PRP tek basina ilgili bdlgeye enjekte
edilerek  veya greft materyalleri ile
karistirilarak kullanilmaktadir.?

PRP'nin erken donemdeki etkisi, fibrin
yapistirictya benzer sekilde bir fibrin piht1
olusturarak daha hizli hemostaz ve doku
adhezyonu saglamasidir. PRP uygulamasinda,
yara bolgesine iletilen trombosit sayisiyla
ortama salinan faktorlerin

orantili olarak,
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miktar1 da artmaktadir. Boylece travmaya olan
fizyolojik yanit da artmis olur. Bu durum PRP
terapisini savunanlar tarafindan, PRP'nin doku
rejenerasyonunu artirict  etkisi ile agri, kan

kaybt ve enfeksiyonu azaltict etkilerinin
varligtyla agiklanmustir.?

PRP'nin elde edilmesi son yillarda
kolaylastirilmistir  ve  kullanimim1  yalnizca

ameliyathanede degil, ayni zamanda doktor
ofisinde de saglanabilmektedir. PRP'nin ofiste
hazirlanmas1 igin piyasaya dagitilan c¢esitli
sistemler mevcuttur. PRP'yi hazirlamak igin
genellikle ki santrifiij prosediirii
kullanilmaktadir cesitli  santrifijj
teknikleri ve farkli hazirlama yontemlerine veya
ticari hazirlama aygitlarma gore farkhi
konsantrasyonlarda trombosit iceren PRP eldesi
rapor Cinkii  farkli  santrifij
cihazlarinda aym devirde santrifije edilen
kanda tiipe uygulanan ¢ekim kuvveti farkl
ayni PRP  elde
edilmeyebilir. 2013 yilinda Jo ve arkadaslari,
santrifiij yercekimi  kuvvetini
degistirerek uyguladiklari  protokolde, 9ml
kandan % 84.3 oraninda PRP geri kazanim
saglamislardir.”® Bu nedenle PRP hazirlamada

asamali
ancak

edilmistir.?

olacagindan icerikte

siiresi  ve

standart bir santriflij siiresi ve devir sayisi

olmayilp cihaz1 {ireten firmanin kullanim
talimatlar1 g6z 6niinde bulundurulur. Sekil-1 de
klasik manuel PRP protokolii gdsterilmistir.?*

Yy
I R

N
\

PPP
(discarded)

-

Step 2A. Option PRP BC
Hardspin long centrifugation

PPP
PRP = some PPP

+ buffy coat fraction

Step 1. Softspin short centrif

g
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Resim-1. Klasik manual PRP teknigi
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Klasik manuel PRP protokoliinde; iki
adimli bir santrifiij prosediirii kullanir.? 26
Birinci adimda; tam kan antikoagiilanlarla
toplanir ve diisiik devirde (softspin) ve kisa
siireligine santrifiijlenir. Ug katman elde edilir:
kirmizi kan hiicreleri (RBC), 'buffy coat'(BC)
tabakas1 ve trombosit acisindan zayif plazma
(PPP). BC tipik olarak beyazimsi renkte olup
trombositlerin ve lokositlerin biiyiikk kismini
icerir. Ikinci adimda: PRP'nin iiretimi i¢in, PPP
ve yilizeysel BC, baska bir tipe aktarilir.
Yiiksek devirde (Hardspin) ve uzun siireli
santrifiijden sonra PPP tabakasinin ¢ogu atilir.
Boylece PRP  elde edilir.  Trombosit
aktivasyonu ve fibrin polimerizasyonu igin
icerisine kalsiyum klorid (CaCly) velveya
trombin eklenir. Antikoagiilan ile muamele
edilen PRP 8 saat boyunca stabil
kalabilmektedir.!” Bu siire zarfinda ilgili
bolgeye uygulanmalidir. Trombositlerin  a-
graniillerinde 6nceden sentezlenmis depo halde
bulunan biiyiime faktorlerinin %95 1 bir saat

icinde  salgilanmakta  olup,  uygulanan
bolgedeki etkinligi 7 giin siirmektedir.?’ Bu
yiizden hizli bir sekilde kullanilmasi
Onerilmektedir.

Gunumiizde ise sitrat, trombosit membran

biitlinligiinii oral ve

PRP
hazirlamada uygun olan antikoagiilandir.

korudugu  igin

maksillofasiyal — uygulamalar  igin

Diger antikoagiilanlarin kullanimi

Onerilmemektedir.

Dis hekimliginde PRP kullanilan klinik
uygulamalar sunlardir:?

=  sinis lifting prosediirleri

= alveol kemigi augmentasyonlari

= soket koruma

= alveoler yariga greft uygulamalarinda

= oral/nazal fistiil tedavilerinde

= kemik ici defektlerde

= ¢ene rekonstrilkksiyonunda yumusak doku
operasyonlarinda (subepitelyal greft gibi)

Birinci kusak trombosit
konsantrasyonlarindan digeri olan PRGF, 1999
yilinda Anitua tarafindan tanimlanmistir.?® Bu
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protokolde, vendz kan toplanir ve eritrositler,
buffy coat ve asellular plazma olmak tizere ii¢
tipik tabakayr elde etmek i¢in birka¢ kiigiik
tiipte santrifiijlenir. Aselliller plazmanin st
kismi biiyiime faktorlerinden zayif plazma
(PPGF)
olusumunu o6nlemek igin dikkatli bir sekilde
pipet yardimiyla her tiipten atilir. Geriye kalan
plazma PRGF olarak adlandirilir ve goz karar1
bir 6l¢iim yapilarak pipetle toplanir (Sekil-2).
Daha sonra fibrin polimerizasyonu bir
kalsiyum kloriir ¢ozeltisi ile indiiklenir. 15 ila
20 dakika sonra, hemen kullanilmas1 gereken

olarak adlandirilir ve tirbiilans

kararsiz bir PRGF jel olusur.

D

/\\_/

MM A

PPGF
(1 mL)

PRGF
(1 mL)

N

l Step 2. Pipetting ‘

Step 1. Centrifugation ‘
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Resim-2. Anitua'min PRGF'si i¢in sik¢a tanimlanan protokol.
Adim 1: sitrath kan (5 mL'lik tiiplerde) diisiik devirde (softspine)
santrifiijlenir (460 g'de 8 dakika) ve {i¢ tabakaya ayrilir: RBC,
BC ve asellular plazma. Asellular plazma, ampirik olarak iki
katmana ayrilir; biylime faktorlerinde zayif plazma (PPGF) ve
biiytime faktorleri bakimindan zengin plazma igerir (PRGF).
Adim 2: PPGF tabakas: (I ml) atilir ve dikkatli bir sekilde
pipetleme yapilarak BC'nin hemen iizerindeki PRGF toplanir.
Tiim numune tiiplerinden PRGF bir tiipe toplanir ve pihtilagma
icin kalsiyum kloriir eklenir.

PRP ve
pihtilagma faktorlerine ek olarak sigir trombini
veya CaCl, ilavesinin gerekmesi, trombosit
16kosit
arttirmak icin (bazen 1 saat gerektiren) iki ayr1

PRGF’nin hazirlanmasinda;

konsantrasyonunu icermeksizin
asamada santrifiij edilmesi gibi faktdrler bu
konsantrelerin sinirlamaktadir.
PRP S1V1 formu sebebiyle, diger
biyomateryallerle kombine edilerek
kullanilmas1  gerekmektedir. Bu durumun,
klinik  uygulama asamalarin1  uzatmasi,

PRP’nin daha az tercih edilme sebeplerinden

kullanimini
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biri olarak Dbildirilmistir.
rejeneratif ~ tedavilerinde
biliylime faktorlerini
salinmasina bagli olarak klinik etkinliginin
bildirilmistir.?® 3! Biitiin bu
%100 otolog kaynaklardan
tiretilen PRF olarak adlandirilan ikinci nesil
trombosit konsantrasyonunun ortaya ¢ikmasina
yol agmgtir, %

PRP, kemigin
kullanildiginda,
cok kisa bir siirede

siirlandig
kisitlamalar

Ikinci kusak trombosit konsantrasyonlart

PRP ve PRGF formiilasyonlarinin tutarsiz
sonugclari hazirlanma  asamalarindaki
zorluklaridan dolay1, 2001 yilinda Choukroun
ve ark. tarafindan ikinci kusak trombosit
konsantrasyonu olan ‘trombositten zengin
fibrin’> (PRF) tamimlanmustir.l 12 3% 34 PRF’in
elde eldilmesi kolay olup klinik kullanimi
basittir. Herhangi bir ilave katki maddesi
(antikoagiilan, sigir trombini veya kalsiyum
kloriirtir) gerektirmemektedir.
Yalnizca vendz kanin santrifiijiinden sonra
elde edilmektedir (Tablo-1).%

Tablo-1. Trombosit konsantrasyonlarinin 6zellikleri.
1. Jenerasyon 2. Jenerasyon

veE

kullanimim

PRP PRGF PRF
islem
Santrifiij 2x + Pipetleme = 1x + Pipetleme 1x
Katki var var yok
Siire 30-45 dk 20-25 dk 10-12 dk
Islem Kolaylig - - +
Hiicresel Igerik
Hacim - +/- +
Trombosit orta duisiik yiiksek
Lokosit yok yok var
Fibrin
Yogunluk zayif zayif giiclii
Polimerizasyon hizl hizl yavas

Tam kan, antikoagiilanlar olmadan yiiksek
devirde (2700-3000 rpm de 10-12dk) santrifiij
edilerek iic tabaka elde edilir: tiipiin altinda
RBC'ler, iistte PPP ve ara tabakada "buffy
coat" (PRF pihtisi) elde edilir (sekil-3a). Elde

edilen PRF piht1 dikkatli bir sekilde
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sikigtirildiktan  sonra membran olarak da
kullanilabilmektedir (sekil-3b, 3c).

Resim-3. PRF pihti eldesi.
PRP 7 gilin boyunca bir dizi biiylime
saglamakta  ve
uygulamanm ilk gilinlinde bu salimm pik
seviyede seyretmektedir. PRF’de ise 7 giin
icinde zirveye ¢ikan 21 giinlik bir siire
boyunca biiylime faktorlerin stirekli salinimi
gozlenmekte ve boylece cogalma, farklilagma
ve periodontal rejenerasyondan  sorumlu
hiicrelerin migrasyonunu saglamaktadir.®

faktoriinin salinimim

2009 yilinda Verma ve ark. tarafindan
trombosit konsantreleri,
icerigine gore dort kategoriye ayrilmistir: P-
PRP (I6kositler olmaksizin PRGF'yi igeren saf
PRP), L-PRP (lokositler ile birlikte PRP), P-
PRF ve L-PRF (5) (tablo-2).%

Tablo-2. Trombosit konsantrelerinin 16kosit ve fibrin i¢erigine

gore ayrilmasi
1. Saf-PRP (P-PRP) veya Lokosit igermeyen PRP

lokosit ve fibrin

* Lokositleri icermez ve akti dan sonra diisiik yog ta fibrin ag
olusumu gozlenir

*Sivi soliisyon veya aktive edilmis jel formunda kullanilabilir

2. Saf-PRP (P-PRP) veya Likosit icermeyen PRP

* Lokositleri igermez ve aktivasyondan sonra yiiksek yogunlukta fibrin ag ol

gozlenir
* Giiglii aktive edilmis jel formu

*Geleneksel fibrin yapistiricilar gibi enjekte edilemez

3. Lokosit ve Trombositten zengin plazma (L-PRF)

* Akti

dan sonra diisiik yogunlukta fibrin ag olusumu ve 16kosit igerigi gozlenir

*S1vi soliisyon veya aktive edilmis jel formunda kullamilabilir

4. Lokosit ve Trombositten zengin plazma (L-PRF)

* Aktivasyondan sonra yiiksek yogunlukta fibrin ag olusumu ve 16kosit igerigi
gozlenir

TROMBOSIT KONSANTRELERININ FARKLI TiPLERI

* Giiglii aktive edilmis jel formu

*Geleneksel fibrin yapistiricilar gibi enjekte edilemez

L-PRP ve P-PRP trombosit konsantreleri
arasindaki temel farklar, 10kosit icerigi ve
lokositlerin proliferasyon, farklilagma, bagisiklik
ve enfeksiyon iizerindeki potansiyel etkileri ile
ilgilidir. Farkli  protokollerdeki  biiyiik
degiskenlikler nedeniyle, elde edilen

konsantrenin 16kosit icerigi anahtar bir parametre
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olarak analiz edilmemistir. Bu nedenle, P-PRP ve
L-PRP preparatlar arasindaki farklar heniiz tam
olarak belgelenmemistir* Yine L-PRF’in P-
PRF’den farki, santrifiij strasidaki
farkliliklardan kaynaklanmaktadir. Sekil-4’te ise
bu dort trombosit konsantrasyonunun matris ve
hiicre mimarisi sematize edilmistir.%

Resim-4. P-PRP, P-PRF, L-PRP ve L-PRF’in matris ve hiicre
mimarisi sematize olarak gosterimi.

Sekil-4 ele alindiginda iki anahtar parametrenin
onemli oldugu goriilmektedir: 16kosit icerigi
(mavi daireler) ve fibrin yogunlugu (sarv/agik
kahverengi lifler). Trombosit kiimelenmeleri
(acik-gri sekiller), daima fibrin lifler iizerinde
Tipik P-PRP ve L-PRP
preparatlarinda, fibrin ag1 olgunlagmamustir ve bu

olusmaktadir.

esasen fibrinin kiiciik capl (kirmizi oklar) basit
fiber polimerizasyonundan kaynaklanmaktadir.
Bu fibrin agi, ameliyat sirasinda trombosit
desteklemekle  Dbirlikte  fibrin
yapistirict gibi cabucak rezorbe olmaktadir. P-
PRF ve L-PRF preparatlarinda ise fibrin lifleri,
coklu lif birlesimi nedeniyle kalin (siyah oklar)

uygulamasini

ve  bir  fibrin  biyomateryali  olarak
diistiniildiigiinde direngli bir matris
olusturmaktadir.

Buffy coat veya L-PRF kdk ve progenitor
hiicrelerin farklilagmasi ve proliferasyonu icin
lokal ortami uyaran bir biyoaktif yapidir.*> Bu
yap1, 7-14 giinliik bir siire boyunca biiyiime
faktorlerinin yavas yavas salinmasi da dahil
olmak tizere enflamasyonu Kkontrol etme
yetenegi olan bagisiklik diizenleyici bir immiin
diigim gorevi gormektedir.® Dikkatli bir
sikisgtirma ile yaklasik 1 mm kalinlikta bir
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membran haline doniisebilmektedir.*®

Giicli
fibrin mimarisi ve istiin mekanik ozellikleri
diger trombosit konsantrasyonlarindan
farklidir.®® Ornegin, PRP, diisiik gerilme
dayanikliligi ile ince ve yogunlagmamis bir
fibrin agina sahiptir ve bu yiizden, kemik
defektlerinde yer koruyucu olarak daha az

kullanighdir.**

PRF'deki trombin
preparasyonu sirasindaki fizyolojik
konsantrasyonlarla agiklanmaktadir. Rowe ve
ark. (2007), yiiksek trombin konsantrasyonunu,
ince fiber yapiya
baglant1 ile olusturdugu fiber agin bir sonucu
oldugunu bulmuslardir.*? Bununla birlikte,
trombin konsantrasyonu azaldiginda, lif boyutu
ve mekanik 6zellikler de artmaktadir. Biyolojik

giicli. fibrin ag,

sahip liflerin kuvvetli

ve  mekanik  Ozelliklerin  yam1  sira

antimikrobiyal etkiler de tantmlanmigtir.*3

PRF bilesiminin biyokimyasal analizine
bakildiginda, bu biyomateryalin, yavas yavas
polimerize olan fibrin ag1 i¢ine hapsedilmis
sitokinlerin, glikan zincirlerin ve yapisal
glikoproteinlerin ~ birlesiminden  olustugu
goriilmektedir. Bu biyokimyasal bilesenlerin,

sinerjik etkileri
sadece  trombosit
zamanda savunma
mekanizmalarini bir
PRF uygulamalarinda; operasyon

bolgesindeki inflamatuar regiilasyonun, fibrin

lizerinde
PRF
degil ayni

iyilesme siireci
bulunmaktadir.®?
konsantresi
uyarabilen immiin
digimdiir.

ag1 icinde bulunan ve baglangic matrisinin

remoledasyonu sirasinda serbest birakilan
sitokinlerin geri bildirim ile yaptigi etkilerin
bir sonucu oldugu bildirilmistir.*®> PRF’teki
fibrin matrisin anjiyogenezi yonlendirici etkisi
dogal  bir  destek

saglamaktadir. Ayrica epitel hiicrelerinin ve

olup  immiiniteye
fibroblastlarin metabolizmalarint etkileyerek,

bunlarin yara bolgesine gdciinii

kolaylastirmaktadir.**

PRP ve PRF’in igerdigi biiyiime faktorii
miktart benzer olmasma ragmen, PRF’de
gorillen daha fazla kemik rejenerasyonu;
PRF’teki biiytime faktorlerinin daha yavas
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doku
rol

ile agiklanmistir.®® PRF’de
iyilesmesinde
oynayan bliylime faktorleri ve sitokinler sekil-

salinimi
rejenerasyonu ve yara

5’te gosterilmistir.%’

TRANSFORMING
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Resim-5. PRF’te bulunan biiyiime faktérleri ve sitokinler

2014 yilinda, PRF'nin gelistiricisi olan
Choukroun tarafindan, daha fazla sayida beyaz
kan hiicresi i¢eren gelismis bir PRF formu olan
A-PRF Diisiik  hizhi
santrifiijden dolayr bu fibrin pihti, orijinal

tanimlanmigtir.*

PRF'den daha yumusak olmasiyla
ayrilmaktadir.
Titanyum ile hazirlanan trombositten

zengin fibrin (T-PRF), Tunali ve arkadaslar
tarafindan gelistirilmis yeni bir trombosit
konsantresi olup trombositleri daha aktif hale
getirebilmek amaciyla Choukroun ydnteminde
kullanilan cam veya cam kaph plastik tiiplerin
neden oldugu olumsuz etkilerin titanyum
tiipler kullamlarak dnlenmesi amaglanmustir.*”
8 T-PRF, PRF ile kiyaslandiginda, trombosit
agregasyonu agisindan benzer bulunmus,
ancak T-PRF’de olusan fibrin ortiiniin, PRF’de
olusan fibrin oOrtiiden daha saglam bir ag
yapisina ve daha uzun in-vivo ¢Oziiniirlik
48 Bu
ozellikler T-PRF’ye yumusak doku kalinligim

siiresine sahip oldugu goriilmiis.*"

arttirmada 6nemli bir rol vermekte, diseti ve
peri-implant mukozal ¢ekilmelerin tedavisinde
bag dokusu greftlerine otojen alternatif olarak
onerilmektedir.*®
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Literatiire bakildiginda, T-PRF ile ilgili
calismalarin siirl sayida oldugu
goriilmektedir. Kronik periodontitisin cerrahi
tedavisinde T-PRF membraninin kullanildig:
split-mouth T-PRF  grubunda
kontrol grubuna kiyasla, yaklasik 4 ila 6 hafta
boyunca diseti olugu sivisinda daha yiiksek
konsantrasyonlarda biiylime faktorleri, daha
diisik RANKL / OPG oram1 ve daha iyi
periodontal iyilesme sagladigi goriilmiistiir.*
Kronik periodontitisli hastalarin  kemik-igi
defektlerinde allogreft ile birlikte T-PRF'nin
kullanildigt olugu
stvisindaki anjiyojenik biyobelirtegler iizerinde
anlamli bir etkisi bulunamamustir.®® Yine T-
PRF’in tavsan kemigi modelindeki histolojik
ve histomorfometrik etkilerini degerlendiren
calismada; T-PRF’in bir kemik greft materyali
olarak  kullanilabilecegi ve tek bagina
kullanildiginda daha kisa siirede daha fazla
kemik olusturdugu
goriilmiistiir.* T-PRF protokolii, geleneksel
PRF protokoliine benzer sekilde olup kan
ornegi 10 ml’lik tiiplerde
antikoagiilan olmadan toplanir ve bunlar 2800
rpm'de 12 dakika siireyle santrifiijlenerek elde
edilir.®’

calismada;

calismada ise diseti

yeni formasyonu

titanyum

2015 yilinda Maurao ve arkadaslar1 9 ml
vendz kan antikoagiilan icermeyen tiiplerde
3300 rpm de 2 dakika yatay santrifiije (B-40,
RDE®, Brezilya) ederek farkli bir trombosit
konsantrasyonu ‘Enjekte  edilebilir
Trombositten Zengin Fibrin’® (i-PRF) elde
etmislerdir.5? Miron ve arkadaslar ise i-PRF,
10 ml tam kani antikoagiilan igermeyen
tiiplerde 700 rpm'de 3 dakika (60 x g) oda
sicakliginda bir Duo Santrifiij (PRF eldesi i¢in
kullanilan bir cihaz, Nice, Fransa) ile prepare
ederek elde etmislerdir.>® i-PRF sadece beyaz
hiicreleri ve trombositleri degil, ayn1 zamanda

olan

kok hiicrelerini ve endotel hiicrelerini de
icerdigine inanilmaktadir. Bu nedenle, sadece
bir trombosit konsantresi degil, ‘kan

konsantresi” olarak kabul edilmektedir.5® %*
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Literatiirde trombosit konsantrelerinin
antimikrobiyal ~ etkinligini ~ degerlendiren
calismalar da mevcuttur. Bir ¢alismada, kronik
periodontitis  ile  yakin  iliskili  olan
Porphyromonas gingivalis ve Aggregatibacter

actinomycetemcomitans’in trombosit
konsantreleri  tarafindan  inhibe edildigi
goriilmiistiir.® PRP, PRF ve i-PRF’in

antimikromiyal etkilerinin degerlendirildigi bir
in-vitro ¢alismada, i-PRF’in antimikrobiyal
giiclinlin diger trombosit konsantrelerine gore
daha yiiksek diizeyde oldugu goriilmiistiir.5

Dis hekimliginde PRF kullanilan klinik
uygulamalar sunlardir:

*  giniis lifting prosediirleri®’
= soket koruma®®

= PRF membrane; lokalize ve multiple
diseti ¢ekilmelerinde, koronale veya laterale
birlikte

59, 60

pozisyone flep ile ¢ekilmenin
kapatilmasinda kullanilir.
*  Kistik kavitelerin doldurulmasinda®

= Kombine perio-endo lezyonlarda,
furkasyon defektleri, kemik ici defektlerde®? 53

»  Sekonder yara iyilesmesinde*®

Ikinci nesil trombosit
bir

konsantre biiylime faktorii (CGF), ilk olarak

konsantrasyonlarindan digeri  olan
2006 yilinda Sacco tarafindan gelistirilmistir.%
CGF, vendz kanin santrifiijiyle iiretilmektedir
ve trombositler, PRF’de oldugu gibi ayni fibrin
matrisi iceren bir jel tabakasinda konsantre
edilmektedir.®® CGF, kan numunelerinin, ozel
bir santrifiij cihazinda (Medifuge, Silfradent,
ftalya) doniisiimlii ve kontrollii hizlarda (2700
rpm de 2 dakika, 2400 rpm de 4 dakika, 2700
rpm de 4 dakika, 3000 rpm de 3 dakikalik)
santrifiij edilmesiyle elde edilmektedir.®® Farkli
bol biiylime
faktorleri ile ¢ok daha biiyiik ve yogun fibrin
matrisinin izolasyonuna izin vermektedir.
Sekil-6’da CGF’santrifiij sonrasi ayrildigi 3

santrifiij  hizlari, miktarda

tabaka gosterilmistir.5’
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Resim-6. Hazlrlanan CGF; santriftijden sonra kan ii¢c katmana
ayrilir. a) Trombositten zayif plazma tabakasi (fibrinojen ve
koagiilan faktorler olmadan kan plazmasi). b) Fibrin buffy coat
katman1 (CGF) (ist kisimda; biiyiime faktorleri, beyaz kan
hiicreleri, alt kisimda; kok hiicreleri iceren) ¢) Kirmizi kan
hiicresi tabakas1 (kirmizi ve beyaz kan hiicreleri, trombositler ve
pihtilagsma faktorleri igeren).

CGF farkl1 hizlardaki santrifiij sistemiyle,
PRF'ye kiyasla biiylime faktorleri agisindan
daha genis ve daha yogun bir fibrin matrisinin
izolasyonuna sahiptir.® Bu nedenle, CGF’nin
rejeneratif potansiyel ve klinik manipiilasyon
icin daha iyi Ozelliklere sahip olmasi
beklenebilir.®® CGF ve PRF hemen hemen ayni
bilesenleri igerir; ancak CGF'nin sahip oldugu
yiikksek gerilme dayaniklilign ve viskozite,
bliyiime faktorlerini proteolizden daha iyi
korumaktadir.®® Boylece, CGF’deki biiyiime
faktorii salinim siiresi uzamaktadir. Dohan ve
ark., PRF'nin biiyiime faktorlerinin en az bir
hafta boyunca salimmnin devam edebilecegini
belirtmislerdir.®* Qin ve ark. CGF'nin TGF-B1'
uzun salimini
Ayrica,
CGF hazirlama islemi sirasinda diferansiyel
trombositlerdeki

sire (en az 13 giin)

gergeklestirdigini - gdstermislerdir.®

santrifiij — basamaklarinda,
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sirekli carpigma ve riiptiirasyon, biiyiime
faktorlerinin - salimimimm  da  arttirmaktadir.®®
Teorik olarak, CGF entegre bir biiylime
faktorii rezervuarmna sahip giliglii bir biyo-

iskeleye doniismektedir.

CGF de tipki PRF gibi otojen kaynakli
bir
reaksiyona ve enfeksiyona yol agmaz ve

oldugundan  herhangi immiinolojik
hazirlanmas1 esnasinda ilave kimyasal bir
maddeye ihtiyag PRF
trombositlerden salinan sinyal molekiilleriyle
kandan doku yaralanmasi olan bolgeye
toplanan mezenkimal hiicreler i¢in destekleyici
bir matriks saglamaktadir. Dolagimda bulunan
mezenkimal hiicrelerden olan CD34 pozitif
hiicreleri, vaskiilarizasyon ve anjiyogenez
tizerinde 6nemli rol oynamaktadir. CGF’deki
CD34 pozitif hiicre varliginin arastirildigt
calismada, hem CGF ve hemde RBC
tabakalarininda CD34 pozitif hiicrelerinin
varligi tespit edilmis ve CGF tabakasinda daha
yiiksek sayida bulunmustur.%® CGF teki yiiksek

duyulmaz.

rejenerasyon kapasitesi, vaskiilarizasyon ve
anjiyogenez acisindan terapétik potansiyele
sahip olan CD34 pozitif hiicre varlig
iliskilendirilmektedir.* © Kemik defektlerinin
rekonstriikksiyonunun CGF, PRP ve PRF
kullanilarak degerlendirildigi hayvan
caligmasinda, osteojenik potansiyelleri
bakimindan karsilagtirilmis fakat aralarinda
istatistiksel acidan fark bulunmamistir.®® CGF
kullanildiginda

potansiyel

sinlis  augmentasyonunda

osteogenezisi hizlandirict

gostermigtir.®

2010 yilinda Sohn ve arkadaglari, 20-60cc
vendz kani 0Ozel bir santrifiij cihazinda
(MEDIFUGE, Silfradent, Sofia, Italy) 2400-
2700 rpm de 2 dakika santrifiije ederek enjekte
edilebilir bir trombosit konsantrasyonu olan
‘Otolog Fibrin Glue’ (AFG) elde etmisler ve
bunu kemik greftleriyle karistirarak greftin
defektlerde daha stabil kalmasini saglayan
‘Sticky Bone’ kavramim gelistirmiglerdir.”

Dis hekimliginde CGF kullanilan klinik
uygulamalar sunlardir:
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*  siniis lifting prosediirleri® ¢

*  alveolar sirt augmentasyonu’® "

»  kemik i¢i defektler™

= furkasyon defektleri’

= diseti ¢cekilmeleri’™

»  kist kavitelerinin doldurulmasinda’’
= sinir parestezilerinin tedavisinde

= alveol soketin korunmasinda™

= tme tedavisinde®

SONUC
Trombosit  konsantrasyonlari rejeneratif
tedavilerin  potansiyel  {riinleri  olarak

giinimiize kadar siklikla kullanilagelmigtir.
Trombosit konsantrasyonlarina olan yiiksek
ilgi, rejenerasyon kapasitesini artiran yeni
iirlinlerin  kesfine ortam hazirlamistir. PRP,
PRGF, PREF tiirleri (A-PRF, T-PRF, i-PRF) ve
CGF’e bakildiginda her iiriin kendinden 6nceki
konsantrenin noksanliklarini
gelismis formunun elde edilmesi amaciyla
kesfedilmistir. Bu triinlerden 6zellikle A-PRF,

giderip daha

T-PRF, i-PRF, AFG ve CGF ile ilgili
literatiirde yeterli sayida caligma
bulunmamaktadir. Bu konsantrelerin

rejeneratif potansiyelinin tespiti i¢in daha fazla
calismaya ihtiyag¢ vardir.
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