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OZET

Amag: Bu kesitsel calismanin amaci ebeveynlerin pediatrik
uyku apnesi ile ilgili bilgilerini ve ortodontistin bu hastaligin
teshis ve tedavisindeki yeri ile ilgili fikirlerini degerlendirme-
ktir.

Gereg ve Yontem: Pediatrik uyku apnesi hakkindaki farkin-
dalik ve gorusleri 6lgmek Uzere tasarlanmis bir anket,
¢ocuklarinin ortodontik tedavisi i¢in bir Universite ortodonti
klinigine bagvuran uygun érneklem grubu ebeveynlere uygu-
landl. Elde edilen veriler ortalama ve sikliklari iceren tanim-
layici istatistikler ile analiz edildi. Demografik degiskenler ile
sorgulanan bilgi maddeleri arasindaki korelasyonlar Pearson
ki-kare testi kullanilarak incelendi.

Bulgular: Anket toplam 260 ebeveyn tarafindan cevaplandi.
(Ortalama yas: 40,7+6,6 yil, 169 kadin, 91 erkek). Ebeveyn-
lerin cogu, dis hekimleri ve ortodontistlerin tibbi hastalik
riskleri yonunden c¢ocuklarinda degerlendirme yapmasinin
cok 6nemli oldugu gorusundeydi (sirasiyla %76,5 ve %76,2).
Ebeveynler ayni zamanda ortodontistin cocuklarini uyku ap-
nesi riski yonunden degerlendirmesiniisteyeceklerini (%92,7)
ve e@er ortodontist yonlendirirse uyku apnesi acisindan
degerlendirilmek Uzere ¢ocuklarini doktora goétureceklerini
(%97,5) belirttiler. Cogu ebeveyn pediatrik uyku apnesi hak-
kinda temel duzeyde bir bilgiye sahip olmasina ragmen, bu
hastaligin etyolojisi, semptomlari, teshisi, sonuclari ve tedavil-
eri hakkinda bilgileri yoktu. Artmis egitim seviyesi, pediatrik
uyku apnesi hakkindaki bilgi duzeyi ile anlamli duzeyde il-
iskiliydi (p<0,05).

Sonugc: Sonuclar ortodonti klinigine bagvuran ebeveynlerin
cocuklarinin uyku apnesi yonunden incelenmesine olumlu
baktigini géstermistir. Ancak bilgi duzeylerinin dusukluga,
ebeveynler arasinda pediatrik uyku apnesi farkindaligini art-
tirmak icin egitsel yontemlerin gelistirilmesi gerekliligini orta-
ya koymustur.

Anahtar kelimeler: Obstruktif uyku apnesi, bilgi duzeyi, an-
ket

SUMMARY

Aim: The purpose of this cross-sectional study was to assess
parents' knowledge on pediatric sleep apnea and their atti-
tudes regarding the role of the orthodontist in the diagnosis
and management of sleep apnea.

Materials and Methods: A questionnaire designed to eval-
uate awareness and views about pediatric sleep apnea was
given to a convenience sample of parents visiting a universi-
ty clinic for the orthodontic treatment of their children. Data
were analyzed using descriptive statistics including means
and frequencies. Pearson's chi-square statistics were used in
order to determine the correlation between knowledge items
questioned and demographic variables.

Results: The survey was completed by 260 parents (mean
age: 40.7+6.6 years, 169 female, 91 male). The majority of
parents thought it was very important for dentists and ortho-
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dontists to identify increased risk for medical conditions
(76.5% and 76.2%, respectively). The parents were also
willing to have an orthodontist screen their child (92.7%)
and they would accept a referral to a sleep specialist if
suggested by the orthodontist (97.5%). Even though
most of the parents had some basic knowledge about
the disease, the majority did not know about the etiology,
signs and symptoms, diagnosis, health consequences
and treatment of pediatric sleep apnea. A higher educa-
tional level and knowledge about the disease showed a
statistically significant relationship (p<0.05).
Conclusion: The results showed that the parents are
well-disposed towards chairside screening for sleep
apnea in an orthodontic clinic. Low knowledge level
showed the need of developing educational interven-
tions aimed at optimizing pediatric sleep apnea knowl-
edge among parents.

Keywords: Obstructive sleep apnea, knowledge level,
questionnaire

GIRIS

Uyku Apnesi Sendromu tum c¢ocukluk yas gruplarinda
gorulebilen, uykuda artmis faringeal kollapsa ve Ust ha-
vayolu rezistansina bagli gelisen horlama ve/veya artmig
solunum eforu ile karakterize bir hastaliktir.” Cocuklarda
uyku apnesi goralme sikligi %1-4 arasinda rapor edilme-
ktedir.2® Cocukluk déneminde goérulen uyku apnesinin
en yaygin etyolojik faktéri buyumus adenoid ve/veya
tonsiller ile obezitedir.* Maksiller ve mandibuler retrog-
nati, artmis yuz yuksekligi, azalmis yaz genisligi ve art-
mis overjet gibi kraniyofasiyal anomaliler de havayolu
morfolojisindeki degisiklikler ve solunum problemleri ile
iliskilidir.>” Cocuklarda uyku apnesinin tedavi yontemleri
etyolojik faktore gore degisiklik gosterir. Tonsillektomi
ve/veya adenoidektomi ve CPAP en sik kullanilan teda-
vi yontemleridir. Ayrica kraniyofasiyal anomalileri olan
cocuklarda fonksiyonel ortopedik apareyler ve cerra-
hi-ortodontik yaklagimlarla basarili tedavi sonuclar elde
edilebilmektedir.?

Tedavi edilmeyen uyku apnesi sendromu nérobilis-
sel gelisimde gerilige, okul performansinda azalmaya,
davranissal sorunlara, kardiyovaskuler morbiditeye, me-
tabolik problemlere ve nokturnal entreze yol acabilir.®
Ancak tim bu olumsuz sonugclarina ragmen, uyku apne-
sinin pediatrik populasyondaki teshis oranlar hala ye-
tersizdir.”® Cocuklarda gorulen uyku apnesi konusunda
farkindaligin arttinlmasi ve taramanin yayginlastirilmasi
daha erken tedaviye ve morbiditenin azaltilmasina kat-
kida bulunacaktir. Bu nedenle ¢cocuklarin uyku apnesi
yonunden degerlendirilmeleri tum hekim gruplarinin ru-
tin klinik uygulamalari arasinda yer almalidir.

Son vyillarda yapilan yayinlarda dis hekimlerinin uyku
apnesinin tedavisindeki rollerine ek olarak hastaligin ilk
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teshisi ve uykuylailigkilisolunum bozukluklariylailgilenen
medikal bolumlere yonlendirmelerin yapilmasi konusun-
daki sorumluluklar tzerinde de durulmaktadir.’'2 Ancak
Bian™ yaptigi calismada uyku apnesi konusunda dok-
torlar ve dis hekimleri arasindaki kooperasyonun "zayif"
oldugunu, dishekimlerinin yarnsindan fazlasinin klinikte
uyku apnesinden suphelendikleri bir hastalarn oldugun-
da doktordan konsultasyon istemediklerini rapor etmistir.
Ulkemizde ortodonti kliniklerine tedavi igin basvuran
cocuk sayisinin ¢ok fazla olmasi nedeniyle ortodontistler
uyku apnesine yonelik taramanin yapilmasinda etkin bir
rol Ustlenebilir ve gerekli gordukleri durumlarda daha ile-
ri degerlendirmeler icin gerekli yonlendirmeleri yapabilirler.
Ancak eger hastalar yonlendirme yapilmasina ragmen
kooperasyon goéstermez ve doktora basvurmazlarsa
teshis oranlarinin arttirilmasi mamkun olmayacaktir.™
Bireylerin saglik davraniglarini aciklamak icin gelistirilen
Saglik inan¢ Modeli'ne gore tibbi 6nerilere gosterilen
kooperasyonu belirleyen faktérlerden birisi de hastalik
hakkindaki bilgi duzeyidir.’”® Bu nedenle calismamizda
cocuklarinin tedavisi i¢in ortodonti klinigine basvuran
ebeveynlerin pediatrik uyku apnesi ile ilgili bilgilerini ve
ortodontistin bu hastaliin teshis ve tedavisindeki yeri ile
ilgili fikirlerini degerlendirmeyi amacladik.

GEREC VE YONTEM

Calismanin etik kurul onayi Hacettepe Universitesi Gi-
risimsel Olmayan Klinik Arastirmalar Etik Kurulu'ndan
alindi (Onay No: GO 16/375-20) ve calisma Helsinki
Deklerasyonu Prensiplerine uygun olarak yuratalda.
Calisma grubu universitemizin Ortodonti Anabilim Dali'na
¢ocuklarinin tedavisi icin bagvuran ebeveynler arasindan
olusturuldu. Kapsamli bir literattr taramasinin ardindan
bu calismanin amacina uygun olarak kullanilabilecek
hazir veri toplama araci mevcut olmadigi goéraldugu icin
uyku tibbinda uzman olan 5 hekim, 3 ortodontist ve an-
ket sorularinin olusturulmasi konusunda deneyimli 1
epidemiyolog tarafindan yeni bir anket tasarlandi. Hazir-
lanan anket anlasilabilirlik ve tamamlama kolayliginin be-
lirlenebilmesi icin 15 ortodontist ve 25 ebeveyn tarafin-
dan dolduruldu. Bu kisilerle yuzyuze yapilan gérusmeler
cercevesinde gerekli duzeltmeler yapilarak anketin son
hali olusturuldu. Anketin son halinde kullanilan sorular
Tablo 1'de gorulmektedir.

Ankette demografik sorular, gorus sorularn ve pediatrik
uyku apnesinin tanimi, etyolojisi, bulgu ve semptomlar,
teshisi, etkileri ve tedavisi konusunda bireyin bilgisini
olcen; Dogru, Yanlis ve Bilmiyorum olarak cevaplanan 18
bilgi sorusu mevcuttu.

Anket, bilgilendirilmis olurlarinin alinmasinin ardindan
cocuklarinin ortodontik tedavisi icin klinigimize basvuran
ve ortalama yaslari 40,7 yil olan uygun érneklem grubu
260 ebeveyne uygulandi.
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Okuma yazma bilmeyen, kendisi veya esi saglik personeli
olan, cocuguna daha 6nce uyku apnesi teshisi konmus
veya arastirmaya katilmak istemeyen ebeveynler calisma-
ya dahil edilmedi.

istatistiksel degerlendirme igin SPSS, Version 21.0 (IBM
SPSS Statistics for Windows, Version 21.0. Armonk, NY:
IBM Corp.) kullanildi. Elde edilen veriler tanimlayici istatis-
tikler ile analiz edildi. Hastalarin bilgi sorularina verdikleri
cevaplarin cogu "Bilmiyorum" oldugu icin Faktor Analizi
kullanilamadi ve demografik degiskenler ile sorgulanan
tam bilgi maddeleri arasindaki korelasyonlar Pearson ki-
kare testi kullanilarak incelendi. p < 0,05 istatistiksel an-
lamli olarak degerlendirildi.

Tablo 1. Bilgi sorularina verilen cevaplar
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BULGULAR

Calisma grubuna ait demografik veriler Tablo 2'de
gosterilmistir. Anket 169'u kadin, 91'i erkek toplam 260

ebeveyn tarafindan cevaplandi. Ebeveynlerin ortalama
yaslari 40,7+6,6 yildi. Bireylerin bayuk cogunlugu evliydi
(%95,8). Yaklasik %31'i lise mezunuyken, %36'sI ise yuk-
sekdgretim ve Ustl 6grenim duzeyine sahipti. Sadece
%44'0 halen gelir getiren bir iste calismaktaydi ve %71'i
ekonomik durumlarini orta olarak tanimliyordu. %64'U
12 yasina kadar bir il merkezinde yasamigken, su anda il
merkezinde yasayanlarin orani %93't0.

Bireylerin cogunlugu saglik hizmetlerine kolay ulasabil-
diklerini belirtmislerdi (%94). Kendisi veya esi disinda aile
bireyleri arasinda veya yakin cevresinde saglik personeli
olanlarin orani %36'ydi ve bireylerin sadece %14'U saglik
konularinda bir egitime katilmislardi. Ebeveynlerin %77'si
dis hekimlerinin, %76'sI ise ortodontistlerin tibbi hastalik
riskleri yonunden c¢ocuklarinda degerlendirme vyap-
masinin ¢cok énemli oldugu goérusundeydi. Ebeveynlerin
%94'0 ortodontistin ¢ocuklarini uyku apnesi riski yonun-
den degerlendirmesini isteyeceklerini ve %99'u eger
ortodontist yonlendirirse uyku apnesi acisindan deger-
lendirilmek Uzere ¢ocuklarini doktora goétureceklerini be-
lirttiler. Bireylerin sadece %40" uyku apnesi hastaliginin
ne oldugunu bildiklerini sdylerken, cogu bu hastaliga ait
bilgiyi birden fazla kaynaktan edindiklerini belirttiler. Bilgi
kaynaklar sirasiyla aile ve/veya arkadas cevreleri (%49),
internet siteleri (%42), televizyon (%34), doktor (%27) ve
gazete/dergi (%15) olarak bildirildi. Sadece 3 hasta bu
bilgiyi dis hekiminden aldiklarini belirttiler.

Tablo 2. Hastalarin demografik 6zellikleri ve bu 6zelliklerin sorgulanan bilgi
maddeleri ile arasindaki korelasyonlar

Bireyler
Degisken (n=260) p deger araligi*
Ortalama + SS (Min-Maks)
Yas-y1l 40.7+6.6(27-62) 0,06-0,97
Say1 (%)
Cinsiyet 0,27-0,82
Kadin 169(65)
Erkek 91(35)
Gelir getiren iste ¢aligtyor 114(44) 0.14-0.80
12 yagina kadar yasadig1 yer
il 167(64)
ilge-koy 77(30) 0.12-0,77
Yurtdist 2(1)
Cevapsiz 14(5)
Su anda yasadig1 yer
il 242(93)
Tige-koy 13(5) 0,20-0,96
Yurtdist 0(0)
Cevapsiz 5(2)
Ekonomik durum
Tyi 53(20)
Orta 186(72) 0,12-0,69
Kotit 21(8)
Ailede saglik personeli olan 94(36) 0,23-0,85
Saglikla ilgili egitime katilmig 37(14) 0,14-0,97
Egitim diizeyi
Yiiksekogretim ve tisti 93(36)
Lise 81(31) 0,01-0,04%**
Ortaokul ve alt1 86(33)

SS, standart sapma; Min, minimum; Maks, maksimum

* Demografik degiskenler ile sorgulanan bilgi maddeleri arasindaki korelasyonlar
Pearson ki-kare testi kullanilarak incelenmis ve tum sorularla olan iliskiler p deger
araligi olarak sunulmustur. p < 0,05 istatistiksel anlamli olarak degerlendirildi.

*« [statistiksel anlamli
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Bilgi sorularina verilen cevaplar incelendiginde ebev-
eynlerin yarisindan ¢ogunun uyku apnesinin tanimini
(%57,7), horlamanin uyku apnesinin baslica isaretlerin-
den birisi oldugunu (%51,5), uyku apnesi varliginin
belirlenebilmesi icin 6zel bir tetkik gerektigini (%50,8)
ve cocuklarda gorulen uyku apnesinin kendiliginden
gecmeyip tedavi edilmesi gerektigini (%50,4) bildikleri
izlendi. Etyoloji, semptomlar, teghis, sonuglar ve tedaviler
hakkindaki diger bilgi sorulan ebeveynlerin cogu tarafin-
dan bilmiyorum olarak cevaplandi (Tablo 1).

Demografik degiskenlerle bilgi duzeyi arasindaki iliski in-
celendiginde cinsiyet, yas, gelir getiren iste calisma du-
rumu, 12 yasina kadar ve halen yasadigi yer, ekonomik
durum, ailede saglik personeli olup olmamasi ve saglik-
la ilgili bir konuda egitime katilip katilmamis olmasi bil-
gi duzeyi ile iliskili degilken (p >0,05), egitim seviyesi ile
pediatrik uyku apnesi hakkindaki bilgi sorularina verilen
dogru cevaplar arasinda istatistiksel olarak anlamli iligki
mevcuttu (p<0,05) (Tablo 2).

TARTISMA

Obstruktif uyku apnesi sendromu gibi kronik hastaliklarin
teshis ve tedavisi 6nundeki en buyuk engel hastalarn
teshis icin onerilen testlere, tedavi yontemlerine veya
hayat tarzi degisikliklerine goésterdikleri direnctir. Diy-
abet, hipertansiyon ve kistik fibrozis hastalarinda yapilan
calismalar bireylerin hastalik hakkindaki bilgi eksikliginin
saglikla ilgili davranislarda olumsuzluga, yonlendirme
yapilsa bile teshisin konabilmesi icin gerekli yerlere bas-
vurmamalarina ve tedavide koopere olmamalarina yol
actigini gostermektedir.’®'® Owens'® yapti§i calismada
doktorlarin, ¢ocuklarda bir uyku problemi varsa bunun
ebeveynler tarafindan belirlenip kendilerine belirtilme-
sini beklediklerini gostermistir. Pediatrik uyku apnesi-
nin ¢ocuklarin gelisiminde ve sagliginda yaratabilecegi
olumsuzluklar dasunualdugunde ebeveynlerin  bilgi
duzeylerinin belirlenmesi bu nedenle buyuk énem tasl-
maktadir.

Calismamizda ebeveynlerin pediatrik uyku apnesiyle il-
gili bilgi duzeylerinin yetersiz oldugu goérulmustur. Uyku
apnesinin tanimini, horlamanin uyku apnesinin baslica
isaretlerinden birisi oldugunu, uyku apnesi varliginin
belirlenebilmesi icin 6zel bir tetkik gerektigini ve cocuk-
larda gorulen uyku apnesinin kendiliginden gegcmeyip
tedavi edilmesi gerektigini ebeveynlerin yarisindan fa-
zlasi (sirasiyla %57,7; %51,5; %$50.8; %$50.4) biliyordu.
Yani bireylerin yarisindan ¢cogunun dogru cevap verdigi
sorularin orani %22'ydi. Ancak etyoloji, semptomlar,
teshis, sonuclar ve tedaviler hakkindaki bilgi sorulari
%41,5-%80,4 oraninda bilmiyorum olarak cevaplanmisti.
Bizim calismamiza benzer sekilde Schreck ve Richdale?,
Amerikall ebeveynlerin cocuklarinin uyku problemleriyle
ilgili bilgilerinin yetersiz oldugunu ve cocukluk déne-
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mindeki uyku problemlerinde uyku apnesi gibi spesifik
alt bagliklarla ilgili bilgi sorularinin sadece %25'ine dogru
cevap verebildiklerini gostermislerdir. Strocker ve Sha-
piro?' ise adenotonsiller hipertrofiye sekonder gelisen
uyku apnesi ve tonsillektominin faydasi ile ilgili Amerikan
ebeveynlerin bilgi duzeyinin yetersiz oldugunu rapor et-
mislerdir.

Dis hekimlerinin hastalarini tibbi hastaliklar yontinden
degerlendirmesi risk altindaki hastalarin daha erken
tespit edilmesine ve hastalarin teshis ve tedavi icin ge-
rekli bolumlere yonlendirilmesine yardimci olabilir.?
Son yillarda yapilan calismalar hem hastalarin hem de
dis hekimlerinin, muayene sirasinda bireylerin bazi tibbi
hastaliklar yonunden degerlendirilmesine olumlu bak-
tigini gostermektedir.2224 Saglik hizmetlerinde bu sekil-
de bir butunlesik yaklasim, obstruktif uyku apnesi gibi
hastaliklarin uzun dénem olumsuz etkilerinin azaltilmasi-
na yardimci olabilir. Bizim ¢alismamizda da ebeveynlerin
buyuk cogunlugu dis hekimlerinin ve ortodontistlerin tib-
bi hastalik riskleri ydonunden ¢ocuklarinda degerlendirme
yapmasinin ¢ok 6nemli oldugu goérusundeydi. Ebeveyn-
lerin %94'U ortodontistin ¢ocuklarini uyku apnesi riski
yonunden degerlendirmesini isteyeceklerini ve %99'u
eger ortodontist yonlendirirse uyku apnesi acisindan
degerlendirilmek uzere c¢ocuklarini doktora goéturece-
klerini belirttiler. Bu bulgu, ¢zellikle cocukluk déneminde
ortodontik problemler ve ¢uruk nedeniyle dis hekimleri-
nin sik gidilen bir hekim grubu oldugu dusunuldagunde,
pediatrik uyku apnesinin erken teshisi acisindan buyuk
bir imkan olusturabilir.

Demografik degiskenlerle bilgi duzeyi arasindaki iliski
incelendiginde sadece egitim seviyesi pediatrik uyku ap-
nesi hakkindaki bilgi sorularina verilen cevaplar ile istatis-
tiksel olarak anlamli diizeyde pozitif korelasyon goésterdi.
Literaturde kronik hastaliklarla ilgili bilgi duzeyinin egitim
seviyesiyle iliskisi konusunda celiskili sonug¢lar mevcut-
tur. Deis ve ark.'lan?® astimi olan ¢ocuklarda ilaclarn
kullanim duzeyinin ebeveynin egitim duzeyi lise seviye-
sinin Ustune ciktiginda arttigini ve bu ebeveynlerin te-
davi konusunda daha bilgili oldugunu rapor etmislerdir.
Schreck ve Richdale? ise Universite ve Ustu duzeyde
egitimi olan bireylerle olmayan bireyler arasinda ¢ocuk-
larda uyku bozukluklaryla ilgili bilgi duzeyinin anlaml
bir fark gostermedigini bulmuslardir. Bu nedenle bilgi
duzeyini etkileyebilecek faktorlerin ilerideki calismalarda
daha detayli degerlendirilmesi gereklidir.
Calismamizdaki bireyler uyku apnesi hastaligiyla ilgili bil-
gileri sirasiyla aile ve/veya arkadas cevrelerinden (%49),
internet sitelerinden (%42), televizyondan (%34), doktor-
dan (%27) ya da gazete/dergilerden (%15) edindiklerini
soylediler. Sadece 3 hasta bu bilgiyi dis hekiminden al-
diklarini belirttiler. Amerika'da yapilan bir arastirmada ise
kisilerin saglikla ilgili bilgi edinmek icin doktor veya ben-
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kisilerin saglikla ilgili bilgi edinmek i¢cin doktor veya ben-
zeri saglik ¢calisanlarina (%86) ve aile/arkadas ¢evresine
(%68) danistiklari, %57'sinin internete ve %54'Uniin kitap
veya diger basili referans kaynaklarina baktiklarn belir-
lenmistir.26 Calismamizda bireylerin baslica bilgi kaynagi
olarak aile/arkadas cevrelerini belirtmesi ilgi ¢ekici bir
bulgudur. Kisilerin neden bilgi almak icin ilk olarak saglik
calisanlarina danismadiginin sebepleri arastirmamizin
kapsaminin digindadir ancak bireylerin saglikli bilgi-
ye ulasmasini saglamak hastalarla hekimler arasindaki
iletisimin arttinlmasiyla mumkan olabilir. ilave olarak,
toplumda saglikla ilgili bilginin nereden edinildigi ve
bunlarin sebepleri ileri caligmalarda belirlenmelidir.

Bu arastirmanin bulgulan ortodonti kliniklerine ¢ocuk-
larinin tedavisi icin basvuran ebeveynlerin pediatrik
uyku apnesi konusundaki bilgilerinin yetersiz oldugunu
gosterse de genelleme yaparken calismamizin potansi-
yel sinirlamalan da g6z 6nunde bulundurulmalidir. Bu
sinirlamalardan birincisi standardize olmayan bir anket
kullanilmasidir. Bunun sebebi literatirde obstruktif uyku
apnesi hakkinda genel bilgi duzeyinin belirlenebilecegi
gecerliligi gosterilmis bir anket olmamasidir. Diger bir
sinirlama ise arastirmanin sosyoekonomik duzeyi orta ve
Uzeri sayilabilecek bireyler ile gerceklestirilmis olmasidir.
Daha dusuk sosyoekonomik duzeydeki ebeveynlerde bil-
gi duzeyinin daha da dusuk olmasi beklenebilir. Bu ned-
enle farkli 6rneklem gruplarinda bilgi duzeyi belirlenmeli
ve toplumda bu hastaligin farkindaligini arttirmak icin
egitsel girisimlerde bulunulmalidir.

SONUCLAR

Sonugclar ortodonti klinigine bagvuran ebeveynlerin
cocuklarinin uyku apnesi yonunden incelenmesine
olumlu baktigini géstermistir. Ancak bilgi duzeylerinin
duasuklugu, ebeveynler arasinda pediatrik uyku apnesi
farkindaligini arttirmak icin egitsel yontemlerin gelistir-
ilmesi ve ortodontistlerin ebeveynleri egitmek icin proak-
tif bir yaklasim icinde olmasi gerekliligini ortaya koymus-
tur.

KAYNAKLAR

1. American Academy of Pediatrics. Clinical Practice
Guideline: Diagnosis and Management of Childhood Ob-
structive Sleep Apnea Syndrome. Pediatrics 2002; 109:
704-712.

2. Kaditis AG, ve ark. Obstructive sleep disordered breath-
ing in 2- to 18-year-old children: diagnosis and manage-
ment. Eur Respir J 2016; 47: 69-94.

3. Bonuck KA, ve ark. Prevalence and persistence of
sleep disordered breathing symptoms in young children:
a 6-year population-based cohort study. Sleep 2011; 34:
875-884.

4. Gozal D, Kheirandish-Gozal L. Obesity and excessive

daytime sleepiness in prepubertal children with obstruc-
tive sleep apnea. Pediatrics 2009; 123: 13-18.

5. Taner T, Saglam Aydinatay B. Physiologic and den-
tofacial effects of mouth breathing compared to nasal
breathing. In: Onerci TM, editor. Nasal physiology and
pathophysiology of nasal disorders. Berlin Heidelberg:
Springer-Verlag; 2013. p. 567-88.

6. Cakirer B, ve ark. The relationship between craniofacial
morphology and obstructive sleep apnea in whites and
in African-Americans. Am J Respir Crit Care Med 20071;
163: 947-950.

7. Flores-Mir C, ve ark. Craniofacial morphological char-
acteristics in children with obstructive sleep apnea syn-
drome: a systematic review and meta-analysis. J Am Dent
Assoc 2013; 144: 269-277.

8. Capdevilla OS, Kheirandish-Gozal L, Dayyat E, Gozal D.
Pediatric obstructive sleep apnea: complications, man-
agement, and long-term outcomes. Proc Am Thorac Soc
2008; 15: 274-282.

9. Dehlink E, Tan HL. Update on paediatric obstructive
sleep apnoea. J Thorac Dis 2016; 8: 224-235.

10. Reiter J, Rosen D. The diagnosis and management of
common sleep disorders in adolescents. Curr Opin Pedi-
atr 2014; 26: 407-412.

11. Cole AM. The role of dentistry in the field of sleep
medicine..are we respecting the physiology? Cranio
2014; 32: 9-10.

12. Gauthier L, ve ark. Position paper by Canadian den-
tal sleep medicine professionals on the role of different
health care professionals in managing obstructive sleep
apnea and snoring with oral appliances. Can Respir J
2012; 19: 307-309.

13. Bian H. Knowledge, opinions, and clinical experience
of general practice dentists toward obstructive sleep ap-
nea and oral appliances. Sleep Breath 2004; 8: 85-90.
14. Forrest CB, Shadmi E, Nutting PA, Starfield B. Special-
ty referral completion among primary care patients: re-
sults from the ASPN Referral Study. Ann Fam Med. 2007;
5:361-367.

15. Carpenter CJ. A meta-analysis of the effectiveness
of health belief model variables in predicting behavior.
Health Commun. 2019; 25: 661-669.

16. Balfour L, ve ark. Development and psychometric val-
idation of a cystic fibrosis knowledge scale. Respirology
2014; 19: 1209-1214.

17. Mahon AM, Moore GD, Gazes MI, Chusid E, Mac-
Gilchrist C. An Investigation of Diabetes Knowledge Lev-
els Between Newly Diagnosed Type 2 Diabetes Patients
in Galway, Ireland and New York, USA: A Cross-Sectional
Study. Int J Low Extrem Wounds 2016; 15: 194-202.

18. Chatziefstratiou AA, Giakoumidakis K, Fotos NV,
Baltopoulos G, Brokalaki-Pananoudaki H. Translation
and validation of the Greek version of the hypertension

Ttepeklinik



knowledge-level scale. J Clin Nurs 2015; 24: 3417-24.
19. Owens JA. The practice of pediatric sleep medicine:
results of a community survey. Pediatrics 2001; 108: e51.
20. Schreck KA, Richdale AL. Knowledge of childhood
sleep: a possible variable in under or misdiagnosis of
childhood sleep problems. J Sleep Res 2011; 20: 589-97.
21. Strocker AM, Shapiro NL. Parental understanding
and attitudes of pediatric obstructive sleep apnea ade-
notonsillectomy. Int J Pediatr Otorhinolaryngol 2007; 71:
1709-1715.

22. Miller CS, Westgate PM. Implications of medical
screenings of patients arriving for dental treatment. J Am
Den Assoc 2014; 145: 1027-1035.

23. Greenberg BL, Kantor ML, Jiang SS, Glick M. Patients'
attitudes toward screening for medical conditions in a
dental setting. J Public Health Dent 2012; 72: 28-35.

24. Greenberg BL, Glick M, Frantsve-Hawley J, Kantor
ML. Dentists' attitudes toward chairside screening for
medical conditions. J Am Dent Assoc 2010; 141: 52-62.
25. Deis JN, Spiro DM, Jenkins CA, Buckles TL, Arnold
DH. Parental knowledge and use of preventive asthma
care measures in two pediatric emergency departments.
J Asthma 2010; 47: 551-556.

26. Pew Research Center. Washington, DC: Pew Internet
& American Life Project; 2009. http://www.pewinternet.
org/2009/06/11/the-social-life-of-health-information/

Ttepeklinik

Ebeveynlerin uyku apnesi hakkindaki bilgileri



ORIGINAL RESEARCH

The effect of four
irrigation techniques
on the amount of
apically extruded

debris in pulpectomy of

primary teeth

Dort farkl irrigasyon
tekniginin sut disi kok

kanal tedavisi sirasinda
apikalden tasan debris

miktarina etkisi

Assist. Prof. Dr. Burak Buldur
Cumhuriyet University, Faculty of Dentistry,
Department of Pedodontics, Sivas

Assoc. Prof. Dr. Arife Kapdan

Cumhuriyet University, Faculty of Dentistry,
Department of Pedodontics, Sivas

Received: 14 April 2017
Accepted: 21 June 2017

doi: 10.5505/yeditepe.2017.58077

Corresponding author:

Assist. Prof. Dr. Burak Buldur

Cumbhuriyet University, Faculty of Dentistry,
Department of Pedodontics, Sivas

Phone: 0346 219 10 10/ 2757 - 0 544 209 51 54
E-mail: bbuldur@gmail.com

SUMMARY

Aim: The aim of this in vitro study was to compare the amount
of apically extruded debris of primary molar root canals
during pulpectomy using four irrigation techniques.
Materials and Methods: Root canals of eighty primary sec-
ond molar teeth were instrumented using ProTaper Next ro-
tary system and randomly divided into 4 experimental groups
(n=20): group | -EndoVac, group lI- manual dynamic agita-
tion (MDA), group llI- Self Adjusting File (SAF), and group
IV- conventional needle irrigation (CNI). Bidistilled water was
used as irrigant and the apically extruded debris was collect-
ed and dried in preweighed Eppendof tubes. Data were an-
alyzed statistically using the ANOVA and the Bonferroni post
hoc t-test (p=0.05).

Results: EndoVac and SAF extruded significantly less de-
bris than did MDA and CNI (p<0.05), while no statistically
significant difference was found between EndoVac and SAF
(p>0.05). Conclusions: Within the limitations, all irrigation
systems extruded debris. EndoVac and SAF extruded less de-
bris compared with MDA and CNI.

Keywords: Apical extrusion, primary teeth, pulpectomy, root
canal irrigation

OZET

Amac: Bu in-vitro calismanin amaci, dort farkli irrigasyon
teknigi kullanilarak gerceklestirilen sut disi kok kanal tedavisi
sirasinda apikalden tasan debris miktarini karsilagtirmaktir.
Gerec¢ ve Yontem: Seksen insan sut ikinci molar dislerinin
kok kanallar, ProTaper Next rotary sistem kullanilarak pre-
pare edildi ve rastgele 4 deney grubuna (n = 20) ayrildi: grup
| -EndoVac, grup ll-manuel dinamik ajitasyon (MDA), grup
lll- Self- Adjusting File (SAF), ve grup IV- geleneksel siringa
irrigasyonu (GSI). irrigasyon solusyonu olarak bidistille su
kullanildi ve apikalden tasana debris 6énceden tartilmis Ep-
pendof tupleri icinde toplandi ve kurutuldu. islem 6ncesi
olculen Ependorf taplerinin agirligy, islem sonrasi degerinden
cikarlarak apikalden tasan debris miktari hesaplandi. Veriler,
ANOVA ve Bonferroni post hoc t-testi kullanilarak istatistiksel
olarak analiz edildi (p=0.05).

Bulgular: EndoVac ve SAF, istatiksel olarak anlamli bicimde
MDA ve GSi'na gore daha az debris tasimina neden olurken
(p<0.05), EndoVac ve SAF arasinda istatiksel olarak anlamli
bir fark goralmedi (p> 0.05).

Sonugc: Calismanin sinirlamalari gergevesinde, kullanilan tim
irrigayon sistenleri apikalden debris tagimina neden oldu. En-
doVac ve SAF, MDA ve GSi'na gore daha az debris tasimina
neden oldu.

Anahtar Kelimeler: Apikal ekstrizyon, sut disler, pulpektomi,
kok kanal irrigasyon

INTRODUCTION

Irrigation is an integral part of chemical debridement of root
canals.” Especially, in primary teeth, debridement of the root
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canals by chemical irrigation agents is as important as
the mechanical instrumentation. Evenmore, chemical ir-
rigation agents are mostly in the foreground during root
canal treatment of primary teeth.2® Although irrigation
solutions and systems are generally considered to be
safe, severe complications can occur during or as a con-
sequence of root canal irrigation which become more
crucial when the proximity of the permanent tooth germs
are regarded.*® Because of the large number of acces-
sory canals located in the furcation area of deciduous
teeth,” irrigation solutions can easily pass into the furca-
tion area, which poses a high risk for permanent tooth
germ exists in that area.® Klein and Kleier® reported in their
case report of a 10-year old patient that a sodium hypo-
chlorite accident is a rare event in adults, but even more
so in children. Also, Siqueira™ reported the prevalence
of complications associated with NaOCl ranging from 1%
to 16% in adult patients. According to Kleier * 42% of the
responding endodontists in US had experienced at least
one NaOCl accident. For these reasons, it is necessary to
prevent the possible toxic effects of irrigation solutions in
the treatment of dairy root canal.

As known, the apical foramen, which is enlarged due to
the physiological/pathological resorption, lateral/ acces-
sory canals and iatrogenic perforations in primary teeth,
is the current pathway for the extruded materials. There-
fore in primary teeth, one of the most important compli-
cation is apical extrusion of intracanal debiris, irrigation
solutions and microorganisms and their by-products.”!
These extruded materials can cause periradicular inflam-
mation, post-operative pain and failure after treatment.?
Also, extruded materials can have toxic effects on under-
lying tooth germ during endodontic treatment.”™ Thus,
prevention of the cytotoxic effects of apically extruded
debris and irrigants on the periapical tissues and tooth
germs is a relevant factor for safety endodontic proce-
dures in pediatric root canal therapy.®

Although conventional needle irrigation (CNI) is the most
widely used irrigation technique in endodontic proce-
dures, several irrigation techniques and devices are be-
ing used to improve the disinfection of root canal sys-
tem.™ New developments in irrigation delivery systems
have led to new design concepts which efficiently clean
and disinfect entire root canal system with minimal risk of
apical extrusion of harmful content.™

EndoVac (Discus Dental, Culver City, CA) is an apical neg-
ative pressure irrigation system that safely delivers irriga-
tion solutions into the apical areas and irregularities of
the root canal, and also suctions out debris.™ This system
provides significantly less debris extrusion and irrigant,
therefore have less risk of NaOCl accident.”

Manual dynamic agitation (MDA) with gutta-percha
points has been described as a cost-effective technique
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for debridement of the entire root canal system.'® In this
technic, a well-fitted gutta-percha master cone is placed
into a previously prepared root canal and irrigation solu-
tion was agitated by pumping gutta-percha. Gu ."® report-
ed that MDA may be an alternative irrigation activation
system to conventional needle irrigation to eliminate va-
por lock effect, which is a physical phenomenon of gas
entrapment within a closed-end microchannel, in the
apical part of root canal.

Self-Adjusting File (SAF) is a system with hollow file
designed which is composed of a thin NiTi lattice,
1.5-mm-diameter in diameter with continuous irrigation
provided by a peristaltic pumb.?® Metzger? stated that
SAF can also be used without activation of the file, as a
non activated device for the irrigation of root canals. As
an important clinical factor during pedodontic patients
treatment, and also because of its use of single-file with
continuous irrigation, SAF can clinically reduce treatment
time in primary teeth.

Although several studies have examined the irrigation
systems in permanent teeth regarding apical extru-
sion,'22124 to our knowledge, to date there is no study
which is conducted in primary teeth. The anatomical
variations show more importance and difference in pri-
mary teeth than permanent teeth,” since as physiological
or pathological resorption begins and extends into the
primary roots, resulting in additional anatomical com-
munications with the periapical tissues that cause easily
extrusion of intracanal content and irrigants to periapical
tissue.?® Thus, the results of previous studies obtained in
permanent teeth can not be directly routed to primary
teeth.

The aim of this in vitro study was to compare the amount
of apically extruded debris of primary molar root canals
using different irrigation delivery and activation systems
with EndoVac, non activated SAF, MDA and CNI. The null
hypotesis tested in this study was that there is no differ-
ence between the amounts of apically extruded debris
associated with these irrigation systems.

MATERIALS AND METHODS

Ethical approval and sample size calculation

Ethical approval was obtained from the Health Ethics
Committee of the University of Cumhuriyet, Sivas, Turkey
(ID: 2016-06/12). The sample for each group consisted
of 20 teeth, and the power analysis revealed P = 0.93145
with using the values based on a previous study? and a
=0.01,=0.10,1- B =0.90.

Specimen Preparation

Human primary second mandibular molar teeth recent-
ly extracted were collected from patients aged %% due
to periapical pathology and orthodontic reasons, and
stored in distilled water at 4°C. Multidimensional preoper-
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ative radiographs were taken to determine root curvature
less than 30° using the Schneider method?¢, and the pres-
ence of single, noncomplicated canal of distal roots. The
determination of the amount of root resorption was per-
formed using the formula described by Rajan.?” The dis-
tal roots were examined under an operating microscope
(Zeiss, Oberkochen, German) for any visible resorption.
The distance between the cemento-enamel junction
and the first point of visible root resorption was record-
ed using a digital caliper. Teeth with <33% of their root
length affected by resorption were included in the study,
since primary root canal treatment is indicated where
pathologic root resorption involves less than one third of
the root. Mesial roots of each tooth were removed with
a diamond blazer under water cooling. Coronal access
was prepared using diamond burs. Canal patency was
controlled with insertion a size #20 K file into root canal
under a 20x magnifying loupe. Canals with larger apical
foramen than 0.02 mm dimensions were excluded from
study. Finally, eighty primary molar teeth mlinclusion cri-
teria. Specimens were randomly divided into four experi-
mental groups; Group 1. EndoVac (n = 20), Group 2. MDA
(n=20), Group 3. Non activated SAF(n=20), and Group
4. CNI (n=20). The homogenity of the groups in terms
of root length was comfirmed by analysis of variance
(ANOVA). A size #10 K-file (Dentsply Maillefer, Ballaigues,
Switzerland) was inserted into the root canal until visible
apically under a 20x magnifying loupe to determine the
working length (WL), which is 1 mm less than real length.
One single operator performed all instrumentation to fa-
cilitate consistent instrumentation protocols using ProTa-
per Next rotary files (Dentsply Maillefer, Ballaigues, Swit-
zerland). ProTaper Next files were used in the sequence
X1, X2 and X3 (full WL) with an endodontic motor (NSK,
Shimohinata, Japan) at a rotational speed of 300 rpom and
200 gcm torque. Each file was used with a gentle in-and-
out brushing action. Instruments were used to prepare
three canals only.

Irrigation Procedures
Group | EndoVac:

Microcycle technique was used according to manufac-
turers’ recommendations. The master delivery tip deliv-
ered irrigant into the pulp champer and the irrigant was
suctioned with macrocanula for 30 seconds, followed by
leaving the canal full of irrigant for 30s. Three irrigation
cycles were performed with the microcanula placed at
working length for 6 second (s), 2 mm shorter working
length for 6s, and working length for 6s. The cycles were
performed as follows: 30s of irrigant, followed by 30s
soaking.

Group Il MDA:

After irrigant was delivered into canal, an apically best-fit-
ted size 40.06 master gutta-percha cone with short ver-
tical push-pull strokes was used in 1 ml shorter working
length to activate the irrigant for 1 minute, followed by
Tmin of soaking. All push-pull strokes of the gutta-percha
cone were performed at a frequence of 100 strokes per
minute.

Group lll Non-activated SAF:

SAF system is used with a 1.5 mm diameter and 25 mm
length of file in the canal using a vibrating RDT3 head
(ReDent-Nova) with an endomotor at a frequency of 5000
vibrations/min and an amplitude of 0.4 mm. In this study,
we used non-activated SAF only for continuous irrigation
with bidistilled water that was applied throughout the
procedure at the rate of 2 mL/min using a special irriga-
tion device (VATEA, ReDent-Nova). As the non-activated
design, all experimental procedures were performed
without the vibrating mechanism in WL.

Group IV CNI:

Irrigant was delivered into canal with a syringe and a 27
gauge conventional needle was inserted into the canal 2
mm shorter WL with positive pressure.

Total volumes of irrigants which were delivered into per
canal were 8 mL for all groups.

Debris Collection

The experimental model described by Myers & Mont-
gomery28 was used in this study. The stoppers of Eppen-
dorf tubes were removed, following tubes without stop-
pers were weighed using an electronic balance (Percisa,
Dietikon, Switzerland) with an accuracy of 10-4g to de-
termine initial weight. Three consecutive measurements
were taken for each tube, and the mean values were
calculated. A hole was drilled in the each stopper of the
tubes, and each tooth was forcely inserted up to the ce-
mentoenamel junction. A 27-gauge needle was placed
alongside the cover as a drainage canula to equalize
the internal and external air pressure. Then, each unit
including stopper, tooth and needle was fixed to its ep-
pendorf tube. The tubes were fitted into vials to hold the
device during preparation. The vials were covered with
aluminium foil to prevent examiner from seeing extruded
debris. After preparation, each tooth separated from vi-
als and eppendorf tubes, and the surface of the root was
washed with TmL of bidistilled water to collect the debris
adhering to the root surface. The tubes were then stored
in an incubator at 70°C for 5 days to evaporate the mois-
ture before weighing the dry debris. The mean value for
each tube obtained from three consecutive weights was
recorded. The dry weight of apically extruded debris was
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calculated by subtracting the preoperative weight from
the postoperative weight.

RESULTS

Data were analyzed statistically using the ANOVA and
the Bonferroni post hoc t-test at a significance level of
p<0.05. All data were processed by SPSS 15.0 software
(SPSS Inc., Chicago, IL).

The mean values and standard deviations of the amount
of apically extruded debiris (g) for all groups are shown in
Table 1. The results showed that all irrigation techniques
caused a significant amount of extruded debris. EndoVac
and non activated SAF extruded significantly less debris
than did the MDA and CNI (p<0.05), while no statistically
significant difference was found between EndoVac and
SAF (p>0.05).

Table 1. Mean and standard deviation (SD) of the amounts of apically extruded
debris (g) for all groups.

Irrigation Mean

n SD
Techniques Weight (g)
EndoVac* 20 0.000760 0.000208
MDA® 20 0.001170 0.000197
Non-activated SAF* 20 0.000795 0.000221
CNI? 20 0.001085 0.000163

Note. MDA; Manual Dynamic Agitation; SAF= Self Adjusting File; CNI: Convention-
al Needle Irrigation
The same superscript letters indicate statistically no significant values (p>0.05).

DISCUSSION

There is no available data concerning the use of new ir-
rigation systems in pediatric endodontics. This is the first
study which examines the effect of irrigating systems on
apical extrusion of debris in primary teeth. Thus, we com-
pared and discussed the results of this study with previ-
ous studies performed in permanent teeth.

There are several laboratory experimental set-ups to
examine apically extruded debris.’?>?® In this study, we
used the system described by Myers and Montgomery?®
to evaluate the amount of apically extruded debris. This
system is the most known and used one in dental litera-
ture. However, in vivo conditions exhibiting the presence
of periapical tissue were not simulated in our study since
in vivo simulations using materials to close the apical fo-
ramen may lead to the absorption of the irrigant and de-
bris which may lead to different results.?® As described in
previous studies,'?>2"2° to avoid the possible crystalliza-
tion of NaOCI and an intense affiliation with debris, we
used bidistilled water as irrigant instead of NaOCI.

This study showed that all irrigation systems tested were
associated with apically extruded debris in primary molar
root canals. In consistent with previous studies,'>2"23 the
results of this study showed that all irrigation techniques
were associated with apically extruded debris. Similar
to Karatas.?? EndoVac and non-activated SAF which use
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negative pressure system were associated with less ex-
trusion of debris than MDA and needle. Karatas? com-
pared the effect of five different irrigation systems on api-
cal extrusion of debris in permanent teeth and concluded
that non activated SAF was associated with less amount
of apically extruded debris compared with EndoVac,
Vibringe, passive ultrasonic irrigation and conventional
needle. This finding is similar to the results of our study,
whilst we found that non-activated SAF and EndoVac
had produced similar apical extrusion of debris without
statistically significance.

The results of this study can be attributed to design and
working mechanism of irrigation systems and the pen-
etration depth of the irrigation needle. In the present
study, the irrigation activation and delivery systems were
used as follows: apical negative pressure system with
EndoVac, positive pressure system with CNI, manual ag-
itation activation system with MDA, continuous irrigation
without positive pressure with SAF and positive pressure
with CNI. Also, Boutsioukis®® stated that another import-
ant issue associated with apical extrusion is the depth of
irrigation needle. The placement and depth of needle af-
fects apically extruded materials. In the present study, all
irrigation systems expect than conventional needle was
placed into canal at WL. However, conventional needle
was placed into canal 2 mm shorter WL with positive
pressure since recommendations for the use of needle
irrigation include not binding the needle, not placing the
needle to WL, and using a gentle expression of irrigant
in order to avoid forcing irrigants through periapical ar-
eas." Similar to previous studies''2* which concluded
that EndoVac is a controlled effective system to deliver
irrigation solutions into the apical third of the canal sys-
tem, EndoVac extruded least debris among experimental
groups in the current study. However, SAF caused sim-
ilar amount of apically extruded debris to EndoVac and
less than MDA with conventional needle. The SAF system
delivered the irrigation solutions to root canal from cor-
onal to apical direction without positive pressure. Also,
the hollow file design which has holes in the lattice file of
the SAF leads easily move of debris from apical to coro-
nal through the root canal system. This may be why SAF
extruded less debris than MDA and conventional needle
in the current study. Also, there was no statistically sig-
nificant difference among EndoVac and SAF as these
systems do not use positive pressure during irrigation.
In the MDA group, the possible rationale for the greatest
amount of apically extruded debris could be that the ac-
tivation of the irrigation solution in the apical third of the
root canal may force it toward the apical foramen, result-
ing in increased apically extruded debris. Although the
penetration of conventional needle was shorter than oth-
er groups, conventional needle caused more apical extru-
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sion than EndoVac and SAF. This may be related to that
the positive pressure in the conventional needle usage
might have caused incerased apical extrusion, contrary
to other irrigation systems which use negative pressure
or coronoapical direction.

Although the principles of root canal irrigation are similar
in both primary and permanent teeth, the curvatures and
irregularities of the root canal walls of primary teeth influ-
ence the effectiveness of irrigation systems used’. Also,
care should be taken with the narrow and thin root canals
of the primary teeth. Since the root canals of the primary
molar teeth are round and strip-like, it is expected that the
irrigation systems used should be appropriate for the root
canal anatomy.

There are various drawbacks in the clinical use of these
irrigation systems in primary teeth. First, the long and rel-
atively complicated period of clinical use of the EndoVac
system can lead to cooperative problems in pediatric pa-
tients. In the MDA system, because of apical irregularity of
the primary teeth roots, it may be difficult to find a well-fit-
ted gutta-percha cone in consistent with apical foramen.

CONCLUSION

In conclusion, the null hypothesis was rejected, as sig-
nificant differences were found among the irrigation sys-
tems. Within the limitations of the present in vitro study,
allirrigation systems extruded debris. However, EndoVac
and non-activated SAF extruded significantly less de-
bris than did the other techniques, while no statistically
significant difference was found between EndoVac and
non-activated SAF techniques. Further in-vivo studies are
needed to evaluate the effect of irrigation systems on the
clinical success of root canal treatment in primary teeth.
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SUMMARY

Aim: To determine the distribution and frequency of end-
odontic treatment and endodontic treatment requirement
in permanent teeth.

Materials and Methods: Of the 19800 teeth from 775
individuals (age range 16-80 years) were included in the
study. All patients were examined clinically and radiolog-
ically to determine the teeth requiring endodontic treat-
ment and endodontically treated teeth. For each case,
information was collected in a questionnaire including
age, gender, education, residence place, income level,
frequency of tooth brushing and dental visit. Obtained
data were statistically analyzed by using chi-square test
with a significance level at p<0,05.

Results: Out of 19800 teeth, the frequency of teeth re-
quiring endodontic treatment and endodontically treated
teeth was 3% and 4%, respectively. Presence of endodon-
tic treatment showed statistical difference between age
subgroups (p<0.05). Gender, frequency of tooth brushing
and dental visit had effect on the endodontic treatment
requirement (p<0.05).

Conclusion: This study provides an epidemiological
data about endodontic treatment in a Turkish population.
Such datas will help to identify public dental health prob-
lems which will constitute an essential step in improving
the general health status of the citizens of this country.
Keywords: Endodontic treatment, distribution, oral health

OZET

Amagc: Calismanin amaci daimi dislerde kanal tedavi-
si sikliginin ve kanal tedavisi gerektiren daimi dislerin
dagiliminin saptanmasidir.

Gere¢ ve Yontem: Calismaya ilk muayene klinigimize
basvuran 775 hastadan (yas araligi: 16-80) 19800 dis da-
hil edilmistir. Tum hastalar kanal tedavisi gecirmis ve ge-
rekliligi olan dislerin saptanmasi icin, radyolojik ve klinik
olarak muayene edilmistir. Her hasta icin yas, cinsiyet, egi-
tim, yasanilan yer, gelir duzeyi, dis fircalama sikligi ve dis
hekimi ziyareti parametreleri kaydedilmistir. Veriler ki-kare
testi ile p<0.05 6nemlilik duzeyinde analiz edilmistir.
Bulgular: 19800 diste kanal tedavisi gereksinimi %3,
kanal tedavisi gormus dislerin orani %4'tur. Kanal tedavisi
gormus olma durumu, farkli yas gruplarindaki bireylerde
anlamli fark gostermektedir (p<0.05). Cinsiyet, dis fircala-
ma ve dis hekimi ziyaret sikligi ile endodontik tedavi ger-
ekliligi arasinda anlamli iliski bulunmaktadir (p<0.05).
Sonug: Calismamiz Turk toplumunda kanal tedavisi
konusunda epidemiyolojik bir bilgi saglamaktadir. Bu ver-
iler vatandaslarin genel saglik durumunun iyilestirilme-
sinde 6dnemli bir adim teskil edecek olan kamu dis sagligi
sorunlarinin belirlenmesine yardimci olacaktir.

Anahtar kelimeler: Endodontik tedavi, dagilim, agiz

sagligi
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INTRODUCTION

Dental caries (tooth decay) is the most common disease
worlwide."? Distribution of tooth decay is affected by
many factors such as age, sex, oral hygiene habits and
socieconomical status.® Caries is the main source of irri-
tation in dental pulp and periradicular tissues* and it is
considered to be one of the main reasons for endodon-
tic treatment.® Pulp infection is one of the most import-
ant and common sequel of dental caries, periodontal
disease, trauma and inadequate restorative procedures.
Endodontic treatment is planned according to the cause
of the disease.5®

Studies based on epidemiology of the endodontic treat-
ment is rare’ and epidemiological health records offers
important documentation to assess the frequency of
teeth requiring endodontic treatment.>® Endodontic
services constitues 3% of all dental procedures.t® When
planning dental health services, it is essential to estimate
the need for dental treatment in the population. Epide-
miological studies based on radiographic examinations
combined with limited clinical examinations have been
used for such estimations.’® However, certain conditions
requiring endodontic treatment cannot be revealed by
radiographic examination alone; for example, a necrotic
pulp in a tooth without periapical radiolucency. Besides,
endodontic treatment is sometimes necessary in teeth
without endodontic disease; such as prosthetic reasons.
Thus, for the true assessment of the need for endodontic
treatment, it is necessary to combine clinical and radio-
logical factors.™™

Due to the lack of data about the endodontic treatment
need and its sociodemographic aspects, the aim of this
study was to determine the distribution and frequency of
endodontic treatment and endodontic treatment need in
a Turkish subpopulation. To the best of our knowledge
this is the first comprehensive study adressed on these
parameters.

MATERIALS AND METHODS

The study protocol approved by the Necmettin Erbakan
University Institutional Review Board (decision no:
2016/6). The study was carried out with patients who
came for initial oral examination to Necmettin Erbakan
University, Oral and Maxillofacial Radiology Department.
Atotal of 19800 teeth of 775 individuals (age range 16-80
years) were included in the study. After written approval
the patients underwent a thorough clinical and radiolog-
ical examination. Main applications of endodontic treat-
ment are pulp capping, amputation and root canal treat-
ment.”? In this study, mainly root canal treatments were
discussed, amputation and pulp capping are excluded
from the research. Third molars and teeth requiring re-
treatment were also excluded from the analysis when cal-
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culating the number of teeth requiring endodontic treat-
ment. Teeth were categorized as endodontically treated
if they had been obturated with a radio-opaque material
in the pulp chamber and/or in one or more of the root ca-
nals.

Endodontic treatment need was determined both using
radiographic and clinical examination. Teeth were cate-
gorized as requiring endodontic treatment regarding to
presence of the irreversible pulpitis, apical periodontitis,
periapical abscess, pulpal necrosis, prosthetic reasons,
and periapical radiolucencies. The widening of the peri-
apical periodontal ligament space exceeding about two
times the width of a normal lateral periodontal ligament
space was assessed as "periapical radiolucency".™

The panoramic radiographic examinations were per-
formed by using J MORITA (2D Veraviewpocs, MFG corp,
Kyoto, Japan) machine. Periapical radiographs were also
taken when it was necessary. With respect to the accura-
cy of diagnosing a periapical radiolucency, the intraoral
radiograph was found to be somewhat superior to the
panoramic radiograph.™ Clinical and radiographic exam-
ination were conducted by two trained and previously
calibrated oral and maxillofacial radiologists. For each
case, information was collected in a questionnaire in-
cluding age, gender, education, residence place, income
level, frequency of tooth brushing and dental visit.
Obtained data were statistically analyzed by using chi-
square test with a significance level at p<0.05 with SPSS
(version 21.0, SPSS Inc., Chicago, IL, USA).

RESULTS

The distribution of the study population based on age
and sex is given in Table 1. The mean age of the partic-
ipants was 33.34 years. Out of 19800 teeth, the frequen-
cy of endodontically treated teeth was 4%. 49.7% of the
study population had at least one endodontically treated
tooth. Presence of endodontic treatment showed statis-
tical difference between age subgroups (p<0.05). The
presence of endodontic treatment increased with aging.
Gender had no effect on the presence of endodontic
treatment (p>0.05).

Table 1. The distribution of the study population based on age and sex.

Age subgroups (years
sex| 15-29 30-44 45-59 >60
Total
female| 241 161 81 10 493
male 101 123 49 9 282
Total | 342 284 130 19 775

94.6% of the patients were living in the city. There was
no significant relationship between residence place and
presence of endodontic treatment (p>0.05). Education,
income level, frequency of tooth brushing and dental
visit had no significant effect on the presence of end-
odontic treatment (p>0.05). Most of the patients were
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graduated from elementary school (43.87%) and this was
followed by university (29.29%) and high school gradu-
ation (26.84%). The majority of the individuals had low
income (85.55%) and the remaining part consisted of me-
dium and high income level (14.45%). ‘Everyday’ was the
most common tooth brushing frequency by 34.32% and
this was followed by ‘twice a week’, ‘'sometimes’, ‘twice
a day’, 'never’' by 23.74%, 20.9%, 20.52% and 0.516%, re-
spectively. The majority of the patients visit their dentist
‘in case complaint’ (93.16%) and the remainig portion
(6.84%) visits ‘biennially’ or ‘once a year'.

Out of 19800 teeth, the frequency of teeth requiring end-
odontic treatment was 3%. 49.3% of the study population
had at least one tooth which required endodontic treat-
ment. Gender, education, frequency of tooth brushing
and dental visit had an effect on the endodontic treat-
ment requirement (p<0.05). Males had higher need of
endodontic treatment than females. The endodontic
treatment need decreased as the level of education in-
creased (Table 2).

Table 4. Endodontic treatment need related to frequency of dental visit.

Frequency of dental visit

Endodontic treatment need

(%)

Once a year 25
Biennially 17

In case of complaint 51

Table 5. The distribution of teeth based on presence and requirement of end-

odontic treatment.

Tooth type

(number of teeth)

Presence of endodontic treatment | Endodontic treatment need

(number of teeth)

Maxillary incisor-canine

95

29

Maxillary premolar

198

121

Maxillary molar

157

167

Maxilla total

317

Mandibular incisor-canine

28

Mandibular premolar

82

Mandibular molar

177

Mandible total

287

TOTAL 837 604
Table 2. Endodontic treatment need related to education level.
Education level | Endodontic treatment need | Table6.pvaluesobtainedin the study.
(%) P values
Presence of endodontic  Endodontic treatment
Elementary school 53 Variables
treatment need
High school 51
University 40 Age 0,003% 0,197
Gender 0,882 0,002*
i i i Residence place 0,297 0,630
The group ‘never brushing’ consisted of 4 patients and dence pl
they had highest endodontic treatment need percentage Education 0,892 0,007*
while the group brushing twice a day had lowest end- Income level 0320 0,568
odontic treatment need (Table 3). Frequency of tooth brushing 0122 0.000%%
Table 3. Endodontic treatment need related to frequency of tooth brushing. Frequency of dental visit 0.224 0,000+

Frequency of tooth | Endodontic treatment need
brushing (%)
Never 75
Sometimes 62
Twice a week 54
Everyday 45
Twice a day 35

The group of patients who visit dentist in case of com-
plaint had highest percentage of endodontic treatment

need (Table 4).

Endodontic treatment was more frequent in maxilla and
maxillary teeth were more often in need of endodotic
treatment. The distribution of teeth based on presence
and need of endodontic treatment is given in Table 5. All

p values obtained in the study is presented in Table 6.

*The significance level is 0.05
**The significance level is 0.001

DISCUSSION

It should be emphasized that this study was not based
on an epidemiological survey, but on patients referred
to university clinic. Thus, the material did not necessarily
reflect the need for treatment in a population, but can be
used to illustrate the relative frequency of different ways
unveiling endodontic diseases.™

In this study, we used both clinical and radiographic
examination. Petersson.™ reported that only 39% of the
teeth requiring endodontic treatment had a periapical
radiolucency. Thus, more than half of the teeth in need
of endodontic treatment would not have been discov-
ered in epidemiological studies based on radiographic
examinations. Our radiological examination based on
panoramic radiographs which allowed the collection of a
large volume of patient data in university clinics without
exposing study participants to excessive radiation.®
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Periapical radiographs were just taken when it was nec-
essary.

According to World Health Organisation (WHO) so-
cio-cultural risk factors of tooth decay are consist of pa-
rameters such as education level, income level and oc-
cupation. Environmental risk factors are dietary habits,
oral hygiene, smoking and alcohol use.™ In this study we
found that oral hygene parameters such as tooth brush-
ing and dental visit frequency had an significant effect on
endodontic treatment need.

There is not adequate study reporting the endodontic
treatment need in the literature. To our knowledge this is
the first study revealing the endodontic treatment need
in Turkish population. We evaluated 17800 teeth and
found an endodontic treatment need of 3%. Similarly,
Weiger" studied on 7897 teeth of the 323 patients and
they reported that the endodontic treatment need was
2.3% related to all examined teeth.

When tooth was used as a unit the frequency of endodon-
tically treated teeth was 4%. This result was within the
findings reported (2%-21%) in previous studies.'"'62% The
differences between the studies may be considered as a
variety of health care systems and cost of treatment.?224
It is appropriate to mention that the general patient pro-
file of our hospital consists of people with limited socio-
economical status. The great portion of the study popu-
lation (93.16%) visits dentist just in case of complaint. Our
results revealed that about half of the Turkish population
had at least one tooth which required endodontic treat-
ment and endodontically treated tooth. Similarly, Liu?®
found out that over half of the study participants required
endodontic treatment. They also found association be-
tween endodontic disease and quality of life. Number
of teeth requiring endodontic treatment was associated
with poor quality of life.

Among socioeconomic factors, patient’s education lev-
el is clearly important in development of dental caries.?®
Most of the participants of this study were university
graduates. The endodontic treatment need decreased
as the level of education increased. Patient's education
level is the best predictor of health conditions compared
with other socioeconomic indicators such as income and
employment.?”2® Education levels have been shown to
be associated with patient’s dental visits, tooth brushing
frequency, and dental caries prevalence.?®

With respect to the age factor, we found out that the
presence of endodontic treatment increased with aging,
in accordance with some studies.™?' This increase may
be a result of longer exposure to caries and function.®
Age-related changes of dental pulp complex influence
the frequency of endodontic treatment in elderly peo-
ple.®° Besides, younger individuals tend to attend regular
check-up more often when compared to elderly and thus
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they have a lower incidence of caries and periodontal dis-
eases.’®

In various studies, caries has been shown to be more
prevalent in women because of such mechanisms: earlier
eruption of teeth in girls, hormonal fluctuations in preg-
nancy, the biochemical composition of saliva, etc.? Con-
trastly, our results showed that men are the population
portion that needs more endodontic treatment (56.7%)
This result can be explained with the greater interest of
female patients to have dental care and their regular at-
tendance for check-ups.3334

Variability exists in the literature regarding whether maxil-
lary or mandibular teeth are most commonly treated end-
odontically and which tooth types are most frequently
treated.® Our results revealed that endodontic treatment
was more frequent in maxilla and maxillary teeth were
more often in need of endodotic treatment. Wayman®® re-
ported in a survey covering a period of 8 years and 3350
consecutive endodontic patients, the most frequently
treated tooth was the mandibular first molar, at 18% of
the time. The maxillary first molar was the second most
frequently treated tooth, an average of 12% of the time.
In accordance with our results, the literature shows that
the posterior teeth are more often in need of endodontic
treatment, with a frequency range of 53% to 72% com-
pared with anterior teeth with a frequency range of 28%
to 47%.%¢ Because they remain longer in the mouth, their
morphology facilitates dental plaque accumulation, and
show large pulpal chambers.?”

CONCLUSION

As a conclusion, in terms of sociodemographic factors
we can conclude that gender and education, on the oth-
er hand frequency of tooth brushing and dental visit had
an effect on endodontic treatment need. This datas will
be useful and must be taken into account when planning
health policy. Further studies with larger samples will add
significance to the literature.
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Amac: Bu calismanin amaci gémalu 3. molar dislerin cerrahi
cekimi sonrasi ytzde olusan 6demi 6lcmek amaciyla en sik
kullanilan yéntem olan katlanabilir cetvelle hekim tarafin-
dan yuzde yapilan iki sabit nokta arasi mesafe olcumleri
ile hastanin ayna karsisinda VAS 6dem skalasi yardimiyla
kendisinin yaptigi subjektif skorlama arasindaki korelasyonu
degerlendirmektir.

Gereg¢ ve Yontem: Klinigimize gomalu alt yirmi yas diglerinin
cekilmesi talebiyle basvuran hastalar arasindan calismaya
dahil edilme kriterlerine uygun olan 60 hasta dahil edildi.
Yuzde olusacak 6demin takibi amaciyla Tragus-Pogonion
arasl, Tragus-Labial Commissure arasi, Angulus Mandibu-
la-Lateral Canthus arasi mesafeler preoperatif, postoperatif
2.gun ve 7.gun olculup kaydedildi. Bu olcumlere ek olarak
hastalar verilen form tzerindeki agiklamali VAS 6dem skalasi
yardimiyla postoperatif sislik ve fonksiyon kaybi degerlendi-
ridi.

Bulgular: 2.gun VAS 6dem skoru ile preoperatif o6lcime
gore 2.gun tragus-pogonion arasi mesafesinde gorulen artis
miktar arasinda pozitif yonlu, % 28.2 duzeyinde ve istatistik-
sel olarak anlamli bir iliski bulunmaktadir (p:0.029; p<0.05).
7.gun VAS 6dem skoru ile 7.gun Tragus-Labial Commissure
arasi mesafesinde gorulen artig miktari arasinda pozitif yonla,
% 28.7 duzeyinde ve istatistiksel olarak anlamli bir iliski bu-
lunmaktadir (p:0.026; p<0.05). 2.gun VAS 6dem skoru ile pre-
operatif 6lcime gore 2.gun agiz acikliginda goérulen dusus
miktar arasinda pozitif yonlu, % 30.8 dlzeyinde ve istatistik-
sel olarak anlamli bir iliski bulunmaktadir (p:0.017; p<0.05).
Diger olcumler ile ilgili gunlerin VAS Odem skalasi skorlari
arasinda istatistiksel olarak anlamli bir iliski bulunmamak-
tadir.

Sonug: Literaturde tarif edilen diger 6dem degerlendirme
tekniklerine ek olarak kullanildigi taktirde; VAS 6dem ska-
lasinin postoperatif donemde ¢dem ve trismus miktarini
degerlendirmek amaciyla herhangi bir ek maliyet yaratmadan
elde edilen verilere katki saglayacagini dusunmekteyiz.
Anahtar kelimeler: Gomulua dig, 6dem, VAS

SUMMARY

Aim: The aim of this study is to evaluate the correlation be-
tween two point distance measurements achieved by sur-
geon on patients face with foldable ruler, which is the most
commonly used method, and the subjective scoring done by
the patient with the help of the VAS edema scale.

Materials and Methods: Sixty patients were included in the
study, who were admitted to our clinic with the request of ex-
traction of wisdom teeth. In order to evaluate postoperative
edema, the distances between Tragus-Pogonion, Tragus-La-
bial Commissure, Angulus Mandibula-Lateral Canthus were
measured preoperatively, postoperative 2" day and 7" day.
In addition to these measurements, patients assessed post-
operative swelling and loss of function themselves with the
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help of the VAS edema scale.

Results: There was a statistically significant correlation
(28.2%) between the 2" day VAS edema score and the
edema level seen in 2" day in Tragus-Pogonion mea-
surements (p:0.029; p<0.05). There was a statistically
significant correlation (28.7%) between the 7" day VAS
edema score and the edema seen in 7"¢ day in Tragus-La-
bial Commissure measurements (p:0.026; p<0.05). There
was a statistically significant correlation (%30.8) between
the 2@ day VAS edema score and the trismus level seen
in 2nd day (p:0.017; p<0.05). No statistically significant re-
lationship was observed between the VAS edema scale
scores and surgeon’s measurement scores at the other
assessment times.

Conclusions: As a conclusion, if used as an addition to
other edema assessment techniques described in the lit-
erature, VAS edema scales will contribute to the data ob-
tained, without any additional cost, in order to evaluate
the amount of edema and trismus seen in postoperative
period.

Keywords: Edema, impacted tooth, VAS

GIRIS

Yirmi yas disi cerrahisi sonrasi 6dem olusmasi beklenen
bir klinik tablodur. Cerrahi travmaya bagli olusan doku
yanitinin sebebi tum hastalarda ayni olsa da siddeti
farkliik gosterebilir. ilgili bolgede hasar géren doku mik-
tarina bagli olarak olusan édem miktari cerrahi girigim-
den sonraki 24 - 48 saat icerisinde maksimuma ulasir
ve postoperatif Uguncu ve doérduncu gunde azalmaya
baslar. Klinik olarak 6dem duz, soluk ve gergin cilt ile
karakterizedir ve gomulu yirmi yas disi cerrahisinden
sonra hastalarin yasam konforunu azaltan faktorlerin en
onemlilerindendir.”

Ameliyat sonrasi yuzde olusan 6demin olculmesine yone-
lik son 60 yilda cesitli yontemler kullanildigi gérulmekte-
dir. Yirmi yas disi cerrahisinden sonra olusan édem ilk
zamanlar cogunlukla subjektif olarak degerlendirilm-
istir. Zaman icerisinde yuz morfolojisindeki degisiklikleri
tanimlamak ve olcumler yapmak icin matematiksel yon-
temlerin kullanildigi gorulmektedir.?

Gunumuzde siklikla yuzde belirlenen referans noktalar
arasindaki mesafelerin metrik olarak 6lculmesi ile 6dem
degerlendirilmektedir. Buamagla en sik kullanilan dort re-
ferans noktasi; tragus, lateral kantus, gonion ve yumusak
doku pogoniondur.®4 Hastalarin kendilerinin yaptigi sub-
jektif degerlendirmeleri iceren VAS (Gorsel Analog Skala)
o6dem skalalan da calismalarda siklikla kullanilmaktadir. 5¢
Bu tekniklerin yani sira yuzdeki sisligi degerlendirmek
amaclyla; lateral ve anteroposterior grafilerin, profil fo-
tograflarinin, stereofotografinin, bilgisayarli tomografil-
erin, MRI ve ultrasonografilerin kullanildigi teknikler de
literattrde tarif edilmektedir.”©
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Bu calismada en sik kullanilan yontem olan katlanabilir
cetvelle hekim tarafindan yuzde yapilan iki sabit nok-
ta arasi mesafe olcumleri ile hastanin ayna karsisinda
VAS Odem skalasi yardimiyla yaptigi subjektif skorlama
arasindaki iliskinin degerlendirmesi amaclandi.

GEREC VE YONTEM

Calismaya, ilgili kurumdan etik kurul onayi alindiktan
sonra (T.C. Marmara Universitesi Dis Hekimligi Fakultesi
Klinik Arastirmalar Etik Kurulu Protokol Kodu: 2016-50)
Marmara Universitesi Dis Hekimligi Fakultesi Agiz Dis
ve Cene Cerrahisi Anabilim Dali Klinigi'ne gémulu alt
yirmi yas diglerinin cekilmesi talebiyle basvuran hasta-
lar arasindan calismaya dahil edilme kriterlerine uygun
olan, cekim endikasyonu konulmus, enfeksiyon belirtisi
bulunmayan, Pell ve Gregory Siniflamasi’na goére Sinif 1
Pozisyon B ve komsu 2. molar dise gore acisi 25- 40 dere-
ceye kadar mezioanguler konumda yari gémulu mandib-
ular 3. molar disi bulunan 60 goénullt dahil edildi. Batln
gomulu dis cekimleri ayni arastirmaci tarafindan buttn
gruplarda ayni teknik ile asepsi ve antisepsi kurallarina
uyularak gerceklestirildi.

Yuzde olusacak 6demin degerlendirilmesi amaciyla kat-
lanabilir plastik cetvel yardimiyla hastanin ytztnde 3 me-
safe 6lcumu gerceklestirildi. Bu élctmler;

Tragus-Pogonion arasi,

Tragus-Labial Commissure arasi,

Angulus Mandibula-Lateral Canthus arasi
olacak sekilde preoperatif, postoperatif 2. giin ve 7. gun-
lerde ol¢ulap mm cinsinden tablo Gzerine kaydedildi.
Agiz acikligindaki kisittanma (trismus) degerlendirilme-
si amaciyla hastanin yardimsiz maksimum agiz acikligi
esnasinda sag 1. Ust keserin mezioinsizal kenari ile sag 1.
alt keserin mezioinsizal kenari arasindaki mesafe preop-
eratif, postoperatif 2. gun ve 7. gun zamanlarinda cetvel
ile 6lculup mm cinsinden tablo Uzerine kaydedildi.

Bu olcumlere ek olarak hastaya verilen form Uzerinde
bulunan, Berge tarafindan tanimlanan sekilde, acgiklam-
ali 6dem VAS skalasi yardimiyla da postoperatif sislik ve
fonksiyon kaybi degerlendiridi. Hasta ayna karsininda
iken postoperatif 6. saat, 24. saat, 2. gun, 3. gun, 4. gun,
5. gun, 6. gun ve 7. gun zamanlarinda form Gzerinde, “0
= Hic siglik yok” - “5=Asiri sislik var ve agzimi acmakta
zorlaniyorum” olacak sekilde, O ile 5 arasinda bir deger
olarak hasta tarafindan form Uzerindeki tabloya isaretle-
ndi.? (Tablo 1)

Calismada elde edilen bulgular degerlendirilirken, istatis-
tiksel analizler igin IBM SPSS Statistics 22 (IBM SPSS,
Tarkiye) programi kullanildi. Calisma verileri degerlendi-
rilirken parametrelerin normal dagilima uygunlugu Sha-
piro Wilks testi ile degerlendirilmistir. Calisma verileri
degerlendirilirken normal dagilim gdésteren parametrel-
erin gruplar arasi karsilastirmalarinda Oneway Anova
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testi kullanildi. Normal dagilima uygunluk gostermeyen
parametreler arasindaki iliskilerin incelenmesinde Spear-
man’s rho korelasyon analizi kullanildi. Calismanin genel
anlamliik p<0.05 duzeyinde degerlendirildi. Bonfer-
roni duzeltmelerinde p:0.05, ikili karsilagtirma sayilarina
bolunmek suretiyle yeni anlamllik duzeyleri belirlendi.

Tablo 1. Odem skalasi degerlerin anlami.

0 - Hig sislik yok Yuzimde sislik fark etmiyorum.

1- Hafif sislik var | Hafif bir sislik var ama fark edilir degil.

2- Orta dereceli | Sislik fark edilir durumda ama ¢igneme yutma hareketlerine engel olmuyor.

sislik var

3- Ciddi sislik var | Sislik fark edilir durumda ve gigneme hareketlerime engel yaratiyor.

4- Cok Ciddi sislik | Sislik belirgin ve ¢igneme hareketlerime engel yaratiyor ama agzimi

var agabiliyorum.

5- Asint sislik var Ciddi fark edilir sislik var ve agzim1 agmakta zorlaniyorum.
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Resim 1. VAS 6dem 2.gun ve 7.gun skorlari ile ayni gunlerdeki mesafe olgum-
lerinde goérulen degisim miktarlari arasindaki korelasyon.
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olarak anlamli bir iliski bulunmaktadir (p:0.029; p<0.05). .gn;-ﬁ‘r;:;
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arasinda istatistiksel olarak anlamli bir iliski bulunmamak- | - 5
tadir (p>0.05). (Tablo 2, Grafik 1)
Tablo 2. VAS 6dem 2.gun ve 7.gun skorlari ile ayni gunlerdeki mesafe olctim- 2
lerinde gortlen degisim miktarlari arasindaki korelasyon. l,o0q © ¢ 2 4 e
VAS Odem
0,004 © =] ¢ =]
2.giin 7.giin
2.giin |r 0,282 1. 00
Tragus-Pogonion p 0,029* n,‘no x,rnn :,'on 1,'on 4,Tcm n,Im)
— Resim 2. VAS 6dem 2. guin ve 7. gun skorlari ile ayni gunlerdeki mesafe 6l¢um-
arasi 7.gin |1 0,147 lerinde gorulen degisim miktarlan arasindaki korelasyon.
p 0,262 N . . . .
2.guan VAS 6dem skoru ile 2. gun angulus mandibu-
2.giin |1 0,143 . - .
la-lateral canthus arasi mesafesinde gorulen artis miktari
Tragus-Labial 0,275 . . L. TN
& ' . arasinda istatistiksel olarak anlamli bir iliski bulunmamak-
Commi 7.gii 0,287 . ) . .
OmMISSUre arast g v tadir (p>0.05). 7. giin VAS ¢dem skoru ile 7. giin angu-
P 0,026° lus mandibula-lateral canthus arasi mesafesinde gorulen
2.giin |1 -0,031 : : P TR
Angulus Mandibula- artis miktari arasinda istatistiksel olarak anlamli bir iligki
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Cuteral  Gauthns bulunmamaktadir (p>0.05) (Grafik 3).
s 7.giin |1 Q1% 2.gun VAS 6dem skoru ile preoperatif dlgiime gore 2. gun
P 0,179 agiz acikliginda gorulen dusus miktar arasinda pozitif
Spearman’s tho korelasyon Analizi «p<0.05 yonlu, % 30.8 duzeyinde ve istatistiksel olarak anlamli bir

istatistiksel olarak anlamli bir iliski bulunmamaktadir
(p>0.05). 7.gun VAS ddem skoru ile 7. gun tragus-labi-
al commissure arasi mesafesinde gorulen artis miktar
arasinda pozitif yonll, %28.7 duzeyinde ve istatistiksel
olarak anlamli bir iliski bulunmaktadir (p:0.026; p<0.05)

iliski bulunmaktadir (p:0.017; p<0.05). 7.gun VAS 6dem
skoru ile preoperatif 6lcime gore 7. gun agiz acikliginda
gorulen dusus miktari arasinda istatistiksel olarak anlamli
bir iliski bulunmamaktadir (p>0.05) (Tablo 3, Grafik 4).
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Resim 3. VAS 6dem skalasi 2. gun ve 7. gun skorlar ile ayni gunlerdeki agiz
acikliginda gorulen degisim miktarlarn arasindaki korelasyon.

Tablo 3. VAS 6dem skalasi 2. gn ve 7. gun skorlari ile ayni gunlerdeki agiz
acikliginda gorulen degisim miktarlarn arasindaki korelasyon.
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7.giin |r 0,175
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Spearman’s rho korelasyon Analizi * p<0.05

Resim 4. VAS 6dem skalasi 2. gun ve 7. gun skorlar ile ayni gunlerdeki agiz
acikliginda gorulen degisim miktarlan arasindaki korelasyon.
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Cerrahi girisime karsi enflamatuar reaksiyonun bir sonu-
cu olarak 6dem olusur. Odem bir bakima yumusak doku
travmasina sekonder olan bir komplikasyondur.™ Yeter-
siz cerrahi teknik, dokulara kot yaklasim, flebin asir re-
traksiyonu, disin pozisyonu ve derinligine bagli gekimin
zorlugu, calisma suresinin uzamasi, yetersiz irrigasyon
gibi etkenler 6demin artmasina neden olan intraoperatif
faktorlerdir.’2"® Postoperatif 2. giinde maksimuma ulasan
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ve 7. gune kadar azalarak devam eden 6dem gémulu 20
yas cerrahisinden sonra hastalarin en sik yakinmasidir.
Postoperatif ddnemde olusan 6demin takibi icin pek cok
teknik literaturde agiklanmistir.”-1°

Yuzdeki 6demi degerlendirmek amaciyla lateral ve an-
teroposterior grafilerin ve profil fotograflarinin deger-
lendirildigi calismalar mevcuttur. Fakat tum bu yontem-
lerin en buyuk sorunu U¢ boyutlu olarak yuzde olusan
degisiklikleri sadece iki boyutlu olarak degerlerlendire-
bilmesidir.”

Bilgisayarli tomografi ile U¢ boyutlu olarak daha hassas
olcumler yapilabilmesine ragmen yuksek maliyeti ve
hastalarin gereksiz radyasyon almasi gibi dezavantajlari
nedeniyle kullanimi terk edilmigtir. Ayrica bu yontem
ile 6demi tek seferden fazla degerlendirmek mamkuin
degildir.®

Ultrasonografi yontemi de yirmiyas cerrahisi sonrasi
olusan 6demi degerlendirmek amaciyla kullanilmistir
fakat postoperatif donemde mekanik irritasyona sebep
oalbilen bir yontem olmasi bu teknigin en buyuk deza-
vantajidir.®

Gorunur 1sik dalga boyu araliginin kullanildigi t¢ boyut-
lu tarayicilar ile non-invaziv olarak, gerektigi kadar siklik-
ta postoperatif 6demi degerlendirmek mumkuandur. En
sik olarak kullanilan U¢ boyutlu tarayicilar lazer tarayici,
yapilandinlmis isik tarayici ve stereofoto tarayicidir. An-
cak bu sistemlerin kompleks yapisi verilerin islenmesi-
nin zaman almasi ve sistemin kurulum maliyeti rutin kul-
lanimini kisitlamaktadir.™

GUnumuzde gémala yirmi yas cerrahisi sonrasi 6demin
degerlendirilmesinde VAS 6dem skalalari da siklikla kul-
lanilmaktadir. Bu yontem hastalarin kendilerinin yaptigi
subjektif degerlendirmeleri icermesinden dolayi gavenil-
irligi tartismaya acik olsa da litaraturde diger tekniklerle
yapilan karsilastirmalarinda yuksek korelasyon oranlari
gosterilmistir.®

Calismamizda; 2. gun VAS 6dem skoru ile preoperatif
6lcume gore 2. gun tragus-pogonion arasi mesafesinde
gorulen artis miktari arasinda pozitif yonlu, % 28.2
duzeyinde ve istatistiksel olarak anlaml bir iliski bulun-
maktadir (p:0.029; p<0.05).

7.gun VAS 6dem skoru ile 7. gun tragus-labial commis-
sure arasi mesafesinde gortlen artis miktari arasinda
pozitif yonlu, % 28.7 duzeyinde ve istatistiksel olarak an-
lamli bir iliski bulunmaktadir (p:0.026; p<0.05).

2.gun VAS 6dem skoru ile preoperatif 6lgciime gore 2. gin
agiz acikliginda gérulen dusus miktari arasinda pozitif
yonlu, %30.8 duzeyinde ve istatistiksel olarak anlamli bir
iliski bulunmaktadir (p:0.017; p<0.05). Diger olcumler ile
ilgili gunlerin VAS Odem skalasi skorlari arasinda istatis-
tiksel olarak anlamli bir iliski bulunmamaktadir.

Bu calismada kullanilan, Berge tarafindan tarif edildigi
haliyle, VAS 6édem skalasinin hastaya yonelik a¢iklama-
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larinda 6deme ek olarak fonksiyon kaybi ile ilgili ifadel-
erin de bulunmasi, hastalarin yuksek trismus/ dusuk
6dem durumunda da VAS 6dem skorunu yuksek bir
deger olarak isaretlemelerinin, skalanin en énemli deza-
vantaji oldugunu dustnmekteyiz. Odemi degerlendirme
amaciyla kullanilacak skalalarin trismus ile ilgili aciklama-
lardan arindirilmasi, trismusun degerlendirilmesi icin ayri
bir fonksiyon kaybi skalasi kullanilmasinin daha guvenilir
sonuglar verecegine inanmaktayiz.

SONUCLAR

Calismamizda elde ettigimiz sonuglar; hastalarnn subjek-
tif degerlendirmelerine dayanan VAS 6dem skalasinin,
hekim tarafindan yuzde yapilan mesafe olgcumleri ile
gostermis oldugu korelasyon bu skalanin postoperatif
doénemde d6demi degerlendirmek amaciyla kullanilabi-
lecegini yonundedir. VAS Odem skalasi sayesinde
hastanin sadece bilimsel veri toplamak amaciyla klinige
caginimasi zorunlulugu olmadan kolayca postoperatif 7
gunun tamaminda veri elde etme imkani dogmaktadir.
Ancak hastanin subjektif degerlendirmesine dayanan
VAS 6dem skalasinin tek basina postoperatif donemde
gozlenen 6demi degerlendirme amaciyla kullanilmasinin
yeterli olmayacagina, diger 6dem takibi yontemleri ne ek
olarak kullaniminin daha guvenilir sonuclar sunacagina
inanmaktayiz. Literattrde tarif edilen diger 6dem deger-
lendirme tekniklerine ek olarak kullanildigi taktirde; VAS
6dem skalasinin postoperatif donemde 6dem ve trismus
miktarini degerlendirmek amaciyla herhangi bir ek mali-
yet yaratmadan elde edilen verilere katki saglayacagini
dusunmekteyiz.
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SUMMARY

Aim: The aim of this study was to determine the frequency
and localization of the significant radiopaque radiographic
findings of patients who edentulous at least one jaw.
Materials and Methods: Panoramic radiographs between
2007 and 2017 were scanned. The radiographs were exam-
ined by four investigators; retained root fragments, impacted
teeth and radioopacities associated with localized sclerotic
bone formation and their localization. Demographic and sys-
temic conditions were also recorded.

Results: Panoramic radiographs from 1391 patients were
included in the survey (605 men, 786 women). Positive ra-
dioopaque radiographic findings were faced in 107 patients
(43 men (40.18%), 64 women (59.82%)). 71 retained root frag-
ment, 30 impacted teeth and 6 radioopacities were founded.
There was no significant relation with age and sex (p>0.05).
Conclusion: Routine panoramic examination of the edentu-
lous jaws is valuable to diagnose impacted teeth, retained
roots and radioopacities that may require treatment before
planning and construction of complete dentures.
Keywords: Complete dentures, positive radiopaque radio-
logic findings, radioopacity

OZET

Amac: Bu calismanin amaci, en az bir ¢cenede dissiz olan
hastalarin radyoopak radyografik bulgularinin sikligini ve lo-
kalizasyonunu belirlemektir.

Gerec ve Yontem: Calismaya 2007 ile 2017 arasinda ¢ekilen
panaromik radyografiler dahil edildi. Kalan kok pargalari,
gomuk digler ve lokalize sklerotik kemik olusumuna bagli
radyoopasiteler ve bunlarin lokalizasyonu gibi panoramik
bulgular icin radyografiler dért arastirmaci tarafindan ince-
lendi. Sonuclar demografik ve sistemik anamnez verileri ile
birlikte degerlendirildi.

Bulgular: Pozitif radyoopak bulgular 107 hastada (43 erkek
(40.18%), 64 kadin (59.82%)) karsilasildi. Bu sonuglara gore
71 adet dis kokua, 30 gomuk dis ve 6 radyopasite gozlenmistir.
Cinsiyet ve Yas ile anlamli sonug bulunmadi (p>0.05).
Sonug: Dissiz ¢enelerin rutin olarak panoramik muayenesi,
planlama yapilmasindan ve protezlerin tamamlanmasindan
once tedavi gerektiren gomuk disleri, kalan kdkleri ve radyoo-
pasiteleri teshis etmek icin faydalidir.

Anahtar Kelimeler: Total protez, pozitif radyolojik bulgular,
radyoopazite

INTRODUCTION

Aging is bio-psycho-social process that differs among indi-
viduals according to their health status, culture and life style.
People experience more changes in their bodies as the ap-
proach old age then during other stages of life and they need
to develop the ability and flexibility to cope with such chang-
es. The biological changes that involved in ageing such as
smooth muscle weakness, skeletal muscle atrophy, osteo-
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porosis and fragility of bones and teeth are age related
conditions and as such not considered as illnesses. Nev-
ertheless, changes that occur with ageing do limit perfor-
mance of the bodies organs and tissue and loss of teeth
is an important change.”

Not replacing missing teeth with stable dentures pre-
vents adequate food intake, resulting in a lack of prop-
er nutrients and vitamins and leading to weight loss and
serious medical conditions such as heart disease and
poor cognitive function. Replacing missing teeth has to
be done as soon as possible after extraction of the teeth.
Otherwise the dental problem might become a systemic
condition. To replace missing teeth with dentures, radio-
logic examination is crucial. Therefore, most of the dental
practitioners were using panoramic imaging as routine
radiologic examination.?®

Panoramic imaging is a technique for producing a sin-
gle image of the facial structures that includes both the
maxillary and the mandibular dental arches and their
supporting structures. Radiographic guidelines devel-
oped by the US Food and Drug Administration (FDA) and
endorsed by the American Dental Association recom-
mend "a full- mouth intraoral radiographic examination
or a panoramic examination for the new edentulous pa-
tient. The recommendation of pretreatment radiographic
examinations for the initial assessment of these patients
differs from the guideline for dentate patients, which rec-
ommends an individualized radiographic prescription on
the basis of selection criteria derived from the clinical ex-
amination. The FDA expert panel justified this exception
to the principle of selective radiography on the basis of
cited literature reporting that "33-41 percent of edentu-
lous patients exhibited radiographic evidence of patho-
logic conditions. In contrast to the conventional method
of reporting total "positive radioopaque findings," a few
authors have included an assessment of the impact on
treatment of the findings reported. This approach led
these authors to question the benefit of routine pretreat-
ment radiography because most of the findings had no
impact on treatment.* This study aims to evaluate their
positive radioopaque radiologic findings, such as re-
tained root fragments, impacted teeth and radioopacities
according to their location.

MATERIALS AND METHODS

One thousand three hundred ninety-one panoramic ra-
diographs of totally edentulous patients, at least in one
jaw, were respectively examined in this study. 1391 pa-
tients were treated in Yeditepe University Faculty of Den-
tistry from 2007 to 2017. The panoramic x-ray unit was
used for all exposures and the films were developed by
automatic processing. The radiographs were examined
by three experienced specialists. Three authors (FC,
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MCB, NSI) independently judged the x-rays and col-
lected the data before a decision was made and arisen
conflicts was resolved by analyses of a fourth reader
(zZSD). The inclusion criteria were; being edentulous at
least one jaw, archived patient’s panoramic x-ray, being
older then 18 years-old. The exclusion criteria was poor
panoramic x-ray quality. The following were considered
clinically significant positive radioopaque radiographic
findings: (1) retained root fragments, (2) impacted teeth,
(3) radiopacities associated with localized sclerotic bone
formation. Positive radioopaque radiographic findings
were also evaluated according to their location in both
jaws and with demographic data, smoking, diabetes and
sinusitis. In addition, according to the demographic data,
age groups divided into 6 categories which are <40, 41-
50, 51-60, 61-70 and =71.

In this study data analysis was made by NCSS (Number
Cruncher Statistical System) 2007 Statistical Software
(Utah, USA).Descriptive statistical methods used for
(Standard deviation, cross-section, percentage distribu-
tion) data evaluation, in addition comparison between
groups are made with the one way analysis of variance,
sub-group comparison made with Tukey multiple com-
parison test, binary groups comparison made with inde-
pendent t test, qualitative data comparison made with
the k-square and fisher reality test. The results are eval-
uated p<0.05 significance level and under 95% confi-
dence bounds.

RESULTS

Of the 1391 patients bring in to the examination (Table
1), 605 (43.14%) were men (Mean: 61.12 -11.65 with the
minimum 21, maximum 93), 786 (56.86%) were women
(Mean: 64.38 - 11.68 with the minimum 30, maximum 94).

Table 1. Demographic data of the patients.

n %o
<40 Age 29 2.08
41-50 Age 180 12.94
51-60 Age 404 29.04
61-70 Age 395 28.40
Age Group >70 Age 383 27.53
Male 605 43.49
Gender Female 786 56.51
No 1.112 79.94
Diabetes Yes 279 20.06
No 1.311 94.25
Hepatitis Yes 80 5.75
Diagnosed Malignant |No 1.304 93.75
Tumor or Cancer Yes 87 6.25
No 1.343 96.55
Sinusitis Yes 48 3.45
No 993 71.39
Smoking Yes 398 28.61

Positive radioopaque radiographic findings were found
in 107 patients (7.69%), which 43 (40.18%) were men
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and 64 (59.82%) were women with at least one edentu-
lous jaw. The most common pathology was retained root
fragments, moreover radioopacities were seen in low fre-
quency (Table 2).

Table 2. The distribution of radiopacities.

n %
Retained Root 71 510
Impacted Tooth 30 2.16
Radioopacities 6 0.43

Seventy-six root fragments were detected in 71 patients
(5.1%) of 1391. Out of seventy-six root fragments, thirty-six
root fragments (47.36%) were observed in upper molar
area, and the rarest were seen in upper and lower inci-
sor area. Out of 71 patients who had root fragments, nine
patients (12.67%) had two, and only one patient (1.4%)
had three root fragments. Thirty impacted teeth were ob-
served in 30 patients (2.16%). Most of them were wisdom
teeth and canines were come after the wisdom teeth. Six
radioopacities (0.43%) were divided equally to three area;
lower molar and premolar area and upper molar area. Re-
garding the retained root fragments, impacted teeth, ra-
dioopacities associated with sclerotic bone formation ac-
cording to sex, 43 pathologies were seen in men and 64
pathologies were seen in women in this study. There was
no statistically significant difference between sex groups
according to pathology frequency. The patients with pa-
thologies were also divided according to their systemic
conditions in their routine anamnesis. The pathologies
did not change according to the patient diabetes mellitus
condition in this study (p>0.05). Patients with the sinusitis
in their systemic anamnesis came up with no statistically
significant difference in all groups except radioopacity
(p<0.05). Consideration of smoker patients have less pa-
thologies then non-smokers. There was no systematical-
ly increase or decrease of the number of pathologies by
age (p>0.05).

Table 3. The distribution of radiopacities according to sex.

Male Female p
Retained Root 27 [ 446% | 44 [ 5.60% | 0.340
Impacted Tooth | 15 | 248% | 15 | 1.91% | 0.467
Radioopacities 1 1017% | 5 [0.64% | 0.184
DISCUSSION

Many reports have concluded that radiographic screen-
ing of all edentulous patients is indicated because of the
percentage of positive radiographic findings. In the pres-
ent study panoramic radiographic examination of 1391
patients revealed that 7.69 % (107 patients) showed 1 or
more positive radioopaque radiographic findings.

The most common being retained root fragments which

were found in 5.1% of the patients. According to Sumer,, re-
tained roots were the most common finding and followed
by impacted teeth and radiolucencies.® Furthermore,
previous studies have shown that the most common
findings were root fragments.®® These conclusions were
similar like our results. In our study, molar region was the
most common area that the most of the root fragments
observed. Morphology of the teeth, number and forma-
tion of the roots might the major cause of this occasion.
Furthermore, posterior parts of the jaws are difficult to
perform extraction. Extraction of these roots might result
some complications such as, nerve injuries, displace-
ment of these roots to the maxillary sinus.®

When we consider the impacted teeth frequency, in our
study, 30 (2.16%) impacted teeth were detected. Sumer
stated that 3.1% teeth impaction out of 676 edentulous
patients.® Kose reported™ (4.8%) impacted teeth in 743
edentulous patients.’® Stathopoulos retrospectively ex-
amined 7782 impacted third molars in 6182 patients and
stated that pathologic outcomes from the impacted teeth
were 2.77%."" According to Vigneswaran, they examined
2778 patients with impacted third molar, 43 (1.79%) cas-
es were reported incidence of cyst and tumor." In our
study, we did not detect any pathologic conditions.
Awadreported' (4.8%) radioopacities in 271 patients.™
Sumer stated 41 (12.1%) localized opacities in 338 pa-
tients and this result was slightly more common then the
literature.® In our study it was observed 6 (0.43%) local-
ized opacities in 1391 patients. Our finding was parallel
with the previous studies.

Positive radioopaque radiographic findings according
to the gender, 43 pathologies were seen in men and 64
pathologies were seen in women. Men’s 43 pathologies
include; 27 root fragments, 15 impacted teeth and 1 ra-
dioopacities. Women's 64 pathologies include; 44 root
fragments, 15 impacted teeth and 5 radioopacities. Sumer
reported men'’s findings; 23 root fragments, 10 impacted
teeth, 17 radioopacities and women's; 29 retained roots,
11 impacted teeth, 24 radioopacities.® Although there
was not only statistically significant difference between
gender, women's retained root frequency was greater
than the men in this study. This might be result of the anx-
iety that females are more anxious then the males accord-
ing to Yusa.' Patients with the retained root fragments
might have had a bad extraction experience and they
might have had increased anxiety after that fail extraction
process. This might affect the difference in retained roots
between gender. But it is not possible to draw a conclu-
sion for this subject with the present study design.

We found out edentolous patients may have patholog-
ic conditions which originated from odontogenic struc-
tures. At least one panoramic image would give adequate
information about the bony structures of upper and lower
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jaw including TMJ. When a practitioner encounter a pos-
itive radioopaque findings such as retained root, impact-
ed teeth, radiopacities, practitioner should inform patient
about the condition and treatment requirements. The
condition that seen in the panoramic x-ray may or may
not require treatment, however positive radioopaque
findings have to follow-up periodically. This study con-
cludes that panoramic radiographic examination is im-
portant in patient examination, even if they are edentu-
lous. However, further studies are necessary for defining
the efficacy of panoramic radiographs.
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SUMMARY

Aim: The aim of this study was to examine the effects of differ-
ent acidic beverages on the surface hardness of restorative
materials which are frequently used in clinical practices.
Materials and Methods: In this study, cola, sour cherry juice,
apple juice, energy drink and orange juice were used as
acidic beverages while two composite resins (Filtek Silorane,
Filtek Z-550), one flowable composite (Filtek Ultimate Flow-
able), one compomer (Dyract Extra) and one resin modified
glass ionomer (Fuji Il LC) served as restorative materials to
be tested. After measuring the initial surface hardness of the
samples with Barcol surface hardness tester, each sample
was put into acidic beverage for five seconds after which they
were placed in artificial saliva for five seconds. This cycle was
repeated ten times daily for one month. The control group
was stored in the artificial saliva without any exposure to this
cycle. At the end of the one-month-period, surface hardness
of the restorative materials were measured again.

Statistical analysis used: “Repeated Measures Analysis of
Variance” and “Tukey’s Multiple Range Test” were used for
statistical analysis.

Results: The restorative materials were affected by the acidic
beverages. The liquids used in the study, except the artificial
saliva, had statistically similar effects on the surface hardness
values of the materials used (p<0.05).

Conclusion: In conclusion, the beverages used in this study
affected the surface hardness of the restorative materials in-
vestigated differently.

Keywords: Surface Hardness, Acidic Beverages, Resin Com-
posite, Compomer, Silorane

OZET

Amac: Bu calismanin amaci; farkli asidik iceceklerin klinikler-
imizde sikca kullanilan restoratif materyallerin ytzey sertlikleri
Gzerine etkilerini incelemektir.

Gere¢ ve Yontem: Bu calismada asidik icecekler olarak
kola, vigne suyu, elma suyu, enerji icecegi ve portakal suyu;
restoratif materyal olarak ise iki adet kompozit rezin (Filtek
Silorane, Filtek Z-550), bir adet akigkan kompozit (Filtek Ulti-
mate Flowable), bir adet kompomer (Dyract Extra) ve bir adet
rezin modifiye cam iyonomer (Fuji Il LC) kullanildi. Baslangic
yuzey sertlik degerleri Barcol yuzey sertlik 6lcim metodu
ile 6l¢uldukten sonra her bir 6rnek 1 ay boyunca toplam 10
dongu olmak Uzere; 5 sn asidik icecek, 5 sn yapay tukaruk-
te bekletildi. Kontrol grubu, 6rnekler dénguye tabi tutul-
maksizin yapay tukaruk icerisinde saklandi. 1 ayin sonunda
restoratif materyallerin yuzey sertlikleri tekrar olguldu. Istatis-
tiksel degerlendirme “Tekrarlanan Olcumla Varyans Analizi”
ve “Tukey coklu karsilastirma testi” ile yapildi.

Bulgular: Restoratif materyaller asidik icecekten etkilenmistir.
Deneyde kullanilan sivilardan yapay tukuruk disindaki sivilar,
kullanilan materyallerin yuzey sertlik degerleri Gzerinde
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istatistiksel olarak benzer etki gostermistir (p<0,05).
Sonug: Sonug olarak, bu ¢alismada kullanilan icecekler,
incelenen restoratif materyallerin yuzey sertliklerini farkli
sekillerde etkilemislerdir.

Anahtar Kelimeler: Yuzey sertligi, asidik icecekler, kom-
pozit rezin, kompomer, Silorane

INTRODUCTION

One of the most significant contributions to dental tech-
nology has been the introduction of adhesive dentistry."
The composition of the resin-based composites have
changed significantly since their introduction to the mar-
ket. One of the most significant of these changes is the
reduction of the filler size and the increase in the amount
of it, which, in turn, enabled the production of materials
with higher wear resistance and easier polishability. 22
Nanohybrid composites were produced by adding par-
ticles of nano size to microhybrid composite resins* In
addition to the ad-vantages of nano fill and/or nanohy-
brid resin composites such as strength, low wear, and
polishability, these mate-rials generally have different
shades, allowing the natural dental tissue reproduction
in an efficient way with the stratification technique.’

One of the disadvantages of composite resins is polymer-
ization shrinkage® “Silorane” monomer, whose name was
derived from its chemical components, namely, siloxane
and oxirane, was developed to overcome this drawback. 467
Silorane based composite resin, which is argued to be
more resistant to saliva, water and chemicals in the oral
cavity, was developed particularly for the restoration of
posterior teeth.®

Flowable composites are generally produced with low
viscosity. Since their filler content is low, their mechanical
properties are slightly reduced.®’

Polyacid modified composite resin, commonly known as
compomer, was first developed in the early 1990s. It was
introduced as a new class of restorative materials which
combined the aesthetics of conventional composite res-
ins and, the fluoride release and adhesion of glass iono-
mer cements. °

Resin modified glassionomers (RMCI) are hybrids of glass
ionomers and composite resins. It was developed as a
result of efforts to improve the mechanical properties of
glass ionomer cement (GIC). These efforts also aimed to
reduce the curing time and vulnerability of GIC to moisture.'0"2
One of the most important physical properties of restor-
ative materials contributing to their clinical success is sur-
face hardness, which also sets the mechanical properties
of restorative materials.®'* Barcol hardness test is based
on resistance to indentation. Barcol hardness tester in-
cludes a metal indenter with tension spring and a scale
on which hardness can be directly read. The penetration
depth of the sharp point is converted into Barcol values
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15 Barcol surface hardness tester is preferred in studies
thanks to its portability and direct reading of measure-
ments.™

Dental erosion is the pathologic, chronic and localized
loss of dental hard tissue as a result of wearing due to
a chemical process without the involvement of bacte-
ria.’®® The exogenous factors contributing to dental ero-
sion are excessive consumption of acidic fruit juice and
acidic carbonated beverages.’? Studies showed that
tooth-coloured restorative materials such as GIC, polya-
cid-modified composite resins and composite resins are
also affected by dental erosion.?"22

The aim of this study was to examine the effects of dif-
ferent acidic beverages on the surface hardness of com-
monly used restorative materials.

MATERIAL AND METHODS
The brands, manufacturers and chemical composition of
the materials used in this study are listed in Table 1.

Table 1. Composition of the restorative materials used in this study.

Material | Classification Composition Shape | Manufacturer Batch
Number
Silorane based 3M/ESPE,
Filtek Microhybrid | hydrophobic resin (St. Paul,
Silorane composite matrix, A2 MN,
resin camphorquinone, USA) N361058
yttrium fluoride.
Filler weight 76%
Filtek Nanohybrid Bis-GMA, Bis- 3M/ESPE,
Z - 550 composite EMA, TEGDMA, (St. Paul, MN, N316660
resin UDMA. A2 USA)
Filler weight
81,8%
Filtek Flowable Bis-GMA, 3M/ESPE,
Ultimate | composite TEGDMA. A2 ( St. Paul, N375701
flowable resin Filler weight 65% MN,
USA)
Polyacid- UDMA resin/TCB
Dyract modified resin, Strontium- DENTSPLY
Extra composite alumino-sodium- A2 (DeTrey, 1104001712
resin fluoro- silicate Konstanz,
(compomer) glass, strontium Germany)
fluoride,
initiators/stabilizers
Resin- HEMA, GC
modified methacrylate, A2 Corporation,
Fuji Il | glass-ionomer tartaric and (Tokyo, Japan) 1111021
LC cement polyacrylic acid,
fluoroalumino
silicate.
Filler weight 58%

Specimen preparation

For each restorative material, 60 disc-shaped specimens
were prepared using a plexiglass mould of eight mm di-
ameter and two mm thickness (a total of 300 specimens).
In order to ensure that specimens would have flat polym-
erized surfaces with no bubble formation after curing, the
top and bottom surfaces were covered with a polyester
matrix strip (ESR-P Universal strip) and a thin glass micro-
scope slide (one mm thickness). Pressure was applied to
extrude excess material.

The restoratives were light polymerized according to the
manufacturers’ cure times with LED light curing unit (ELli-
par FreelLight 2, standard mode; 3M ESPE, St. Paul, MN,
USA). With each restorative material, the 60 specimens
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were randomly divided into six groups (n=10 per group)
according to the six immersion solutions to be examined
in this study (Table 2).

Table 2. Study Groups.

Group Restorative Number of Sub-Group Number
Material Samples (n) of
Samples
(n)
11- Cola n=10
12- Sour n=10
Group 1 Filtek n= 60 Cherry
Silorane 13- Apple n=10
14- Energy n=10
Drink
15- Orange n=10
16-Artificial n=10
Saliva
21- Cola n=10
22- Sour n=10
Cherry
Group 2 Filtek Z 550 n= 60 23- Apple n=10
24- Energy n=10
Drink
25- Orange n=10
26-Artificial n=10
Saliva
31- Cola n=10
Filtek 32- Sour n=10
Ultimate Cherry
Group 3 Flowable n= 60 33- Apple n=10
34- Energy n=10
Drink
35- Orange n=10
n=10
36-Artificial
Saliva
41- Cola n=10
42- Sour n=10
Group 4 Dyract Extra n= 60 Cherry
43- Apple n=10
44- Energy n=10
Drink
45- Orange n=10
46-Artifical n=10
Saliva
51- Cola n=10
52- Sour n=10
Cherry
Group 5 Fuji II LC n= 60 53- Apple n=10
54- Energy n=10
Drink
55- Orange n=10
56-Artificial n=10
Saliva

Afterwards, they were polished with 600-800-1000-1200-
grit silicon carbide paper, as Mathias . (2009) did in their
studies. Immediately after polishing, lower surfaces of
the specimens were marked with a pen. All specimens
were stored in artificial saliva at 37°C for 24 hours for re-
hydratation and completion of the polymerization.
Microhardness test

The Barcol impressor consists of a sharp point with a ten-
sion spring which is pressed against the surface to be
tested. The sharp point has a diamater of Tmm. The value
read on the scale decreases as the impressor penetrates
the surface.?* The samples to be tested with this method

3]

are placed at the sharp tip of the Barcol Impressor, which
is designed to exert a constant load of 10kg. A uniform
pressure is exerted on the sample until the scale on the
impressor reaches the maximum limit. The scale produc-
es a direct value between 0 and 100.25

After 24 hours, the specimens were rinsed with distilled
water and blotted dry with a tissue paper before remea-
surement. Surface hardness measurements were con-
ducted with a Barcol surface hardness tester (Sheen,
GYZJ 935, Barber Colman Company, U.K.) from three dif-
ferent points on the top surface of each specimen and,
average values were calculated.

The surface hardness test was performed twice: Firstly,
at the beginning of the study before the specimens were
immersed into acidic beverages and secondly, after one
month at the end of the study.

Immersion solutions

Ten specimens of each material were immersed in one
of the six different solutions (artificial saliva, cola, orange
juice, apple juice, energy drink, and sour cherry juice
(Table 3).

Table 3. Compositions of acidic beverages and artificial saliva used in the study.

Immersion

media BTG Composition pH
(brand) r
Cola (Coca Coca Cola Water, sugar, carbondioxidg, coloqripg
Cola) Comp. (USA) agent, cola extrac't, cgffeme, acidity | 2.14
regulator (phosphoric acid)
Sou.r f:herry Coca Cola Water, cor;centrated sour cherry juice (at
juice Comp. (USA) least 35.@), sugar (SL}cr.ose/glucose 2.86
(Cappy) syrup), acidity regulator (citric acid)
Applejuice Gl Cail Concentrg?d apple1 juice (.I O_O%)Zdwater, 14
(Cappy) Comp. (USA) aroma, acidity regulator (citric acid) 3
E Water, sucrose, glucose, carbondioxide,
nersy RedBull taurine caffeine inositol
drink 2 a2 . .. NS
Gmbh (USA) | glucuronolactone, — vitamins, acidity
(RedBull) . .
regulator (sodium citrate)
Orange
juice Coca Cola | Concentrated orange juice with real 3.60
(Cappy) Comp. (USA) | orange pieces (100%) water, aroma :
Ondokuz
Mayis 1.160 gr/liter (L) Sodium Chloride, 0.600
University, | g/L Calcium Chloride, 0.600 g/L
Artificial Faculty of | Potassium Phosphate, 1.491g/L 7.0
saliva Science and | Potassium Chloride, 0.050 g/L Sodium | *
Letters, Flouride, Trace Sodium Hydroxide to
Department of | maintain a pH value of 7.
Chemistry

Artificial saliva served as a control solution. The speci-
mens were kept immersed in artificial saliva at 37°C in the
interval between cycles.

In this study, immersion media were replaced daily
throughout the study in order to prevent pH changes, as
did Cogulu et al *in their studies. The study was planned
assuming that individuals consumed these beverages
on a daily basis, which was the same procedure adopted
by Sari et al ?® The pH values were obtained by using a
digital pH electrode (Multi-parameter analyzer, Consort
€864, Belgium) which had been calibrated immediately
prior to use.
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After baseline microhardness was recorded, each sample
was first immersed in 32.5 ml of acidic beverage for five
seconds and then for another five seconds in artificial
saliva. This cycle was repeated ten times daily for each
subgroup for a month. The specimen soaking protocol
was simulated from an individual drinking a can of soft
drink (325 ml). Total soaking time was 100 seconds. After
the soaking sequence was completed, the specimen was
rinsed with distilled water, blotted dry and subjected to
post-immersion microhardness testing. The same proce-
dure was also followed by Wongkhantee et al. 2’
Statistical analysis

The “power and sample size” test conducted showed
that the sample size was 10 when the confidence interval
was 95% (Minitab 13.2 V.).

The data collected in the study were firstly subjected to
normality and variance homogeneity tests. To confirm
the normality of data distribution, Kolmogrov - Smirnov
test was applied. On the other hand, Levene test was
used for variance homogeneity. To detect the differences
between the materials and liquids, two-way ANOVA test
and Tukey multiple comparison test were used.

Paired sample t-test (t-test for dependent samples) was
used to reveal the significance of differences between
the first and second measurements.

RESULTS

A total of 300 samples were prepared for the study. The
pre- and post-experimental surface hardness of the sam-
ples was measured with a Barcol surface hardness tester.
Table 4 shows the results of the variance analyses con-
ducted on the surface hardness values.

The statistical evaluation of the surface hardness values
for Fuiji Il LC, Filtek Ultimate Flowable, Dyract Extra, Filtek
Silorane and Filtek Z 550, which were included in the
study, revealed a significant (p<0.05) difference among
the restorative materials. With regard to the differences
among the restorative materials, Filtek Z 550 (96.44 =
0.13) had the highest hardness value, followed by Filtek
Silorane (96.02 + 0.13) and Dyract Extra (95.98 + 0.13)
respectively. Filtek Ultimate Flowable had a surface hard-
ness of 94.68 + 0.13. The lowest surface hardness value
was measured for Fuji Il LC (93.35 + 0.13). The Tukey and
Duncan multiple comparison tests indicated a significant
difference among these values.

There were statistical differences among the restorative
materials with respect to pre-experimental values and
post-experimental values. The classification of the restor-
ative materials with regard to their post-experimental sur-
face hardness values put Filtek Silorane, Filtek Z 550 and
Dyract Extra in the same group with the highest surface
hardness values, followed by Filtek Ultimate Flowable.
Fuji Il LC had the lowest surface hardness value (Table 4).
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Table 4. Pre- and post-experimental surface hardness values of the restorative ma-
terials and statistical relationships among them.

Restorative Material Pre-experimental mean Post-experimental mean
values values
(X £ Ss) (X £ Ss)
Filtek Silorane 96.02+0.13 A 9476 +0.14 a
Filtek Z 550 96.44+0.13 A 9490+0.14a
Filtek Ultimate 9468+ 0.13 B 93.78+0.14 b
Flowable
Dyract Extra 9598 +0.13 A 9492+0.14a
Fuji ILC 9335+0.13C 9232+0.14¢

There is no statistical difference between the values represented with the same letter (p<0.05)

It was found out that Filtek Z 550 was the most affected
restorative material of all. There was no statistically signifi-
cant difference among the rest of the restorative materials
(p<0.05) (Table 5).

Table 5. The influence of the beverages on the restorative materials as indicated
by the difference between pre- and post-experimental values.

Restorative Material Difference between pre- and post-experimental values
Filtek Silorane 1.26 ab

Filtek Z 550 155a

Filtek Ultimate 090b

Flowable

Dyract Extra 1.06 b

Fuji II LC 1.03b

There is no statistical difference between the values represented with the same letter (p<0.05)

The restorative materials used in the study were soaked
in six different liquids. Of these, the lowest difference was
produced by artificial saliva in terms of surface hardness
compared with the other liquids. This difference was sta-
tistically significant (p<0.05). As for the acidic beverages,
there was no statistically significant difference (p>0.05)
(Table 6).

Table 6. The comparison of the effects of beverages on surface hardness of re-
storative materials.

Storage Medium Change in surface hardness of restorative material
Artificial Saliva 0.5292 b
Orange Juice 1.1632 a
Energy Drink 1.2220 a
Cola 1.2340 a
Apple Juice 1.3570 a
Sour Cherry Juice 1.4546 a

There is no statistical difference between the values represented with the same letter (p<0.05)

DISCUSSION

Many types of food and beverages affect both natu-
ral teeth and the restorative materials. Previous studies
showed that filling materials, when exposed to low pH
media, disintegrated from the resin materials and that ma-
trix components deteriorated. Most of the soft drinks are
acidic and their pH values are 3.0 or lower. This suggests
that long and continuous sipping of acidic beverages re-
sults in an erosion on tooth enamel and resin material.’”?’
The volume of an acidic beverage or a liquid taken into
the mouth is much greater than that of the saliva in the
mouth; thus, teeth are exposed to a mixture of saliva and
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acidic solution for a short time. This lasts for a while and
then the erosive liquid is either swallowed or expecto-
rated. Afterwards, the saliva flow cleanses or buffers the
acids. Cycles of exposure to saliva are recommended for
studies since this approach is the closest to clinical con-
ditions.?®

The use of saliva in this type of studies is a challenge be-
cause the composition of human saliva is complicated
and varies by individual oral health.? In this study, the
same type of artificial saliva used by Francisconi®,
Honorio®' and De Oliveira®? was preferred in order to
maintain a standard and ideal saliva medium.

It was reported that any food with a pH value lower than
the critical 5.5 level might demineralize the hard tissues
of the tooth.16 In this study, citric and phosphoric acid
containing beverages with pH values lower than 5.5 were
used.

One of the most important physical properties of the re-
storative materials contributing to their clinical success
is the surface hardness and it also sets the mechanical
properties of the restorative material. It not only increases
resistance against scratch and wear but also prevents the
easy deformation of the restorative material by various
forces, which play an important role in the clinical suc-
cess.'314

There are different types of surface hardness tests. The
most common testing methods used in dentistry for mea-
suring the surface hardness of the restorative materials
are Brinell, Rockwell, Shore, Barcol, Knoop and Vick-
erS.15’33

Barcol hardness tester (BH) is commonly preferred in
studies examining surface hardness due to portability
and direct reading of measurements.?*3¢ Therefore, BH
was used in this study, which was of choice in studies
conducted by Bagis and Ertas ¥ and Arisu et al*® Previ-
ous studies revealed that properties of the filler particles
in the matrix such as size, shape, distribution, and content
per volume/weight of the filler particles affect the me-
chanical durability, hardness and flexibility of the com-
posite resins.’%4

Similarly, in this study, we found that initial surface hard-
ness value of Filtek Z 550, a nano-hybrid composite res-
in with the highest filling material ratio, was higher than
that of Filtek Silorane, a micro-hybrid composite resin. It
was followed by compomer, flowable composite and res-
in-modified glass ionomer (RMCI) respectively. These re-
sults are in compliance with those of Sari et al.?°

Gonulol et al*?, using a standard led device, reported that
composite resin had the highest surface hardness val-
ue, which was followed by RCMI and compomer. In this
study, we found that the surface hardness of compomer
and composite resin was statistically same.

In another study conducted by Wassell.*®, surface hard-

ness ranges of vikers (VH) and BH were compared and it
was revealed that the range of VH was wider compared
to that of BH. It was showed that BH was a reliable but not
a sensitive device to compare composites with regard
to surface hardness. In our study, the ranges of surface
hardness values were close to each other.

Cogulu. " used compomer, RMCI and GIC as restorative
materials in a similar study. They found that the effects
of three different acidic beverages were similar when
they evaluated the restorative materials according to
the types of beverages. In this study, we found that five
different types of acidic beverages had statistically sim-
ilar effects on the same type of restorative material with
respect to surface hardness. We believe that this results
from the fact that pH values of the beverages evaluated
were close to each other. This complies with the results
of Cogulu etal .

llie et al. “* found that silorane-based composite resin
had significantly lower water absorption and solubili-
ty values compared to methacrylate-based composites
(MBCs) due to its hydrophobic siloxane structure. They
also found that it was quite resistant against wear when
stored under conditions simulating oral conditions. In
this study, we also observed that the decrease in the sur-
face hardness of Filtek Silorane was lower compared to
Filtek Z 550, which is an MBCs.

Rios et al* used GIC, RMCI, composite resin and amal-
gam in their study on the subject. They soaked these
restorative materials in cola for seven days with three cy-
cles lasting five minutes each day. They reported that GIC
had the highest values for wear and surface hardness
decrease and that composite resin did not have the low-
est values for wear and surface hardness change, which
was a different finding compared to other studies. They
suggested that this resulted from the short experiment
period. In this study, we found that composite resin had a
higher decrease in surface hardness compared to RMCI.
However, this difference was not statistically significant.
Honorio et al*' conducted a similar study using the same
GIC, RMCI, composite resin and amalgam as Rios.*® Their
study lasted 35 days and the lowest difference was ob-
served in the restorative material with the highest surface
hardness value.

Another study by Bors et al*® involved two composite res-
ins (Filtek Z 550, X-tra fill), two compomers (Dyrac Extra,
twinky star) and two glass ionomers ( Ketac molar- Fuiji Il
LC) as restorative materials. The samples were soaked in
Coca Cola for 30 days with five cycles lasting five minutes
each day. The erosive wear of the samples were mea-
sured, based on the difference between surface rough-
ness measured at the beginning and the end of the study.
It was reported that composite restorative material had a
higher erosive wear compared to compomer. This result
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was attributed to the short experiment period and expo-
sure to cycles.

Badra et al. ¥ reported that there were several effects on
the microhardness and surface roughness of the restor-
ative materials which resulted from the characteristics of
the materials, the type of beverage and the evaluation
period. They also reported that when the immersion peri-
od prolonged, the effects on the properties of the resins
were more prominent.

CONCLUSION

1. With the increasing consumption of acidic beverages
by the young population in recent years, dental erosion
has become an important health issue. We observed that
acidic beverages affected the surface hardness of restor-
ative materials used in our study.

2. In our study, all restorative materials, except for Filtek
Z 550, underwent statistically similar changes in surface
hardness values, which resulted from short study period
(a total of 50 minutes of contact with the acidic beverage)
and exposure to artificial saliva-beverage cycle.

3. These results show that beverages with erosive poten-
tials affect the surface hardness of restorative materials
used in this study. We believe that such studies need to
be supported by in vivo studies and that longer storage
periods may produce higher statistical differences.
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SUMMARY

Aim: The aim of this study was to evaluate the effect of differ-
ent curing distances and ceramic materials on the microhard-
ness of dual-cured resin cement.

Materials and Methods: The dual-cured resin cement (NX3,
Kerr) was polymerized between between lithium disilicate
based pressed ceramic (IPS e.max Press (EP)), or three differ-
ent CAD/CAM materials (Lava Ultimate (LU), e.max CAD (EC),
Vita Suprinity (VS)) and a dentine surface with a LED light
source from 0, 3 or 6 mm distances for 10 seconds (n=10).
The Vickers microhardness (VH) values were recorded imme-
diately after polymerization and after storage at dark in dis-
tilled water (24 h/37°C). Three indentations were made both
on the top and the bottom surface of each specimen. ANOVA
was used to analyse the data. Bonferroni test was used to per-
form multiple comparisons (p<0.05).

Results: The resin cements under the LU specimens have
significantly higher VH values compared to the other mate-
rials (p<0.05). The bottom surfaces have significantly lower
hardness values for all ceramic materials (p<0.05). The VH
value of 0 mm curing tip-ceramic distance was significantly
higher than the groups of 3 and 6 mm distances (p<0.05). Mi-
crohardness values were significantly higher after 24 hours
than immediate measurement (p<0.05).

Conclusion: Ceramic material and the curing tip-ceramic
distance are important factors to be considered for obtaining
adequate polymerization.

Keywords: CAD/CAM, microhardness, ceramic materials, dis-
tance of curing tip

OZET

Amac: Bu ¢alismanin amaci, 1sik kaynagi ile seramik matery-
alleri arasindaki farkli isinlama mesafelerinin kullanilan rezin
simanin yuzey sertligine etkisinin incelenmesidir.

Gereg ve Yontem: Dual-cure rezin siman (NX3, Kerr), lityum
disilikat press seramik (IPS e.max Press (EP)) veya 3 farkl
CAD/CAM materyali (Lava Ultimate (LU), e.max CAD (EC), Vita
Suprinity (VS)) ile dentin yUzeyi arasinda, LED isik cihazi kul-
lanilarak 10 sn boyunca 0, 3 ve 6 mm mesafelerden polim-
erize edildi (n=10). Orneklerin Vickers sertlik degerleri, polim-
erizasyondan hemen sonra ve karanlik ortamda, 37°C'de 24
saat distile suda bekletildikten sonra yapildi. Her 6rnegin alt
ve Ust yuzeylerinden U¢ noktadan élcum yapildi. Verilerin an-
alizi ANOVA ile yapildi. Coklu karsilastirmalar icin Bonferroni
testi kullanildi (p<0,05).

Bulgular: LU 6rneklerin altindaki rezin simanin sertlik deger-
leri, diger materyallere oranla istatistiksel olarak anlamli dere-
cede yuksek bulundu (p<0,05). Tum gruplarda alt yuzeyin
sertlik degerleri Ust yuzeye gore anlamli duzeyde dusuk bu-
lundu (p<0,05). Isik kaynagi - seramik arasi mesafenin 0 mm
oldugu gruplarin sertlik degerleri, 3 ve 6 mm olan gruplara
gore anlamli duzeyde yuksek bulundu (p<0,05). 24 saat son-
raki 6lcumlerde elde edilen sertlik degerleri, polimerzason-
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dan hemen sonra yapilan olcumlerdeki degerlere gore
anlamli olarak yuksek bulundu (p<0,05).

Sonug: Yeterli polimerizasyon elde edebilmek icin kul-
lanilan seramik materyalinin ve i1sik kaynagi ile mesafesi-
nin 6nemli faktorler oldugu sonucuna varildi.

Anahtar kelimeler. CAD/CAM, yuzey sertligi, seramik ma-
teryalleri, iIsinlama mesafesi

INTRODUCTION

Among the dental materials, the ceramics have the clos-
est optical properties to natural tooth and they are fre-
quently used for aesthetic restorations. ' Nowadays, most
of these restorations can be produced by both traditional
methods and Computer-aided design/Computer-aided
manufacturing (CAD/CAM) systems.?3 CAD/CAM systems
were brought into use of dentistry during 1980’s. For the
last ten years, CAD/CAM has gained great significance
and popularity.* Lately it has become more accurate,
faster, less expensive and easier to use. Because the res-
toration can be fabricated in only one visit; impressions,
provisional restorations, extra materials and helping staff
is not needed, which saves time both for patients and
dentists. Different parameters like the shape, thicknesses
of the restoration and cement can easily be controlled.
The data can be saved and used for fabricating the resto-
ration later again. The use of industrial blocks enables the
manufacture of high strength restorations that are more
reliable. ®¢

The first CAD/CAM restoration was produced in 1985 as
aninlay made of fine grain feldspathic ceramic (Vita Mark
', Vita Zahnfabrik, Bad Sackingen, Germany).” There are
CAD/CAM blocks containing glass ceramics, feldspath-
ic glass ceramics, lithium disilicate glass ceramics, leu-
cite-reinforced glass ceramics, aluminum-oxide and yttri-
um tetragonal zirconia polycrystals, composite resin and
titanium which is usually used for implant abutments. *
Latest dental technology has produced a newly devel-
oped nano/hybrid ceramic material that is composed of
a polymer network integrated into the ceramic structure.
8,9 The first composite resin block which was introduced
in 2000, was polymerized by light activation from facto-
ry processes.” These materials aim to gather ceramics'
advantages and resin materials' properties together. Ce-
ramic percentage differs in weight between 80-86% and
the polymer weight differs between 14-20%. Ceramic
structures and resin polymers are processed at high tem-
peratures with special techniques.® Another material
that is recently developed and launched is the lithium
silicate ceramics reinforced by zirconia. These materials
aim to have both the superior mechanical properties of
zirconia and the optical behaviour of glass ceramics. The
zirconia-reinforced lithium silicate (Vita Suprinity) con-
tains 56-64%Si02, 15-21%Li20, 8-12%Zr02, 3-8%P205,
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1-4%K20, 1-4%AB203, 0-4%Ce02 and 0-6%colour pig-
ments. It gains its final physical and aesthetic properties
after the crystallisation in dental furnaces. '

Restorations as inlays, onlays, laminate veneers and all
ceramic crowns that does not contain metal, are gener-
ally luted with dual cured resin cements because of the
reduced light transmission through the restoration. "
Dual cured resin cement ensures a complete chemical
reaction and a full degree of conversion (DC). During
adhesive cementation ceramic type, thickness, translu-
cency, the type of the light source and the distance be-
tween curing unit light guide and cement layer have an
effect on the polymerization of the resin luting cement."?
The transmission of light through a restoration influences
the polymerisation of the underlying resin cement.”® The
mechanical properties and biocompatibility of resin ce-
ments largely depend on their ratio of monomer conver-
sion. > The degree of polymerization of the resin matrix
also affects the hardness of the material. The hardness of
the surface is one of the most significant physical proper-
ties of a dental material and it can be defined as the resis-
tance of a material to indentation or penetration. '#1° Test-
ing the hardness of a material is also a frequently used
method for estimating the DC of a resin based material. '®
The top and the bottom surfaces of the resin material do
not receive the same amount of light from the curing unit.
Price’ suggest that the difference between the top and
the bottom surface hardness must be examined individ-
ually, while evaluating the mechanical properties of resin
materials. Soh'®® stated that in order to polymerise a 2
mm thick resin successfully, the light intensity should at
least be 400 mW/cm2 and the curing distance should be
maximum 3-4 mm from the restoration surface. One diffi-
culty with indirect adhesive restorations is to achieve an
adequate degree of polymerization of the resin cement or
base material beneath the restoration.

This study evaluated the effect of different curing dis-
tances (0, 3 or 6 mm), 2 time periods (immediate or after
24 hours), 4 different ceramic materials on the microhard-
ness of dual-cured resin cement (NX3 Nexus Third Gen-
eration, Kerr Corporation). The null hypothesis is that the
hardness values of resin cement are not affected from dif-
ferent curing distances and veneering materials.

MATERIALS AND METHODS

One hot-pressed lithium disilicate based ceramic (IPS
e.max Press (EP), Ivoclar Vivadent AG, Schaan, Liechten-
stein) which is produced in laboratory and three differ-
ent CAD/CAM blocks (Lava Ultimate (LU), 3M ESPE, St.
Paul, MN, USA; IPS e.max CAD (EC), Ivoclar Vivadent AG,
Schaan, Liechtenstein; Vita Suprinity (VS), Vita Zahnfab-
rik, Bad Sackingen, Germany) were investigated in this
study. Materials used in the study are shown on Table 1.
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Table 1. The brand names, lot numbers, abbreviations, components and manu-
facturers of the materials used in the study

Brand Lotno | Abbr. | Component Manufacturer
Name
IPS e.max EP Lithium disilicate glass ceramic (LS>) Ivoclar Vivadent AG,
Press Schaan, Licchtenstein
IPSemax |T11044 |EC Lithium disilicate glass ceramic (LS.) Ivoclar Vivadent AG,
CAD Schaan, Liechtenstein
Lava N532098 | LU Resin Nano Ceramic 3MESPE., St. Paul, MN,
Ultimate Monomer:  Bis-GMA. UDMA, Bis-EMA, | USA

TEGDMA

Filler: SiO> (20 nm), ZrO> (411 nm), aggregated

Z10,/Si0: cluster (SiO> = 20 nm, ZrO>=4-11 nm)

aprproximately %80 nanoceramic particles
VITA 49342 \S Zirconia-reinforced lithium silicate ceramic Vita Zahnfabrik H. Rauter
Suprinity 56-64% SiO-, 15-21% LixO, 8-12% Z10-, 3-8% | GmbH, Bad Sickingen,

P20s. 1-4% K70, 1-4% AB:03, 0-4% CeO> Germany

Abbr.: Bis-GMA: bisphenol A diglycidylether methacrylate: UDMA: urethane dimethacrylate; TEGDMA:
triethylene glycol dimethacrylate: Bis-EMA: ethoxylated bisphenol-A dimethacrylate: DMA: dimethacrylate.

One rectangular shaped specimen with 12 mm of width
and 14 mm of length were prepared from each ceramic
material. The specimen were cut in 1 mm thicknesses
from CAD/CAM blocks using a low speed diamond saw
(Isomet, Buehler, Lake Bluff, IL, USA) under water cool-
ing. EC and VS specimens were crystallized, glazed and
LU specimen was polished manually according to the
manufacturer’s instructions. EP was fabricated in 1 mm
thickness and glazed according to to the manufacturer’s
instructions.

A caries free, freshly extracted human molar without
any restorations was cleaned mechanically and stored
in distilled water at room temperature until used for the
test. Then it was inserted in a custom made acrylic resin
(Meliodent, Heraeus Kulzer, Hanau, Germany) mold. The
tooth surface was abraded with a coarse grit diamond ro-
tary cutting instrument (6856 L-016 Gebr. Brassler GmbH
& Co. KG, Lemgo, Germany) untill the dentin surface was
exposed. The dentin surfaces were levelled to the acrylic
resin surface. Then the occlusal surface of the tooth was
further abraded with a mechanical grinder (MetkonGripo
2V Grinder Polisher, Metkon Instruments Ltd, Bursa, Tur-
key) using 600 grit SiC papers under water cooling for 30
seconds. A translucent strip was placed on the dentin sur-
face. A teflon mold with an opening in the center (1 mm
thick and 5 mm in diameter) was used for the application
of the dual-cured resin cement (Yellow, NX3 Nexus Third
Generation, Kerr Co., Orange, CA) to the dentin surfaces
according to the manufacturer’s instructions and anoth-
er strip covered it. On top of the strip, ceramic specimen
were placed (Fig. 1).

={
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Figure 1. Schematic illustration of specimen preparation.

Groups were separated according to the curing distanc-
es (0, 3 or 6 mm) between the ceramic and the top of the
curing tip. To set standard curing distances, 0, 3 or 6 mm
thick plastic rings were placed around the opening of
the mould. The resin cement was cured by using a high
power intensity light emitting diode (LED) unit (Demi Ul-
tra Kerr, Kerr Co., Orange, CA, at a light intensity of 1100
of mW/cm2) with curing time of 10 seconds according
to the manufacturer’s instructions. Light intensity was
checked before every application with a curing radiome-
ter (SDI Limited, Bayswater, Victoria, Australia). The speci-
mens were prepared for each group (n=10) (Fig. 2).
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Figure 2. Schematic illustration of the experimental design (EP: IPS e.max Press,
LU: Lava Ultimate, EC: IPS e.max CAD, VS: Vita Suprinitiy).

Vickers hardness (VH) values were measured using the
microhardness testing machine (Shimadzu Microhard-
ness Tester HMV-2, Shimadzu Corporation, Tokyo, Ja-
pan) under 50 g of loading in 15 seconds. The measure-
ments were made at three points of top and each side of
the specimen and the mean values were determined as
the VH values. First measurements took place right after
the polymerization, the second measurements were car-
ried from the same specimens after storage in distilled
water at 37°C in a dark environment for 24 hours. Spec-
imen were stored in light-proof boxes after the polymer-
ization procedure to avoid further exposure to light.

The data were statistically analysed with software (SPSS
18.0 for Windows; IBM Corp., SPSS Inc., Chicago, IL, USA).
Repeated Measurements Analysis of Variance (ANOVA)
was used to analyse the data (ceramic materials, curing
distances, surfaces and measurement times). Bonferroni
test was used to perform multiple comparisons (P<.05).
Measurement of intensity of transmitted light

Light transmission by the specimens were determined by
placing each to the internal part of radiometer (SDI Limit-
ed) and irradiating the specimen for 10 seconds. The LED
radiometer is designed to measure the energy between
400 and 525 nm, and gives readings from 0 to 2100 mW/
cm2. Over the irradiation period of 10 seconds, the val-
ue of the transmitted light was recorded. The instrument
measured the transmitted light through each specimen
or without any specimens in mW/cm2 received by the ra-
diometer detector. The average of 3 readings are showed
in Fig 3.
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Figure 3. Radiometer measurements of polymerization light intensity (mwW/cm2)
through ceramic materials tested and without any samples. (EP: IPS e.max Press,
LU: Lava Ultimate, EC: IPS e.max CAD, VS: Vita Suprinitiy).

RESULTS

Mean VH values and standard deviations for the top and
bottom surfaces of dual-cured resin cement polymerized
under ceramic materials are given in Table 2 and 3.

Table 2: The mean hardness values of the top surfaces, standard deviations and
differences among the groups

3m

0 mm-after 24 h
(Mean+SD)

3 mm-after 24 h
(MeanSD)

6 mm-after 24 h

Materials (Mean=SD)

ately
£SD)

im
(W
11.03+1.33%

EP 17.03+4.45% 29.15+5.57¢ 24.97+3.465° 8.06+1.495" 25.05+£4.5%0

LU 28.36+5.11° 38.84:4.83% 20624252 27.5143.65™ 11.09+5.62™ 25.78:3.29™

EC 18.7042.02% 23.53+0.64° 16,850,742 20.93+1.68™ 12.66+1.1% 19.63+0.88

\E} 17.4942.72% 24.02+0.86* 16.41+1.7248¢ 21.65+1.18° 13.2941.78% 19.01:1.35%

* Capital superscripts correspond the same line, lower case superscripts correspond the same column.

Table 3: The mean hardness values of the bottom surfaces, standard deviations
and differences among the groups

Mteriats | gty | Ommater2en | S | 3mmateraen | SR | Smmatter2an
(MeantSD) (MeanSD) (MeantSD) (MeantSD) (MeanSD) (MeantSD)
EP 8981269 21.69+4.67 7365117 17.86+3.09™ 5785110 23.404.20%
LU T1.84=1.99% 21.77+3.69% 11.3352.70™ 17.97:2.905 8.74+1.06™ 13.03+1.34%
EC 123422427 16.7720.42% 10,681,217 12.89:0.99% 7.89+1.79% 1039101
VS 10.97+1.36™ 15.54£0.70% 11.5343.09% 14.38:2.245% 9.45:2.26™ 1127+2.14%

*Capital superscripts correspond the same line, lower case superscripts correspond the same column.

Results of ANOVA revealed that there are no statistically
significant differences (p=0.139) among the factors in-
vestigated (ceramic materials, curing distances, measur-
ing time and surfaces).

It is shown that ceramic materials have an effect on the
surface hardness of the resin cement. The resin cements
under the LU specimens have significantly higher VH val-
ues compared to EP, EC and VS groups (p<0.001). 0 mm
distance groups have significantly higher VH values and
there are significant differences among all curing distanc-
es (0, 3, 6 mm) (p<0.001). The VH values were significant-
ly higher after 24 hours than immediate measurement
(p<0.001).

Comparing the top and bottom surfaces of the polymer-
ized resin cements, the bottom surfaces have significantly
lower VH values for all ceramic groups (p<0.001). For the
top surfaces, the lowest VH value was measured immedi-
ately after the polymerization in the EP group with 6 mm
distance (8.06+1.49 VH) and the highest VH value was
recorded after 24 hours in LU group with 0 mm distance
(38.84+4.83 VH). For the bottom surfaces, the lowest VH
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value was recorded immediately after the polymerization
in EP group with distance 6mm (5.78+1.10 VH) and the
highest VH value was measured after 24 hours in the EP
group with 6 mm distance (23.40+4.29 VH).

The measurements after 24 hours showed the lowest
surface hardness values in EC group with 6 mm distance
(10.39£1.01 VH) for bottom surfaces and the highest val-
ue in LU group with 0 mm (38.84+4.83 VH) for the top
surfaces.

When the light transmission was evaluated, LU showed
the highest light transmittance (580 mW/cm2) where as
EC group showed the lowest (485 mW/cm2).

DISCUSSION

The hypothesis of the present study was that the hard-
ness values of resin cement is not affected from different
curing distances and veneering materials. However, the
study concluded that curing distances and veneering
materials effect VH value. Therefore, the null hypothesis
was rejected.

Lately the clinicians and patients prefer full ceramic res-
torations because of their advanced aesthetic properties.
The colour and translucency of the full ceramic resto-
rations have a great effect on the diffuse and specular
reflection of light, therefore they are significant determi-
nants of the final aesthetic outcome. ° Dual cure cements
are recommended for the cementation of the full ceram-
ic restorations because they are able to overcome the
problems of decreased light intensity and they ensure
sufficient polymerization at the base area of the resto-
ration where light intensity is very limited. An incomplete
polymerization of the luting cement causes problems in
ceramic restorations. In order to achieve the maximum
physical properties of resin cements, the conversion rate
should be as high as possible. 223 In the current study;
the effect of different curing tip-restoration distances,
type of restoration and time periods on the hardness of
the dual-cure resin cement were investigated.

The effectiveness of curing can be evaluated directly or
indirectly: direct methods, such as infrared spectroscopy,
are complicated, expensive and time-consuming. Visual,
scraping and hardness testing are the indirect methods.
Because of its simplicity and good correlation with the
infrared spectroscopy, hardness testing is preferred by
many previous studies. 2#2° According to Uhl?¢, Knoop
and Vickers hardness tests are more accurate in measur-
ing the degree of polymerization compared to tests with
a penetrometer showing the depth of cure. Sufficient po-
lymerization of resin cements can be a challenge under
indirect restorations 14. In this study the Vickers hardness
test to measure the hardness of the resin cements was
used.

To make sure of the complete polymerization through
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the whole resin cement, both the light cured side and the
bottom side of the specimen were evaluated. Polymeriza-
tion limitations effecting the microhardness of the resin
cement is a very important issue regarding the clinical
success of a restoration. According to some studies, the
top surfaces of the resin cements are significantly harder
than the bottom surfaces. #'8272° This difference may de-
pend on to the decrease of light intensity occurring when
light passes through the filler particles and resin matrix.
30 Also light intensity is less in inner parts compared to
the surface areas because it is absorbed and scattered by
the composite mass. ?° Pires et al®’ states that the initial
light application immediately starts the polymerization of
the light sensitive molecules in the surface which blocks
the light from reaching the deeper areas. The results of
the current study have showed similar results with the
previous ones.

The translucency of ceramic restorations is dependent on
the light transmission and polymerization degree of the
luting agent. 2% The translucency of veneer restorations
may vary depending on compositions and fabrication
methods. These differences affect the polymerization
of dual-cured resin cements.®* For ceramic restorations,
many factors affect the light transmission. Similarly, in
resin restorations factors such as thickness, resin matrix
composition, filler particles, aging and polymerization
might affect the light transmission.® According to the re-
sults of the current study, the resin nanoceramic material
(LU) presented the highest light transmission, followed
by the zirconia reinforced lithium silicate (VS) and the lith-
ium disilicate glass ceramics (EP, EC). Because of the filler
amount, size and character, resin based CAD/CAM mate-
rial presented the highest light transmission.¢%” The resin
cements under the LU specimens present higher surface
hardness values compared to the other restoration mate-
rials. This situation can be explained by the differences
present in the microstructures of the ceramic materials
used in this study.

According to some studies, the micro hardness values of
resin material is directly related with the distance of the
tip of LED unit. 3 Ersoz et al*® states that 0 and 3 mm dis-
tances show significant difference, however 6 mm and 9
mm distances showed lower hardness values. In the cur-
rent study, 0, 3 or 6 mm distances were compared and
there were statistically significant differences among the
distances tested as well.

Dual-cured resin cements are suggested for luting ceram-
ic restorations because of their ability to guarantee effi-
cient polymerization even with reduced light intensities.*°
Peutzfeldt*® stated that; in order to obtain the best physi-
cal propertiesin dual-cured cements, light polymerization
should be used. Chemical curing should not be relied on
alone for polymerization. In accordance with the current

study, the results of a previous study #' showed that, dual
polymerization with immediate measurements obtained
the lowest degree of cure results, while measurements 24
hours after the dual polymerization obtained the highest.
Materials with high transmittance allows higher irradi-
ance on the cement surface which increases the con-
version degree and the mechanical properties. Further
investigation is needed with differrent ceramic materials,
curing units and luting materials. The present study has
several limitations, making it difficult to compare results
directly with clinical studies. Resin cement thickness test-
ed in the current study was 2 mm, which is 25-150 ym in
the clinical situations. #2 Future investigations should be
performed using different resin cement thicknesses for
greater clinical relevance. Another limitation of the pres-
ent study was that it was performed under in vitro condi-
tions, but the results still provide guidance for clinicians.
Other adhesion tests or mechanical tests can be used to
confirm the results. Due to the lack of aging mechanism
and varying resin cement and ceramic material thickness,
the study model does not accurately simulate the clinical
performance of an aesthetic indirect restoration.

CONCLUSION

Within the limitations of this in vitro study, the following
conclusions could be drawn:

1. When cementing all ceramic restorations with resin
cements, the light source should be as close as possible
to the restoration surface. Because the polymerization of
resin cements are adversely affected by the curing dis-
tance.

2. The polymerization reaction of dual-cure resin cements
continue after the cementation.

3. Among the tested ceramic materials, the resin nanoce-
ramic (LU) restorations present the highest light transmis-
sion. Consequently, the most successful polymerization
of the resin cements can be achieved under LU resto-
rations.
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OZET

Amag: Yas tespiti adli bilimlerde artan bir 6neme sahiptir.
Buyume ve gelisimin degerlendirilmesi icin kilo, boy, krono-
lojik yas, iskelet yasl, menars yasi ve dis yasi kullanilabilir.
Cesitli yontemler kullanilarak dis yasi tespiti yapilabilir. Bu
calismanin amaci Karadeniz Bolgesindeki bir grup ¢ocukta
dis yasl tespitinde Nolla yonteminin gecerliliginin deger-
lendirilmesidir.

Gere¢ ve Yontem: Bu calismada 4-16 yas arasindaki 260
cocuga ait panoramik radyograf retrospektif olarak deger-
lendirilmistir. Dental gelisim Nolla tarafindan énerilen skalaya
gore degerlendirilmistir. Kronolojik yas ve dis yas! arasindaki
uyum istatistiksel olarak t testi ile analiz edilmistir.

Bulgular: Hem kiz hem de erkek ¢ocuklarda, kronolojik yas
ve dis yasl arasindaki fark karsilastinldiginda, istatistiksel
olarak anlamli bir farklilik tespit edilmistir (p<0,05). Farklilik
kiz cocuklarinda 13, erkek ¢ocuklarindaise 7, 9, 13, 14 ve 15
yaslarinda tespit edilmistir.

Sonug: Nolla yontemiile dis yasi tespiti Karadeniz Bolgesinde
bir grup ¢ocukta, kizlarda 13 ve erkeklerde 7, 9, 13, 14 ve 15
yaslar haric gegerlidir.

Anahtar kelimeler: Kronolojik yas, dis yasi, Nolla metodu

SUMMARY

Aim: Age determination has become increasingly import-
ant in forensic science. Weight, height, chronological age,
skeletal age, menarche age and dental age can be used for
evaluation of growth and development. Dental age can be
determined by various methods. The aim of this study was to
evaluate the validity of the Nolla method for dental age esti-
mation in a group of children in Black SeaRegion.

Materials and Methods: Panoramic radiograph of 260 chil-
dren between 4-16 years of age were evaluated retrospec-
tively in this study. Dental maturity was evaluated according
to the stages proposed by Nolla. The correlation between the
chronological anddental age was analyzed by statistically
t-test.

Results: When comparing chronological age with dental
age determined by Nolla method, significant difference was
found between age groups in both girls and boys (p<0.05).
This differences were detected 13 age for girls and 7, 9, 13,
14, and 15 ages for boys.

Conclusion: Nolla method for dental age estimation is suit-
able for a group of children in the Black Sea Region except 7,
9, 13, 14 and 15 ages for boys and 13 age for girls.
Keywords: Chronological age, dental age, Nolla method

GIRIS

Yas tayini, adli dis hekimliginde kimlik belirlemede kul-
lanilmaktadir.’ Canli yada cansiz bireylerde kisisel, yasal
ve toplumsal nedenlerle yas tayini yapilmasi gerekebilir.?
Buyume ve gelisimin degerlendirilmesi icin kronolojik yas-
la birlikte boy, kilo, iskelet, dis ve menars yasi kullanilabilir.
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Dis yasinin, diger iskelet veya cinsiyete bagli bayume
ozelliklerine kiyasla daha az varyasyon gosterdigi kabul
edilmektedir.*

Dental uygulamalarda rutin olarak kullanilan dental
radyografi teknikleri yas tahmini icin de kullanilmaktadir.®
Radyografide daimi dislerin kalsifikasyon derecelerini
degerlendirerek dis yas! tespiti yapan birkac yontem
bulunmaktadir.®® NollaZ tarafindan gelistirilen dis yasi
tahmin yontemi, egitim ve klinik uygulamada en yay-
gin kullanilan yontemlerdendir.™ Nolla yonteminin Tuark
populasyonu Uzerinde dis yasl tespitinde gecerliligini
belirleyen calismalar bulunmaktadir.”'® Ancak gevresel,
iklimsel, genetik, hormonal ve besleyici faktérlerin ayni
Ulkedeki cografi alanlar veya sehirlerde farklilik yaratabi-
lecegi, dolayisiyla populasyona 6zgu calismalarin gerek-
tigi vurgulanmistir,'2141%

Bu calismanin amaci Karadeniz Bolgesi'nde bir grup
¢cocukta Nolla yontemi ile tespit edilen dis yasini krono-
lojik yasla karsilastirmak ve Nolla yonteminin, Karadeniz
Bolgesi‘ndeki ¢cocuklarda yas tespitinde gecerliligini be-
lirlemektir.

GEREC ve YONTEM

Bu galisma 2014-2015 yillari arasinda Ordu Universitesi
Dis Hekimligi Fakultesi'ne dental tedavileri icin bagvuran,
4-16 yas arasinda herhangi bir sistemik hastaligi bulun-
mayan 260 cocuktan herhangi bir nedenle alinmis diji-
tal panoramik radyografilerin retrospektif olarak deger-
lendirilmesiyle olusturulmustur. Panoramik radyografiler
ayni dijital panoramik cihaz (Kodak 8000C, Rochester,
NY) kullanilarak alinmistir. Calisma igin Ordu Universitesi
Klinik Arastirmalar Etik Kurulu’'ndan etik onay alinmistir
(2017/42).

Calisma Gruplarinin Olusturulmasi:

Calisma gruplar kronolojik yas ve cinsiyet faktorleri dik-
kate alinarak olusturulmustur. Buna gore, 4-16 yas arasin-
daki cocuklar 13 gruba ayrilmistir. Her grupta cinsiyete
gore esit hasta dagilimi yapilmistir.

Orneklem boyutunun tespiti igin Altunsoy ve ark.in'?
calismasi rehber alinmistir. Buna goére, alfa=0.05 ve
Quc=0.80 alinarak gerekli olan minimum o6rnek sayisi
her yas grubu icin 8, toplamda ise 208 olarak belirlen-
mistir. Karsilasilabilecek olasi aksakliklar minimize etmek
acisindan calismaya grup basina 10 kiz ve 10 erkek birey
(toplam 260) dahil edilmistir.

Panoramik Radyografilerin Degerlendirilmesi:
Panoramik radyografiler iki dis hekimi (1 agiz, dis ve
¢ene radyolojisi uzmani ve 1 gocuk dis hekimligi uzmani)
tarafindan 1920x1080 cozunurlukteki monitorde (Asus
Computer International, San Jose, CA) ayri zamanlarda
tek okuma yapilarak degerlendirilmistir. Okumalar arasin-
da uyumsuzluk tespit edilmesi durumunda bu hastalara
ait panoramik radyografiler iki hekim tarafindan birlikte
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tekrar degerlendirilmis ve ortak bir karar alinmustir.
Kronolojik Yas Tespiti:

Kiz ve erkek cocuklarin kronolojik yas hesaplamasi cocuk-
larin dogum tarihi ve panoramik radyografilerin cekildigi
tarih arasindaki fark hesaplanarak elde edilmistir.

Dis Yasi Tespiti:

Tum cocuklarin sol mandibular ve maksiller daimi digleri-
nin (Gguncu molar dis hari¢) mineralizasyon gelisimi Nol-
la7 tarafindan Onerilen yonteme gore degerlendirilmisgtir.
Dislerin mineralizasyonu ve gelisimi 1 ile 10 arasindaki
skorlama sistemine sahip olan skalaya gére puanlan-
migtir. Eger diglerin geligimiiki skor arasinda ise Nolla7’nin
onerileri dogrultusunda (0.2-0.5 veya 0.7) puana ekleme
yapilmistir. Hem kiz hem de erkekler i¢in toplam skorlar
kullanilarak dis yasi elde edilmistir.

istatistiksel Degerlendirme:

Gozlemciler arasi degerlendirilmenin uyumu Kappa ista-
tiksel analizi kullanilarak degerlendirilmistir. Tum istatis-
tiksel degerlendirmeler IBM SPSS V22 (IBM company,
V22.0, Chicago, IL, USA) programi kullanilarak yapilmistir.
Verilerin dagilimi Kolmogorov-Smirnov testi kullanilarak
degerlendirilmistir. Bu testin sonuclarina gore veriler
normal dagilim sergilemistir ve kronolojik yas ile dis yasi
arasindakiv uyum eslestirilmis t-testi kullanilarak analiz
edilmistir. p<0.05 istatistiksel olarak anlamli kabul edilmistir.

BULGULAR

Kappa analizine goére gozlemciler arasi uyum %90 olarak
tespit edilmistir. t-testi sonuclarina gére hem kiz hem de
erkek cocuklarda, kronolojik yas ve dis yasi arasindaki
fark istatistiksel olarak anlamli bulunmustur (p<0.05).
Tespit edilen farklarnin kizlarda ve erkeklerde gruplara
gore dagilimi sirasiyla Tablo 1 ve 2'de verilmistir. Bu
calismanin sinirlamalari dahilinde farklilik kiz cocuklarin-
da 13, erkek ¢cocuklarindaise 7, 9, 13, 14 ve 15 yaslarinda
tespit edilmistir.

Tablo 1. Kiz gocuklarda kronolojik yas (KY) ve Nolla yontemi ile belirlenen dis yasi
(DY) arasindaki farkliliklarin dagitimi.

Yas Gruplari Ortalama | Ortalama DY-KY+SS p
KY+SS DY+SS

4-49 4.13£0.12 4.03+0.52 -0.10£0.51 0.104
5-5.9 5.19+0.19 5.37+0.40 0.17£0.36 0.591
6-6.9 6.42+0.33 6.64+0.48 0.23+0.64 0.168
7-1.9 7.38+0.21 7.65+0.24 0.27+0.32 0.343
8-8.9 8.50+0.28 8.334+0.44 -0.18+0.49 0.591
9-9.9 9.48+0.29 9.10+0.27 -0.38+0.30 0.168
10-10.9 10.51£0.27 | 10.24+0.64 -0.27£0.61 0.193
11-11.9 11.42+£0.25 | 11.32+0.42 -0.10+£0.66 0.443
12-12.9 12.2840.22 | 12.12+1.04 -0.16£1.07 0.394
13-13.9 13.37£0.27 | 12.90+0.89 -0.47+0.91 0.010*
14-14.9 14.37£0.29 | 14.61£0.96 0.24+0.84 0.468
15-15.9 15.43£0.22 | 14.75¢1.15 -0.67£1.09 0373
16-16.9 16.19+0.20 | 15.43£0.91 -0.76£0.99 0.081
Genel Ortalama | 10.36+3.78 | 10.19+3.64 -0.17£0.77 0.014*
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Tablo 2. Erkek ¢ocuklarda kronolojik yas (KY) ve Nolla yontemi ile belirlenen dis
yas! (DY) arasindaki farkliliklarin dagilimi.

Yas Gruplan Ortalama Ortalama DY-KY+SS | p
KY=SS DY+SS

4-49 4.22+0.19 4.59+0.45 0.38+0.38 | 0.591
5-59 5.15+0.12 5.57+0.50 0.42+0.57 | 0.343
6-6.9 6.49+0.27 6.92+0.54 0.43+0.60 | 0.343
7-1.9 7.3840.26 8.11+0.62 0.73+0.68 | 0.015*
8-8.9 8.34+0.30 8.45+0.64 0.11£0.61 0.591
9-99 9.28+0.26 9.78+0.40 0.50+0.31 0.037*
10-10.9 10.36+0.30 10.50+0.80 0.14+0.81 0.443
11-119 11.42+0.26 11.79+0.62 0.36+0.79 | 0.279
12-12.9 12.26+0.19 12.68+1.44 0.42+1.42 | 0.678
13-13.9 13.31+0.15 14.82+0.59 1.51+0.61 0.001%*
14-14.9 14.29+0.27 15.48+0.35 1.19+0.33 0.001*
15-15.9 15.3840.29 15.73+0.28 0.36+0.37 | 0.015*
16-16.9 16.26+0.16 16.00+0.01 0.26+0.16 | 0.597
Genel Ortalama 10.32+3.77 10.80+3.87 0.48+0.77 0.001*

TARTISMA

Panoramik radyografilerin cocuklarda yas tahmininde
intraoral radyografilere gore daha iyi bir ara¢ oldugu
dusunulmektedir.’® Dis pozisyonuna bagli olarak radyo-
grafilerde olusan distorsiyonlar degerlendirmede hata-
ya neden olabilir.’” Bu tur radyografiler retrospektif olan
calismamizda degerlendirmeye alinmamistir.

Dis gelisiminin belirlenmesinde gecmisten gunumuze
cesitli yontemler kullanilmigtir.891118.1819 Djs yagi tespitin-
de Nolla yontemi ile diger yontemler karsilastirildiginda, 23
bazi calismalar Nolla ydnteminin2'23 bazi caligmalar
ise diger yontemlerin'®?2 daha basarili oldugunu belirt-
miglerdir. Bu ¢calismada Nolla yonteminin tercih edilme-
sinin sebepleri, uygulamanin goézlemci arasi uyumunun
%90'In Uzerinde olmasi,24#25 Demirjian ve arkadaslarinin
yontemine gore krona ait fazladan iki mineralizasyon
derecesi daha bulunmasi®?* ve diger yontemlere gore
guavenilirliginin az olmamasidir.2426.27 T(rkiye'de cesit-
li populasyonlarda Nolla yonteminin dis yasi tespitinde
gecerliligini bildiren caligmalar bulunmaktadir.”™1319
Kirzioglu ve Ceyhan™ Nolla yontemi ile belirlenen
dis yasini, kronolojik yasa gore erkeklerde ortalama
0.53+0.95 vyil, kizlarda 0.57+0.91 yil daha dusuk olarak
belirlemiglerdir. Ayni sekilde Maber ve ark.’ erkeklerde
ortalama 0.87+0.87 yIl, kizlarda 1.18+0.96 yil daha dusuk
olarak belirlemiglerdir. Nur ve ark.”® ise dental yasin kro-
nolojik yasa gore kiz ¢cocuklarinda ortalama 0.57+1.43
yIl, erkek cocuklarinda ise 0.50+1.38 yil dusuk oldugunu
bildirmistir. Calismamizda kizlarda dis yasi kronolojik
yasa gore ortalama 0.17+0.77 yil dusuk, erkeklerde ise
0.48+0.77 yil buyk olarak tespit edilmistir (p<0.05).

Dis yas! tespitinde cinsiyet farkliliklarinin dikkate alin-
masi gerektigi ve olgunlasmanin kizlarda daha hizli
oldugu belirtilmistir.2® Miloglu ve ark." calismalarinda
kiz cocuklarinda dental yas ile kronolojik yas arasinda
belirgin bir fark oldugunu, erkek cocuklarda ise fark ol-
madigini bildirmiglerdir. Calismamizda her iki cinsiyette

de istatistikel olarak anlamli farklilik tespit edilmistir. Ayri-
ca ¢calismamizda, Miloglu ve ark.'iIn™ ¢calismasi ile benzer
sekilde kizlar erkeklere gore dis yasi yonunden daha geri
bulundu. Bunun nedeni hormonal faktorler ve cinsiyetler
arasl buyume atiimindaki farkliliklar olabilir.

Yas gruplarn tek tek degerlendirildiginde Altunsoy ve
ark.’? calismalarinda Nolla yonteminin erkeklerde 10,
11, 12, kizlarda 7, 8, 9, 10 ve 11 yaslari hari¢ kullanilabil-
ir oldugunu belirtmiglerdir. Calismamizda ise kizlarda
13, erkeklerde 7, 9, 13, 14 ve 15 yas guruplarindaki dis
yasi de@erlendirmeleri hari¢ diger gruplarda fark bulun-
mamistir.

Ayni ulkede farkli cografi alanlar veya sehirlerin yanisira
bireyler arasinda ve farkli populasyonlar arasinda dis
gelisimi agisindan cesitlilik vardir.’® Ayrica ¢alismalarda
incelenen populasyonun kulturel ve etnik farkliligy, kisisel
biyolojik farkliliklar, genetik, hormonal ve gevresel faktorl-
er, orneklemin boyutu ve yas araligi ile birlikte kullanilan
istatistiksel yontemler de sonuclardaki farkliiga neden
olabilir."2229

SONUC

Sonug¢ olarak calismamizda Nolla yontemi ile dis yasi
tespiti kizlarda 13, erkeklerde ise 7, 9, 13, 14 ve 15 yas
haric diger yas gruplarinda kronolojik yas ile uyumlu bu-
lunmustur. Calismamizin sinirlamalari dahilinde Karaden-
iz Bolgesi'ndeki cocuklarda dis yasinin tespitinde Nolla
yontemi erkeklerden ziyade kizlarda daha kullanilabilir
bulunmustur. Bununla birlikte bazi yas gruplarinda stan-
dart sapma degerlerinin ortalama degerlerden daha yuk-
sek oldugu da tespit edilmistir. Bu nedenle bulgularimizin
desteklenmesi icin 6rneklem bayuklugu arttirilarak ilave
calismalar yapilmasi 6nerilmektedir.
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Amag : Bu kesitsel retrospektif calismada, 2012 ila 2014 yil-
lari arasinda Marmara Universitesi Dis Hekimligi Fakultesi
Periodontoloji Anabilim Dali 6grenci kliniginde baslangic
periodontal tedavileri yapilan hastalarin periodontal ve siste-
mik durumlarn ile kisisel aliskanliklarinin degerlendirilmesi
amaclandi.

Gerecg ve Yontem: Calismaya dahil edilen 4050 bireyin has-
ta kartlarindaki demografik, sistemik ve dental anamnez bil-
gilerinden yararlanildi; anamnez, kisisel aliskanliklar (siga-
ra kullanimi, dis firgcalama), hastalarin radyografik ve klinik
muayeneleri sonucunda teshis edilen periodontal hastalik
durumlar belirlendi. Cinsiyetlerine (kadin, erkek) ve peri-
odontal hastalik durumlarina (gingivitis, kronik periodontitis,
agresif periodontitis) gore olusturulan gruplar, sigara kul-
lanimi, dis fircalama aliskanlig, plak indeks, gingival indeks,
sondalama derinligi gibi periodontal klinik parametreler, dia-
betes mellitus, hipertansiyon, kalp ve damar hastaligi agisin-
dan karsilastinldi. Verilerin istatistiksel analizleri SPSS 15.0
paket programi kullanilarak yapildi.

Bulgular: Yas ortalamasi 40.84+14.05 populasyonun %56.5’i
kadin ve %44.5'i erkeklerden olusuyordu. Dis fircalama sikligi
kadin hastalarda daha fazla iken (p<0.05), erkek hastalarda
sigara kullanimi ve tum periodontal klinik parametrelerin
daha yuksek oldugu (p<0.05) ancak periodontal hastalik,
diabetes mellitus, hipertansiyon, kalp ve damar hastaliklari
bakimindan cinsiyetler arasinda fark goérulmedigi (p>0.05)
tespit edildi. Periodontal hastalik gruplarinda cinsiyet, yas,
sigara kullanimi, periodontal klinik parametreler, diabetes
mellitus, hipertansiyon, kalp ve damar hastaliklar acisindan
istatistiksel olarak anlamli fark tespit edildi (p<0.001).

Sonug: Toplam 4050 bireye ait klinik ve demografik verilerin
analizi ile gerceklestirilen bu calismada, sistemik hastalik ve
durumlar ile kisisel aliskanliklarin periodontal sagliga olan et-
kisi ve Ozellikle diabetes mellitus, hipertansiyon, kalp ve dam-
ar hastaliklari ile periodontitisin iligkisi ortaya konulmustur.
Anahtar kelimeler: Diabetes mellitus, hipertansiyon, peri-
odontal hastaliklar, sigara icme.

ABSTRACT

Aim: In this retrospective cross-sectional epidemiologic
study, it is aimed to assess systemic and periodontal health
condition and individual habits of patients treated by under-
graduate students in the clinic of Periodontology Depart-
ment of the Faculty of Dentistry, Marmara University between
years 2012-2014.

Materials and Methods: Systemic and dental records were
collected from 4050 subjects along with their individual hab-
its and diagnosis of periodontal disease. The patients were
divided into groups according to gender (female, male) and
periodontal disease condition (gingivitis, chronic periodon-
titis, aggressive periodontitis), and intergroup comprasions
were carried out for smoking and tooth-brushing habits, peri-
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odontal clinical parameters (plaque index, gingival index
and probing depth) and systemic diseases including dia-
betes mellitus, hypertension and cardiovascular disease.
Statistical analyses were performed using SPSS 15.0 pro-
gram.

Results: Mean age of the study population (56.5% female,
44.5% male) was 40.84+14.05 years. While tooth-brush-
ing habit was better in females (p<0.05), smoking and
periodontal clinical parameters were higher in males
(p<0.05). No significant differences were observed be-
tween females and males regarding periodontal disease,
diabetes mellitus, hypertension, cardiovascular disease.
There were statistically significant differences in gender,
age, smoking, periodontal clinical parameters, diabe-
tes mellitus, hypertension and cardiovascular disease
among different periodontal disease groups (p<0.001).
Conclusion: Analysis of records of 4050 individuals re-
vealed that systemic diseases and conditions may effect
periodontal health, and interactions between periodonti-
tis and systemic diseases, particularly diabetes mellitus,
hypertension, cardiovascular disease are evident.
Keywords: Diabetes mellitus, hypertension, periodontal
diseases, smoking.

GIRIS

Periodontal hastaliklardan kronik gingivitis (KG), kronik
periodontitis (KP) ve agresif periodontitis (AP) ayni prim-
er etiyolojik faktore sahip olan, ancak farkl klinik tablolar
gosteren hastaliklardir.™® Enfeksiyona neden olan et-
kenin ortadan kaldinlmasiyla tam olarak iyilesebilen KG
tablosunun yaninda KP ve AP, disleri destekleyen doku-
larda meydana gelen geri donusumsuz yikimlarla kendini
gosterir. KP genellikle 30-35 yaslarinda gorulmeye baslar,
lokal etiyolojik faktorlerin miktari ile orantili olarak mey-
dana gelen atagsman kaybi ve kemik yikimi yavas ilerler
ve devirseldir. Gelisiminde genetik yatkinligin énemli rol
oynadigi, erken yaslarda ortaya cikan AP'te, lokal etiyo-
lojik faktorlerin miktari, atagsman kaybi ve kemik yikimi ile
orantili degildir; yikim hizli ve devirsel seyreder. AP, loka-
lize ve generalize olarak 2 alt gruba aynlir. Lokalize AP,
puberte doneminde 1. molar ve kesici diglerde lokalize
atasman kaybi (en az iki kalici diste) ile gorulur. Enfeksi-
y6z ajanlara karsl guclu antikor yanitt mevcuttur. AP'nin
generalize tipi, genellikle 30 yasin altindaki bireylerde
gozlenir fakat daha ileri yasta da gorulebilir. Generalize
atasman kaybi 1. molar ve kesiciler ile birlikte en az 3
kalici disi daha igerir. Enfeksiyoz ajanlara karsi zayif an-
tikor yaniti goralar.*

Periodontal hastaliklarin birincil etkeni mikrobiyal dental
plak (MDP) olmasina ragmen bazi sistemik ve metabolik
faktorlerin hastalik siddet ve prognozunu etkileyerek peri-
odontal hastalik riskini arttirdigi konusunda gunumuzde
fikir birligi saglanmistir. Periodontal hastalik gibi lokalize
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veya fokal bir enfeksiyonun sistemik etkileri olabilecegi
dasancesi 20. yuzyilin baslarinda énem kazanmaya
baslamistir.> Gunumuzde ise lokal enfeksiydz hastaliklarin
sistemik hastaliklarin baslamasina neden olmasa da iki
temel mekanizma ile seyrini etkiledigi dusunulmektedir.
Bu mekanizmalardan ilki bakteriyemi yoluyla uzak bolge-
lerde enfeksiyona neden olabilmesidir. Digeri ise peri-
odontal hastalik etkeni olan bakterilerin konakta olustur-
duklan immun yanitta karaciger, pankreas, iskelet sistemi
ve arterler gibi uzak bolgede bazi pro-enflamatuvar si-
tokinlerin veya akut faz proteinlerinin salinimini stimule
etmesi olabilir.5”

GUnumuzde periodontal hastaliklarin diabetes mellitus,
kardiyovaskuler hastaliklar, ateroskleroz, miyokard en-
farktusu, inme, pndmoni ve gebelik doneminde olusan
istenmeyen durumlar ile iliskili olabilecegi ve bu hastalik/
durumlarin bircogunun periodontal hastaligin 6nlenmesi
ve/veya tedavisiyle kontrolinun ve hatta 6nlenmesinin
mumkun olduguiileri surtlmektedir.®

Bu bilgilerin 1siginda, yapmis oldugumuz bu retrospektif
calismada klinigimize basvuran hastalarda, periodontal
hastaliklarin yasa ve cinsiyete goére dagilimini, hastalarda
sistemik hastalik gorulme sikligini, hastalarin oral hijyen
saglama ve sigara kullanma aligkanliklarini incelemeyi
amacladik.

GEREC VE YONTEM

Calisma dizayni ve popiulasyonu

Bu kesitsel retrospektif calismaya Marmara Universitesi
Dis Hekimligi Fakultesi Periodontoloji Anabilim Dali'nda
2012-2014 vyillan arasinda klinik ve radyografik muay-
eneleri sonucunda periodontal hastalik teshisi konmus
ve ogrenci kliniginde bilgilendirilmis onam formlari oku-
tulup imzalatilarak baslangi¢ periodontal tedavileri tama-
mlanmis olan hastalarin arsivlenmis hasta kartlari dahil
edildi. Hasta kartlarinda yer alan demografik, sistemik ve
dental anamnez bilgilerinden yararlanildi. Calisma pro-
tokolul Marmara Universitesi Saglik Bilimleri Enstitusu Etik
Kurulu'nda 26.01.2015 tarih ve 158 sayi ile onaylandi.

Klinik élctiimler

Calisma icin gerekli bilgilerin eksiksiz olarak doldu-
ruldugu hasta kartlarinda, hastalarin kisisel bilgileri (ad,
soyad, yas, cinsiyet), kisisel aliskanlik bilgileri (sigara
kullanimi ve dis firgalama siklig), sistemik anamnez bil-
gileri (diabetes mellitus, hipertansiyon ve kalp-damar
hastaliklan) ile tedavi 6ncesi plak indeks (Pi), gingival in-
deks (GI) ve sondalama derinligi (SD) élgimleri mevcuttu.
Pi degerlerini belirlemek icin Silness ve Loe® tarafindan
gelistirilen indeks kullanildi. Digler pamuk tamponlarla
izole edilip hava ile kurutulduktan sonra, 4 yuzeydeki
diseti kenarina yakin boélgedeki MDP boyanmadan go-
zle ve muayene sondu ile incelendi. Gi degerleri, Loe ve
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Silness’in™® gelistirdigi indeks g6z 6nlne alinarak, her disin 4
bolgesindeki digetinin renk, 6dem, kivam ve periodontal
sondun diseti olugunun yumusak doku duvari boyunca
gezdirilmesi sonucu olusan kanama durumu degerlendi-
rilerek belirlendi. SD, periodontal sond periodontal cebin
tabanina kadar yerlestirilip cep tabani ile serbest diseti
kenari arasindaki mesafe olculerek saptandi. Meziyobuk-
kal, midbukkal, distobukkal ve midlingual olmak Uzere
diglerin 4 noktasindan 6l¢um yapild.

Gruplarin olusturulmasi

Arastirmaya dahil edilen bireylerin yas, cinsiyet, sigara
kullanimi, dis fircalama aliskanliklari, periodontal hastalik
ve sistemik hastalik durumuna goére dagilimlari incelen-
di. Bireyler cinsiyet (kadin/erkek) ve periodontal hastalik
(KG, KP, AP) durumuna gore gruplandirildi. Periodontal
hastalik gruplari, 1999 yilinda American Academy of Peri-
odontology tarafindan gelistirilen siniflama géz 6nune
alinarak olusturuldu.™

istatistiksel analiz

Klinik verilerin sunulmasinda ve degerlendirilmesinde
tanimlayici istatistikler; niteliksel degiskenler icin sayi ve
yUzde, niceliksel degiskenler icin ortalama, standart sap-
ma, minimum ve maksimum olarak verildi. Verilerin istatis-
tiksel analizleri SPSS 15.0 paket programi kullanilarak
yapildi. Niceliksel degiskenlerin dagiliminin normal olup
olmadigi Kolmogorov Smirmov testi ile degerlendirildi.
Niteliksel verilerin gruplar arasi karsilastirmasi Pearson
Ki-Kare testi ile normal dagilim gostermeyen niceliksel
verilerin coklu karsilastirmasi Kruskal-Wallis testi, ikili
kargilastirmasi Mann-Whitney U testi ile yapildi. Parame-
treler arasindaki korelasyonlarda Spearman Korelasyon
testi kullanildi. Periodontitis icin yas, sigara kullanimi, cin-
siyet gibi degiskenlerin etkisini degerlendirebilmek, siste-
mik hastaliklar i¢in ise periodontitisin etkisini degerlendi-
rebilmek icin lojistik regresyon analizi yapildi. Sonuclar
%95 guven araliginda ve istatistiksel anlamllik p<0.05
duzeyinde degerlendirildi.

BULGULAR

Marmara Universitesi Dis Hekimligi Fakultesi Periodon-
toloji Anabilim Dali Klinigi'ne 2012-2014 yillari arasinda
basvuran hastalardan 6grenci kliniginde tedavi edilen
toplam 4050 bireyin eksiksiz doldurulmus hasta kartlari
degerlendirildi.

Bireylerin demografik, aliskanlik, periodontal klinik, peri-
odontal hastalik ve sistemik hastalik verilerinin cinsiyete
gore karsilastirilmasi Tablo 1'de goérulmektedir. Popu-
lasyonun %56.5'ini olusturan kadin bireylerin yas ortala-
masi 40.37+13.76 iken %43.5'ini olusturan erkek bireyler-
inki 41.46+14.39 olarak saptandi ve istatistiksel anlamli
fark gozlendi (p<0.05). Erkek bireylerde kadin bireylere

o/

kiyasla, gunluk kullanilan sigara adedi istatistiksel olarak
yuksek tespit edilirken, dis firgalama sikligi yuzdesi dusuk
bulundu (p<0.001).

Erkek hastalarda SD (p<0.05), Gi (p<0.001) ve Pi (p=0.001)
degerlerinin kadin hastalara kiyasla daha yuksek old-
ugu tespit edildi. Ancak cinsiyetler arasinda periodontal
hastalik bakimindan fark gortlmedi (p>0.05) (Tablo 1).
Tablo 1. Calismaya dahil edilen bireylere ait demografik, aliskanlik, periodon-

tal klinik, periodontal hastalik ve sistemik hastalik verilerinin cinsiyete goére
karsilastinlimasi.

Toplam Kadin Erkek P
N (%) N (%) N (%)

Hasta popiilasyonu 4050 (100) 2288 (56.5) 1762(43.5)

Ort+Ss 40.84+14.05 40.37+13.76 41.46+14.39 | 0.013*
= Min-Max 10-94 11-94 10-86
Sigara kullanimi 1258 (31.1)
Adet/giin 4.15+7.87 3.06+6.41 5.56+9.25 0.000"
Min-Max 0-60 0-40 0-60

Evet 3895 (96.2) 2231 (97.5) 1664 (94.4) 0.000°
Dis Fir¢calama

Hayir 155 (3.8) 57 (2.5) 98 (5.6)
SD (mm) (Ort£Ss) 2.74%+0.63 2.72+0.61 2.77+0.65 0.048%
GI (Ort£Ss) 1.62+0.23 1.61£0.23 1.64+0.24 0.000%
Pi (Ort=Ss) 1.86+0.24 1.85+0.23 1.88+0.24 0.001*

Var 3064 (75.7) 1710 (74.7) 1354 (76.8) ADP
Periodontitis

Yok 986 (24.3) 578 (25.3) 408 (23.2)
KG 986 (24.3) 578 (58.6) 408 (41.4) AD*
KP 3007 (74.3) 1687 (56.1) 1320 (43.9) AD*
AP 57 (1.4) 23 (40.4) 34 (59.6) AD*
Sistemik Var 1676 (41.6) 1035 (45.2) 641 (36.4) 0.000P
hastalik Yok 2374 (58.6) 1253 (54,8) 1121 (63.6)
Diabetes Var 312 (7.7) 171 (7.5) 141(8) ADP
mellitus Yok 3738 (92.7) 2217 (92.5) 1621 (92)

Var 491 (12.1) 295 (12.9) 196 (11.1) ADP
Hipertansiyon

Yok 3559 (87.9) 1193 (87.1) 1566 (88.9)
Kalp ve Damar | Var 179 (4.4) 101 (4.4) 78(4.4) ADP
Hastahiklar: Yok 3871 (95.6) 2187 (95.6) 1684(95.6)

*Mann Whitney-U test, BPearson Chi-Square test, p<0.05, Ort+Ss: Aritmetik orta-
lamaz+Standart sapma, Anlamli degil: AD.

Tablo 2. Demografik, kisisel aliskanlik, periodontal klinik ve sistemik hastalik veril-
erinin periodontal hastalik durumuna gére karsilastinlmasi.

Total KG KP AP P
N (%) N (%) N (%) N (%)
Yas (Ort:Ss) 40.84£14.05 | 24.52+849 | 46.27£11.13 | 36.68£7.59 | 0.000"
Sigara Var | 1258 (31.1) | 235(23.8) | 1423 (473) | 18(31.6) |0.000P
Kullanimi Yok | 2792(68.9) | 751(76.2) | 1584 (52.7) | 39 (68.4)
Dis Firalama | Evet | 3895 (96.2) | 955(%96.9) | 2888 (%96) | 52(91,2) | ADP
Hayw | 155(38) | 31(%3.1) | 119 (%4) 5(8.8)
SD (mm) (Ort=Ss) 274:0.63 | 227040 | 287£059 | 4.03£0.67 | 0.000%
GI (Ort=Ss) 1624023 | 1574021 | 1.63+024 | 187+026 |0.000"
PI (Ort£Ss) 186024 | 180022 | 188024 | 194:021 |0.000%
Sistemik Var | 1676 (414) | 235(23.8) | 1423 (473) | 18(31.6) |0.000P
hastalik Yok | 2374(58,6) | 751(76.2) | 1584 (52,7) | 39 (68.4)
Diabetes Var | 312(7.7) 10 (1) 299 (9.9) 3(53) | 0.000F
mellitus Yok | 3738(927) | 976(99) | 2708 (90.1) | 54 (94.7)
Hipertansiyon | Var 491 (12.1) 6(0.6) 481(16) 4(7) 0.000P
Yok | 3559(87.9) | 980(99.4) | 2526 (84) 53 (93)
Kalp ve Damar | Var 179 (4.4) 10 (1) 169 (5.6) 0(0) 0.000P
Hastahklar Yok | 3871(95.6) | 976(99) | 2838(94.4) | 57 (100)

“Kruskal- Wallis test, PPearson Chi-Square test, p<0.05, Ort£Ss: Aritmetik ortalama+Standart
sapma, Anlamli degil: AD
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Kadinlarin %45.2'sinde (n=1035) sistemik hastalik sap-
tanirken, bu oran erkeklerde %36.4 (n=641) idi. Diabe-
tes mellitus, hipertansiyon, kalp ve damar hastaliklar
bakimindan kadin ve erkek hastalar arasinda farklilik
saptanmadi (p>0.05). Calismaya katilan bireyler peri-
odontal hastalik teshisine gore KG, KP ve AP olarak gru-
plara ayrilarak incelendi. Bireylerin %24.3'G (n=986) KG,
%74.3'0 (n=3007) KP ve %1.4't (n=57) AP olarak tespit
edildi (Tablo 1).

Tablo 1 ve 2'de goruldugu gibi cinsiyet, yas ve sigara kul-
lanimi acisindan bu U¢ grup arasinda istatistiksel olarak
anlamli fark tespit edildi (p<0.001). Tum periodontal
klinik parametrelerin yaninda sistemik hastalik varligi, di-
abetes mellitus, hipertansiyon, kalp ve damar hastaliklar
acisindan da KG, KP ve AP gruplari arasinda anlamli fark
goruldu (p<0.001).

Populasyondaki tum bireylerin yasi ile sigara kullanimi
(p<0.05) ve sistemik hastalik varligi arasinda anlamli pozi-
tif iliski (p<0.01); periodontits ile yas, sigara kullanimi ve
sistemik hastalik arasinda anlamli pozitif iliski tespit edildi
(p<0.01) (Tablo 3).

Tablo 3. Demografik veriler ile hastalarin aliskanlik, periodontal ve sistemik
hastaliklarinin korelasyonu.

Sigara Dis Periodontitis Sistemik
Kullanimi Fir¢alama Hastahk
Yas 0.034* -0.011 0.650%* 0.331%*
Sigara Kullanimi -0.022 0.126%* 0.04
Dis Fircalama -0.20 0.016
Periodontitis 0.202%%*
Sistemik Hastalik

Spearman Korelasyon testi, *p<0.05, **p<0.01

Ayrica, yas ile sigara kullanimi, Pi, Gi ve SD arasinda an-
lamli pozitif iliski oldugu saptandi (p<0.01) (Tablo 4).

Tablo 4. Periodontal klinik veriler ile kantitatif demografik veriler arasindaki iligki.

Sigara
Kullanimi pi Gi SD
(adet/giin)
Yas 0.042%* 0.133%* 0.098%%* 0.386%*
Sigara Kullanimi 0.164** 0.041%* 0.129%*
(adet/giin)
Pi
Gi 0.300%%*
SD 0.297** 0.072%*

Spearman Korelasyon testi, **p<0.01

Sigara kullanimi ile tum periodontal klinik veriler arasin-
da anlamli pozitif iligkinin (p<0.01) yaninda periodontal
klinik verilerin birbirleriyle iliskileri incelendiginde SD ile
Pi ve Gi arasinda ve Pi ile Gi arasinda anlamli pozitif iligki
oldugu goruldu (p<0.01) (Tablo 4). Tablo 5'te goruldugu
gibi periodontitis varligi ile diabetes mellitus, kalp ve dam-
ar hastaliklari ve hipertansiyon varligi arasinda anlamli
pozitif iliski tespit edildi (p<0.01). Bunun yaninda, sigara
kullaniminin periodontitis olasiligini 2.07 kat; periodon-
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titisin de diabetes mellitus ve hipertansiyon olasiligini
sirasiyla 4.49 ve 7.17 kat arttirdigi goérulda.

Tablo 5. Periodontitis ile sistemik hastaliklar arasindaki iligki.

Diabetes mellitus | Kalp ve Damar Hipertansiyon
Periodontitis 0.142%* 0.094** 0.200%*
Diabetes mellitus 0.105%* 0.284**
Kalp ve Damar 0.318%*
Hipertansiyon

Spearman Korelasyon testi, *p<0.05, **p<0.01.

Tablo 6. Periodontitisin yas, sigara ve cinsiyet durumuna gore, diabetes mellitus,
kalp ve damar ve hipertansiyonun periodontitis durumuna goére regresyonu.

Bagimh Bagimsiz
p 00 % 95 GA

Degisken Degisken
Periodontitis Cinsiyet 0.325 0.325 0.902 - 1.366
Sigara Kullanimi 0.000 2.073 1.639 -2.621
Diabetes mellitus 0.000 4.496 2.183-9.258
Kalp ve Damar Periodontitis 0.105 1.887 0.876 —4.065
Hipertansiyon 0.000 7.175 3.101 - 16.600

Lojistik Regresyon Analizi, p< 0.05, OO: odss orant, %95 giiven araligi

TARTISMA

MDP primer etiyolojik faktdr olmasina ragmen periodontal
hastaliklarin baglamasi, ilerlemesi ve siddetlenmesinde
rol oynayan farkli risk faktorlerinin oldugunu gosteren
genis epidemiyolojik ve deneysel calismalar vardir.’2®
Bu calismalara gore; cevresel (cinsiyet, sigara, alkol),
sistemik (diabetes mellitus, obezite, kardiyovaskuler
hastaliklar vb) ve genetik faktorler periodontal hastaliklar
ile iligkilidir."®” Calismamizin sonuclariyla benzer olarak
kadinlarin daha sik dis fircaladigini destekleyen 1999
yilinda Japonya’'da gerceklestirilen calismada erkekler-
in % 60.9'nun, kadinlarin % 88.8'nin yatmadan énce dis
fircaladiklan rapor edilmistir.”® Calismamizda cinsiyetler
arasinda periodontal hastalik bakimindan fark bulunma-
masi literaturle benzerlik goéstermektedir.™

Periodontal hastaliklarin ilerlemesi ve patogenezinde
en 6nemli risk faktora olan sigaranin, siddetli kemik ve
atasman kaybuyla iliskili oldugu goésterilmistir.2°23 Noci-
ti ve ark.'nin?* ¢alismasinda sigaranin periodontitis igin
baslica cevresel risk faktora oldugu bildirilmistir. Son
zamanlarda yapilan deneysel ve klinik ¢alismalar, siga-
ranin periodontal hastalik Uzerine olan immun enflama-
tuvar etkisine odaklanmistir. Damarlarda vazokonstruksi-
yon, kan akiminda azalma, osteoklast aktivitesinde artis,
kollajen sentezinde azalma ve kollajenaz Uretiminde
artisa neden olarak lokal?*?” yollarla, PMNL'lerin fagosi-
toz ve kemotaksis fonksiyonlarinda bozulma, proenfla-
matuvar sitokinlerin saliniminda artis ve periodontopa-
tojenlere karsi antikor Uretimini azalmaya neden olarak
sistemik?”28 yollarla periodontal hastalik patogenezinde
ve gelisiminde rol oynamaktadir. Sigara icen bireyler-
in icmeyenlere gore periodontal hastalia yakalanma
olasiiginin 3-6 kez daha fazla oldugu rapor edilmistir.2°
Sigara kullanimi ile periodontal hastalik arasindaki iligki-
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nin doza bagli oldugu, sigara kullanilan zaman ile icilen
gunluk sigara sayisi arttikca periodontitis siddetinin de
arttigi bildirilmistir.2%%° Calismamizda da literatarle para-
lel sekilde, sigara kullanan bireylerde klinik periodontal
gostergelerin anlamli olarak daha yuksek c¢ikmasinin
yaninda sigara kullaniminin periodontitis olasiigini 2 kat
artirdig1 tespit edildi.

Yaklasik olarak son yirmi yillik donemde farkli kronik siste-
mik hastaliklar ve durumlar ile periodontal hastalik arasin-
daki potansiyel iliskiye yonelik yogun bir ilgi olmustur.®!
Periodontitisin diger hastaliklar i¢in bir risk faktort olabi-
lecedi, hastaliklarin gelisimini ve prognozunu etkileyebi-
lecegiileri strulmustar.32 33

Diabetes mellitus ve periodontitis arasinda karsilikli gift
yonlu etkilesim vardir. Bunun temelinde hastaliklarin pato-
lojisine dayali olarak ortaya cikan molekuler mekanizma-
larin rol oynadigi dusunulmektedir.®* Diabetes mellitus
olan bireylerde periodontal hastalik prevelansinin old-
ukca yuksek oldugu bildirilmistir.+%” Diabetes mellituslu
hastalarda goérulen proenflamatuvar sitokinlerde artis,
PMNL disfonksiyonu, kolajende anormal ¢apraz baglan-
ma, glikozilasyon, buyume faktérlerinde salinim bozu-
kluklar ve yara iyilesmesinde meydana gelen gecikme
bu kisilerin periodontitise yatkin olma sebepleri arasinda
gosterilmistir.?84° Khader ve ark.'nin*' yaptigi meta-analiz
sonucunda diabetes mellituslu bireylerin daha zayif oral
hijyene sahip oldugu ve diabetes mellitus olmayan birey-
lere gore daha siddetli periodontal hastalik géruldugu
belirtilmigtir. Literatarle benzer sekilde, calismamizda
diabetes mellitus olan bireylerde olmayanlara gore peri-
odontitis varligi acisindan énemli fark bulundu ve peri-
odontitisin diabetes mellitus riskini yaklasik 4,5 kat art-
tirdigi tespit edildi.

C-reactive protein (CRP) gibi kandaki enflamasyon
markerlarinin seviyesinin kardiyovaskuler hastalik icin
bir risk gostergesi oldugu belirtilmistir.#>4® Periodontal
hastaliklarda enflamasyonla iliskili olarak artis gosteren
CRP, interlokin 6, interlokin 8, transforming growth fac-
tor-a gibi sistemik enflamasyon gostergelerinin atero-
geneze ve periodontitisli hastalarda aterom plaklarinin
rapturane katkida bulundugu goésterilmistir.** Bununla
birlikte periodontitis gibi kronik enflamatuvar hastaliklarin
kardiyovaskuler hastaliklar icin potansiyel sistemik en-
flamatuvar risk oldugu ve endotelyal disfonksiyona yol
actigi belirtilmistir.#* Bu durumun damar duvarinda kalin-
lasmaya ve direnc artisina dolayisiyla ytuksek kan basinci-
na neden oldugunu belirten calismalar mevcuttur.*54¢
Periodontal hastalik ile kardiyovaskuler hastalik arasin-
daki zayIf fakat istatistiksel olarak anlamli iliskiyi gosteren
meta-analiz ¢caligsmalarina dayanarak periodontitisli birey-
lerin kardiyovaskauler hastalik gelisimi ya da ilerlemesinde
daha buyuk risk altinda oldugu ve yine periodontitisin
aterosklerotik damar hastaliklar icin bilinen genel risk

faktorlerinden (sigara igme, diabetes mellitus, obezite,
genetik) bagimsiz olarak tek basina énemli bir risk fak-
tora oldugu soylenebilir.#° Nikolaos ve ark.%® tarafindan,
40-70 yas araligindaki 1552 kadin ve 1360 erkek Uze-
rinde yapilan c¢alismada periodontitis ile baslangi¢ kalp
damar hastaligi arasindaki iligki incelenmistir. Kalp damar
hastaliklari icin marker olarak kullanilan total kolesterol,
trigliserid, high-density lipoproteins (HDL) ve CRP sevi-
yeleri ve klinik periodontal parametreleri kaydedilmistir.
Yapilan istatistiksel analizler sonucunda, periodontitis
ile kalp damar hastaligina sahip olma, sigara icme, dis
fircalama siklig), kanda tespit edilen CRP, trigliserid, HDL
kolestrol seviyeleri arasinda 6Gnemli iliskiler tespit edilmistir.

Calismamizb5 bulgularinda hipertansiyonlu, kardi-
yovaskuler hastaliga sahip bireylerde ve bunlardan
bagimsiz olarak sigara kullanan bireylerde klinik peri-
odontal gostergelerin anlamli olarak daha yuksek ¢ik-
tigim gorduk. Calismamizda periodontitise sahip birey-
lerin kalp damar ve hipertansiyon hastasi olma olasiligi
anlamli olarak daha yuksek olarak bulundu.

Bireylerin sistemik hastalik durum tespitlerinin hastalarin
kendi beyanlarl g6z 6énune alinarak yapilmasi, sistemik
hastalik teghisleri ile ilgili belirli bir standardizasyonun ol-
mamasi bu calismanin eksik yonlerinden sayilabilir. Yine
her bir hastanin klinik periodontal élcumleri sirasinda
ayni periodontal sond kullanilmis olsa da élcumler farkli
stajyer doktorlar tarafindan yapilmistir.

Yapilan bu kesitsel calisma sonucunda, 40-50 bireye ait
klinik ve demografik verilerin analizi gergeklestirilmis,
sistemik hastalik ve durumlar ile kisisel aliskanliklarin peri-
odontal sagliga olan etkisi ve 6zellikle diabetes mellitus,
hipertansiyon, kalp ve damar hastaliklan ve sigara kul-
lanimiile periodontitisin iliskisi literaturde yapilan calisma
sonugclarini destekler nitelikte ortaya koyulmustur.

SONUC

Sonuc olarak diabetes mellitus, hipertansiyon, kalp
ve damar hastaliklar bulunan bireylerde goérulen yuk-
sek periodontitis prevalansi, hem periodontitis hem de
sistemik hastaliklarin dnlenmesi ve belki de tedavileri-
nin gelistirilmesi acilarindan dnem tasimaktadir. Klinisy-
enlerin ¢zellikle sistemik hastalikli bireylerde oral hijyen
aligkanliklarinin gelisimi acisindan caba gostermesi ve
hastalari periodontal hastaliklar ve sistemik hastaliklar il-
iskisi yonunden bilgilendirmesi geredi de agiktir.

KAYNAKLAR

1. Ryan ME. Nonsurgical approaches for the treatment of
periodontal diseases. Dent Clin North Am 2005; 49: 611-
636.

2. Offenbacher S. Periodontal diseases: pathogenesis.
Ann Periodontol 1996; 1: 821-878.

3. Barrington EP, Nevins M. Diagnosing periodontal dis-

Ttepeklinik



eases. J Am Dent Assoc 1990; 121: 460-464.

4. Parameter on aggressive periodontitis. American Acad-
emy of Periodontology. J Periodontol 2000; 71: 867-869.
5. Newman HN. Focal infection. J Dent Res 1996; 75:
1912-1919.

6. Pallasch TJ, Wahl MJ. The focal infection theory: ap-
praisal and reappraisal. J Calif Dent Assoc 2000; 28: 194-
200.

7. Scannapieco FA. Systemic effects of periodontal dis-
eases. Dent Clin North Am 2005; 49: 533-550.

8. Scannapieco FA, Dasanayake AP, Chhun N. "Does peri-
odontal therapy reduce the risk for systemic diseases?".
Dent Clin North Am 2010; 54: 163-181.

9. Silness J, Loe H. Periodontal Disease in Pregnancy.
li. Correlation between Oral Hygiene and Periodontal
Condtion. Acta Odontol Scand 1964; 22: 121-135.

10. Loe H, Silness J. Periodontal Disease in Pregnancy. |.
Prevalence and Severity. Acta Odontol Scand 1963; 21:
533-551.

11. The pathogenesis of periodontal diseases. J Peri-
odontol 1999; 70: 457-470.

12. Haffajee AD, Socransky SS. Relationship of cigarette
smoking to attachment level profiles. J Clin Periodontol
2001; 28: 283-295.

13. Dandona P, Aljada A, Bandyopadhyay A. Inflamma-
tion: the link between insulin resistance, obesity and dia-
betes. Trends Immunol 2004; 25: 4-7.

14. Bandyopadhyay D, Marlow NM, Fernandes JK, Leite
RS. Periodontal disease progression and glycaemic con-
trol among Gullah African Americans with type-2 diabe-
tes. J Clin Periodontol 2010; 37: 501-509.

15. Awuti G, Younusi K, Li L, Upur H, Ren J. Epidemiolog-
ical survey on the prevalence of periodontitis and diabe-
tes mellitus in Uyghur adults from rural Hotan area in Xin-
jlang. Exp Diabetes Res 2012; 2012:758921.

16. Salvi GE, Lang NP. Host response modulation in the
management of periodontal diseases. J Clin Periodontol
2005; 32: 108-129.

17. Genco RJ, Borgnakke WS. Risk factors for periodontal
disease. Periodontol 2000 2013; 62: 59-94.

18. Fukai K, Takaesu Y, Maki Y. Gender differences in oral
health behavior and general health habits in an adult
population. Bull Tokyo Dent Coll 1999; 40: 187-193.

19. Kissa J, et al. Aggressive and chronic periodontitis in
a population of Moroccan school students. J Clin Peri-
odontol 2016; 43: 934-939.

20. Bergstrom J. Cigarette smoking as risk factor in chron-
ic periodontal disease. Community Dent Oral Epidemiol
1989; 17: 245-247.

21. Bergstrom J. Influence of tobacco smoking on peri-
odontal bone height. Long-term observations and a hy-
pothesis. J Clin Periodontol 2004; 31: 260-266.

22. Bergstrom J. Tobacco smoking and risk for periodon-

Ttepeklinik

Hastalarin periodontal ve sistemik durumlar

tal disease. J Clin Periodontol 2003; 30: 107-113.

23. Grossi SG, et al. Assessment of risk for periodontal dis-
ease. l. Risk indicators for attachment loss. J Periodontol
1994; 65: 260-267.

24. Nociti FH, Jr., Casati MZ, Duarte PM. Current perspec-
tive of the impact of smoking on the progression and
treatment of periodontitis. Periodontol 2000 2015; 67:
187-210.

25. Barbour SE, et al. Tobacco and smoking: environ-
mental factors that modify the host response (immune
system) and have an impact on periodontal health. Crit
Rev Oral Biol Med 1997; 8: 437-460.

26. Fredriksson M, Figueredo CM, Gustafsson A, Berg-
strom KG, Asman BE. Effect of periodontitis and smoking
on blood leukocytes and acute-phase proteins. J Peri-
odontol 1999; 70: 1355-1360.

27. Guntsch A, et al. Effect of smoking on crevicular
polymorphonuclear neutrophil function in periodontally
healthy subjects. J Periodontal Res 2006; 41: 184-188.
28. Tangada SD, et al. The effect of smoking on serum
IgG2 reactive with Actinobacillus actinomycetemcom-
itans in early-onset periodontitis patients. J Periodontol
1997; 68: 842-850.

29. Tomar SL, Asma S. Smoking-attributable periodontitis
in the United States: findings from NHANES Ill. National
Health and Nutrition Examination Survey. J Periodontol
2000; 71: 743-751.

30. Bergstrom J, Eliasson S, Dock J. A 10-year prospec-
tive study of tobacco smoking and periodontal health. J
Periodontol 2000; 71: 1338-1347.

31. Fowler EB, Breault LG, Cuenin MF. Periodontal dis-
ease and its association with systemic disease. Mil Med
2001; 166: 85-89.

32. De Stefano F, Anda RF, Kahn HS, Williamson DF, Rus-
sell CM. Dental disease and risk of coronary heart disease
and mortality. BMJ 1993; 306: 688-691.

33. Linden GJ, et al. All-cause mortality and periodontitis
in 60-70-year-old men: a prospective cohort study. J Clin
Periodontol 2012; 39: 940-946.

34. Lacopino AM. Periodontitis and diabetes interrela-
tionships: role of inflammation. Ann Periodontol 2001; 6:
125-137.

35. Goteiner D, Vogel R, Deasy M, Goteiner C. Periodontal
and caries experience in children with insulin-dependent
diabetes mellitus. J Am Dent Assoc 1986; 113: 277-279.
36. Oliver RC, Tervonen T. Diabetes--a risk factor for peri-
odontitis in adults? J Periodontol 1994; 65: 530-538.

37. Selwitz RH, Nowjack-Raymer RE, Kingman A, Driscoll
WS. Dental caries and dental fluorosis among schoolchil-
dren who were lifelong residents of communities having
either low or optimal levels of fluoride in drinking water. J
Public Health Dent 1998; 58: 28-35.

38. Nathan DM. The pathophysiology of diabetic



Hastalarin periodontal ve sistemik durumlari

complications: how much does the glucose hypothesis
explain? Ann Intern Med 1996; 124: 86-89.

39. Mandrup-Poulsen T. Diabetes. BMJ 1998; 316: 1221-
1225.

40. Schmidt AM, et al. Advanced glycation endproducts
(AGEs) induce oxidant stress in the gingiva: a potential
mechanism underlying accelerated periodontal disease
associated with diabetes. J Periodontal Res 1996; 31:
508-515.

41. Khader YS, Dauod AS, El-Qaderi SS, Alkafajei A, Ba-
tayha WQ. Periodontal status of diabetics compared with
nondiabetics: a meta-analysis. J Diabetes Complications
2006; 20: 59-68.

42. Hingorani AD, Shah T, Casas JP, Humphries SE, Tal-
mud PJ. C-reactive protein and coronary heart disease:
predictive test or therapeutic target? Clin Chem 2009; 55:
239-255.

43. Dauphinot V, et al. C-reactive protein implications in
new-onset hypertension in a healthy population initially
aged 65 years: the Proof study. J Hypertens 2009; 27:
736-743.

44.Beck JD, Slade G, Offenbacher S. Oral disease, cardio-
vascular disease and systemic inflammation. Periodontol
2000 2000; 23: 110-120.

45. Angeli F, et al. Association between periodontal dis-
ease and left ventricle mass in essential hypertension. Hy-
pertension 2003; 41(3): 488-492.

46. Inoue K, Kobayashi Y, Hanamura H, Toyokawa S. As-
sociation of periodontitis with increased white blood cell
count and blood pressure. Blood Press 2005; 14: 53-58.
47. Janket SJ, Baird AE, Chuang SK, Jones JA. Meta-anal-
ysis of periodontal disease and risk of coronary heart
disease and stroke. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod 2003; 95: 559-569.

48. Humphrey LL, Fu R, Buckley DI, Freeman M, Helfand
M. Periodontal disease and coronary heart disease inci-
dence: a systematic review and meta-analysis. J Gen In-
tern Med 2008; 23: 2079-2086.

49. Blaizot A, Vergnes JN, Nuwwareh S, Amar J, Sixou
M. Periodontal diseases and cardiovascular events: me-
ta-analysis of observational studies. Int Dent J 2009; 59:
197-209.

50. Chrysanthakopoulos NA, Chrysanthakopoulos PA.
Clinically Classified Periodontitis and Its Association in
Patients with Preexisting Coronary Heart Disease. J Oral
Diseases 2013; 2013: 1-9.

Ttepeklinik



Ttepeklinik



CASE REPORT

Cervical necrotizing
fasciitis due to
periapical infection of
the mandibular canine
tooth

Alt cene kanin disinin
periapikal
enfeksiyonuna bagli
olarak gelisen servikal
nekrotizan fasiit

R.A. Senem Yildirimtirk
Istanbul University, Faculty of Dentistry,
Department of Oral and Maxillofacial Surgery, Istanbul

Dr. Eren Yilmaz
Istanbul University, Faculty of Medicine, Department of
Otorhinolaryngology, Head and Neck Surgery, Istanbul

Dr. Beldan Polat
Istanbul University, Faculty of Medicine, Department of
Otorhinolaryngology, Head and Neck Surgery, Istanbul

Assoc. Prof. Dr. Bora Basaran
Istanbul University, Faculty of Medicine, Department of
Otorhinolaryngology, Head and Neck Surgery, Istanbul

Assoc. Prof. Dr. Yigit Sirin
Istanbul University, Faculty of Dentistry,
Department of Oral and Maxillofacial Surgery, Istanbul

Received: 5 June 2017
Accepted: 25 July 2017

doi: 10.5505/yeditepe.2017. 38258

Corresponding author:

R.A. Senem Yildirimturk

Istanbul University Faculty of Dentistry, Department
of Oral and Maxillofacial Surgery 34093 Capa/Fatih/
istanbul/ TURKEY

Phone: +902124142020/ 30377

Fax: +902125312230

E-mail: senem.yildirimturk@istanbul.edu.tr

SUMMARY

The infection of the cervical region is called Cervical NF
(CNF) which can spread rapidly along the fascial planes to
other regions of the neck. It may lead to the thrombosis, de-
struction of the superficial nerves and skin necrosis. Odonto-
genic infections of mandibular molars are the most common
causes for CNF. More than half of the patients with CNF have
diabetes mellitus (DM) as an underlying systemic disease.
Early diagnosis based on physical examination, laborato-
ry tests and radiographic evaluation, as well as appropriate
surgical management are critical in reducing morbidity and
mortality. Initial treatment of CNF should include immediate
hospitalization, hemodynamic and respiratory evaluation, ef-
fective high dose broad spectrum intravenous antibiotic ther-
apy, surgical debridement of necrotic tissue and nutritional
support. The aim of this report is to present a rare case of CNF
originating from an infected mandibular canine in a patient
with uncontrolled DM with special emphasis to the clinical
characteristics of this lethal condition.

Keywords: Necrotizing fasciitis, odontogenic infection, soft
tissue infection, diabetes mellitus

OZET

Nekrotizan fasiit (NF) nadir olarak gorulen ve derin dermis
tabakasi, cilt alti dokular ve fasiyal planlan tutan ciddi bir
enfeksiyondur. NF agirlikli olarak ekstremitelerde, perineal
bolgede ve karin duvarinda olusum gosterir. Boyun bolge-
sinde gorulen ve ¢ok hizli bir sekilde yayilan enfeksiyona
Servikal NF (SNF) adi verilir. SNF kilcal damarlarin trombozis-
ine, yuzeyel sinirlerin tahribatina ve cilt nekrozuna neden
olur. SNF nin en sik gérulme nedeni alt buyuk azi dislerinin
periapikal enfeksiyonudur. SNF gérulen hastalarin buyuk bir
cogunlugunda altta yatan sistemik hastalik diabetes mellitu-
stur (DM). Fizik muayene bulgulari, laboratuar testleri, radyo-
grafik degerlendirmeye dayali erken teshis ve uygun cerrahi
mudahale morbidite ve mortaliteyi azaltmada 6nem tasir. SNF
nin baslangic tedavisi acil hastane yatisi, hemodinamigin ve
solunumun degerlendirilmesi, yuksek doz genis spektrumlu
intravenoz antibiyotik tedavisi, nekrotik dokularin cerrahi de-
bridmani ve beslenme destegdini icermelidir. Bu olgu raporun-
da; kontrolsiz DM si olan hastada alt kanin digin periapikal
enfeksiyonundan kaynaklanan SNF olgusu bildirilmis ve bu
letal durumun klinik 6zelliklerine vurgu yapilmistir.

Anahtar kelimeler: Nekrotizan Fasiit, odontojenik enfeksiy-
on, yumusak doku enfeksiyonu, diabetes mellitus

INTRODUCTION

Necrotizing fasciitis (NF) is a rare, life-threatening soft tissue
infection which affects the deep layers of dermis, superficial
fascia and subcutaneous tissues.” Diabetes mellitus (DM),
immunodeficiency disorders, malnutrition, smoking, alcohol
consumption and advanced age are predisposing factors for
NF.23 Cervical NF (CNF), is a relatively uncommon but fatal

Ttepeklinik



condition (%1to 10% among all NF cases) which is mostly
associated with DM.™* Causative factors of CNF include
mainly infections of odontogenic origin®® which is fol-
lowed by those of salivary gland, ear, skin and tonsils.®
Mortality rates of CNF have been reported as 0% to 27.6%. 2
Asthe treatment delays, CNF may spread along the fascial
planes leading to mediastinitis, airway obstruction, septic
shock and death.? The aim of this report is to present a
rare case of CNF originating from an infected mandibular
canine in a patient who has uncontrolled DM with special
emphasis to the clinical characteristics of this condition.

CASE REPORT

In December 2015, a 57-year-old male patient was re-
ferred with complaints of dysphagia, severe pain and
prominent swelling in his cervical region. Ten days prior
to his admission, he had felt severe pain in the right man-
dible and had visited a private dental clinic. There, he had
been initially prescribed ampicillin-sulbactam 375 mg
per oral (p.o.) twice daily for five days. Later, he had been
given an unknown dose of ampicillin-sulbactam intrave-
nous (i.v.) for five days but his overall condition had not
improved. The medical history of the patient revealed
uncontrolled diabetes, hypertension and ischemic heart
disease. Extraoral examination revealed erythema, ede-
ma and purple-colored skin tissue in the cervical region
(Figure 1).

Figure 1. Clinical view of skin necrosis and erythema in neighboring tié:sue in cer-
vical region.

Intraoral examination showed only two mandibular ca-
nine teeth. A large cavity was observed in the right ca-
nine which also demonstrated Class Il clinical mobility
and swelling in the apical region (Figure 2).

Figure 2. Intraoral view showing the mandibular right canine tooth which is the
source of infection (white arrow).
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The floor of the mouth was firm, edematous and tender to
palpation. A necrotic area in the mucosa of the right val-
lecula and pus discharge were observed. Diffuse edema
spreading from the floor of the mouth to the midline of
the neck region was detected. Necrosis extending from
skin to the superficial fascia and infrahyoid muscles were
noted in physical examination.

The patient’s body temperature was 37°C and white
blood cell count (WBC) was 27x 103 mm? while the lev-
el of C-reactive protein (CRP) and fasted blood glucose
were 263 mg/L and 340 mg/dL, respectively. Blood pres-
sure was 140/80 mm Hg. Computed tomography (CT)
with i.v. contrast revealed regions of hyperdensity and
the presence of gas in the submandibular, submental
and prelaryngeal areas as well as necrotic tissue in the
right vallecular region involving the root of right mandib-
ular canine (Figure 3).

Figure 3. Axial computed tomography (CT) scan of the patient that shows diffuse,
hyperdense fluid collection and necrotic tissue (white arrows).

Patient was immediately hospitalized and 4x2g daily i.v.
ampicillin-sulbactam antibiotic treatment was started.

The patient was scheduled for urgent debridement of ne-
crotic tissues under general anesthesia. Necrotic skin of
approximately 5 cmx10 cm in size was excised and the
debridement of the superficial and deep cervical fascial
layers were performed (Figure 4A). Clear surgical mar-
gins were reached and the area was irrigated copiously
with sterile saline and povidone-iodine solution (Figure 4B).
The surgical defect area was left to heal by secondary in-
tention. Both mandibular canines were extracted during
the procedure. l.v. administration of clindamycin (3x 900
mg daily) was added to the pre-existing antibiotic therapy
(ampicillin-sulbactam 4x2 g daily, i.v.) postoperatively. As
the emergency situation was under control, the patient
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was consulted with the Department of Endocrinology in
order to effectively manage his blood glucose levels.

Figure 4.A Di‘;_é n:ecro ic areas revealed after excision of skin tissue. (B) Intraop-
erative view of the surgical site following debridement of necrotic tissues.

A prominent decrease in the levels of CRP (13 mg/dl) and
blood glucose (140 mg/dl) were detected on the postop-
erative 12" day. The patient was discharged from hos-
pital two weeks after surgery. The patient was followed
up monthly for the first 8 months and every other three
months for the duration of 12 months. At one year fol-
low-up visit, healing was found to be uneventful (Figure 5).
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Figure 5. Clinical view of the cervical region at one year follow-up.

DISCUSSION

NF is characterized by the fast and progressive liquefac-
tion of the fascia and fat tissue, generally due to an in-
fection of polymicrobial origin. Patients, particularly the
elders, who have an underlying disease were reported to
be more prone to CNF than the people who do not have
an immunodeficiency.” 2 Wong® investigated the deter-
minants of mortality in patients with NF and stated that
DM alone was found to be the only cause of NF progres-
sion in 46%-72% of the cases.

CNF mainly originates from odontogenic infections of
molar teeth.” & Tung-Yiu® reported that, of all the odonto-
genic infections admitted to their clinic in a period of 10.5
years, the incidence of CNF was 2.6% and mandibular mo-
lars were the most common source, probably because the
roots of first and second molar teeth are in close relationship
with submandibular and submassateric spaces. * However,

in the present case, the source of the odontogenic infec-
tion was the right mandibular canine tooth.

In the early stages of CNF, it could not be distinguished
from dental abscess formation. Panoramic radiographs,
CT scans and/or Magnetic Resonance Imaging (MRI)
should be obtained for accurate diagnosis. The findings
of CT scans of the present case fulfilled the diagnostic
criteria for NF. Early surgical intervention is the key to in-
crease survival rates. McHenry'® have found a significant
difference among the average time intervals from hospi-
talization to the surgery between non-surviving and sur-
viving patients, which were reported as 90 and 25 hours,
respectively. Accordingly, the present case was operated
within the first 24 hours and routine re-examinations were
performed for two weeks, twice daily.

CONCLUSION

CNF mostly originates from the mandibular molar teeth
but canines should not be disregarded as possible sourc-
es of infection. Immediate surgical intervention is critical
in reducing morbidity and mortality; therefore, time span
between the diagnosis and the initiation of treatment is of
utmost importance.
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Osteoma kutis, deride nadir olarak gorulen bir yumusak doku
ossifikasyonudur. Radyografik olarak; iyi sinirli, donut benzeri
radyoopasiteler seklinde izlenir. Cogunlukla uzun sureli akne,
skar veya kronik inflamatuvar dermatoz sonucunda ortaya
cikar. Kadinlarda siklikla yuz bolgesinde ¢ok sayida gorulen
lezyonlar ‘multipl miliyer osteoma kutis’ olarak adlandirilir. Bu
vaka raporununda, bir kadin hastanin yanak boélgesinde bi-
lateral olarak izlenen ‘multipl miliyer osteoma kutis’ vakasinin
klinik ve radyografik bulgulari degerlendirilmistir.

Altmis iki yasindaki kadin hasta klinigimize dental sikayetleri
nedeniyle basvurdu. Ekstraoral muayenede, yuz bolgesinde,
1-2 mm boyutlarinda, yaygin kahverengi-sari renkte makuler
lezyonlar ve sol yanakta yuzeyden kabarik, yaklasik 4-5 mm
boyutunda, acik kahverengi bir nevus goéruldi. Periapikal
radyografik gérunttistinde sol yanak yumusak doku bolge-
sinde, ¢ok sayida, milimetrik boyutta, iyi sinirli radyoopasi-
teler goruldu. Bilateral yanak boélgesinden, i1sinlama suresi
yariya indirilerek periapikal radyografi gortntuleri elde edildi
ve ¢ok sayida kucuk radyoopasiteler izlendi.

Klinik ve radyografik bulgulara dayanarak ‘multipl miliyer os-
teoma kutis’ tanisi konuldu. Estetik sikayeti olmamasi nedeni-
yle hastaya herhangi bir tedavi uygulanmadi, bilgi verildi ve
takibe alindi.

Multiple miliyer osteoma kutis ¢esitli hastaliklarla iligkili olabil-
ir. Dis hekimleri, nadir gorulen bu hastaliktan haberdar olmali
ve gerekli durumlarda, medikal konsultasyon yaparak tedavi
icin hastalarini yonlendirmelidir.

Anahtar kelimeler: Osteoma kutis, periapikal radyografi,
yanak.

SUMMARY

Osteoma cutis is a rare soft tissue ossification of the skin. Ra-
diographically, it is seen as well-defined, donut-like radiopa-
sites. It often occurs as a result of long-term acne, scarring or
chronic inflammatory dermatosis. The lesions commonly oc-
cur in the face of women and called as 'multiple miliary oste-
oma cutis. In this case report, clinical and radiographic find-
ings of bilateral 'multiple miliary osteoma cutis' in the cheek a
female patient were evaluated.

A 62-year-old woman admitted to our clinic due todental com-
plaints. Extraoral examination revealed diffuse brown-yellow
colored, 1-2mm sized macular lesions on the face, and a 4-5
mm sized pale brown nevus on the left cheek. The periapi-
cal radiographic image showed multiple millimetric sized,
well-defined radiopacities on the left cheek soft tissue region.
The periapical radiographs were obtained from bilateral
cheek area and multiple small radiopacities were observed.
The patient was diagnosed as multiple miliary osteoma cu-
tis based on clinical and radiographic findings. Because the
patient had no esthetic complaint, no treatment was applied,
she was informed and followed up.

Multiple miliary osteoma cutis may be related with several
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diseases. Dentists should be aware of this rare disease
and should refer their patients for medical consultation
and treatment, where necessary.

Keywords: Osteoma cutis, periapical radiography, cheek.

GIRIS

Osteoma kutis, deride nadir olarak goérulen bir yumusak
doku ossifikasyonudur.” Bu lezyon, kalsiyum ve fosfat
birikimi sonucu dermiste kalsifiye kemik olusumuyla
karakterize, sinirli buyume gosteren benign bir lezyon-
dur.2®Radyografik olarak; iyi sinirli, donut benzeri radyoo-
pasiteler seklinde izlenir. Tek veya ¢ok sayida olabilir ve
buyuklugu 0.1 ile 5 cm arasinda degisebilir. Cogunlukla
uzun sureli akne, skar veya kronik inflamatuvar dermatoz
sonucunda ortaya ¢ikar. Bazi hastalarda ¢ok sayida (on-
larca, yuzlerce) lezyon bulunabilir. Kadinlarda siklikla yuz
bolgesinde, erkeklerde ise kafa ve gogusteki deride cok
sayida gorulen lezyonlar ‘multipl miliyer osteoma kutis'’
olarak adlandinlr.’

Bu vaka raporunda, gegcirilmis kronik akne ya da inflama-
tuvar deri hastaligi olmayan 62 yasindaki kadin hastanin
yanak bolgesinde bilateral olarak izlenen ‘multipl miliyer
osteoma kutis’ vakasinin klinik ve radyografik bulgulari
degerlendirilmistir.

OLGU

Altmis iki yasindaki kadin hasta klinigimize Ust ¢ene
on bolgedeki diglerindeki uyumsuz sabit protezler ve
soguk hassasiyeti sikayetleri nedeniyle basvurdu. Medi-
kal anamnezde hastanin hipertansiyon ve tip 2 diyabet
hastaliklar oldugu ve beta blokér turt antihipertansif,
antidiyabetik ile antidepresan ilacglar kullandigi 6grenildi.
Hastada gecirilmis akne veya herhangi bir inflamatuvar
dermatolojik hastalik hikayesi yoktu. Ekstraoral muay-
enede, yuz bolgesinde, 1-2 mm boyutlarinda, yaygin
kahverengi-sari renkte makuler lezyonlar ve sol yanakta
yUzeyden kabarik, yaklasik 4-5 mm boyutunda, acik kah-
verengi bir nevus goruldu (Resim 1).

Fesin)i 1. YUz boélgesinde yaygin sekilde izlenen kahverengi-sari renkteki makuller
oklar).
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Dental sikayetleri nedeniyle panoramik ve sol Dbir-
inci  kucUkazi dis bolgesinden periapikal radyo-

grafik goruntuler elde edildi. Periapikal radyografik
goérantusunde sol yanak yumusak doku bélgesinde, cok
sayida, milimetrik boyutta, iyi sinirli radyoopasiteler dik-
kati cekti (Resim 2).

Resim 2. Dental nedenlerle elde edilen periapikal géruntude, sol yanak yumusak
doku bolgesindeki gok sayida iyi sinirl kiguk radyoopak kalsifikasyonlar (oklar).

Panoramik radyografta ise bilateral yanak boélgesinde, yer
yer alveol kemigine stiperpoze olan, periapikal gérintaye

gore daha az belirgin, radyoopak alanlar izlendi (Resim 3).

Resim 3. Panoramik radyografta, bilateral yanak bolgelerinde, yer yer alveol ke-
migine superpoze olan, periapikal géruntuye gore daha az belirgin olarak gorulen
radyoopasiteler (oklar).

Yanaklardaki lezyonlarn daha iyi goruntuleyebilmek igin
bilateral yanak bolgesinden, isinlama suresi yariya indir-
ilerek periapikal radyografi géruntuleri elde edildi ve ¢ok
sayida kuguk radyoopasiteler izlendi (Resim 4).

Resim 4. Isinlama suresi dusurulerek yanaktan elde edilen periapikal gortntule-
rde, sagda (a) ve solda (b) gorulen kuguk radyoopasiteler (kesintisiz oklar) (nokta-
lar: dudak yumusak doku gorantusu, kesintili ok: nazolabial kivrim).



Miliyer osteoma kutis: vaka raporu

Bas-boyun bolgesinde farkli yerlerde lezyonlarin olup
olmadigini kontrol etmek ve yanaktaki radyoopasitelerin
yayginligini degerlendirmek amaciyla, hastanin yanagi
sisik pozisyonda posteroanteriyor kafa grafisi cekildi. An-
cak herhangi bir anormallige rastlanilmadi.

Klinik ve radyografik degerlendirmeler sonucunda nadir
olarak gorulen ‘multipl miliyer osteoma kutis’ tanisi konul-
du. Hasta, kronik inflamatuvar dermatoz, dermatomiyozit
gibi dermatolojik hastaliklar; osteoartrit, skleroderma
veya diger otoimmun hastaliklarin olup olmadiginin belir-
lenmesi icin dermatoloji bolumune konsulte edildi, ancak
herhangi bir patolojiye rastlanilmadi. Kozmetik sikayeti
olmamasi ve histopatolojik inceleme yapilmasini kabul
etmemesi nedeniyle, hastaya herhangi bir tedavi uygu-
lanmadi, bilgi verildi ve takibe alindi.

TARTISMA

Osteoma kutis, vicudun herhangi bir yerinde olusabil-
ir; en sik yuz, kafa, parmaklar ve subangular bolgelerde
izlenir® Yuzde ise en sik dudak ve yanak boélgesinde
lokalizedir. Agiz icinde ¢ogunlukla dilde goralur ve os-
teoma mukoza (ossetz koristoma) adini alir. Nedenleri
arasinda genellikle uzun sureli akne, skar veya kronik
inflamatuvar dermatozlar yer alir.” Literatirde osteoma
kutis prevalansinin %2.27 oldugu, en ¢cok gorulen tipinin
ise multipl miliyer tip (%2) oldugu belirtilmistir.* Osteoma
kutis goralen hemen hemen tum hastalar, orta yas ve Uze-
rindeki kadin hastalardir.5” Sundugumuz vaka da bu yas
grubundaki bir kadin hastayd..

Klinik muayenede, deride makuler hiperpigmentasyon-
lar, papuller veya akneye bagli skar olusumu goérulebilir,
ancak cogunlukla gozle gorulur degisiklige yol agmaz.’68
Buyuk boyuttaki lezyonlar ise palpe edilebilir.” Bu vaka-
da yuzde yaygin makuler lezyonlar ve nevus goralurken,
yanakta palpe edilebilen kitleye rastlanmadi.

Radyolojik olarak lezyon, homojen radyoopak olabi-
lecegi gibi, merkezi daha radyolusent olan yuvarlak sekilli
radyoopasite seklinde de (donut gorantusu) gorulebilir.?
Disler veya ilgili bolgedeki kemik Gzerine stperpoze olan
radyoopasiteler seklinde izlenebilir. Budurumda, intraoral
film veya sensor yanak ve alveoler kemik arasina yerlestir-
ilerek dusuk i1sinlama suresinde goruntu elde edilebilir.
Yanak sisirilerek yumusak doku teknigiyle alinan poste-
ro-anterior kafa grafisi de lezyonlarin lokalizasyonlarini
goruntulemede yardimci olabilir.” Tani veya tedaviicin Uc
boyutlu géruntulemeye ihtiyac duyulursa en iyi secenek
olarak bilgisayarli tomografi 6nerilmektedir.® Son dénem-
de dis hekimliginde kullanimi yayginlasan konik isinli
bilgisayarli tomografinin (KIBT) de bu lezyonun belirlen-
mesinde yardimci olabilecegi bildirilmistir.* Kicuk veya
derin lezyonlarda cerrahi islemi kolaylastirmak amaciyla
ultrasonografinin de kullanilabilecedi raporlanmistir.™
Bu vakada, sol Ust bolgeden istenen periapikal radyogra-

fi goruntusunde, disler Uzerine stuperpoze olmus kuguk
radyoopasiteler gortulmesi Gzerine, sag ve sol yanak bol-
gelerinden isinlama suresi azaltilarak ¢ekilen periapikal
goruntulerde, belirlenen radyoopasitelerin bilateral old-
ugu izlendi. Panoramik radyografi géruntustunde belli
belirsiz olarak gorulen lezyonlar, postero-anterior kafa
grafisinde gézlenmedi. Bu gértntulerde lezyonlarin yay-
ginligindan suphelenilmemesi ve hastanin cerrahi olarak
lezyonlarnn eksizyonunu kabul etmemesi nedeniyle ileri
radyografik tetkiklere gerek duyulmadi.

Osteoma kutis, literattrde klinik ve radyografik 6zellikler-
ine gore siniflandinlmigtir.*® Klinik 6zelliklerine gore Le-
ver ve Schaumburg-Lever® lezyonu doért gruba ayirmistir.
Birinci grup, genis ostomalar gorulen bebekleri kapsar.
Kafatasi veya ekstremite derisinde gorulen tek ve buyuk
osteoma, ikinci gruba girer. Ugtinct grupta, vicudun
herhangi bir yerinde izlenebilen kuguk ostomalar yer alir.
Sadece kadinlarda ¢ok sayida, ytuzde goralen lezyonlar
ise dorduncu gruptadir. Radyografik olarak ise, Safi ve
arkadaslan®* retrospektif olarak konik isinli bilgisayarli
tomografi gorantulerini degerlendirmisler ve lezyonlari
yine doért grupta siniflandirmiglardir. Bunlar; dermiste
tek olarak izlenen noduler sekilli lezyon, dermiste yaygin
olarak plak benzeri alanlar iceren tabak benzeri (plate-
like) lezyon, tek veya c¢ok sayida derin lezyonlardan
olusan trans-epidermal lezyon ve yaygin olarak cesitli
boyutlarda ¢ok sayida gortlen ‘multipl miliyer lezyon’
olarak tanimlanmistir. Vakamizin her iki siniflandirmada
da son grupta yer aldigini dusuntyoruz.

Osteoma kutisin, belirli bir predispozan faktdre bagli ol-
madan gorulen tipi primer osteoma kutistir ve bu tipin alt
grubunda vakamizin da yer aldigi multipl miliyer osteo-
ma kutis yer alir. inflamatuvar deri hastaliklari (progresif
sistemik skleroz, CREST sendromu, vb.), tumoérler (bazal
hucreli karsinoma, pilomatrikoma, vb.), travma ve skar
gibi nedenler sonucu olusan tipi ise sekonder osteoma
kutis olarak bilinir."04

Osteoma kutisin 6n tanisi klinik ve radyografik olarak
konulabilir, kesinlestirilmesi igin histopatolojik inceleme
gerekir.’™ Vakamizin cok tipik olmasi ve hastanin da cer-
rahi islemi kabul etmemesi nedeniyle histopatolojik ince-
leme yapilmadi.

Ayirici tanida osse6z koristoma, miyozitis ossifikans ve
kalsinozis kutis dusunulmelidir. Osse6z koristoma agiz
icinde goralur. Miyozitis ossifikans daha derinde yer alir
ve yUz konturunda deformiteye neden olur.” Kalsinozis
kutis ise, ossifikasyon iceren osteoma kutisin aksine kalsi-
fikasyondur.™

Genellikle asemptomatik olan osteoma kutis, estetik
sikayet yoksa herhangi bir tedavi gerektirmez.” Multipl
osteoma kutisin tedavisi ise zordur. Literatirde semptom-
atik hastalarda cerrahi eksizyon, dermaabrazyon, topikal
tretionin, erbium:YAG lazer ile tedavi edildigi bildirilmistir.1¢2
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Sonu¢ olarak; multiple miliyer osteoma kutis cesitli
hastaliklarla iligkili olabilir. Dig hekimleri, nadir gérulen bu
hastaliktan haberdar olmali ve gerekli durumlarda ilgili
bransa medikal konsultasyon yaparak tedavi icin hasta-
larini yonlendirmelidir.

Tesekklr Yazisi: Bu vakanin periapikal radyografik
goruntuleri, Prof. Dr. ilknur Ozcan'in editorlugunde hazir-
lanan ‘Dis Hekimligi Radyolojisi’ kitabinda tarafimizca
yazilan ‘Bolum 35: Maksillofasiyal Bolgede Gorulen Het-
erotopik Kalsifikasyonlar ve Ossifikasyonlar’ bélumunde
yer almaktadir.?’ Bu vaka, Turk Oral Diagnoz ve Maksillo-
fasiyal Radyoloji Dernegi 7. Uluslararasi Kongresi'nde (Es-
kisehir, Nisan 2017) poster olarak sunulmustur.??
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Temporomandibular Eklem (TME), mandibular kemik ve kafa
tasi arasinda ikiz eklem olusturmasindan dolayi ¢ok ¢zel bir
yaplya sahiptir. Temporomandibular bozukluklar (TMB) inter-
nal disk duzensizliklerinden osteoartrite kadar degisik goster-
ebilir. Mekanik sebepler TMB'nin nedenleri arasinda énemli
bir yer tutmaktadir. TMB gelisiminde pek cok faktor etkilidir.
En ¢ok gozlenen etyolojik faktorlerden birisi oklizyon bozuk-
lugudur. Maksilla veya mandibuladaki posterior dis kayiplari
da unilateral veya bilateral temporomandibular eklemde
duzensizlik ve kas disfonksiyonu ile sonuclanir. Travma da
diger sik gozlenen tmd faktoradur. TME bozukluklari, ¢cok
farkli bilim dallarini ilgilendirmektedir. Bu nedenle TME so-
runlarinda fizik tedavi, dishekimligi, plastik cerrahi, psikiyatri
ve bazen noroloji bilim dallarinin multidisipliner yaklasiminin
6nemi buyuktar. TME sorunlarinda, hasta egitimi, terapo-
tik egzersizler, manuel tedavi metodlar, fizik tedavi ajanlari,
davranigsal tedaviler, nonsteroidal antienflamatuar ilaclar
(NSAI), kas gevseticiler, antidepresanlar, anti-psikotikler, ank-
siyolitikler, antiepileptikler, ¢esitli enjeksiyon uygulamalar ve
cerrahi tedavi yontemleri tek tek yada kombine halde uygula-
nabilmektedir.

Anahtar kelimeler: Temporomandibular eklem osteoartriti,
hyaluronik asit, deksametazon, botulinum toksini.

SUMMARY

Temporomandibular Joint (TMJ) has a very special structure
due to the formation of twin joints between the mandibular
bone and the skull. Temporomandibular disorders (TMD)
can vary from internal disc disorders to osteoarthritis. Me-
chanical reasons play an important role among the causes of
TMD. Many factors influence the development of TMD. One
of the most common etiologic factors is occlusion disorder.
Posterior tooth loss in maxilla or mandible also results in uni-
lateral or bilateral temporomandibular joint irregularity and
muscle dysfunction. Trauma is another frequent tmd factor.
Disorders of TMJ are related to many different sciences. For
this reason, the importance of multidisciplinary approach to
physical therapy, dentistry, plastic surgery, psychiatry and
sometimes neurology is a big issue for TMJ problems. In
the TMD problems, the patient's education, therapeutic ex-
ercises, manual therapy methods, physical therapy agents,
behavioral therapies, nonsteroidal antiinflammatory drugs
(NSAID), muscle relaxants, antidepressants, anti-psychotics,
anxiolytics, antiepileptics, various injection applications, can
be applied in combination.

Keywords: Temporomandibular joint osteoarthritis, hyal-
uronic acid, dexamethasone, botulinum toxin.

GIRIS
Temporomandibular eklem (TME), mandibular kemik ve kafa

tasl arasinda ikiz eklem olusturmasindan dolayi cok 6zel bir
yapiya sahiptir.” TME sinovyal sivi ile boélunmus diartrodi-
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al(sinovyal) bir eklemdir." Morfolojik olarak degiskenlik
gosteren ve mentese hareketi yapan ve kayma eksenli
bir eklemdir.2® Temporomandibular Eklem rahatsizliklari
(TME rahatsizliklan) internal disk duzensizliklerinden os-
teoartrite kadar degisik gosterebilir. Mekanik sebepler
TME rahatsizliklar’'nin nedenleri arasinda 6nemli bir yer
tutmaktadir.

TME rahatsizliklar olan hastalarin yaklasik %5'i tedavi
edilebilmektedir. Diskteki deplasmanin ve deformitelerin
internal duzensizligin sebebi oldugu ve yer degistirmis
diski yeniden sekillendirmek ve konumlandirmak Uzere
cesitli ameliyatlar yapilmistir. Ancak acik cerrahi yontem-
lerin agiz acmada kisitlilik, ankiloz ve fasiyal sinir yaralan-
malari gibi komplikasyonlari olmasi arastirmacilar daha
konservatif yontemleri kullanmaya itmistir. internal
duzensizliklerin cerrahisinde, artroskopik cerrahi, disko-
plasti, diskektomi ve modifiye kondilotomi yontemleri
kullanilmaktadir.*®

TME rahatsizliklariile ilgili yazili belgeler, ilk olarak milat-
tan 6nce besinci yuzyilda Hipokrat tarafindan yazmistir.
Burada alt cene dislokasyonlarinin azaltilmasi ile ilgili bir
metot anlatilmistir. ilerleyen yuzyillarda fiksasyon olarak
tanimlanan bazi durumlardan (travma, trismus, enfeksi-
yona bagli ankiloz) bahsedilmistir. Ondokuzuncu yuzyil
sonuna kadar cerrahi girisimlerden s6z edilmemistir.
TME rahatsizliklari’'nin dis hekimligine girisi Costen’in
1934 yilinda dis dizilerinde meydana gelen degisimlerin
cesitli kulak semptomlarina neden oldugunu éne surme-
siyle baslamigtir.#® 1950'lerde TME rahatsizliklar dis hek-
imleri tarafindan incelenmeye baslamistir. 1959'da Shore
“Temporomandibular eklem disfonksiyon sendromu”
terimini kullanmistir.8® 1963' de Laskin miyofasiyal agri
disfonksiyon sendromunu tanimlamistir.8® 1970'lerde
okluzyondan baska emosyonel stresin de TME rahatsi-
zliklaninin  etiyolojisinde yer alabilecegi gorulmustar.
1980" lerde ise TME'nin ne kadar karmasik bir yapiya
sahip oldugu anlasilmaya baslanmis ve orofasiyal agri
ile TME rahatsizliklar’'ni tedavi etmeye yonelik arastir-
malar baslamistir.”® 1985 yilinda internal duzensizliklerin
tanisi ve tedavisi; manyetik rezonansin ortaya cikmasi ile
gelismeye baglamistir.®

TME rahatsizliklarinda eklem; agrinin gercek kaynagi ola-
bilecedi gibi, pulpitis, otitis media, parotitis, trigeminal
nevralji vb. agriya sebep olabilir.

TME rahatsizliklarinda birgok faktor etkili olup, tek bir
faktoru sorumlu tutmak dogru olmaz. En ¢ok suglanan
faktorlerden biri  okluzyon bozuklugudur. Cigneme
kaslarinin néromuskauler refleks aktivitesi disleri ve TME
yapilarini hasardan korur. Fonksiyonel malokluzyon,
okluzal durumun degismesinden etkilenir. Parafonksiy-
on anormal dis kontagi ile uyarilir. Bu durum igin risk fak-
torleri; yanak ve dili 1sirma, parmak emme, sakiz ¢cigneme,
dili déndurme, postural bozukluklar, kalem i1sirma, tirnak
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yemedir ve bruksizmdir. Hastayl dis doktoru uyarana
kadar, bu durumun farkinda degillerdir. Cogu hasta sa-
bahlari ¢ene ve kulak agrisi ile uyanir.®®"

TME rahatsizliklan kronik agr sendromuna benzer olup,
hastalarin emosyonel durumdaki degisiklikler ile iligki-
lidir. Kronik agri ile iligkili en yaygin emosyonel durum de-
presyondur, anksiyete de ayni zamanda iliskilidir. Battn
bu problemler, hastalara miyofasyal agr sendromu sonu-
cu olabilecek disk deplasmani tanisi konmasina neden
olur."213

Yapisal bozukluk kondil ve fossa arasinda ise eklem bilat-
eral olarak etkilenebilir. Zamanla fonksiyonlarda kisitlan-
ma ve agri ortaya cikar. Agri travmayla sekonder gelisen
kapsulit, retrodiskit veya artrit nedeniyledir.’*®

TME rahatsizliklan travma, uzamis dental uygulamalar
sirasinda mandibulanin hiperekstansiyonuna bagli ola-
bilir. Ozellikle 3. molar disin cekimi ve kanal tedavisi veya
uzun sure agizin acik kalmasina neden olan uygulamalar
temporomandibular eklem disfonksiyonu yaratabilir."®
Akut makro travmaya bagli olarak mandibula veya kaf-
atasi etkilenebilir. Mandibulada kafatasina baglayan
retrodiskal ligamentlerde distorsiyon veya destriksiyon
geliserek, 6dem ve agriya neden olabilir.’8"”
Temporomandibular Eklem Rahatsizliklari'nin Tedavileri
TME rahatsizliklari, etiyopatogenezinde ¢cok énemli olan
psikososyal durumlarla birlikte gok farkli bilim dallariniilg-
ilendirmektedir. Bu nedenle TME sorunlarinda fizik teda-
vi, dishekimligi, plastik cerrahi, psikiyatri ve bazen néroloji
bilim dallarinin multidisipliner yaklagiminin énemi buyuk-
tar. TME sorunlarinda, hasta egitimi, terapotik egzersizler,
manuel tedavi metodlari, fizik tedavi ajanlari, davranissal
tedaviler, nonsteroidal antienflamatuar ilaglar (NSAI), kas
gevseticiler, antidepresanlar, anti-psikotikler, anksiyoli-
tikler, antiepileptikler, cesitli enjeksiyon uygulamalar ve
cerrahi tedavi yontemleri sayilabilir.’®

Biz yazimizda TME rahatsizliklari’nin gidisati, tedavileri ve
dikkat edilmesi gereken konulari literatar bilgisi altinda
aciklamayl amacladik.

TME rahatsizligi olan hastaya yumusak diyet, yiyecekleri
kucuk lokmalar halinde yemek, cift tarafli ve dengeli sekil-
de cignemeleri, dis sikma, kalem i1sirma, sakiz ¢igneme,
parmak emme gibi parafonksiyonel aliskaniklardan
kacinmalari, esnerken ve gulerken agizin kontrolsuz ve
¢ok acilmasini engellemeleri, yazustu yatmaktan kagin-
malar, agiz solunumu yerine burundan soluma, bas,
omuzlar ve genel vucut posturinun dik olmasina dikkat
etmeleri ve istirahat pozisyonunu surekli hatirlayip bu
sekilde kalmaya 6zen gostermeleri hatirlatilmalidir.

TME rahatsizliklar tedavisi konservatif ve cerrahi yontem-
ler olmak Uzere iki ana basliga ayrilir:

1. Konservatif Tedavi Yontemleri

Farmakolojik tedavi

TME rahatsizliklan tedavisinde agrn kontrolu icin anal-
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jezikler, antienflamatuar ajanlar, sedatif ve antidepresan
ilaclar, kas gevseticiler, vitaminler ve antibiyotikler ver-
ilebilmektedir.>'%2* Farmakolojik tedavi secenekleri daha
cok kas kokenli rahatsizliklarin tedavisinde kullanilmak-
ta ve diger yontemlere destek olacak niteliktedir.2 Kul-
lanilabilecek ilaglar lokal ve sistemik etkili olmak Gzere
ikiye ayrilirlar:

TME rahatsizliklar tedavisi lokal etkili ilaclar, kas yuzey-
ine uygulanan anestezik spreyler ve anestezik maddel-
er cizgili kaslarin icerisine enjekte edildiklerinde fayda
saglarlar.’3%.2628 T\ME rahatsizliklan olan hastalarda ter-
cih edilen ilaglardir. Nonsteroidal antienflamatuar (NSAI)
ilaclar, anksiyete ilaclari, antidepresanlar, kas gevseticil-
er, vitaminler sistemik etki gosteren ve kullanimda olan
ilaglardir.”” NSAI ilaglar travma yada gesitli bagka sebe-
plerle yaralanan doku arasidonik asit ve prostoglandin
salinimi baslatarak agr duyusunun olugsmasina ve enfla-
masyonun baslamasina sebep olurlar. NSAI ilaglar pros-
toglandin sentezini inhibe ederek agr ve enflamasyon
olusumunu azaltirlar.2522° Agetil salisilik asit baslangic
dozu olarak 650-1000 mg gunde 4 kez, propionik asit
300-400 mg gunde 4 kez, parasetamol 325-650 mg
gunde 6 kez uygulanabilecek tedavi secenekleridir.253°
Anksiyete ilaclarinin TME rahatsizliklan tedavisindeki
yeri endise bozukluklar ile beraber ogérulebilen miyo-
fasiyal agn ve buna bagli diger rahatsizliklarda kullanimi
yaygindir. Anksiyete ilaclan propanediol- meprobamat,
benzodiyazepin (diazepam) ve difenilmetanlardir. Mep-
robamat ve diazepamin miyofasiyal agrisi olan hastalarda
daha etkili olduklari ortaya konmustur. Diazepam ayrica
kas gevsetici 6zellige de sahiptir. Dozu 2-10 mg gunde
3-4 kez olmak Uzere hastaligin durumuna goére ayarlan-
maktadir.?

Antidepresanlar depresyonda olan ve kronik agrili hasta-
larda basarili olmaktadirlar. Antidepresanlarin agri kesici
etkinlikleri emosyonel durum Utzerine olan etkilerinden
ve kiside depresyon olup olmamasindan bagimsizdir.
Trisiklik antidepresanlar merkezi sinir sisteminde (MSS)
serotonin ve epinefrin duzeyini arttinirlar ve etkilerini bu
yolla gosterirler. Nortriptyline gibi antidepresan ilaclar ise
noropeptidlerin salgilanmasini inhibe ederek uzun etkili
bir merkezi rolaksatif etki gosterirler. En az dozdan yani
gunluk 100 mg baslanarak tedavi devam ettirilir.25293
Kas gevseticiler, merkezi sinir sistemi (MSS) yoluyla veya
kas blokaji yoluyla etki gosterirler. Merkezi olarak etkili
olanlarin cogu sedatif etki de gosterirler ve anksiyeteye
bagli kas agrnlarinda fayda gosterirler. Methokarba-
mal ve karsisaprodal gibi merkezi etkili kas gevseticiler,
MSS Uzerinde sedatif etki yaratarak kaslarda rahatlama
olustururlar.3?

Vitamin B, folik asit, vitamin C’ nin TME rahatsizligi olan
hastalarda ortaya ¢ikan beslenme bozukluklarinin gider-
ilmesive iyilesmenin desteklenmesiicin kullanilmaktadir.2528

Psikiyatrik Destek Tedavisi

TME rahatsizligi olan hastalarda emosyonel faktorlerin te-
davi edilmesi 6nem kazanmistir. Hastalara psikalaniz ve
ilac tedavisi uygulanmaktadir.®® Psikiyatrik destek tedavi-
si okluzal splint tedavisine ve diger yontemlete yardimci
bir metottur. Endise, korku, kaygi, gerilim, depresyon gibi
sebepler kas hiperaktivitesine sebep olmakta ve TME ra-
hatsizliklan yaratabilmektedir. Hastalari bilgilendirmek ve
emosyonel stresi en aza indirmek 6n plandadir.2834

Fizik Tedavi

TME rahatsizliklarinin tedavisinde kullanilan fizik teda-
vi yontemleri sicak -soguk uygulamalari, (Transkutanoz
elektirksel sinir stimulasyonu) (TENS), ultrason, akupunk-
tur, lazer uygulamalari ve egzersizlerdir.33¢

Soguk uygulamasi, agr-spazm-agn kisir déngusuni
bozarak kas spazmini azaltir. Soguk uygulama ile buyuk
A delta lifleri stimule olup bu seklide kuguk C liflerin-
den aciga c¢ikan agn elimine olur. Kriyoterapi bir soguk
uygulamasidir. Kas spazmlarinda spazmin ¢6zulme-
sini saglayarak agriyi azaltir. Ayrica jel kompresler, va-
kokoalent spreyler ve buz uygulamasi da soguk uygula-
ma teknikleridir.”:38

Sicak uygulamasi ise kaslarin kontraksiyonunu engelley-
erek rahatlama saglar. Nemli sicak uygulamanin kuru siI-
cak uygulamaya gore daha efektif oldugu belirlenmistir.
Cilde zarar vermemek igin 20 dakikadan daha fazla isi
uygulanmamalidir. Nemli havlu, hidrokollatér, isitilmis
pedler sicak uygulama ajanlaridir.!

TENS cilde elektrik akimini kullanarak agrinin giderilme-
sini saglar. Kas agrisi, atipik yaz agrisi, artrit agrisi ve postop-
eratif agnda kullanimi endikedir.”

Ultrason tedavisi igin kullanilan frekanslari 800.000-
3.000.000 arasidir. Tedavi sirasinda kemik, disk, kapsul
gibi yapilar ¢cok iyi 1sinirken; epidermis ve yag dokusu
en az 1sinir. TME bolgesinde tedavi amacli uygulamalar
yapilirken yumusak doku kalinligi az oldugu igin 0.8-1
watt/cm2 gibi daha dusuk yogunlukta frekans kullailir ve
uygulama suresi 3-4 dakikadir.233940

Lazer ile tedavide lazerin doku uzerindeki; analjezi
saglama, antienflamatuar etki ve biyostimulasyondur.
Hucre duzeyinde kollajen ve fibroblast aktivitelerinin
stimulasyonu, DNA sentezini arttirma gibi etkilerinden
yararlanilir.4?

Egzersizler, mandibula ve yapisan kaslara aktif, pasif
veya izometrik olarak egzersiz yaptirilabilir. Pasif hare-
kette kaslarda kontraksiyon yapilmaz. Cene hareketleri
kaslar Uzerine ellerin yerlestirilmesiyle saglanir. Manuel
olarak ¢eneye hareketler yaptirilir. Fazla pasif hareketler
neticesinde yaralanmalar olabileceginden bu hare-
ketler cok dikkatli ve kontrollu sekilde yapilmalidir.

Aktif hareketlerde hasta egzersizi kendi kendine yapar.
Hastanin gerilme refleksini iceren bu harekette hasta
cok agnli duruma geldiginde harekete devam etme-
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meyi saglar. Kas gruplarindan birisi aktif kontraksiyon
yasarken, karsit grup inaktif hale gecger ve gevser.
izometrik kas kontraksiyonlarinda ise kaslar hare-
ket etmeden aktive edilirler. Bu durum zayif bir kasi
guclendirmek icin kullanilir. Egzersizlerde basan sagla-
mak icin hareketlerin evde ya da iste uygulanabilir, kisa
sureli (3-5 dakika), basit ve tekrar edilebilir olmasi gerekir.
Tum egzersiz programlari hipertonik kaslarin gerilmesini
icerir. Agrinin kaynagi olan kaslar genelde masseter, tem-
poral ve pterigoid kaslardir bu nedenle énerilen egzersi-
zler bu kaslari hedef alan hareketlerdir.®

Okluiizal Tedavi

Okluzal tedaviler TME'i stabilize etmek, cignemeyi
gelistirmek, anormal kas aktivitelerini azaltmak, disleri
okluzal travmalardan korumak icin ve fonksiyonunu
arttirmak yaplilirlar. Cenelere akrilikten yapilan aparey-
lere “splint” denilmektedir. Splintler; dikey boyutu art-
tirmak, okluzyonu degistirmek, kondil pozisyonlarini
degistirmek, hastada farkindalik yaratmak ve plasebo
etkisi yollarnyla tedavide etkili olmaktadir.’> TME rahatsi-
zliklan'nin tedavisinde kullanilan splint tipleri; stabili-
zasyon splinti, 6n konumlandirma splinti, 6n i1sirma plagi,
posterior splintler, pivot splint ve yumusak splinttir. Her
splint tipinin etkili oldugu rahatsizlik tipi farklidir.*
Akupunktur Tedavisi

Dogru enerji akiminin saglanmasi i¢in ince ignelerden
yararlanilir. Calisma mekanizmasi ile ilgili pek ¢ok teori
ortaya konmustur. Klasik tedavi metotlarinin alternatifi
olarak agrinin giderilmesinde kullanilir.?® Akupunktur te-
davisi herguin 15-20 dakikalik surelerde 8-10 seans uygu-
lanmaktadir.?”

2. Cerrahi Tedavi Yontemleri

- Eklem igi Enjeksiyonlar

- Artrosentez

« Artroskopi

« Artrotomi

- Ortognatik Cerrahi

TME rahatsizliklarinda kullanilan cerrahi  yontemler
daha ziyade invaziv spesifik yapisal bozukluklarda ya da
ankiloz varliginda endikedir. Ancak psikososyal faktorler-
in hastaligi buyuk oranda etkilemesi ve konservatif ilac
tedavisine yeterli yanitin alinamamasi da cerrahi tedavil-
ere yonelmede bir endikasyondur. Cerrahi yéntemlerin
en onemli ve en sik karsilasilan endikasyonu i¢ dejener-
asyonlardir. Fakat cerrahi yontemlere basvurmadan énce
tani dogru konulmali ve eklem patolojisinden emin olun-
malidir.344

Cerrahi yontemlerin komplikasyonlarini énceden tahmin
etmek guc olsa da bunlar arasinda kanama, enfeksiyon,
adezyon olusmasi, dejeneratif degisikliklerin daha da
artmasi, postoperatif agr ve fasiyal sinir hasarlanmalari
sayilabilir.#54¢
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Eklem ici Enjeksiyonlar

TME ici enjeksiyon tedavisi miyofasiyal agr sendromu,
TME osteoartriti(OA), reduksiyonsuz disk deplasmanlari,
TME tutulumlu enflamatuvar hastaliklarin (6zellikle ro-
matoid artritin), bruksizm, masseter hipertrofisi, orofasi-
yal distoni ve trigeminal nevraljilerde uygulanir. Ekleme
uygulanan enjeksiyon tedavilerini kabaca eklem ici (in-
traartiktler enjeksiyonlar) ve intra-muskuler enjeksiyon-
lar seklinde ayirabiliriz. Eklem i¢i enjeksiyonlar lavajli ya
da lavajsiz olarak uygulanabilen, etken maddenin eklem
icine dogrudan verildigi enjeksiyon cesitidir.”™ Eklem igi
enjeksiyonlarin en sik tercih edildigi durum dejeneratif
eklem yani TME OA'sidir. OA'nin siklig diger eklem bol-
gelerinde oldugu gibi TME'de de yasla birlikte artmak-
tadir.¥”

Klasik olarak “internal derangement” (ic duzensizlik)
sUrecindeki bir hasta, baslangicta resiprokal klik ile karak-
terize redukte disk deplasmani evresini takiben, eklem
hareket acikligindaki azalma ve artan agr sikayetlerinin
belirgin oldugu reduksiyonsuz disk deplasmani evresine
girer. TME hareketleri ile ortaya ¢ikan eklem seslerinin or-
tadan kaybolmasi hastayl mutlu ederken, aslinda eklem
dejenerasyonuna biraz daha yaklasilmis olunur. Bu evre-
de de uygun tedavi yapilmayan hastada agri surekli hale
gelir ve eklem hareketleri ile ortaya cikan, palpe edile-
bilen hatta bazen duyulabilen krepitasyonlar ortaya cikar.
Bu evredeki tedavi secenekleri hasta egitimi ile birlikte
NSAI'ler, fizik tedavi uygulamalari, eklem hareket aciklig
egzersizleri, izometrik gucglendirme egzersizleri ve eklem
ici hyaluronik asit (HA), kortikosteroid ve bazi durumlarda
cigneme kaslarina enjekte edilen botulinum toksini(BTX)
uygulamalaridir.*®

HA, antienflamatuar olarak ya da viskoziteyi arttirici olarak,
sinoviyal sivi ve kikirdak gibi pek ¢cok hucre disi dokuda
bulunan glikozaminoglikan ailesinden bir polisakkarittir.”
TME dejenerasyonunda intra-artikuler olarak kullanilabi-
lecek yuksek molekul agirlikli ve dusuk molekul agirlikli
hyaluronik asit (HA) preparatlari mevcuttur. Birer hafta
(5-10 guin) arayla uygulanan HA'lar ve tek doz uygulanan
capraz bagli HA'lar sayilabilir.#® HA ‘nin sinovyal sivinin
viskozitesini arttirdigi ve eklem boslugunun doldurul-
mas|, hidrostatik ve osmotik basinclar arasi dengeyi ko-
rumasi, lubrikasyonu, makromolekuler filtrasyon yapa-
bilmesi gibi ustun 6zellikler gosterir. Eklem hastaliklarinin
sinovyal sivisinin viskozitesi dugmesi ve serumdaki HA
miktarinin azalmasi osteoartritin patogenezindeki en
onemli hususlardan biridir. HA'nin ylzey kayganlastirici
ve darbe emici ¢zelligi vardir. Bu 6zelliklerinden dolayi
osteoartritin tedavisinde kullanilmaktadir.5°52

TME intra-artiktler enjeksiyonlarinda HA disinda kul-
lanilabilecek bir diger preparat da kortikosteroidlerdir.
TME enflamasyonu TME OA'nin akut atagi sirasinda,
post-travmatik olarak, romatoid artritin TME tutulumunda,
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cesitli malign hastaliklarda ve idiyopatik olarak goérulebil-
ir. Enflame eklem kendisini eklem hareketi ile artan sid-
detli agn, palpasyonla TME Uzerinde hassasiyet ve eklem
bolgesinde sislik ile kendini belli eder. Eklem sivisinin
aspire edilerek steroid enjeksiyonu yapilmasi, agn kes-
icilere yanit vermeyen ve siddetli agnsi olan hastalarda
yUz guldurucu sonuclar verebilir. Lokalize inflamasyonun
tedavisinde farkli kortikosteroid preparatlari kullanilabilir.
Kortikosteroid secimi ve dozaji yapilirken farkli potenslere
sahip olduklar gercegi unutulmamalidir.®®
Kortikosteroidlerin sistemik olarak ve eklem ici olarak
verildiginde sinoviyal dokular Gzerindeki antienflmatuar
etkileri arastinlmistir. Eklem ici kortikosteroid kullanimiy-
la romatoid artrit, gut ve osteoartit gibi hastaliklarda agri,
odem ve disfonksiyon hafiflemistir. Kortikosteroidler,
proteoglikan ve kollajen sentezine engel olurlar. Bu anti-
anabolik etkidir ve iyilesmeyi olumsuz etkileyebilir. Uzun
sureli sistemik kullanimda dikkat edilmesi gereken bir
noktadir ancak kisa surelieklem ici enjeksiyonda énemi
yoktur.” Kortikosteroidler, hasarlanmis hucredeki lizozom-
larin membranlarini stabilize ederek proteolitik enzimler-
in serbest kalmasini 6nledikleri, 6nceden serbestlenmis
enzimleri de inhibe ettikleri bildirilmigtir. Mast hucre ve
histamin aktivitesi de kortikosteroidler tarafindan inhibe
edilir ve seluler fosfolipidlerden arasidonik asit Gretiminin
inhibe edilmesiyle prostoglandin sentezi azaltilir.535¢
Eklem ici enjeksiyonda kullanilabilecek pek ¢ok preparat
vardir. Hizli difuze olan hidrokortizon, kortizon ve dek-
sametazon ve yavas ¢6zunen kristalin yapisindaki sen-
tetik steroid esterleri bunlara 6rnektir. Kristaller eklemde
alti haftaya kadar tutulu.’”®¢ Uzun etkili olanlar kristalin
yapilarn nedeniyle akut postenjeksiyon alevlenmesine
neden olabilirler. Bu reaksiyonlar ger donasumladur. En-
jeksiyondan birkac saat sonra baslarlar ve 24-72 saatte
spontan olarak gerilerler. Hastada kizariklik, lokal isi artigi,
sislik ve agr olabilir. Bunu 6nlemek icin kortikosteroid
preparati lokal anestezik ile kombine edilerek verilebilir.%®
Dishekimliginde BTX kullanim endikasyonlari; bruksizm,
benign masseter hipertrofisi, Frey sendromu, ortognatik
cerrahi sonrasi relapsin engellenmesi, TME rahatsizliklari,
oromandibular ve bas boyun distonileri, cene yuz bolge-
sinde kozmetik amacli, takuruk bezi patolojileri ve tri-
geminal nevraljidir. TME hastaliklarinin tedavisinde mas-
seter ve temporal kasa EMG esliginde uygulanan BTX A
sonucu agr ve disfonksiyonun azaldigi, agiz acikiginda
artis oldugu, ayrica artrosentez ile birlikte kullanildiginda
artrosentezin etkisine katkida bulundugu bildirilmistir.
Fonksiyonel disk deplasmani tanisi konmus ve konser-
vatif yontemler ile sikayetleri giderilememis hastalarda
masseter kasa yapilan BTX A enjeksiyonu sonucu kas
aksiyon potansiyellerinde sikma sirasinda %30’ lara varan
azalma saptanmistir. Kronik agri ile takip edilen hastalara
yapilan enjeksiyon sonucu agrida azalma ve hasta psiko-

lojilerinde olumlu gelisme godzlenmistir. Anterior disk de-
plasmanina bagli olusan eklemdeki klik sesinin tedavisi
icin lateral pterigoid kasa yapilan enjeksiyon sonucu kas
aktivitesinde azalma ve buna bagli olarak eklem sesinin
ortadan kalktig bildirilmigtir.602

Artrosentez

TME artrosentezi sinirlanan mandibular hareketi tedavi
etmek amaciyla uygulanan artroskobik lavajin basarili kul-
lanimindan dogmustur. Trieger ve ark., artrosentez islem-
ini; ust eklem bosluguna tek bir girisle basit pompalama
ve ¢ene manipulasyonu olarak tanimlamistir.®® Nitzan ve
ark. ust eklem bosluguna biri lavajin giris, digeri ise irrig-
antin c¢ikisini saglayan iki giris kullanarak modifiye etme-
siyle islem populer hale gelmistir.5* Agriyi uyaran maddel-
er aspire edildiginden dolayi hastalarin %50’sinde lavaj
yoénteminin semptomlarin azalmasinda basarili oldugu
rapor edilmistir. En konservatif cerrahi metod oldugu icin
oncelikle tercih edilmelidir, ancak etki suresinin ne kadar
devam ettigi hentz bilinmemektedir.6354

Artrosentez, diger tim cerrahi tekniklere gore ¢ok daha
ucuzdur. Hastane kosullari gerektirmez, rahatlikla muaya-
nehane sartlarinda yapilabilir. Genel anesteziye gereksin-
im yoktur ve morbiditesi de olduk¢a dusuktur. Fakat ar-
trosentezde hicbir zaman eklemin net bir gérintusu elde
edilemez. Hekim tamamen hissederek caligir. Lizis ancak
belirli sinirlarda gercgeklestirilebilir.%®

TME rahatsizliklarinin tedavisinde kullanilan  okluzal
splintler, farmakolojik tedavi, fizik tedavi gibi konservatif
yaklasimlarin yetersiz kaldigi durumlarda, TME ici duzen-
sizliklerinde, daha once acgik eklem cerrahisi geciren
hastalarda devam eden agn ve disfonksiyonun teda-
visi amaciyla ve MRG'de efuizyon ile karakterize eklem
agnsinin varliginda diger komplike tedavilerden 6nce
mutlaka artrosentez denenmelidir.Agiz acikliginin fibréz
veya kemik ankilozuna bagli olarak kisitlandigi durumlar-
da ve kapsul disi TME rahatsizliklarinda artrosentezin yeri
yoktur.646668

TME artrosentezinin potansiyel komplikasyonlari, enfek-
siyon, dis kulak yolu perforasyonu, yumusak doku altinda
sivi toplanmasi, oklizyon degisiklikleri, TME kikirdaginda
asinma, hematom ve gegcici fasiyal paralizidir.5668

Hasta yari oturur pozisyonda ve bas islem uygulanilmay-
acak tarafa dondurulerek pozisyonlandirilir. Kulak ve
periaurikular bolge derisi antiseptik bir solusyonla tem-
izlendikten sonra islem bolgesi disindaki bolgeler ster-
il orta ile kapatilir. Artrosentez islemi 6ncesinde eklem
boslugunun konumunu belirlemek i¢cin Holmlund ¢izgisi
onemli bir referanstir. Holmlund ¢izgisi, Tragusun ortasin-
dan go6zun dis kantusuna uzanan hatta verilen addir.
Tragusun 1 cm 6nu Holmlund ¢izginin 2-3 mm asagisi ilk
enjektorun girisi i¢in belirlenen noktadir. Eklem boslugu
konumu, hastanin agzini acip kapatmasi sirasinda tar-
gusun 6nunden palpasyonla belirlenir. ikinci enjektor
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klasik artroskopi islemine uygun olarak tragusun 2 cm
onu c¢izginin 1 cm asagisindan yerlestirilebilecegi gibi,
ilk enjektdéran 2 mm 6nu veya 2 mm arkasindan da yer-
lestirilebilir Artrosentez genellikle lokal anestezi altinda
uygulanir. Preauriktler bolgenin dogru anestezisi icin
oncelikle angulus mandibula bolgesinden cilt altina gi-
ris yapilip yukar yonde ilerlenerek TME bolgesine 2 ml
anestezi verilir. Ardindan ikinci bir enjeksiyonla 6nce
kapsul cevresine sonra da eklem kapsulu icine 2 ml anes-
tezik solusyon verilir. Dig lateral kantus ile tragus arasinda
hayali bir ¢izgi ¢izildiginde, agiz acik pozisyonda mandib-
ulanin 6ne dogru cekilmesiyle tragusun yaklasik 1 cm
onunde olusan gukur bolge, fossa, ilk giris noktasi olarak
belirlenir. 20 gauge'luk igne ile giris noktasindan yukariya
ve 6ne dogru glenoid fossanin anatomik yapisina uyumlu
sekilde ilerletilerek Ust kompartmana girilir ve 2 ml laktatli
ringer solusyonu ya da serum fizyolojik bu boélgeye enjek-
te edilir. Hastanin agiz agma kapama hareketleri yapmasi
istenerek serum fizyolojik ile sinovyal sivinin birbirine
karnismasi saglanir. Karisim eklem icine 10 kere enjekte
edilip aspire edilir ve son aspirasyon ile érnek alinmig olur.
Amac ust eklem boslugunun genisletilmesidir. Klasik ar-
trosentezde tragusun 2 cm 6nu Holmlund ¢izgisinin 1
cm asagisindan ikinci giris yeri artiktler eminens bolge-
sidir. Solusyonun enjeksiyonunu takiben verilen sivinin
negatif aspirasyonuyla, Ust eklem bosluguna girildigi-
ni dogrular. Hidrolik basincin saglanmasi sonucunda
sivinin eklem boslugundan akisi icin ikinci ignenin girisi
yapilir. islem sirasinda normal maksimum agiz acikligini
olusturmak icin hastaya devamli agzini acip kapatmasi
soylenir. Eklem adezyonlarini ¢ézebilmek icin irrigasyon
solusyonunun ortalama 40 kPa basin¢la uygulanmasi
Onerilmektedir Artrosentezi takiben eklem ici enjeksiyon
yapilacaksa, igneler cikarilmadan ust eklem bosluguna
enjeksiyon da yapilir ve igneler cekilir.546972

Artroskopi

Artroskopi eklem boslugunun endoskopik muayenesidir
ve tani, tedavi amaciyla kullanilir. Bu yontemle eklem, si-
novyum ve disk dogrudan incelenebilir. Eklem boslugun-
daki sinovit, disk duzensizlikleri, disk fossa arasi adezyon-
lar ve diger patolojilerin teghisini saglar.”74
Artroskopinin en yaygin kullanim alani eklem iginde
serbest cisimler ve adezyonlarin var olmasidir. Cerrahi
tekniklerdeki gelismeler artroskopinin c¢esitli i¢ rahatsi-
zliklarin tedavisinde ve bazi disk islemlerinde uygu-
lanmasini saglamistir. Artroskopi sirasinda; Ust eklem
boslugu lavaji ile adezyonlarin lizisi, mikroskobik duzey-
deki debrislerin ve doku yikim arunlerinin bolgeden
uzaklastirilmasi, duzensiz yuzeylerin, gevsek dokunun
eksizyonu veya abrazyonu ve bu ydntemle ayni zaman-
da eklem biyopsisi, diskin posteriorunda skar olusturul-
masidir. Olasi komplikasyonlari; kanama, enfeksiyon ve
fasiyal sinir yaralanmalaridir.?5737%
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Artrotomi

Ankiloz, gelisim bozukluklari, tekrarlayan dislokasyonlar,
neoplaziler cerrahi uygulama endikasyonlaridir.
Minimum duzeyde morfolojik degisimler icin 6nerilmekte
ve diskin posterior baglantisi insize edilir ve anteriora dis-
loke olmus disk, kondil tzerinde normal pozisyona ben-
zer sekilde posteriora yerlestirilerek eklem fonksiyonlari
daha iyi saglanir.

Menisektomi, eklem diskinin ¢ikartilmasidir. Disk morfolo-
boslugunu saglamak icin gecici bir implant yerlestirile-
bilir. Yontemin komplikasyonu uzun dénemde gozuken
osse6z degisikliklerdir.

Eklem diskin ¢ikartilmasi ve sonrasinda yerine kalici inter-
pozisyonel bir implantin yerlestirilmesi eklem boslugunu
stabilize ederek fonksiyonlarin daha iyi olmasini sagla-
makta ve osse6z degisikliklerin 6nune gecebilmektedir.
Kondilotomi veya kondilektomi gibi kemik azaltma
prosedurleri, eklem diskini korur ve eklem disk boslugunu
arttirmak icin yapilmaktadirlar. Kondilotomi, kondilin
repozisyonu ile birlikte kondil boynuna yapilan bir os-
teotomiden ibarettir. Kondilektomide ise bu osteotomi
genigletilerek kemik cikartilmaktadir. TME cerrahisinin
komplikasyonlari kanama, enfeksiyon, adezyon, agr, de-
jeneratif degisiklikler ve fasiyal sinir yaralanmasidir.”>””
Ortognatik Cerrahi

TME rahatsizliklar olan hastalarda ortodontik tedavi ile
birlikte kombine olarak uygulanan ortognatik cerrahi
okluzyonu etkileyerek TME fonksiyonunu degistirebil-
ir. Ortognatik cerrahinin amaci hastalar icin optimum
okluzal stabiliteyi saglamaktir.7:4478.79

Sonug olarak;

Mandibular kemik ile kafatasi arasinda ikiz eklem olan
TME hareketleri gunluk yasantimizda énemli rol oynar.
Gun icerisinde cigneme, konusma ve yutkunma fonksiyonlari
sirasinda ¢ene eklemi, kaslari ve yumusak dokulari sayisiz
kez kullanilirlar.&

Stomatognatik sistem, devamli ¢alisan ve bir gunde
1500-2000 kere kullanilmaktadir.2 TME rahatsizliklar in-
ternal disk duzensizliklerinden osteoartrite kadar degisik
seviyelerde olabilir.

TME anatomilerinin, dis yapilarinin, okluzyonlarinin ve
cigneme aliskanliklarinin farkli olmasi ve klinik calisma-
larda uygulanabilecek konservatif tedavi yaklasimlarinin
kullanilamamasi gibi dezavantajlarindan olayr daha
kapsamli arastirmalara ihtiya¢ duyulmaktadir.

Eklem hastaliklarinda eklem sivisinin viskozitesi dusuk ve
serumdaki HA azalmasi osteoartritin patogenezindeki en
onemli faktorlerden biridir.5052

Anterior disk deplasmanina bagli olusan eklemdeki klik
sesinin tedavisinde lateral pterigoid kasa uygulanan en-
jeksiyon sonucu kas aktivitesinde azalma ve buna bagli
olarak eklem sesinin ortadan kalktig belirtilmistir.52
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Dis hekimligi kliniklerinde TME sikayeti olan hastalara
siklikla rastlanilmaktadir. Bugune kadar uygulanmis teda-
vi yontemleri bu hastalarin sikayetlerini ortadan kaldirma
konusunda tam ¢6ézum olamamistir. Farkli etiyopatolojik
sebeplerden dolayi ortaya cikan ve ilerleyen OA'nin teda-
visi agriy1 azaltmak, eklem hareketlerini rahatlatmak, agiz
acikligini artirmak ve fonksiyonel bozuklugun giderilme-
siyle yapilir. Tedavisinde cerrahi girisimleri geciktirmek
ve osteoartiritin erken dénemlerinde baslayan ve klinik
semptom goéstermeyen kikirdak harabiyetini azaltmak
hedeflenir. Yaptigimiz literatur incelemelerinde TME OA
tedavisinde HA ve kortikosteroidlerin yillardir kullanilan
ilaclar olduklari géralmustur. Ancak tedavi etkinlikleri ve
bazi yan etkileri konusunda hala tartismalar surmekte-
dir.50—53

HA, sinovyal sivinin viskozitesini arttirdigi ve eklem
boslugunun doldurulmasi, eklem i¢i hidrostatik ve osmo-
tik basinglar arasi dengeyi korumasi, lubrikasyon sagla-
masl, makromolekuler filtrasyon yapabilmesi gibi faydall
Ozellikleri vardir.®051

Okluzal tedavilere ve splint tedavisine olumlu yanit alina-
mayan TME artriti olan hastalarda, eklem icine tek doz
kortikosteroid uygulamasinin semptomlari azaltmada
yararli olabilecegini ve ek olarak osteoartritin asil sebebi-
nin ekleme gelen asir mekanik yuk olmasi nedeniyle, asil
tedavi etkenin ortadan kaldirilmasidir. intraartiktler BTX
A'nin hem kisa donemde hem de uzun dénemde agrinin
azalmasina katkida bulunur.

TME rahatsizliklarinda kullanilan cerrahi  yontemler
daha ziyade invaziv spesifik yapisal bozukluklarda ya da
ankiloz varliginda endikedir. Ancak psikososyal faktorler-
in hastaligi buyuk oranda etkilemesi ve konservatif ilag te-
davisine yeterli yanitin alinamamasi da cerrahi tedavilere
yonelmede bir endikasyondur.
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OZET

Dental implant stabilitesi, kemik ve yuklenmis implant ylzeyi
arasindaki yapisal ve fonksiyonel baglantinin saglandig
basarili bir osseointegrasyon ile gerceklestirilir ve basarili
klinik sonuclarin elde edilmesi icin gereklidir. Bu nedenle
implant stabilitesinin 6lgimu, osseointegrasyonun basarisini
degerlendirmede 6nemli bir yontemdir. implant stabilitesi;
primer ve sekonder olmak Uzere iki asamada gerceklesme-
ktedir. Primer stabilite, implant ve kortikal kemik arasinda-
ki mekanik baglanti sonucunda olusmaktadir ve implantin
yerlestirildigi kemigin miktar ve kalitesi, uygulanan cerrahi
teknik, implantin boy, cap ve sekli gibi faktorlerden etkilenme-
ktedir. Sekonder stabilite, implant yerlesimi sonrasinda, im-
plant cevresinde kemik ve yumusak dokunun rejenerasyonu ve
remodelingi ile gelismektedir. Fonksiyonel yaklemenin zamani
sekonder stabilite ile ilgilidir. Bu nedenle c¢esitli zamanlarda
implant stabilitesinin miktarini belirlemek ve uzun dénem
prognozunu tahmin edebilmek icin implant stabilitesinin
olcumu temel alinmalidir. Son zamanlarda implant stabilitesi-
ni belirlemek icin ¢esitli diagnostik analiz yontemleri 6nerilm-
istir. Bu yontemlerden bazilari, gerek klinik uygulama zorlugu
ve etik nedenler gerekse guvenilir diagnostik veri saglama-
daki yetersizlikleri sebebi ile terkedilmistir. Bu derlemede
dental implantlarin uzun dénem sagkalim ve basari deger-
lendirmesi icin gerekli olan implant stabilitesinin belirlenme-
sinde kullanilan ¢esitli ydontemlerden ve bu yontemlerin klinik
kullanimlarindan bahsedilecektir.

Anahtar kelimeler: Dental implantlar, implant stabilitesi, re-
zonans frekans analizi

SUMMARY

Implant stability is a key factor for successful osseointegra-
tion, which has been sighted as a direct structural and func-
tional connection existing between bone and the surface of a
load-carrying implant. Achievement of implant stability is pre-
liminary for successful clinical outcome. Therefore, measur-
ing the implant stability is an important method for evaluat-
ing the success of an implant. Implant stability is achieved at
two different stages: primary and secondary. Primary stability
of an implant comes from mechanical connection with cor-
tical bone. It is affected by the quantity and quality of bone
that the implant is inserted into, surgical procedure, length,
diameter, and form of the implant. Secondary stability is de-
veloped from regeneration and remodeling of the bone and
tissue around the implant after insertion. The time of func-
tional loading is dependent upon the secondary stability. It
is, therefore, of an utmost importance to be able to quantify
implant stability at various time points and to provide a long
term prognosis based on the measured implant stability.
Presently, various diagnostic methods have been suggested
to identify implant stability. Some of these methods are not
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in use because of their both clinical application difficulty
and conflict of ethical values and poor diagnostic data.
This review focused on the various methods for evaluat-
ing of the dental implant stability and the clinical practice
of these methods which is important for the long-term
success and survival rates of the dental implants.

Keywords: Dental implants, implant stability, resonance
frequency analysis

GIRIS

Immediat implant uygulamalarina artan ilgi ile bu alanda
yapilan calismalar da artmaktadir. implantlarin hemen
yuklemesi, ge¢ yukleme ile benzer basar ve sag kalim
oranlan sagladigi icin uygun tedavi segcenegi olustur-
maktadir.™* immediat yuklemenin basarisi implant yer-
lesimi sirasinda saglanan primer stabilite ve iyilesme
donemindeki mikro hareketlerin 6nlenmesi ile yakindan
iliskilidir.>¢ Osseointegrasyon olarak tanimlanan, canli
kemik ve fonksiyonel olarak yuklenmis endo-osse6z im-
plant ylUzeyi arasindaki direk, yapisal ve fonksiyonel iligki,
implantlarin stabilitesi icin cok dnemlidir.” Osseointegta-
syon iki asamada meydana gelmektedir. Primer stabilite,
implant yerlesimi ile meydana gelen implant ve kemik
yUzeyi arasindaki mekanik baglantidir ve iyilesme sure-
cinde bu baglanti implant ¢cevresinde yeni kemik olusu-
mu ile birlikte biyolojik baglantiya donusup sekonder
stabiliteyi olusturmaktadir.2 implant tedavisinin basarisi,
iki asamada gerceklesen bu stabilite surecinin ayrintili
olarak degerlendirilmesi ile mamkundur. Bu amacla prim-
er ve sekonder stabilizasyonu belirleyebilmek icin cesitli
diagnostik analiz yontemleri tanimlanmistir.® Dogru klinik
teshisi saglayabilmek icin bu yontemlerin sagladigi bil-
ginin taru iyi degerlendirilmelidir. Literaturde yer alan
teknikler incelendiginde; perkusyon testi, radyografik
degerlendirme, yerlestirme torku testi ve titresim analizi
yontemleri klinik uygulanabilirlikleri sebebiyle kullanil-
maktadir. Buydntemlerden yerlestirme torku testiyalnizca
implant cerrahisi sirasinda olusan primer stabilizasyonu
degerlendirmede kullanilabilmektedir. Perklsyon testi
ise subjektif bir yontemdir. iki boyutlu géruntu saglayan
radyograflar verdikleri yetersiz diagnostik bilgiye ragmen
basit, hizli ve non-invaziv bilgi saglamalari nedeniyle
halen c¢ok kullanilmaktadir.’® Vibrasyon analiz yontem-
lerinden biri olan Periotest® (Siemens AG, Benshein,
Germany) cihazi esas olarak, disin mobilitesini, periodon-
tal dokunun fiziksel durumu ile iligkilendirerek 6lgmek
icin gelistirilmistir. Cihazin implant stabilitesini deger-
lendirmek icin kullanilabilecegini 6ne suren calismalar
bulunmaktadir.”2 implant stabilitesini rezonans frekans
analizi yontemi ile 6lgme fikri ilk olarak Meredith ve ark.
tarafindan ortaya atilmistir.”® Bu yontem, dental implanta
baglanan bir aktarici sayesinde, implantin, génderilen ses
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dalgalari ile devamli olarak uyarilarak kemik icerisindeki
titresiminin 6lculmesi esasina dayanmaktadir. Son yillar-
da bu yonteme iligkin cihazlar gelistirilmis ve non-invaziv-
lik, uygulama kolayligl, sayisal veri saglama gibi olumlu
Ozellikleri sayesinde bu yontem, implant tedavisinde ru-
tin uygulamalar arasina girmistir.™' Tam bunlarla birlik-
te literatlrde bu yonteme iliskin elde edilen verilerin im-
plantin stabilitesi ile ilgili kesin diagnostik bilgi sagladigi
konusunda tartismalar halen surmektedir. Bu derlemenin
amaci, dental implant stabilitesini 6l¢cmek icin kullanilan
yontemler hakkinda bilgi vermektir.

implant Stabilitesinin Olcimi

implant stabilitesini belirlemek icin kullanilan yontemler
temel olarak yikici ve yikici olmayan yontemler olarak sini-
flandinlabilmektedir. Histomorfometrik analiz ve ters tork
testi yikici yontemlerken, perkusyon testi, radyografik in-
celemeler, implant yerlesimi sirasinda 6l¢ulen yerlestirme
torku, Periotest® ve rezonans frekans analizi yontemleri
yikici olmayan yoéntemlerdir.

1. Histomorfometrik Analiz

Histomorfometrik analiz yontemi, implant ve implant
cevresi dokudan alinan boyanmis &rnekler Uzerin-
den, implant c¢evresi kemik miktarini ve kemik-implant
baglantisini 6lgmek icin kullanilmistir. Kesin diagnostik
bilgi saglamasi bir avantaj olmasina ragmen, invaziv ve
yikici bir ydontem oldugu i¢in uzun ddénem calismalar icin
uygun degildir. Sadece klinik disi calisma ve deneylerde
kullanilabilmektedir.™®

2. Ters Tork Testi

Johansson ve Albrektsson, tavsan kemiginde deney-
sel implantlarin stabilite ve fiksasyonunu, gelistirdikleri
tersine hareketli tork testi ile degerlendirmislerdir. Bu tes-
tin temelini, implanti gevsetecek yonde implant kemik
baglantisi kopana kadar tork kuvveti uygulamak olarak
aciklamiglardir. Ancak in vivo kullaniminin zor olmasi, in-
san calismalarinda etik nedenlerle kullanilamamasi yon-
temin en buyuk dezavantaiji olarak belirtilmektedir.’”-"®

3. Perkiisyon

Perkusyon, dental el aletlerinin abutment ya da iyilesme
basligina dokundurulmasi ile olusan sesin degerlendi-
rildigi subjektif bir yontem olarak kabul edilmektedir.
Yapilan bir¢ok arastirmada,?°-22 insan kulaginin rezonans
frekansini ve olusan tonun genisligini belirlemede yeter-
ince hassas olmamasi, ayna sapinin implanta yeterli en-
erjiyi iletememesi, iletilen kuvvetin uygulayicidan uygu-
layiciya degisiklik gostermesi gibi nedenler ile bu testin
guavenilir olmadigi belirtilmistir.

4. Yerlestirme Torku Testi

Yerlestirme tork degerleri, cene kemiginde implantin
yerlestirildigi cesitli  bolgelerdeki kemigin kalitesini
olemek icin kullanilmigtir.?® Yerlestirme torku, genellikle
cerrahi teknik, implant dizayni ve implant boélgesindeki
kemigin kalitesi gibi faktorlerden etkilenen mekanik bir
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parametredir ve implant cevresinde yeni kemik sekil-
lenmesi ve remodelingi ile olusan sekonder stabiliteyi
degerlendirmede yetersizdir.?* Bu nedenle implant yer-
lesimi sonrasi olusan stabilite degisiklikleri hakkinda
veri saglayamamaktadir. Bununla birlikte yerlestirme
sirasindaki tork artisi primer stabilitedeki artisi gostere-
bilir. Maksimum vyerlestirme torku, implant boynunun
alveol kemigindeki yogun kortikal kemikte meydana ge-
tirdigi basing ile olusmaktadir. Yapilan ¢alismalarda 40
N/cm’'nin Gzerindeki tork degerleri yuksek, 30 ile 40 N/
cm arasi degerler orta, 30 N/cm’'nin altindaki degerler ise
dusuk stabilizasyon olarak siniflandirilmaktadir.?

5. Radyografik incelemeler

Radyografiler, implant yerlesimi 6ncesinde calisilacak
olan sahadaki kemik kalite ve miktarinin degerlendir-
ilmesinde yararli bilgi sunmaktadir. Ayrica osseointegra-
syon surecinde implant ¢evresindeki degisiklikler hak-
kinda tahmin yaratmede yararlidirlar.?® Ancak goérunta
¢oézunuarlugu ve X isinlarinin standardize edilememesi
nedeniyle meydana gelen gorunta bozukluklarn gibi
sinirlamalar, sayisal olgumleri zorlastirmaktadir. implant
ve kemik yUzeyi arasinda kemik yapisi ve morfolojisinde-
ki degisimleri radyografilerde net bir sekilde tespit etmek
guctur. Radyografiler, guvenilir veri saglamada yeter-
siz kalmalarina ragmen uygulama kolayligi nedeniyle
gunumuzde halen en sik tercih edilen diagnostik yon-
temlerdir.2¢ Birinci basamak cerrahiden sonra, implant
cevresi bolgedeki kemik yogunlugunun ve marjinal ke-
mik kaybinin radyografilerle takip edilmesinin gerekliligi
bilinmektedir.?” Onceki calismalarda uzun sureli basariyi
ve stabiliteyi 6lcmek icin en guvenilir yontemin, radyo-
grafik muayene ve mobilite testi oldugu iddia edilmistir.
Ancak implant cevresindeki kemik kalitesinin klinik olarak
belirlenmesinde non-invaziv metod olan radyografik
incelemeler, ister panoramik ister periapikal olsun stan-
dardize edilme gugluklerinden dolayi elestirilmektedirler.
Calismalarda ozellikle periapikal radyografiler, implant
cevresindeki kemigi 2 boyutlu olarak yansitacagi icin, bu
radyografiler Gzerinde yapilacak milimetrik 6lcumlerin ye-
terli olmayacagi belirtilmektedir. Cogu arastirmaci radyo-
grafilerin standardize edilebilmesi i¢in uzun kon paralel
tekniginin 6nemini vurgulamistir. Bu ¢ekim teknigi ile bir-
likte paralel film tutucularin kullanilmasini énermislerdir.
Standart ¢ekim parametrelerinin gelistirilmesi ile elde
edilen radyografik bulgularin yuksek kalitede olmasi ve
bilgisayarda kemik seviyesindeki degisiklikler acisindan
incelenip analiz edilmesi gerektigi vurgulanmigtir.28:2°
Daha hassas mobilite 6lgumleri ¢esitli implant baglanti
tipleri i¢cin zaman/integrasyon egdiminin belirlenmesine
izin verir. Son yillarda, implant mobilite miktarinin belir-
lenmesinde belli bir kriterin gelistirilmesi icin ¢calismalar
yapilmistir.?®3" Bazi arastirmacilar implantlardaki mo-
biliteyi belirlemek icin degisik metodlar gelistirmeye

calismiglardir. Ancak gelistirilen metodlarin bircodu rutin
klinik uygulamalarda kullanilacak kadar pratik degildir ve
genellikle aragtirmalarda kullanilmaktadir.’”

6. Periotest®

Periotest® (Siemens AG, Benshein, Germany) ‘in gelistir-
ilme amaci, dogal disi cevreleyen periodontal dokularda-
ki destek azalmasini sayilabilir verilerle 6lcmek ve mobi-
lite agisindan degerlendirmektir.®? Gunumuzde Periotest®
Classic, Periotest® S ve Periotest® M olmak Uzere 3 ayri
tip cihaz bulunmaktadir.®® Periotest®, dental implantlarin
osseointegrasyonunu degerlendirmede, dogal dislerde-
ki periodontal anomalilerin tani ve degerlendirmesinde,
okluzal yuklerin degerlendirilmesinde ve tedavi sirasinda
iyilesme surecinin izlenmesinde sayisal veri saglamak-
tadir. Periotestte o6lcum degerleri -8 ile +50 arasindadir.
Testte belirtilen deger ne kadar dusukse olculen disin
ya da implantin stabilitesi o kadar iyidir. Degerlerin -8
ile -6 arasinda olmasi iyi stabilite olarak degerlendir-
ilmektedir.?? Periotest® uygulamasi elektromekanik bir
uygulamadir. Elektrik ile calisan ve monitdrize edilen
aletin hareketli ucu 6lgum yapilacak olan dise ya da im-
planta 16 kere hafifce vurur. Tum o6lcum islemi 4 sani-
yede tamamlanir. Hareketli ucun basinca duyarli parcasi
olcumu yapilan dis ya da implanta temas suresini olcer
ve kaydeder. Digin ya da implantin stabilitesi ne kadar az
ise, temas suresi o kadar uzun, olgulen periotest degeri
o kadar fazla olacaktir. Tersi durumda yani stabil digler
ve implantlarda temas suresi kisadir, periotest degerleri
duasuktur. Gegerli ve anlamli olcumler elde etmek icin
Periotest® cihazinin 6lgim ucu dogru pozisyonda kul-
lanilmalidir. Dikey temas acisi 20 dereceden fazlaysa ya
da paralel temas agisi 4 dereceden fazlaysa elde edilen
olcumler gecersizdir. Ayrica 6lciim ucu ve test edilecek
ylzey arasindaki mesafe 0,6 ile 2mm mesafede olmalidir.
Periotest® 16 vurumu kendi icinde kaydeder, guvenilir
olcumlere ulasabilmek icin dogrulugundan emin olun-
mayan vurumlar elimine edilir.2%32-35 Periotest®, implant
stabilitesinin belirlenmesinde dogru ve tekrarlanabilen
bir cihaz olarak sunulmustur. Cihazin dis kronuna uygu-
lanan dokunuslarin geri tepmesini olctagu ve implant
ile dayanak ara yuzeyindeki stabiliteyi 6lgmede de kul-
lanilabilecegi ileri suralmustur.?® Periotest degerlerinin;
6lcum noktasi, vurus yuksekligi, piyasemenin acilandiril-
masl, kontakt zamani, dayanak uzunlugu parametrel-
erinden etkilenebilecedi belirtilmistir. Literatarden elde
edilen bulgulara goére periotest, implant stabilitesinin
teshisinde guvenilir bir alettir.® Yine de cihazin, implantin
stabil oldugu ancak horizontal kemik kaybi olan bazi du-
rumlarda guvenilir 6lcumler yapamadigi ve kemik kaybi
derecesi ¢ok fazla olmadikga da bunu belirleyemedigi
belirtilmektedir.” 2

7. Rezonans Frekans Analizi

Konvansiyonel tekniklerin cogu zaman yetersiz kalmasi
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ve tasarim degisikliklerine ugrayan implant markalarinin
klinik basarilarini ortaya koyabilecek non-invaziv yon-
temlere ihtiyac olmasi sayisal veri saglayabilecek bir
olcum cihazinin gerekliligini ortaya koymustur. Bu fikirler
dogrultusunda rezonans frekans analizi (RFA) yontemi ilk
olarak 1996 yilinda Meredith tarafindan dis hekimliginde
kullanilmis ve daha sonra bu yéntem Gzerinde calismalar
yapilmistir. implant stabilitesinin objektif ve non-invaziv
bir sekilde ol¢ulmesi igin gelistirilen cihaza Osstell™ (In-
tegration Diagnostics AB, Goteborg, isveg) adi verilmistir.
Calismalarda 3500'den 8500’e kadar degisen bir aralikta
kilohertz (kHz) 6lgum birimi kullanilmistir.’®® lk Uretilen
RFA’ nin dezavantajlar;; donanimin agir ve buyuk olmasi,
cok miktarda kablo icermesi, kullaniminin fazla zaman
almasi ve cihazin pahali olmasidir. Ayrica her aktaricinin
kendisine ait rezonans frekans degerinin olmasi nedeni-
yle 6lcumlerden 6nce bir standart kullanilmasi gerekme-
ktedir. Bu dezavantajlar nedeni ile hasta basinda yorumu
mumkun kilan, basit ve hizli 6lcumler yapabilen Osstell™
Mentor uretilmistir. Osstell™ Mentor, batarya ile ¢alisan
frekans yanit analizora ve Gretici tarafindan 6n ayarlari
yapilmis yeni nesil aktariclya sahip bir cihazdir. Olciim
sonucu, implant stabilite katsayisi (ISQ) gibi 6zel bir para-
metre ile sunulmaktadir. implant stabilite katsayisi birimi,
temel rezonans frekansina dayanmaktadir ve 1'den (en
dusuk stabilite) 100’e (en yuksek stabilite) kadar dagilim
gostermektedir.#¥7-41 Bu neslin aktaricisi, benzer tim re-
zonans frekans analiz élgumlerini yapabilen, implantin
tipine bakmaksizin farkli implant sistemleri icin de kul-
lanilabilmektedir. Aktarici, smartpeg adi verilen, implan-
ta yaklasik olarak 4-6 N/cm’ lik kuvvetle vidalanan, u¢
kisminda manyetik tasiyicili aluminyum bir cubuktan
olugmaktadir. Cihazin 6lcum ucu smartpege temas ettir-
ilmeksizin yaklastirilarak elektromanyetik olarak uyarilir.
Gelen sinyaller smartpeg Uzerinde, birbirine dik, 2 yonlu
vibrasyon olusturur. Osstell™in 6lcim ucu, smartpeg ile
olan aci farki 90 derece olacak sekilde konumlandirilarak,
birbirini takip eden 2 ayn 6l¢im alinmasi tavsiye edilmektedir.™
iImplant stabilite degerleri cihazin ekranindan okunarak
kaydedilir. Osstell™den sonra ortaya ¢ikan yeni nesil re-
zonans frekans analizorleri sirasiyla; Osstell™ Mentor, Os-
stell™ 1SQ ve en son Osstell™ Idx, Ostell™ ile benzer pren-
siplerle calisir ve smartpeg Uzerinden elektromanyetik
sinyaller sayesinde o6l¢cum yapar.*? Arastirmalara gore
cihazin cesitli avantajlarn bulunmaktadir. Osstell™, hekim-
in yerlestirilen implantin stabilitesini ve kemik kalitesini
olecmesini saglar ve implantin yukleme zamani hakkinda
bilgi verir. Dis hekiminin implant ¢cevresindeki iyilesmeyi
ve degisiklikleri 6lcmesini saglayarak hatalardan kacin-
may!i saglar. Bu sekilde guvenilir bir restorasyon icin uy-
gun zaman belirlenebilir. Ayrica olasi hatalar 6nceden be-
lirlenip gerekli dnlemler alinabilir. Bu 6zellik direk olarak
klinik basarisizliklarin sayisini da azaltir.2%4344 Rezonans
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frekans analizi metodu yaklasik 20 yildir gelistirilmekte ve
metodla ilgili pek ¢ok yayin bulunmaktadir. Ayrica cihaz
bircok ulkede klinik ¢calismalar yapilmadan 6nce, labor-
atuvar ve hayvan deneyleri ile de kontrol edilmisgtir. 45-51

SONUC

Son yillarda, rezonans frekans analizi yonteminin diger
implant stabilitesi 6lgum yontemlerine goére 6n plana
cikmasina ragmen, implantlarin basari, basansizlik ya da
uzun dénem prognozuna yoénelik kritik bir deger sap-
tayan yontem bulunamamistir. Bu nedenle uzun dénem
implant stabilitesi hakkinda gtvenilir veri saglayabilecek
daha fazla calismaya ihtiyac duyulmaktadir.
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GUunumuzde adipoz doku metabolik agidan aktif ve kompleks
bir organ olarak gorulmektedir. Sisteinden zengin protein ail-
esine ait olan resistin gibi bircok bioaktif molekul salgilamak-
tadir. Kemirgenlerde beyaz yag dokusundan salgilanirken,
insanlarda yag dokusuyla birlikte bagisiklik kabiliyeti olan
mononukleer hucreler tarafindan da eksprese edilmektedir.
Resistin ismi “resist insulin“den turetilmis ve insulin direnci-
nin uyarilmasi anlamina gelmektedir. Resistin ilk olarak 2001
yilinda antidiyabetik ilaclarin gen ekspresyonuna olan etki-
si arastinilirken kesfedilmistir. insulin, glukoz, bircok sitokin
ve antidiyabetik bir ilac olan tiazolidinedionlarin resistin
gen ekspresyonunun duzenleyecisi oldugu ortaya konmusg-
tur. Arastirmalar, artmis resistin duzeylerinin; insalin direnci,
obezite ve tip 2 diabetes mellitus (T2DM) gelisimi ile iliskili
oldugunu dusundurmustur. Kronik periodontitis (KP) varligin-
da, periodontal dokularda yikima sebep olan proenflama-
tuvar sitokinler resistinin salgilanmasindan ve pozitif feed-
back mekanizmasindan sorumludur. Resistinin, KP ve T2DM
arasindaki iliskiyi aciklayabilecek bir molekul olabileceginin
duasunulmesinin yani sira kisitli sayida yapilan ¢calismalarla KP
ve T2DM gibi kronik enflamatuvar hastaliklarla resistin sevi-
yesi arasinda dogrudan bir neden sonug iliskisi kurabilmek
hentz mumkun degildir. Bu derlemede, resistinin yapisina
yonelik calismalarla beraber KP'de resistin seviyesinin ince-
lendigi arastirmalar detayli olarak ele alinacaktir.

Anahtar kelimeler: Resistin, kronik periodontitis, insulin
direnci, tip 2 diabetes mellitus

SUMMARY

Today adipose tissue is seen as a metabolically active and
complex organ. It secretes a variety of bioactive substances
such as resistin which is belonging to a cycteine-rich protein
family. It is expressed in white adipose tissues in rodents and
synthesized predominantly by immun cells such as mono-
nuclear both within and outside adipose tissue in humans.
Resistin derived its name from inducing insulin resistance
(resist-in). Resistin was first discovered in 2001 when inves-
tigating the effect of antidiabetic drugs on resistin gene ex-
pression. Insulin, glucose, many cytokines and anti-diabetic
thiazolidinediones are regulators of resistin gene expression.
Studies suggest that increased resistin levels can be associ-
ated with the development of insulin resistance, obesity and
type 2 diabetes mellitus (T2DM). In the presence of chronic
periodontitis (CP), proinflammatory cytokines that cause de-
struction in periodontal tissues are responsible for the secre-
tion of resistin and positive feedback mechanisms. Resistin
would be one of the molecular links connecting CP and
T2DM. But it is not yet possible to establish a direct cause-
and-effect relationship between resistin levels and chronic
inflammatory diseases such as CP and T2DM. In this review,
studies on resistin level in CP will be discussed in detail.
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Keywords: Resistin, chronic periodontitis, insulin resis-
tance, type 2 diabetes mellitus.

GIRIS

GUunumuzde adipoz doku metabolik agidan aktif ve kom-
pleks bir organ olarak tanimlanmaktadir. Sayisizimmuno-
modulator faktoru salgilamasiyla metabolik ve vaskuler
biyolojiyi duzenlemede major role sahiptir. iginde lipid
bulunan adiposit adli htcrelerin birbirine gevsek olarak
baglanmasiyla olusan adipoz doku; fibroblast, l6kosit ve
makrofaj gibi hucreleri yapisinda barindirmaktadir. Ad-
ipoz doku icerdigi lipid damlaciklarina goére unilokuler
(beyaz) ve multilokuler (kahverengi) olarak ikiye ayril-
maktadir. Kahverengi yag dokusunun esas gorevi enerji
saglamak ve vacut i1sisini duzenlemektir. Beyaz yag do-
kusunun (BYD) gorevi ise; enerji saglamanin yani sira
adipokin veya adipositokin olarak adlandirilan; otokrin,
parakrin ve endokrin etkileri olan 50'den fazla bioaktif
molekul salgilamaktir.™?

Adipositokinler, 1994 yilinin sonlarinda ailenin ilk Gyesi
olan “leptin”in tanimlanmasiyla kesfedilmistir.> Adiposi-
tokinler uc farkli grupta siniflandintmaktadir:

1. Esas olarak diger dokularda veya organlarda da adi-
poz doku uretimiyle es zamanli olarak Uretilen hormonlar
(6rnegin; TNF-a),

2. Agirlikli olarak BYD tarafindan uretilen hormonlar
(6rnegdin; leptin ve adiponektin),

3.BYDile birlikte bagisiklik kabiliyeti olan hucreler tarafin-
dan Uretilen hormonlar (6rnegin; resistin).
Adipositokinlerin fizyolojik rollerini yansitan bagka bir
siniflandirmaya gore, adipositokinler iki gruba ayrilmistir®:
1. Leptin, adiponektin ve visfatin gibi insulin-duyarliligi
olan faktorler,

2. Resistin, tamor nekroz faktor (TNF)-a ve interlokin (IL)-6
gibi insulin direnci-indukleyen faktorler.
Adipositokinlerden biri olan resistin Gzerine yapilan
calismalar, insulin direncindeki ve enflamatuvar strecteki
rolu ve 6Gnemi sebebiyle son zamanlarda yogunlagmistir.
Resistinin Yapisi

Resistin ilk olarak 2001 yilinda yag dokusuna &zel bir
hormon olarak tanimlanmigtir. Farelerde insulin direnci-
ni uyardigi igin (resist-in: resist insulin) resistin olarak
adlandinlmistir.? Enflamatuvar boélgede bulunan, 108
aminoasiticeren 12.5kilodalton agiriginda sisteinden ze-
ngin bir proteindir.”® Resistin benzeri molekuller (RELM)
olarak da bilinen resistin, doku spesifik sinyal molekulu
ailesine aittir.? Bu ailenin kesfedilen ilk Uyesi olan FIZZ1
(RELM-a olarak da bilinir), deneysel olarak astimli farel-
erin bronkoalveoler sivisinda normal seviyelerin ustinde
bulunan bir proteindir. FIZZ2 (RELM-a), bagirsak kriptinin
cogalan epitelyumunda kesfedilmistir.® Resistin (FIZZ3),
adipositler, makrofajlar ve diger hucre tiplerinde bulun-
maktadir. Kemirgenlerde dérduncu bir FIZZ proteini olan
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RELM-a, beyaz yag dokusu ve hematopoetik dokularda
tanimlanmistir.®1°

Resistin, insanlarda ¢ogunlukla kemik iliginden salgilan-
makta olup plasentanin trofoblastik hicreleri, pankreas,
hipotalamus, hipofiz, adrenal bezler, dalak, beyaz kan
hacreleri, sinovial sivi, sinovial doku ve dolasimdaki kan-
da da bulunabilmektedir.®'* Monosit ve makrofajlar
beyaz yag dokusundaki resistin ekspresyonunun primer
hacreleridir.”» Ayrica IL-1B, IL-6 ve TNF-a gibi sitokinler-
in uyarmasiyla periferal kan mononukleer hucrelerinden
eksprese olup, reseptor aktivator NF-kB ligandi (RANKL)
sinyal yoluyla da etkisini gostermektedir.™'6

Resistinin enflamasyondaki roli

Resistin makrofajlar, periferal mononukleer hucreler ve
vaskuler hucreler sayesinde enflamatuvar cevapta major
duzenleyici rol oynamaktadir.”> Monositlerin makrofa-
jlara farklilagmasiyla resistin salinimi uyarilmaktadir.’”
Ayni zamanda TNF-q, IL-6 ve IL-1f3 gibi proenflamatuvar
sitokinler ve bakterilerin lipopolisakkarit endodoktisini,
makrofajlarda resistin salinimini arttirmaktadir. insan per-
iferal mononukleer hicrelerinde de resistin mRNA'sI TNF-a'nin
etkisiyle artmaktadir.™®

Resistinin instilin direncindeki rol

Tiazolidinedionlar hucre icine yag asidi alimini arttinp
plazma serbest yag asidi miktarini azaltip, insuline karsi
duyarlilig arttiran antidiyabetik bir ilactir. Steppan ve ark.
2001 yilinda tip 2 diabetes mellitus (T2DM) tedavisinde
kullanilan bu ilacin mekanizmasini arastirirken resistin
proteinini tesadufen kesfetmislerdir.® Yapmis olduklari
bu calismanin in vivo kisminda sistemik olarak saglikli
farelere intraperitonal resistin uygulamasinin bozulmus
glukoz toleransina ve insulin aktivitesine sebep old-
ugunu tespit etmislerdir. T2DM’si olan farelerde resistin
geni baskilandiginda ise glukoz ve insulin aktivitesinin
gelistigi ortaya konulmustur. Bununla birlikte, yuksek yag
icerikli diyetle insulin direnci ve obezite gelisen fareler ile
obezite geni bulunan farelerde yapilan deneyde serum
resistin seviyesinin arttigi tespit edilmistir. Bu nedenle, re-
sistinin insulin direncini etkileyen adiposit kaynakli bir fak-
tor oldugu dusunulmustur. Ayni calismada farelere 8 saat
aclik sonrasi 1 doz bundan 12 saat sonra 1 doz daha ol-
mak Uzere intraperitonal olarak resistin enjekte edilmistir.
Enjeksiyondan 15 dk. sonra serum resistin seviyesinin
arttigir goérualmastar. Yapilan 2 enjeksiyondan 2 saat son-
ra glukoz toleranslar élculmus ve maksimum kan seker
seviyesinin %28 oraninda arttigi tespit edilmistir. Ancak
instlin seviyesinde anlamli bir artis olmadigi bulgulan-
mistir. Boylece resistinin, insalin seviyesini disurmeden
bozulmus glukoz toleransinin ve insulinin etkilerine karsi
duyarliligin azalmasina neden oldugu goérulmastar.
3T3-L1 adipositleri bulundugu ortama bolca resistin sal-
gilayan ve insulin uyanli glukoz alim model sisteminde
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siklikla kullanilan bir yag hucresidir. Ayni calismada in
vitro olarak 3T3-L1 adipositlerinde resistin anti-seru-
mundan anndirlmis IgG ile resistin noétralize edilmisgtir.
Bazal durumda ve insuline uygulandiktan sonra glukoz
alimi olculmustar. Anti-resistin IgG uygulanmasi glukoz
alimini %42 oraninda arttirmistir. Bu durum insulin uyarili
glukoz alimini %37 oraninda arttirarak obez ve insuline
direncli farelerin serum glukoz seviyelerini azaltmistir.
Rekombinant resistin uygulanan 3T3-L1 adipositlerinde
ise; glukoz alimi %37 oraninda azalmistir. Tum bu veriler,
insulin uyarici glukoz alim modellerinde insulin aktivite-
sini azaltici bir sinyal molekult oldugunu gostermistir.°
Obezite ile artan resistinin farelerde insulin rezistansina
ve T2DM'ye yol actigi gorulmustar.™

ilk olarak farelerde tespit edilen resistinin insulin diren-
ci etkisi gunumuzde insanlar icin de gecerlilik kazan-
mistir.’® Genel kabul olarak goérulen resistinin kronik
saliniminin glukozun hucre igine alimini olumsuz etkile-
digi yonundedir.?® Zhou ve ark. yaptiklar bir calismada
resistinin yetiskin insan hepatositlerindeki glukoz toler-
ansini bozdugunu rapor etmislerdir.?’

Yag dokusu miktarinin artmasi obezitenin karakteristik
ozelligidir' ve 6zellikle artan yag kitlesi T2DM, metabolik
sendrom, hipertansiyon ve astim gibi pek ¢ok hastaligin
ortaya cikmasina sebep olmaktadir.?? Geng yasta kilo
alinmasi, karin bolgesinde yaglanma ve tim bunlarin be-
raberinde getirdigi insulin direnci, T2DM gelisme riskini
arttirmaktadir.2324 Resistinin obez kisilerde seviyesinin art-
tig1 dusunulmektedir.” Obez bireylerde artan c-reaktif pro-
tein, IL-6, TNF-a ve selltler adezyon molekul seviyelerinin
insulin direnci ile korelasyon gosterdigi ortaya konulmus-
tur.22

Tablo 1. Periodontal hastallk, T2DM ve obezite varliginda resistin seviyesini
degerlendiren ¢alismalar.

Periodontal X
Yazar il Test Kontrol Ornek Sonug
Durum

Obez+
Periodontal
Obez+KP (n=25) | Sagliklt

Suresh! 2016 KP DOS
KP (n=25) (n=25)

Obez+KP> KP> Obez +
Perio Saglikli>

Saglikli
Saglikle

(n=15)

Saglikl
5) | @=15)

Sete? 2015 KP, Gingivitis Serum KP= Gingivitis= Saglikli

Saglikl® Serum+DOS:
(1=30) Obez+KP> KP> Saglikh

Patel 2014

T2DM+KP

T2DM+KP>
T2DM+Saghkhi=KP>Saghk

Gokhale* 2014 (n=15)
KP (n=15)

KP DOS

KP

T2DM (n=38) Saglikly

T2DMKP

aghikl®
Hiroshima 2012 (n=18) KP DOS
KP (0=24)

T2DM+KP=KP>Saghkli

KP (n=34) KP>Saglikli

KP (n=84) KP>Saghkli

T2DM (n=90) T2DM>Saglikh

nden saglikli, T2DM: Tip 2 diabetes mellitus.

Fujinami ve ark. 2004 yiinda T2DM'li bireylerin siste-
mik saglikli bireylere gore serum resistin seviyelerini
arastirmiglar ve T2DM varliginda resistin seviyesinin
daha yuksek oldugunu rapor etmislerdir.?® Yapilan bir
bagka calismada ise T2DM bireylerle sistemik olarak
saglikli bireylerin serum ve tukuruk resistin seviyeleri
karsilastinlmistir.” Tukuruak resistin seviyelerinin T2DM
bireylerde daha yuksek oldugu bildirilmistir (Tablo 1).

Resistin ve kronik periodontitis iliskisi

Kronik periodontitis (KP), bakteri florasina ve Urunler-
ine karsi konak immun-enflamatuvar sistemi uyarmakla
karakterize multifaktoriyel etiyolojiye sahip bir hastalik-
tir.28 Bu enflamasyon monosit, makrofaj gibi birgok im-
mun-enflamatuvar hicrenin periodontal dokulara infiltra-
syonuna neden olmaktadir. Salgilanan proenflamatuvar
sitokinler periodontal dokularda yikima sebep olmak-
tadir. TNF-q, IL-6 ve IL-1B gibi sitokinler enflamasyonda,
immun yanitin olusmasinda, osteoklastogenezis ve bag
doku yikiminda aktif rol oynamaktadir.?®3° Bu sitokin-
ler resistinin salgilanmasindan ve pozitif feedback me-
kanizmasindan sorumludur."

Resistin seviyesinin KP varliginda artip, insuline karsi
direng gelismesi ve T2DM olusmasinda etkili olabilecedi
dusunulmektedird! (Resim 1).

=y l Tip 2 Diabetes Mellicus l

1| e= = =]

Resim 1. Periodontitis, tip 2 diabetes mellitus ve insulin direnci arasindaki iliskinin
sematik olarak gosterilmesi

insan adipositlerinde resistinin, insdlinin antogonisti
oldugu bildirilmistir.®2 Resistinin enflamasyonda ve en-
flamasyonla ilgili hastaliklarda kilit rol oynayabilecegi
gosterilmigtir.3?

Son 10 yilda resistin seviyesinin KP, T2DM ve obezite
ile iliskisini degerlendiren bircok calisma yapilmigtir3+4?
(Tablo 1). Bunlarin bir kisminda, sadece KP'si olan birey-
lerde;*43® bazilarinda ise KP'ye ilave olarak T2DM?3¢8 veya
obezite®”#%41 varliginda resistin seviyeleri arastirilmistir.
Calismalarin cogunda sistemik olarak saglikli KP hasta-
larinda serum resistin seviyesinin periodontal olarak
saglikli bireylere kiyasla daha yuksek oldugu bildirilm-
istir.34353° Ancak KP, gingivitis ve periodontal yénden
saglikli bireylerin serum resistin seviyelerini benzer bulan
bir calisma da mevcuttur® (Tablo 1).

Periodontal hastalikta lokal enflamasyonu goéstermede
siklikla tercih edilen DOS, resistin seviyesinin degerlendi-
rilmesinde de kullanilmistir. KP'li hastalarda DOS resistin
seviyesinin saglikli bireylere gére daha yuksek oldugu
bircok calismada ortaya konmusgtur.36383941 T2DM’li KP
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hastalarin, sistemik olarak sagliki KP hastalarla DOS
resistin seviyesi acisindan karsilastinldigi sinirli sayida
calismada;**%® Gokhale ve ark. T2DM'li KP hastalarinda
resistin seviyelerini yuksek bulurken®® Hiroshima ve ark.?
hasta grubunda da benzer bulmuslardir.®® Ancak her iki
calismada da en dusuk resistin saglikli bireylerde tespit
edilmistir.

T2DM'de oldugu gibi obeziteyle KP'nin birlikte deger-
lendirildigi calismalarda birbirinden farkli sonuglar elde
edilmistir.®”3941 Patel ver ark. KP'si olan obez bireylerin
sistemik olarak saglikli bireylere kiyasla hem serum hem
DOS'ta resistin seviyelerinin daha yuksek oldugunu rapor
etmislerdir.®® Guncel bir calismada ise DOS'ta incelenen
resistin seviyeleri en yuksekten dusuge dogru sirasiyla
obez+KP, KP, periodontal olarak saglikli obez ve saglikli
kisilerde oldugu belirtilmistir.*” KP'li bireylerde resistin se-
viyesinin yuksek olmasi enflamatuvar suregte etkili olan
sitokinlerin aktivasyonuyla resistinin uyarilmasi olarak
goralurken; periodontitise eklenen obezitenin de adi-
pokin resistin sekresyonunu arttirdigi duasunulmektedir.
Bir diger calismada ise obeziteden bagimsiz olarak KP'li
bireylerin serum resistin seviyeleri sagliklilara kiyasla
daha yuksek bulunmustur.®” Buna sebep olarak, perif-
eral mononukleer hucre ve makrofajlarin adipositlerden
daha fazla miktarda resistin salgilamasi gosterilmistir.
Periodontal hastalik durumunda artan resistin seviyesi
yapilan calismalar dogrultusunda daha net ortaya kon-
abilirken, obezitenin resistin seviyesi Uzerine etkisine
yonelik sonuclar halen tartigmalidir. Bununla beraber
periodontal tedavide enflamasyonun ¢6zinmesi sebebi-
yle tedavi sonrasi resistin seviyesindeki olasi degisiklikler
merak uyandirmis ve son 5 yilda bu konu Uzerine arastir-
malar yapilmistir.

Periodontal tedavi sonrasi resistin seviyesinin deger-
lendirildigi kisitli sayida ¢alisma mevcuttur (Tablo 2).4%46

Tablo 2. Baslangi¢ periodontal tedavi sonrasi resistin seviyesini degerlendiren
calismalar.

Tedavi
. | Uygulana | Tedavi | g - e
Yazar | Yil | Test Kontrol " Protorogii | Ornek | Takip Sonug
Grup
BPT 0. giin
cram!! 201 | ObeztKP | ObeztKp + Tiikira | 8 Test
Akram 7| s | (s Test | Kiomeksidi | k| &1 10 gin=6 hafia<12. hafia
o0 1 12 hafta
Ser ve DOST gmp g
Serum | %8
12 | 201 | Obeztkp KP Test " 3ay
Gongalves s (n=20) (n=20) Kontrol BFI . 6. ay
S 1 12.ay | DOS*a: (SD< 3mm bolgelerde)
6. ay ve 12. ayda Obez+KP>KP
BEL 0. gin
201 | T2DM+ 2DM+ iclerine ets :
Bhart’® 201 | TDMEKP | TDMEKP | oo | (eepiglerine | | G 8| Test arubunda
3| =21 (=8) 10mg 0. giin=2. ay=6. ay
inesiklin) 6.ay & Y
0. gin
Devanoorkar | 201 KP Saglikls ) 2% 1o giinde KP=Saglikli
1 2 (n=20) (n=20) Test BET Serum }:’a ﬁa 0. giin=6-8. hafta (KP)
Teles™* 201 KB YOK Test BPT Serum | %M |0, gin=6. ay
2 (n=56) 6.ay 8
KP: Kronik periodontitis. BPT: Baslanaic periodontal tedavi, DOS: Diseti olugu sivisi. SD: Sondalama derinlid. T2DM: Tip 2 diabetes mellitus

Sistemik olarak saglikli 56 KP hastasinin baslangic¢ peri-
odontal tedavi (BPT) sonrasi serum resistin seviyelerinin
degerlendirildigi ¢alismada, baslangi¢la takip dénem-
leri arasinda benzer resistin seviyeleri tespit edilmigtir.*?
Sistemik olarak saglikli KP bireylerle periodontal yoén-
den saglikli bireylerin karsilastinldigi diger bir calismada
ise basglangigta gruplar arasi serum resistin seviyesinde
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herhangi bir fark bulunamazken BPT'yi takiben KP'li
hastalarinda serum resistin seviyesinin anlamli azaldig
bildirilmistir.*® Barthi ve ark. 2011°de yaptiklari calismada
T2DM hastalari 2'ye ayirip sadece bir gruba BPT ve ek
olarak lokal minosiklin uygulamiglardir. Tedavi sonrasi 2.
ve 6. aylarda baslangica gore benzer resistin seviyeleri
olculmustar.*4

Goncalves ve ark. KP ve obez+KP hastalarin BPT son-
rasi resistin seviyelerindeki degisimi incelemek i¢cin DOS
orneklerini kullanmiglardir.*® DOS 6rneklerinin 2 tanesini
sondalama derinliginin <3 mm oldugu sig bolgelerden, 2
tanesini ise =5mm oldugu derin bolgelerden olmak tzere
toplam 4 boélgeden toplamiglardir. Tedavi sonrasi 3., 6.
ve 12. aylarda takip etmiglerdir. Ancak sig ceplerde DOS
resistin seviyesinin Obez+KP grubunda 6. ve 12. aylar-
da KP grubuna gore istatistiksel olarak yuksek oldugu
tespit edilmistir. Baglangic¢ta derin olan ceplerde resistin
konsantrasyonunda gruplar arasi fark bulunamazken, re-
sistin miktarinin Obez+KP grubunda yuksek oldugu bul-
gulanmistir. Bu grupta resistin seviyesinin yuksekliginin
obezitenin periodontal dokular Gzerine proenflamatuvar
etkisinden kaynaklandigi seklinde aciklanmistir. Akram
ve ark'nin yakin zamanda takurukte yaptiklar ¢alismada
BPT'ye ek olarak hastalara %0.12'lik klorheksidin garga-
ra kullandintmig ve KP'li obez hastalarin resistin seviyel-
eri baslangicta, 6. ve 12. haftalarda degerlendirilmistir.
Tukuruk resistin seviyesinin 12. haftada azaldig bildirilm-
istir.4® Meydana gelen bu azalmayi takip doneminde lokal
enflamasyonu azaltmasinda iliskilendirilmistir.

Sonuc olarak, enflamatuvar surecgte resistin 6nemli
bir rol oynamaktadir. Yapilan calismalarin bulgularina
dayanarak, resistinin periodontal enflamasyonla bera-
ber diger insulin direncini etkileyen sistemik faktorle-
rden etkilendigi gorulmektedir. Ancak molekuler etki
mekanizmasi henluz tam olarak ortaya konamadigindan
KP ve T2DM gibi kronik enflamatuvar hastaliklarla re-
sistin seviyesi arasinda dogrudan bir neden-sonuc il-
iskisi kurabilmek mumktn olamamaktadir. Daha genis
ornekleme sahip periodontal tedaviyi de iceren uzun doé-
nem calismalarin resistinin periodontal yikimda ve siste-
mik durumlarla baglantisini ortaya koymada yardimci
olacagini dugsunmekteyiz.
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