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Farkh antiseptik tasiyici ve kalsiyum hidroksit
kombinasyonlarinin doku ¢éziicii etkinliginin incelenmesi

Amagc: Bu in vitro calismanin amaci farkl antiseptik tasiyici -
kalsiyum hidroksit (KH) kombinasyonlarinin sigir dokusu
Uzerindeki doku ¢oziicu etkinligini degerlendirmektir.

Gere¢c ve Yontemler: Yeni kesilmis sigir damagindan doku
ornekleri elde edildi. Benzer sekilli 170 adet doku 6rnegi
hazirlandi. Ornekler &nceden tartilan mikrosantrifilj tiplerine
yerlestirildi ve 55 °C’de 18 saat kurutuldu. Baslangi¢ agirliklari
hassas terazi ile élculdu. KH tozu; gliserin — distile su karisimi
(7:1), Octenisept, Savlex, Klorheksidin (CHX) ya da sodyum
hipoklorit (NaOCl) ile karstinldi. Hazirlanan kanal igi
medikamentler (KM), doku érnekleri iceren tuplere yerlestirildi
ve 20 sn vortekslendi. Ornekler 37 °C’de %100 nemlilikte
KH+gliserin-distile su, KH+Octenisept, KH+Savlex, KH+CHX
ya da KH+NaOCI karnsimlarinin icerisinde, 1, 3 ve 7 gln
boyunca inkibe edildi, sonrasinda 5 ml distile su ile yikand.
Ornekler tekrar 55 °C'de 18 saat kurutuldu ve son kuru
agirliklan olculdid. Doku agirlk kaybi yuzdesi hesaplandi ve
veriler tek yonli varyans analizi ve Tukey testleri kullanilarak
analiz edildi.

Bulgular: KH+CHX, KH+NaOCI ve KH+Octenisept gruplari,
KH+Savlex ve KH+gliserin-distile su gruplarina gore sigir
damak dokusunu daha iyi c¢oézmustir (P < 0.05).
KH+Octenisept karisimi 3 gunlik inkibasyon periyodunda
daha iyi doku ¢oziicu etkinlik sergilemistir.

Sonug: KHyi %5.25’lik NaOCI, %2’lik CHX ya da Octenisept ile
kanstirarak kullanmak pulpa artiklarini ¢ézmek bakimindan
klinisyenler icin daha avantajli olacakir.

ANAHTAR KELIMELER

Antiseptik, endodonti, hidroksit,

medikament

kalsiyum kanal-igi

ABSTRACT

Tissue dissolving capacity of various new antiseptic vehicle -
calcium hydroxide combinations

Background: The aim of this in vitro study was to evaluate tissue
dissolution ability of various new antiseptic vehicle and calcium
hydroxide combinations on bovine tissue.

Methods: Tissue specimens were obtained from freshly dissected
bovine palates. One hundred and seventy tissue samples of similar
form were prepared. Specimens were placed in preweighted 1.5 ml
microcentrifuge tubes and desiccated at 55°C for 18 hour. Initial dry
weights were measured with an analytic balance. Calcium-
hydroxide powder were mixed as follows in Group 1: Glycerin with
distilled water (7:1 ratio); Group 2: Octenisept; Group 3: Savlex;
Group 4: 2% Chlorhexidine (CHX); or Group 5: NaOCI and filled
into the tubes containing the tissues and vortexed for 20 seconds.
Specimens were incubated at 37°C in 100% humidity for 1, 3 and 7
days and then were carefully rinsed with 5 mL distilled water and
blotted dry. Samples were desiccated at 55°C for 18 hour and final
dry weights were measured. Percentage of tissue weight loss was
calculated and statistically analyzed by using one way analysis of
variance and Tukey tests.

Results: Mixing calcium hydroxide with chlorhexidine, 5.25%
NaOCI and Octenisept dissolved the tissue more effectively than
calcium hydroxide and Savlex and glycerin/water mixtures
(P<0.05). Calcium hydroxide and Octenisept mixture demonstrated
better tissue dissolving properties after 3 days of incubation.

Conclusion: Mixing calcium hydroxide with 5.25% NaOCI, 2% CHX
or Octenisept could be more advantageous for the clinicians in
dissolving pulp tissue remnants.

KEYWORDS

Antiseptics, endodontics, calcium hydroxide, root canal
medicaments

Endodontik tedavinin basarili olmasini etkileyen en
Onemli faktdrlerden birisi mikroorganizmalardan
arindinlmis kék kanal sisteminin elde edilmesidir. Bu
slrecte kok kanal iceriginin  mekanik olarak
uzaklastirimasi énemlidir. K&k kanallarinda, vital
pulpa dokusu, nekrotik debris, mikroorganizmalar ve
etkilenmis dentin bulunmaktadir.! Kemomekanik

preparasyon iyi bir kanal temizligi icin her zaman yeterli
olamamakta ilave olarak kanal ici medikament (KM)
uygulamasina intiyac duyulmaktadir. Hem
kemomekanik preparasyon hem de KM uygulanmasi
doku artiklarinda fiziksel ve kimyasal degisimlere yol
acmakta ve bu doku artklarinin  kanaldan
uzaklastirimasini kolaylastirmaktadir.

% Necmettin Erbakan Universitesi Dis Hekimligi Fakultesi Endodonti Anabilim Dali, Konya

p Bezmialem Vakif Universitesi Dis Hekimligi Fakiiltesi Endodonti Anabilim Dali, Istanbul
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En yaygin kullanilan KM olan kalsiyum hidroksit
(KH); guclu antimikrobiyal etkinlik
sergileyebilme, doku c¢bzebilme ve ayni
zamanda sert doku olusumunu indukleyebilme
ozelliklerine sahiptir.? Bu ozellikleri dolayisiyla
da endodontide pek cok klinik uygulamada
tercin edilmektedir. KH’nin doku ¢dzlcu
etkinligi 1988 yilinda yapilan bir arastrmada
calisiimis ve o arastrmada KH’nin nekrotik
domuz kas dokusunu ¢o6zebildigi ve dnceden
KH uygulamasinin  NaOCP'nin doku c¢o6zucu
etkinligini arttirdi§i  gosterilmigtir.®> Diger bir
calismada*, KH’nin 7 glin boyunca uygulandigi
kék kanallarinda pulpa doku artiklarinin
oldukga azalmis oldugu ve kanal duvarlarinda
birtakim kalkosferitlerin bulundugu
gOsterilmistir.

KH, butlin tipteki endodontik enfeksiyonlara
kars! etkili degildir. Daha uzun slreli ve genis
spektrumlu antimikrobiyal etkinlik elde etmek
icin KH tozunun irrigasyon sollsyonlariyla
karistirimasi  6nerilmistir.® KH’ye ilave edilen
taslyici, iyon ¢ozUnirliginin hizini etkilemesi
bakimindan 6nem tasimaktadir.® KH-antiseptik
tasiyict  karnigimlari  konvansiyonel KM’lerine
nazaran daha iyi doku ¢6zlcu etkinlige sahip
olabilir.

Bu in vitro calismanin amaci farkl antiseptik
tasiyici ve KH kombinasyonlarinin sigir damak
dokusu Uzerindeki doku ¢Ozlcu etkisini
degerlendirmektir. KH ile karstirimak UGzere
degerlendirilen antiseptik tasiyicilar; gliserin -
distile su karisimi (7:1), oktenidin hidroklorit,
%2’lik klorheksidin glukonat (CHX), %15’lik
setrimit - %1.5’luk klorheksidin karisimi ve
%5.25’lik NaOCI'dir.

GEREC VE YONTEM

Bu calismada U¢ adet siginn damak mukozasi
kullanildi. Dokularn kullanilan bu hayvanlar
yiyecek Uretimi amaciyla kesilmistir ve
kesimden 4 saat sonra calismaya dahil
edilmigtir. Calisma protokoline gére hayvanlar

canli iken herhangi bir isleme tabi
tutulmadigindan ve ticari nedenlerle
kesildiklerinden etik kurul onayina

sunulmamistir.

Tam kalinlk kesilen sigir damak mukozasi
bisturi ile 4x4x2mm boyutlarinda olacak sekilde
ayrildi. Ayni formdaki ve yaklasik ayni agirliktaki
170 adet doku &rneg@i kuru agirig belirlemek
amaciyla énceden tartiimis 1,5 mL hacmindeki
mikrosantriflj tlplerine yerlestirildi. TUpler 55
°C’ye ayarlanmis kurutma firninda 18 saat
bekletildi. Kurutma islemi tamamlandiktan

sonra doku 6rneklerinin baslangi¢ kuru agirhg bir hassas terazi
(Sartorius CP2245, Gottingen, Almanya) kullanilarak Olculdu.
Ornekler 5 deney grubu (n=30) ve 2 kontrol grubuna ayrildi

(n=10). Doku &rneklerinin  Uzerine uygulanmak UGzere
hazirlanan deney gruplari asagidaki gibidir;
Grup 1: KH (Sultan Chemists, Englewood, ABD) + gliserin -

distile su (7:1 oraninda)’

Grup 2: KH + Octenisept (Octenisept, Schilke & Mayr,
Almanya)

Grup 3: KH + Savlex (Drogsan, Ankara, Turkiye)

Grup 4: KH + %2 CHX (Drogsan, Ankara, Tirkiye)

Grup 5: KH + %5.25 NaOCI (Caglayan Kimya, Konya, Turkiye)
Kontrol 1: Fizyolojik salin

Kontrol 2: Distile su

Hazirlanan KM’ler mikrosantrif(ij tlplerine doku 6&rneginin
yuzeyini tamamen kapatacak sekilde (1000 mg) yerlestirildi ve
dokuyla temasini arttirmak igin tdpler 20 sn boyunca
vortekslendi. Deney gruplarinin doku &rnekleri G¢ alt gruba
ayrildi (n = 10) ve 6rnekler 37 °C’de %100 nemlilikie 1, 3 ve 7
glin boyunca desikatér icerisinde inkiibe edildi. inkiibasyon
sureci tamamlandiktan sonra doku 6rnekleri 5 mL distile su ile
yikandi ve kurutma k&gidi ile kurulandi. Doku érnekleri tekrar 55
°C’de 18 saat boyunca kurutuldu ve son kuru agirliklar hassas
terazi yardimiyla 6lgtldu. Asagidaki formul kullanilarak doku
agilhk kaybinin ylzdesi hesaplandi;

Baslangi¢ agirligi(mg) — Son agirlik(mg)

100=D g i} i
Baslangic agirlig(mg) X 100 oku agirlik kaybt ylizdesi

istatistiksel Analiz

istatistiksel analiz icin IBM SPSS Statistics V19 (SPSS Inc,
Chicago lllinois, ABD) programi kullanildi. Veriler tek yonll
varyans analizi ve gruplar arasi karsilastirma icin Tukey HSD
testleri kullanilarak analiz edildi. istatistiksel analiz, %5
anlamlilik seviyesinde yapilmistir.

BULGULAR

Kontrol gruplari deney gruplarina gére anlamli seviyede daha
iyi doku c¢bézlcu etkinlik gbstermistir (P < 0.05) (Resim 1).
Deney KM gruplarinin doku ¢ézlci etkinligi arasindaki fark
anlaml bulunmustur (P = 0.000). KH + CHX, KH + NaOCI ve
KH + Octenisept gruplari arasinda istatistiksel olarak anlamli
fark olmamakla birlikte bu gruplar; KH + Savlex ve KH +
gliserin-distile su gruplar ile karsilastirildiklarinda sigir damak
dokusunu daha iyi ¢ézmustur (P < 0.05). KH + gliserin-distile
su grubu ve KH + Savlex gruplarina maruz kalan doku
orneklerinde agirlik artisi gdzlenmistir. inkiibasyon siresinin
degismesi KH + Savlex ve KH + gliserin-distile su gruplarinin
doku Uzerindeki fiziksel etkinligini degistirmemistir (Tablo 1).
KH + Octenisept karngsimi 3 gunlik inkibasyon sonrasinda
daha iyi doku ¢o6zicu etkinlik gdstermistir (P < 0.05). KH +
CHX ve KH + NaOCI KM gruplar 3 gin ve 7 gin inkiibasyon
periyodu sonrasinda 1 gun ile karsilastiridiginda daha iyi doku
¢Oézmustar (P < 0.05).
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Deney Gruplan

Resim 1.

Deney ve kontrol gruplarmin doku agirlik kaybi yiizde degerleri

Tablo 1.

Deney gruplarinin inkiibasyon siirelerine gére doku
agirhik kaybi yiizdesi ortalama ve standart sapma
degerleri

L 1giin 3 giin 7 giin p degeri
KH + . ) .
gliserin - -28,06+30,85 -39,40+16,24  -33,77+11,63 0,499
distile su
KH + b a - X
Octenisept ~ 04112320"  1645+1834° 64702422 0,009
KH + Savlex -285+447°  -607+513°  -355+621° 0,375
KH + %2 b a a

- 451+443°  1056+352°  11,43+530 0,003%
CHX
KH + %5.25 oD o et o 000¢
NaOClI 4,21+3,29 11,60+3,36 8,89+3,33 :
* P <0.05

Farkli kiiglik harfler, deney gruplan arasinda istatistiksel olarak anlamii fark
oldugunu ifade eder.

TARTISMA

Bu calismada fakl antiseptik tasiyict ve KH karisimlarinin
sigir damak dokusu Uzerindeki doku c¢oézucu etkinligi
degerlendirilmistir. Literatlrde cesitli irrigasyon
solusyonlarinin doku ¢6zlcu etkinligini dederlendirmek igin
farkli doku o6rneklerinin kullanildigi arastirmalar mevcuttur.
Bu calismada dis pulpasi yerine sigir damak dokusu tercih
edilmistir. Bunun sebebi hem sigir damak dokusuna
ulasilabilirligin daha kolay olmasi hem de her bir 6rnegin
ylzey alani bakimindan standardizasyonunun
saglanabilmesidir.®

Calismamizin bulgularina gére KH + gliserin-distile su ve
KH + Savlex gruplan doku agirlik artigsina sebep olmustur.
Bu kombinasyonlarin iceriginde bulunan gliserin ve Savlex
Ozellik olarak yagh yapida olan maddelerdir. Deney
gruplarinin hepsinde KM’leri uzaklastirmak icin esit hacimde
distile su kullanilmigtir. Kullanilan distile su dokunun

yapisina nifuz eden bu vyagh vyapinin
uzaklastirimasi icin yeterli gelememis olabilir ve
bu da sonucglarimiza doku agirhik artisi olarak
yansimig olabilir. Savlex solisyonunun igerisinde
bulunan setrimit ylzey aktif madde yani
surfaktandir. Ylzey aktif maddeler cogunlukla

yuzey gerilimini azaltirlar. YUzey gerilimi
azaldiginda, solisyon ile dokunun temas
ylzeyinin artmasi dolayisiyla doku ¢bzme

islevinin de gelismesi beklenmektedir. Nitekim
daha 6nce yapilan bir calismada surfaktan
eklenen NaOCI'nin sadece NaOCl'ye gére daha
iyi doku ¢bzlcu ozellik sergiledigi gosterilmigtir.®
Yine Stojicic ve ark'nin’ galismasinda surfaktan
eklenen NaOClI'nin bitin sicakliklarda ve
konsantrasyonlarda en etkin doku c¢6zlcu
oldugu gosterilmistir. Ancak, literatirde KH’nin
Savlex ile kombinasyonunun doku ¢bzme
etkinligini arastiran bir gcalisma bulunmamaktadir.
KH ile taslyici olarak setrimiti kullanan calismalar
bu karisimin antimikrobiyal Ozelliklerini
incelemistir.’ Doku ¢6zlcu etkinlik bakimindan
NaOCI ile sinerjistik etki gdsteren surfaktan
madde ayni etkiyi kati bir toz olan KH ile
gbsterememis olabilir. Hem KH + gliserin -distile
su grubu hem de KH + Savlex gruplar doku
cézme islevi gerceklestirememis olup farkli
inklibasyon sureleri de bu KM’lerin doku agirlik
artisini etkilememistir.

Bu calismanin sonuglart KH + NaOCI, KH +
Octenisept ve KH + CHX gruplarinin benzer
doku c¢oézucu o6zellik sergiledigini gostermistir.
NaOCI genis spektrumlu antimikrobiyal 6zelligi,
smear tabakasinin organik kisminin olusumunu
engelleyebilmesi ve doku artiklarini ¢c6zebilmesi
dolayisiyla temel irrigasyon solisyonu olarak
onerilmektedir."” NaOCI'nin doku ¢6zlcu etkinligi
daha 6nce yapilan galigmalarla desteklenmistir.®
° Calismamizin bulgularini destekleyen Zehnder
ve ark’nin®® calismasinda KH ile NaOCI
karisiminin dért gunlik inkibasyon surecinde
konvansiyonel KH preparatlarina (KH - salin)
nazaran daha etkin doku ¢6zdigu gosterilmigtir.
Calismamizda KH ile kanstinlan NaOCI
%5.25’liktir. Nitekim NaOCI’'nin konsantrasyon
artisinin doku ¢6ziculigina arttirdigi daha énce
gosterilmistir.™

Oktenidin hidroklorit, fenoksietanol ve saf su
iceren Octenisept; yara dezenfektani, deri
yaniklarl icin antiseptik ve gargara olarak
kullanilmaktadir. Octenisept iyi antimikrobiyal
Ozelligi dolayisiyla  endodontik irrigasyon
solisyonu olarak o6nerilmistir."* Octenisept’in
irrigasyon  solisyonu olarak doku c¢6zicu
etkinligini degerlendiren arastirma sayisi oldukga
azdir ve yapilan galismalarda Octenisept’in doku
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cbzmede yetersiz kaldi§i gosterilmistir.”>'®  Nitekim
esasen vyara dezenfektani olarak kullanilan bu
solUsyondan iyi doku ¢ézicu 6zellik beklenmemektedir.
KH + Octenisept grubu bu calismada iyi doku ¢éziicl
etkinlik  sergilemisti. Tek basina bu &zelligi
goOsteremeyen Octenisept’in KH ile bir araya geldiginde
aktive olmasi iki materyalin kimyasal olarak etkilesim
g0sterdigi anlamina gelebilir. Yazarlarin bildigi kadaryla
literatirde Octenisept’i KH'nin tasiyicisi olarak kullanan
bir arastirma bulunmamaktadir. Dolayisiyla elimizdeki
veriler bu sonucu aciklamak icin simdilik yetersiz
kalmaktadir.

Genis spektrumlu antimikrobiyal bir ajan olan CHX hem
irrigasyon solusyonu hem de KM olarak tercih
edilmektedir. %0.5’lik CHX ile kombine edilen KH’nin C.
albicans’in eliminasyonunda basarili oldugu gdsterilmis
ve bu kombinasyon alternatif bir KM olarak 6nerilmigtir.®
Calismamizda KH + CHX grubunun iyi doku ¢dzicu
etkinlik sergiledigi go&sterilmistir. KH tozu ile irrigasyon
solisyonu karigimlarinin fiziksel ve kimyasal &zelliklerini
inceleyen bir calismada KH’ye klorheksidin ilavesinin
temas acisini azalttigi ve medikamentin kdk kanalinda
islanabilirligini  arttirdigi  gosterilmistir.'””  Bu  6zelligi
dolayisiyla KH + CHX karisimi sigir damak dokusuna
daha iyi penetre olmus ve doku agirlik kaybini arttiracak
yonde etki gobstermis olabilir. Yapilan diger bir
calismada da KH klorheksidin kombinasyonunun doku
¢oOzlicu etkinlik gosterdigi bulunmustur.™

Bu calismanin bulgulart KH + NaOCI, KH + Octenisept
ve KH + CHX gruplarinin doku ¢6zlcU etkinligi kontrol
gruplariyla karsilastirldiginda daha az oldugunu
gbstermektedir. Kontrol gruplari olan distile su ve
fizyolojik salin sivi olduklar i¢in daha kati kivamda olan
bu KM’lerden daha iyi doku ¢6zucu aktivite gbstermesi
beklenen bir durumdur. KH + Octenisept grubunun 3
gunlik inkubasyon surecinde, KH + NaOCI ve KH +
CHX gruplarinin ise 3 ve 7 gunlik inklbasyon
surecglerinde en iyi doku ¢ozlicu etkinligi sergilemistir.
Daha uzun slre temas zamaninin materyalin doku
¢oOzlculiginu gelistirdigi bu calisma ile
desteklenmistir.'

Sonug olarak bu bulgular KH’yi NaOCI, Octenisept ve
klorheksidin ile kanstirmanin doku c¢ézici etkinlik
bakimindan  avantaji  oldugunu  g&stermektedir.
Uygulama suresi, KM’lerin doku ¢dziculiga Uzerinde
O6nemli etkiye sahiptir.

Tesekkir

Yazarlar Dog. Dr. Serhan Akman’a istatistiksel analizdeki
katkilarindan dolayi tesekkur eder.
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ABSTRACT

Comparison of gingivectomy procedures for
satisfaction: Conventional and diode laser surgery

patient

Background: To compare the use of the 940 nm diode laser
with conventional surgery in the management of soft tissue in
gingivectomy procedures in terms of patient satisfaction.

Methods: This controlled clinical trial was conducted on 20
healthy patients who needing esthetic-only gingivectomy in the
anterior maxilla. The patients were randomly divided into two
groups of 10 each: experimental (diode laser-assisted surgery)
and control (traditional surgery using scalpels). The bleeding
rate following the surgery was assessed using the bleeding
criteria established by the World Health Organization. The
postsurgical discomfort level was recorded using visual analog
scales (VAS), surgery time was evaluated for each operation
and postoperative analgesic requirements were evaluated and
compared.

Results: In control groups, anesthesia requirements were found
statistically higher during surgery (p<0.001). The average
bleeding rates were 1.32 and 0.24 in the conventional and laser
groups, respectively (p<0.001). Experimental patients had no
postsurgical pain but in the control group, VAS pain level was
found higher. The difference between VAS values in each
groups were significant (p<0.001). There was no significant
difference for surgery time between the treatment type.

Conclusion: This study shows that the diode laser has a great
advantage over conventional surgery in the gingivectomy
procedures.

KEYWORDS

Anesthesia, gingivectomy, lasers, semiconductor, visual
analog scale

0z
Konvansiyonel ve diyot lazer ile yapilan gingivektomi
prosedirlerinin hasta memnuniyeti agisindan karsilastiriimasi

Amag: Gingivektomi cerrahisinde konvansiyonel cerrahi veya 940
nm diyot lazer kullanminin hasta memnuniyeti agisindan
karsilagtirmaktir.

Gere¢ ve Yontemler: Bu kontrollt klinik ¢alisma, anterior maksilla
bélgesinde sadece estetik nedenlerle gingivektomi cerrahisi
isteyen 20 saglikl hasta lzerinde yirdtildi. Hastalar her grupta 10
hasta olacak sekilde rastgele dagitildi. Test grubunda diyot lazer
ile cerrahi uygulanirken, kontrol grubunda cerrahi islem bisturi ile
uygulandi. Ameliyat sonrasi kanama orani, Diinya Saglk Orgiti
tarafindan belirlenen kanama kriterleri kullanilarak degerlendirildi.
Ameliyat sonrasi rahatsizlik dizeyi gérsel analog skala (VAS)
kullanilarak kaydedildi, ameliyat suresi her operasyon igin
degerlendirildi ve postoperatif analjezik gereklilikler degerlendirilip
karsilastirildi.

Bulgular: Kontrol grubunda cerrahi sirasinda anestezi gereksinimi
istatistiksel olarak daha yuiksek bulundu (p<0.001). Ortalama
kanama oranlari, konvansiyonel ve lazer gruplarinda sirasiyla 1.32
ve 0.24 idi (p<0.001). Test grubundaki hastalarda cerrahi sonrasi
agn yoktu, ancak kontrol grubunda VAS agn dizeyi yuksek
bulundu ve degerler arasindaki fark istatistiksel olarak anlamliydi
(p<0.001). Gruplar arasi ameliyat sureleri acisindan istatistiksel
olarak anlaml bir fark bulunmadi.

Sonug: Bu calismanin sonuglan dogrultusunda, diyot lazer ile
yapilan gingivektomi prosedurlerinin konvansiyonel tekniklere gore
bariz avantajlari bulundugu gézlenmistir.

ANAHTAR KELIMELER

Anestezi, gingivektomi, lazerler, yar iletken, gérsel analog agri
skalasi

The gingival enlargement observed may be localized
or generalized and is an inflammatory response that
occurs when increase plaque accumulates on the
teeth. This is a result of the patient not accomplishing
effective oral hygiene.' Whereas, this condition usually
resolves with initial periodontal treatment and effective
oral hygiene practices. But sometimes we may need to
do more advanced treatments for a good aesthetic
appearance.'? In these cases, the gingival margin
needs recontouring via gingivectomy procedures.®

Gingivectomy can be performed by different methods
such as scalpels, electrosurgery, chemosurgery, and
laser. The conventional surgery performed by a scalpel
which has been used the most common method.
However, the long healing time and postsurgical high
level pain of this treatment may cause patient
discomfort with conventional gingivectomy
procedures.* Pain is one of the most important and
common postoperative complications, that may
intolerance on the patient for the surgical quality.® Other

M
Daha 6nce bu c¢alisma 04-06 Aralik 2015 tarihinde TPD 2015‘e teblig olarak sunulmustur.

% Necmettin Erbakan Universitesi Dis Hekimligi Faktiltesi Periodontoloji Anabilim Dali, Konya




Selcuk Dent J. 2017

Oncii E, Erbeyoglu AA, Alan R

important side effect for conventional gingivectomy
procedure is excessive bleeding during the
operation."® This bleeding prevent the convenience of
the physician and success of operation.®

Gingivectomy can be performed easily with or without
anesthesia with diode laser.®” Diode lasers can be
provide hemostasis, less postoperative pain and
swelling reduce the infection risk, and may improve
aesthetics and accelerate recovery time while soft
tissue healing.”® Laser therapy provides patient
acceptance.®

Although several wavelengths may be used to treated
inflamed gingiva or hyperplasic soft tissues with a very
high vascular component, the use of near or far
infrared laser is suitable." Diode laser is a near-
infrared type laser which with a wavelength ranging
from 800 nm to 980 nm."? All laser wavelengths are
suitable for gingivectomy procedure but it is always
important to use the correct wavelength for the specific
tissue biotype.” 810 nm diode lasers have a very
gentle incision procedure in soft tissue with cutting
depth 2-6 mm." Diode laser have a very good surgical
and hemostatic action on soft tissues following
frenectomies, crown lengthening and recontouring of
gingival enlargement.'®'*

When perusing the literature it was found the lack of
any studies comparing diode laser with conventional
surgery procedure in gingivectomies in adult patient,
because we found a few article that only about
pediatric patients receiving orthodontic treatment.'>"”
In this study it was aimed to compare the effects of
940 nm diode laser with conventional scalpel surgery
on postoperative bleeding, pain and in patient
satisfaction in adult patients needing cosmetic smile
appearance with gingivectomy.

MATERIAL AND METHODS

The controlled clinical trial was made on 20 patients (8
male, 12 female), who were treated at the Department
of Periodontology, Faculty of Dentistry, University of
Necmettin Erbakan, Turkey, screened for eligibility to
participate in this study. All of the selected patients
gave full written informed consent in accordance with
the Helsinki Declaration, and the Ethics Committee of
Turkey approved the study protocol.

The patients included those who are periodontal
healthy, and needing esthetic smile lift and did not
have any systemic health problems. The exclusion
criteria  were any kind of periodontal diseases,
bleeding on probing, smoking habits and poor oral
hygiene (patients with plaque index value =1, smoking
habits and history of systemic diseases or any kind of
disorders that could affect bleeding and pain
perception directly).

The patients were randomly separated by toss coin

method into two groups of control (10 subjects treated
with the conventional surgery) and experimental (10
subjects treated with diode laser gingivectomy). All
patients received oral hygiene instructions and phase |
periodontal therapy at the beginning of the study. After
1 month, the physiological gingival contours of the
patients were evaluated for gingivectomy requirements.

Surgery

In the control (conventional surgery) group, topical
anesthetic was applied before surgery and it was not
enough to deep anesthesia for patients. The surgical
operations were carried out with local infiltration

anesthesia (Ultracaine D-S®, Sanofi Aventis, Germany).
The surgeon asked the patient repeatedly that there is
a feeling of pain for make sure that the operation was
carried out under accurate anesthesia conditions. In
the laser group, the local anesthesia was performed by
only topical spray. In the laser group, no patient
needed to extra anesthesia.

The conventional surgery performed by a standard
surgical scalpel (Carbon, No.15) and gingivectomy
blade (Hu Friedy 15/16, Chicago, USA). In control
group, conventional gingivectomy was made with
scalloped external bevel incision and then, a sulcular
incision was performed with an Orban knife (Hue
Friedy 1/2, Chicago, USA). Following excision of the
enlarged tissue with curettes, gingivoplasty was
performed by Kirkland knife.

In the laser group, patients were treated for 30 second
per tooth by a 940 nm diode laser (Diode Epic,
BioLase, California, USA) with a 400 um fiber at 0,9 W
power. During the laser gingivectomy, the laser tip
move horizontally with a continuous laser beam, the
gingival tissue was removed and formed. Periodontal
dressings were used and the patients were prescribed
flurbiprofen as needed for analgesia.

One month after the operation, five patients, from each
groups, received restorative therapy after crown
lengthening.

Bleeding and pain determination

Intra and postoperative bleeding were determined by
the World Health Organization (WHO) bleeding scale.
718 The amount of bleeding and surgery time were
assessed in the duration of the surgical procedure.
Pain level was measured using the Visual Analogue
Scale (VAS), which is a 10 cm long straight line marked
at each end with labels which anchor the scale.”® Also
for each groups, postoperative analgesic requirements
were evaluated.

Statistical methods

Statistical analyses were carried out using IBM
PASW/SPSS software (v.18.0.0 2009, IBM Corporation,
Somers, NY, USA). Statistical analyses were performed
using the independent-sample t-test, chi-square and
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Mann-Whitney U tests probability values (p values)
less than 0.05 were regarded as significant.

RESULTS

The study population consisted of periodontal healthy
20 patients (8 males and 12 females) mean age
35.2+11.5 years old. Study results are summarized in
Table 1. Ten patients were treated by conventional
surgery and other ten patients with soft tissue diode
laser. There were no significant differences between
both treatment types for age distribution (p>0.05).
Initially all patients were periodontal healthy and
periodontal index values were similar between groups
(p=0.568).

Topical anesthesia was used in 7 of the patients for
diode laser. However, all the patients in the
conventional group wanted extra infiltrated
anesthesia. The differences between the groups for
anesthesia requirements were found statistically
significant (p<0.001).

There was significant association between treatment
type and postoperative pain. The patients in test
group had almost no postsurgical pain and they did
not need analgesic. In the control group, the average
pain level was found higher than test groups. The
average postoperative pain were found 7.1 out of 10
and 2.4 out of 10 in the control and test groups
respectively. The difference between in postoperative
pain values were found significantly higher in the
control groups. The bleeding rate following the
surgery was assessed using the bleeding criteria
established by the WHO. The average bleeding rates
were 1.32 and 0.24 in the conventional and diode
laser groups, respectively. In test group,
intraoperative bleeding were found significantly lower.
There was no significant difference for surgery time
between the treatment types (Table 1). All patients
were found healthy as periodontal. There were no
significant difference for periodontal index values
between the groups (p=0.479).

Table 1.

Statistical variables

Conventional

Treatment Laser (n=10) (n=10) p-value
Anes?hesm 7 10 0,001
needing
Postoperative

i 2.4%+1.1 71x19 0,001
pain
Bleeding rates 0.24£0.2 1.32+0.6 0,001
Surgery time 25611197  27.10+12.83 0,632

DISCUSSION

In this study, we have compared the laser with
conventional surgery. In the current study, the
bleeding rate and pain level in the diode laser group
were found less than that control group. This results
was an agreement with other studies.''® Most of the
patients in test group, surgery were performed without
anesthesia but almost all patients in control group
were injected infiltrative anesthesia.?®?’

Conventional surgical have caused some problems
like: surgical trauma, bleeding during surgery,
postoperative pain and swelling, low satisfaction of
patient. These problems can handle more easily with
lasers.?® The use of laser reduces surgical trauma in
soft tissue management with minimally invasive
approach. But using laser extend the operating time."”
However, in this study there were found no statistically
significant difference between the duration of
operation time for each group.

We were observed that reduced bleeding during
surgery and rapid postoperative hemostasis in test
group. These results showed compatibility with other
study.'”2

Other several studies evaluated that to compare lasers
in the soft tissue surgical procedures with conventional
surgery in young patients during orthodontic treatment
but in this study we evaluated and compared this two
type surgical procedure in adult patients needing
cosmetic  smile  position  gingivectomy.%!216.2!
Therefore, there is no study in the literature similar to
this study.

There are some limitations of this clinical study. The
subjective quality of pain threshold may be the
showed differences between individuals because the
perception of pain is subjective. For this reason, we
used VAS that is reliable and reproducible for
patients.?

CONCLUSION

This study showed that the diode laser has more
advantages than conventional surgery in the
gingivectomy procedures. That includes a reduced
intra operative and postoperative bleeding, a reduced
pain sensitivity and recovery time.
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ABSTRACT

Effect of luting space and cements on retention of implant
supported crowns fabricated by laser sintering

Background: The aim of this study was to evaluate the retention
strength of five different cements used for implant supported crowns
with two cement gap values.

Methods: Standard titanium abutments were scanned by means of a
3D digital laser scanner. 100 standard metal copings were designed
by a CAD/CAM system with two cement gap values (20 and 40um).
The copings were cemented to the abutments using the following
five cements (n=10). Poly F (PF), GC FujiCEM (GCF), Rely X (RX),
MIS Crown Set(MCS) and Multilink N (MN). The specimens were
placed in 100% humudity for 24 hours then specimens were thermal
cycled 1000 times. After thermal cycling specimens were subjected
to a pull-out test using a universal testing machine at a 0.5 mm/min
crosshead speed. The test results were analyzed with two-way
ANOVA, followed by multiple comparisons using Tamhane tests
(a=0.05).

Results: Statistical analysis revealed that significant differences were
observed among cement groups (p<0.05). PF and MN had the
highest and the least mean retentive strength, respectively. No
significant difference was found between RX and MCS. Increasing
the cement gap from 20 to 40 um improved retention significantly for
each cement group (p<0.05).

Conclusion: The ranking of cements presented in the study is meant
to be an arbitrary guide for the clinician in deciding the appropriate
cement selection for CAD/CAM fabricated metal copings onto
implant abutments.

KEYWORDS

Cementation, cement

retention

gap, implant-supported prosthesis,
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Lazer sinterize yoluyla uretilen implant destekli kronlarin
tutuculuklarinda siman araliginin ve simanlarin etkisi

Amag: Bu calismanin amaci iki farkli siman araligi ile yapilan
implant destekli kronlar icin kullanilan bes farkli simanin
tutuculuk mukavemetini degerlendirmektir.

Gere¢ ve Yontemler: Standart titanyum dayanaklar dijital bir
3D lazer tarayici araciidiyla tarandi. 100 standart metal alt
yap! bir CAD/CAM sistem araciligiyla iki farkh siman araligi
deg@erinde (20 ve 40 um) tasarlandi. Alt yapilar bes farkl
siman kullanilarak yapistinldi (n=10). Poly F (PF), GC
FujiCEM (GCF), Rely X (RX), MIS Crown Set(MCS) and
Multilink N (MN). Ornekler 24 saat bekletildikten sonra 1000
devir termal siklus uygulandi. Termal siklustan sonra érnekler
universal test cihazinda 0.5 mm/dk. hizla cekme testine tabi
tutuldu. Test sonuglan iki yénli varyans analizini takiben
tamhane testleri kullanilarak coklu karsilagtirmalarla analiz
edildi (a=0.05).

Bulgular: istatistiksel analiz degerlendirildiginde siman
gruplan arasinda anlamh farklliklar géralda (p<0.05). PF ve
MN sirasiyla en yuksek ve en disik tutuculuk kuvveti
ortalamasina sahipti. RX ve MCS arasinda anlaml farklilik
bulunmadi. 20 den 40um ye artan siman araligi, her siman
grubu icin tutuculugu anlaml élglde arttirdi (p<0.05).

Sonug: Calismada sunulan simanlarin  klinisyenler igin,
implant dayanaklarin Uzerine Uretilen CAD/CAM metal alt
yapilar icin uygun siman segimini belirlemede istege bagl bir
rehber olmasi amaclanmigtir.

ANAHTAR KELIMELER

implant-destekli protez, siman, siman aralig, tutuculuk

Dental implants have been used successfully for tooth
replacement over the last few decades. Nevertheless,
some controversy exists regarding the method for
connecting the prosthesis to the implant.® Implant-
supported prostheses can be retained by screws or
cement, depending primarily on the clinician's

*
Abstract presented at IADR, 10-13 September 2014. This paper has been edited to ensure that the language is clear and free of errors. The logical
presentation of ideas and the structure of the paper were also checked during the editing process. The edit was performed by professional editors at

Editage, a division of Cactus Communications

preference.** Although no consensus has been
reached regarding the superiority of any method of
retention, cement retention is more popular
because of lower complication rates and higher
fracture resistance of veneering ceramics.®"" It also
offers the advantages of passive fit, improved
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esthetics, favorable occlusal surface by eliminating
occlusal access openings, simplicity, and reduced
cost.”'®'® One disadvantage is that it may prevent
removal of the prosthesis for maintenance.'"'*

The ideal luting agent prevents loosening of the
prosthesis during normal service. However, it
allows removal without damage to the tissue
interface, abutment, and restoration  for
replacement due to loosening or fracture of the
fastening screw or fracture of the abutment,
modification of the prosthesis after loss of the
implant, and evaluation of oral hygiene and tissue
response.*”'2 Zinc phosphate, zinc
polycarboxylate, glass ionomer, and self-adhesive
resin cements are preferred for permanent
cementation of implant-supported restorations and
frequently used as standards for studies of cement
retention.’™'” However, the published studies on
luting agents for such prostheses are inconclusive
because of variability of experimental protocols and
systems. #1315

The luting space reduces elevation of the
restoration during cementation, improves outflow of
excess cement, and lowers seating force,
enhancing fit and retention of the prosthesis.'®™ It
should be large enough to allow proper seating of
the restoration without increasing the cement film
thickness?; it should also be uniform.'® Grajower
and Lewinstein®' stated that “optimum fit” of a
casting can be achieved only if the relief space
allows for the cement film thickness and roughness
of the tooth and casting surfaces. They
recommended a relief space of 50 um to be
maintained on the die, including 30 um for the
cement film and 20 um to compensate for distortion
of the wax pattern. However, the development of
computer-aided design and  manufacturing
(CAD/CAM) systems has largely eliminated
distortions during fabrication. In recent years, most
authors have reported that the ideal luting space
ranges from 20 to 40 um 2?2

Direct metal laser sintering (DMLS) is a promising
technology to avoid distortions inherent to casting
procedures. It involves the use of a high-power
laser source, such as carbon dioxide laser, to fuse
small particles of powdered alloy. Each dental
structure is built in layers from the occlusal surface
to the margins by scanning cross-sections in a
three-dimensional CAD file of the framework
designed after abutment digitization.?”*° Standard
implant- and/or tooth-supported metal copings can
be fabricated for passive fit by using an algorithm
that ensures a uniform luting space.?'*?

MATERIALS AND METHODS
Specimen preparation

In this study, 100 standard titanium implant abutments with
a diameter of 3.7 mm and height of 5 mm (Implant Direct
Sybron International, Thousand Oaks, CA) and 100
standard implant analogs were used. The analogs were
embedded in acrylic resin blocks (Meliodent, Bayer Dental,
Newburg, Germany) with the aid of a surveyor. Each
abutment was placed on its respective analog and torqued
to 30 Ncm. One abutment was scanned by three-
dimensional digital laser in a dental CAD/CAM system
(Dental Wings, Inc. Montreal, Canada). All copings were
designed by DWOS Software (Dental Wings, Inc.) using
the scanned data. The design included a luting space of
either 20 or 40 um (n=50/group), standardized coping
thickness of 0.5 mm, and a metal ring on the occlusal
surface for pullout testing. The obtained files were
transferred to a DMLS device (Concept Laser GmbH,
Lichtenfels, Germany).

For DMLS, the temperature of the device was gradually
increased to 1650°C. The process began by sintering a 20-
um layer of cobalt-chromium powder onto a stainless steel
platform in an argon atmosphere. and then, 20-um
increments of the alloy powder were sintered from the
bottom up until the copings were completed. The 500-W
ytterbium-doped fiber laser was precisely controlled in the
x- and y-coordinates, maintaining exceptional tolerances
(=0.0254). The copings were cooled to ambient
temperature (decreasing at 9°C/min) inside the furnace.
The internal surface of each coping was air-abraded with
50-um aluminum oxide particles.

Copings with different luting spaces were randomly
selected, fitted to abutments, and examined under a light
microscope (Olympus BX60, Olympus Optical Co. Ltd.,
Tokyo, Japan) at x5 magnification for proper fit. The
internal surfaces of all the copings and abutment surfaces
were steam-cleaned before cementation.

Cementation, thermocycling, and pull-out testing

The copings in each luting space group were randomly
allocated to five equal cement subgroups
(n=10/subgroup) (Table 1): Poly F (PF), GC FujiCEM
(GCF), Rely X (RX), MIS Crown Set (MCS), and Multilink N
(MN). All the cements were used according to the
manufacturers' recommendations. The copings were
seated with finger pressure and placed under a controlled
axial load of 5 kg for 10 min at room temperature. Excess
cement was removed with a curette. Thereafter, the
specimens were stored in distilled water at 37° C for 24 h.
To simulate the oral environment, the specimens were
subjected to 1000 cycles of thermocycling between 5°C
and 55°C, with a 30-s dwell time before pullout testing.
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Table 1.
Cements types and brands used in this investigation

Material Type Chemical Composition Manufacturer

Base Paste: Methacrylate
monomers containing
phosphoric acid groups,
methacrylate monomers,
silanated fillers, initiator
components, stabilizers, 3MESPE,
rheological additives Catalyst Deutschland,GmbH,

Rely X

U200 Self adhesive resin

(RX) paste: Methacrylate Germany
monomers, alkaline (basic)
fillers, silanated fillers, initiator
components,
stabilizers,pigments,
rheological additives
Monomer matrix:
Multilink dimethacrylate and HEMA, Ivoclar Vivadent,
N (MN) Self-etch resin Inorganic fillers: barium Schaan,
glass,ytterbium trifluoride, Liechtenstein
spheroid mixed oxide
Paste A: fluoroaluminosilicate
, i glass, HEMA, dimethacrylate,
Sucj:iCEM Z?ass'g {223:22? pigment, initia_tor _ GC Dental Corp,
(GJF) AV i~ Paste B: Polyacrylic acid, Tokyo, Japan
’ distilled water, silica powder,
initiator
Poly F - Zinc oxide, magnesium Dentsply,Wevbride,
(PF) AEEE DY L oxide, polyacrylic acid UK
Mis Imp Tech Ltd.,
MIS Osseous
Crown SR EmEE: Permanent cement for Technologies of
Set implant-retained crowns America,
(MCS) Huntington Beach,
CA

Pullout tests were performed with a universal testing machine
(TSTM 02500, Elista Ltd. Sti., Istanbul, Turkey) at a 0.5-mm/min
crosshead speed. The load required to fracture the cement was
recorded in newtons, and mean values of each subgroup were
calculated.

Statistical analysis

SPSS Statistics for Windows version 15.0.1 (SPSS, Inc.,
Chicago, IL) was used for all analyses. Data were compared by
one- and two-way analysis of variance (ANOVA) followed by
post hoc Tamhane's test. The significance level was set as
p<0.05.

RESULTS

Two-way ANOVA revealed a significant influence of the luting
agent (p<0.000) and luting space (p<0.000) on retention of the
copings. Their combined effect was also significant (p<0.004)
(Table 2).

Table 2.

Effect of cement type and cement gap on
pull-out test results

Source F Sig
Cement 3823,1 0
Cement Gap 201,49 0

Cement*Cement Gap 4,129 0,004

Two-way ANOVA test (p<0.05)

Table 3 summarizes the mean fracture loads
and standard deviations. Significant
differences were noted among the cement
subgroups within each luting space group. In
the 20-um group, the PF and MN subgroups
had the highest and lowest mean fracture
loads, respectively (p<0.000). No significant
difference was found between the RX and the
MCS subgroups. The GCF subgroup
(p<0.003) showed superior values to all
except the PF subgroup (Table 3).

Table 3.

Means and standad deviations (SD) of
forces required to decementation of the
crowns

Cement  20pm (Mean=SD) 40uM (Mean+SD) P (ANOVA)
Rely X a A

= 211.53+7.19 241.74+11.99 0
',\\l/'”'t"'"k 168.67+13.80°  194.55+14.61% 0,032
GC [ ©

FUCEM 43110+1854° 4752121020 0,003
PolyF  597.06+12.74%  654.82+18.53° 0
MIS

Crown 206.92+5.21% 244.78+7.60" 0

Set

*Different letters indicate statiscally significant difference (p<0.05)

Concerning the 40-um group, the PF
subgroup showed significantly higher mean
fracture load than the other subgroups
(p<0.000), whereas the MN subgroup had the
lowest mean fracture load (p<0.032). The
GCF subgroup showed a significantly higher
value than the RX and MCS subgroups
(p<0.003), which were again not significantly
different. Increase in the luting space from 20
to 40 um significantly increased the fracture
load in every cement subgroup.
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DISCUSSION

In this study, the retentiveness of five luting agents for
DMLS-fabricated copings with two luting spaces was
evaluated by pullout tests. The failure mode was
generally adhesive in nature and occurred at the cement-
abutment interface; residual cement was noted within
most copings. The individual and combinatorial effects of
the luting agent and luting space on retention were found
to be significant, partly validating the hypothesis.

PF was the most retentive, as shown by Mansor.*® The
reason for this finding is that polycarboxylate cements
react with metal oxides of abutments and copings and
form a chemical bond?3 Further, freeze-dried
polycarboxylate acid chains in the powder component of
PF are initiated by water addition. When the powder is
surplus, the initiation reaction becomes so intense that
large agglomerates of filler particles are formed and act
as cotter bolts between the coping and the abutment.®®

GCF was less retentive than PF. Resin-modified glass
ionomer cements adhere to metal by chelating metallic
ions, but retentiveness may be lowered by early water
contact, resulting in matrix dissolution.®*¥ RX and MCS
yielded similar results; they can be classified as
semipermanent cements and are recommended for
common use, as they offer the simultaneous advantages
of retrievability and adequate retentiveness. According to
its manufacturer, MCS is a permanent cement for implant-
supported restorations.

Although the bond strength of MN was considerably
lower than the values of PF, GCF, RX, and MCS, the
retentiveness of all the cements is adequate when a
minimum tensile load of 200 N is used to determine
clinical success.®® Differences in the application method
may have influenced the results: resin cements are highly
technique sensitive and require additional steps unlike
conventional cements.®® The lower retentiveness of MN
than RX may be explained by porosity and incomplete
polymerization. The presence of residual acidic
monomers near the adhesive interface may create weak
areas and jeopardize adhesion.*

Previously, the luting space was not considered as a
parameter for implant-retained metal-based restorations;
now, it is widely accepted as a factor affecting cement
durability and thus retention of such restorations.” In a
review, Tylor et al.® stated that cement-retained implant
superstructures may be completely passive because of
the 25-30 um space provided for the cement, a concept
used in traditional fixed prosthodontics. Ebert et al.*’
found that increase in the luting space from 30 to 60 um
has a detrimental effect on cement durability and is
problematic when resin cements are chosen. Wu and
Wilson'® also reported that for optimal seating, the luting
space must be larger than 30 um. In most studies, the
luting space ranged from 20 to 40 um 812133341 Thege

values were chosen in the present study because
a cement film thickness of 20 to 40 um is
generally considered optimal for complete
seating of a restoration.?*® The finding of
improved retentiveness of the cements with the
increased luting space of 40 um may be
explained by the fact that cement film thickness,
viscosity, and cohesive strength are related to
size or shape of filler particles and affect
retentiveness and retrievability.

Thermocycling simulates thermal changes in the
oral cavity.” It has been used for evaluating
retentiveness of luting agents for metal
components'®, bond strengths of luting agents to
an implant system*® and microleakage associated
with luting agents.** GaRey et al.* found that
thermocycling has minimal effect on
retentiveness of resin cements. This finding may
be attributed to the low solubility of resin cements
compared with other luting agents.46 Squier et
al.” thermocycled specimens between 5.1°C and
56.1°C for 24 h before tensile testing and found
that zinc polycarboxylate was the most retentive
cement while glass ionomer and eugenol-free
zinc oxide had similar retentiveness. The results
are similar to those the present study. However,
no specimens without thermocycling were tested,
so the effect of thermocycling on retentiveness
could not be examined. Future studies need to
determine the effect of thermocycling on
retentiveness of different cements.

The fabrication of implant-supported restorations
involves many clinical and laboratory procedures
requiring a high degree of precision. Small errors
can occur at each stage of fabrication and
contribute to positional distortion of the
prosthesis relative to the implant.” In most
previous studies of the retrievability of cement-
retained implant-supported crowns, standard
fabrication techniques for metal superstructures
were used. These techniques may give
misleading results because distortions are
possible at any  stage.”®'#%4%2  For
standardization of copings, some authors
preferred to wuse standard burnout caps
fabricated by the implant manufacturer,83.15:3%4751
However, investing and casting procedures
probably contribute similarly to distortion.
Furthermore, the luting space needed for passive
fit with burnout caps is not always known. To
guarantee standardization of copings, the
CAD/CAM technique was used to fabricate
specimens in this study. Nonetheless, each
abutment-coping pair was used only once,
avoiding the possibility of surface contamination
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due to casting misfit.

A standardized protocol was followed at every stage;
however, some limitations exist, such as inability to
simulate the oral environment accurately and the
specific physical conditions imposed. The pullout test
design represented special clinical situations only.
Slow-acting dislodging forces may occur with sticky
food bolus intraorally. Given the limitations, no
particular cement can be recommended for luting
metal alloys on titanium abutments. The perfect luting
agent for implant-supported restorations should offer
clinicians the opportunity to vary the level of
retentiveness depending on the clinical situation. In
some cases, retrievability is indicated, so the luting
agent should be easily and completely removable
from the abutment or restoration surface. Further
clinical studies are needed to confirm these results
by comparing a variety of cements, varying abutment
properties, evaluating multi-unit prostheses, and
imitating the oral environment with improved
methods.

CONCLUSIONS

In conclusion, both the luting agent and the luting
space may affect retention of DMLS-fabricated
implant-supported crowns. Increasing the luting
space to 40 um may improve retention when higher-
strength cements are used. The findings serve as an
arbitrary guide to appropriate cement selection for
enhanced retention of such restorations.
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ABSTRACT

Assessment of the mandibular incisive canal by panoramic
radiograph and cone-beam computed tomography

Background: This study aimed to evaluate the location and
characteristics of mental foramen, anterior loop and mandibular
incisive canal using cone beam computed tomography (CBCT)
and digital panoramic radiograph (DPR).

Methods: 430 patients both DPRs and CBCTs scans for the
location of mental foramen, anterior loop and mandibular incisive
canal visibility were included in this retrospective study. All CBCTs
were generated with a cone-beam volumetric tomography device.

Results: The mandibular incisive canal (MIC) at least one side in
the interforaminal region was detected in 17.7% of panoramic
images and 89.1% of CBCT images. There was statistically
significant difference between two methods (p=.000) in terms of
MICs detection.

Conclusion: When planning a surgical operation between the
mental foraminas, possibility of the presence of MIC should be
taken into consideration. Besides, DPR is not a reliable technique
in detecting MIC. In critical situations, use of CBCT is
recommended.

KEYWORDS

Cone-beam computed tomography, mandible, mandibular
nerve

0z
Mandibuler insiziv kanalin panoramik radyograf ve konik
1sinh bilgisayarlh tomografi ile degerlendirilmesi

Amagc: Bu calismada, konik isinli bilgisayarli tomografi (CBCT)
ve digital panoramik radyograf (DPR) kullanarak mandibular
insiziv kanalin, anterior loop’'un ve mental foramenin
karakteristigini ve lokalizasyonunu incelemek amaclanmistir.

Gere¢ ve Yontemler: Mandibuler insiziv kanal gérGnurlugu,
anterior loop ve mental foramenin lokalizasyonu i¢cin hem DPR
hem de CBCT goérintusi olan 430 hasta bu retrospektif
calismaya dahil edildi. Bitin CBCT’ler konik isinli volumetrik
tomografi cihazi ile alindi.

Bulgular: Panoramik goéruntide %17.7 ve CBCT goérintisinde
%89.1 interforaminal bdélgede en az bir tarafta mandibular insiziv
kanal (MIK) gézlemlenmistir. MIK'in fark edilmesinde kullanilan
iki metod arasinda istatistiksel olarak anlamh bir fark
bulunmustur (p=.000).

Sonug: Mental foraminalar arasinda cerrahi bir operasyon
planlandiginda MIC ‘in olma ihtimali distinilmelidir. Bunun yani
sira; DPR, MIC’in arastinimasinda guvenilir bir teknik degildir.
Kritik durumlarda CBCT kullanimi tavsiye edilir.

ANAHTAR KELIMELER

Konik 1sinli bilgisayarlh tomografi, mandibula, mandibular
sinir

The region between mental foramens has been

considered as a safe zone for dental implants,
symphyseal graft harvesting and genioplasty
procedures, because no important anatomical

structures are located here."? However, the inferior
alveolar canal may give terminal branches beyond the
mental foramens which is named as the mandibular
incisive canal (MIC)." It has been advocated that some
perioperative  complications and  postoperative
morbidities can be attributed to this anatomical
variation."®

Digital panoramic radiograph (DPR) is an extraoral
radiographic technique that is widely used in oral and
maxillofacial surgery. Although it is a reliable system
for most cases, its accuracy in identifying the MIC is
for most cases, its accuracy in identifying the MIC is
limited.* Nowadays cone-beam computed
tomography (CBCT) has gained popularity and in
some branches, such as implant placement in critical
regions, it has replaced with the DPR.

Our aim was to estimate the prevalence of MIC in
Turkish population and evaluating the efficiency of
DPR in detecting MIC by comparing with CBCT.

% Necmettin Erbakan Universitesi Dis Hekimligi Faktiltesi Agiz, Dis ve Cene Cerrahisi Anabilim Dali, Konya
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MATERIAL AND METHODS

Local institutional research ethics
committee approval was obtained
for this retrospective study. We
included 430 patients (245 females
and 185 males, mean age 47.14,
ranging between 15 and 86) from
whom both DPRs and CBCTs were
taken between years 2014 and
2016. Indications were evaluation
for orthognathic surgery and
preparation for impacted teeth,
dental implants planning, and
orthodontic purposes. Exclusion
criteria were as follows: presence
of dental implants, syndromic
patients, endocrine disturbances
affecting craniofacial region,
patients  younger than 15,
mandible fractures and distorted or
blurred images.

All CBCTs were generated with a
cone-beam volumetric tomography
device (J. Morita, 3D Accuitomo
170, MFG Co., Kyoto, Japan)
adjusted at 90 kVp, 5 mA, 17.5
seconds irradiation time, voxel size
of 0.25 mm and field of view of
10x10 cm. Patients were placed in
a horizontal position, stabilized
with custom-made head bands
and chin supports, and monitored
to ensure that they remained
motionless throughout the 17.5 sec
of scanning. The acquired images
were reconstructed into multiple
plane views (axial, panoramic and
cross-sectional) for evaluation of
the MIC. The course of the canal
was located from the closure of the
mental foramen up to obliteration
of the MIC. Images of a radiolucent
canal, within the trabecular bone,
surrounded by a radiopaque
cortical bone representing the
canal walls, and extending to the
anterior portion beyond the mental
foramen were considered as being
images of MIC (Figure1,2,3).

Figure 1.
Pseudopanoramic CBCT images of MIC

Figure 2.

Serial cross-sectional CBCT images presenting MIC between the sections 35 and 40

Figure 3.

Digital panoramic image of bilateral MIC
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DPRs were taken by using J MORITA (2D
Veraviewpocs, MFG Co., Kyoto, Japan)
machine with a tube voltage of 65 kV, tube
current of 5 mA and exposure time of 14.8 sec.
All the reconstructions and measurements
were accomplished with the use of the i-Dixel
software Ver. 2.0 (J. Morita MFG. Co.).

All radiographic and tomographic images were
examined by two observers in a dark room
and in the same computer (Intel® Xeon® E5-
2620, 2.0GHz; NVIDIA quadro 2000; 32" Dell
T7600 workstation; 1280x1024 pixels screen
resolution, 8GB memory, Microsoft Windows 7
operating system). Two oral and maxillofacial
radiologists with 19 and 5 years of experience,
respectively, evaluated the CBCT images. The
observers performed re-examination in 2-week
intervals to evaluate intraobserver variability.
The examiners had to answer yes or no
regarding the presence of MIC at least one
side of the mandible in the images obtained
with CBCT and DPR.

The incidence for MIC was calculated in
percentages. Statistical analyses were carried
out using the SPSS software (ver. 21.0; SPSS
Inc., Chicago, IL, USA). Kappa statistics were
applied for assessment of intra- and
interobserver agreement. Chi-squared test was
used for analysis of difference between DPR
and CBCT method to identification of MICs. p
values less than 0.05 was considered to be
significant. The kappa coefficient was
interpreted as being poor (0), slight (0.01-
0.20), fair (0.21-0.40), moderate (0.41-0.60),
substantial (0.61-0.80), and almost perfect
(0.81-1.0), according to Landis and Koch.®

RESULTS

The kappa statistics indicated an overall score
of 0.83 for the interobserver agreement and a
higher score (an average score of 0.92) for the
intraobserver agreement for the visibility of
MICs. Because of the intraobserver
consistency was highest for observer 1; mean
values of this observer’s evaluations were
used in analyses.

The MIC at least one side in the interforaminal
region was detected in 17.7% of panoramic
images and 89.1% of CBCT images. There
was statistically significant difference between
two methods (p=.000) in terms of MICs
detection.

DISCUSSION

Panoramic imaging, and later DPR as well, has gained much
popularity since it was introduced. It visualizes the entire
maxilla, mandible, temporomandibular joints and associated
structures on a single film. It is used as a preliminary
screening technique to evaluate the dentition, bone support,
impacted teeth, and dental implant planning. However, it is
subject to considerable and unpredictable geometric
distortion and has relatively low spatial resolution.® Most
importantly, DPR is a 2D technique and cannot give a
volumetric image of the region.

CBCT is generally used for diagnosis of pathologics,
temporomandibular joint diseases, temporomandibular
ankylosis, evaluation of maxiller sinus, jaw fracture, implant,
maxillofacial trauma.” CBCT is a radiographic imaging
method that allows accurate, 3D imaging of the hard tissue. It
provides sub-millimeter resolution with shorter scanning
times and also it has got great dimensional accuracy (only
about 2% magnification).® Excellent imaging of the mandible
and mandibular canal has been reported for CBCT, along
with a high accuracy of linear measurements and a low
radiation dose and lower cost compared to multi-slice
computed tomography.® Because of the reliability of the
CBCT in detecting anatomical hard tissue structures, we
used it to estimate the prevalence of MIC in a Turkish
population. Additionally, we aimed to evaluate the efficiency
of DPR for the same goal.

Loss of anterior mandibular teeth is common and the anterior
mandible has been considered an ideal implant site.’
Although some complications have been reported in this
region that is widely used for rehabilitation of both anterior
teeth loss with dental implants and implant supported
complete overdentures. Lee et al."® described intraoperative
complications resulting from injury to the structures within the
MIC. Kutuk et al."" and Abarca et al.® reported that patients
were complained of discomfort after implant surgery in the
anterior mandible and they were attributed this to direct or
indirect injury to the mandibular incisive nerve. Complications
related to MIC have also been reported after autologous graft
harvesting from this area. Neurosensory disturbances have
been found to occur in the area confined to 5 mm anterior to
the mental foramen, 5 mm below the tooth apex, and 5 mm
above the lower border of the mandible.” Nerve branches
within the MIC have been suggested as the most likely
reason for the paresthesia and reported to be neurapraxia
when the chin bone was harvested." Instead of classically
defined safety margins of 5 mm, Pommer et al.’> have
suggested new safety margins to protect the MIC: at least 8
mm below the tooth apices and a maximum harvest depth of
4 mm.
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By using panoramic radiographs, some authors detected the
MIC in 15%* and others in 38.6%' of the images. The highest
and lowest ratio was reported as 51.7%' and 2,7%'"
respectively. We found the ratio of MIC in DPRs as 17.7% in
at least one side. CBCT results suggest much more common
prevalence of the MIC. In this study, we found the MIC in
89.1% of the cases but there are some reports which claim all
CBCTs showed the MIC."'® It has been also demonstrated
that MIC was existed in all cadavers (Table 1).®

Table 1.

The MIC studies in the literature
Author Population Year Sample Size-Source Perc(;;tage
Jacobs et al™® Belgium 2002 230-Spiral CT 93
Jacobs et al* Belgium 2004 545-Panoramic radiographs 15
Pires et al’® Usa 2009 B9Panoramic fadiographe- 30621
Jalili et al Iran 2012 412-Panoramic radiographs 51,7
:I?smanos EL USA 2012  1045-Panoramic radiographs 2,7
Orhan et al® Turkey 2013 356-CBCT 91
Pereira et al*' Spain 2015 100-CBCT 100
Ramesh et al® Indian 2015 120-CBCT 71,66
FeeEn Iran 2016 200-CBCT 975
Present study Turkey 2016 430-DPRs andCBCTs 17.7-89.1

Our results and the literature show that there is a clear
difference between DPR and CBCT regarding the ability of
detecting the MIC. Several factors can lead to this. First,
DPRs inherently have a more distorted image in anterior
mandible because of superimposition of anatomical
structures, for example, cervical vertebrae' that may make
detecting the MIC more difficult. Second, the MIC is narrower
and has less bony corticalization than inferior alveolar canal.?*
It has also been reported' that the diameter of the MIC
decreased from its origin to end. These are obvious
disadvantages in DPR technique. Additionally, some authors
believe that the incisive nerve runs through the intramedullary
spaces, and not within a bony canal, therefore, is not
commonly detected by conventional radiography.?'® In fact,
the same limitation can be valid for CBCT as well due to the
lack of well-defined MIC in the anterior part of the mandible.?
An incisive bundle can be seen as having complete, partial,
or no cortical walls."” Thus, it may be advocated that real
incidence of the MIC might be even higher than the ratio
found in CBCT images.

CONCLUSION

The MIC is common in Turkish population.
We can even claim that existence of the
MIC is “anatomically normal”, it is not “an
anatomical variation”. When planning a
surgical operation between the mental
foraminas, possibility of the presence of
MIC should be taken into consideration.
Besides, DPR is not a reliable technique in
detecting MIC. In critical situations, use of
CBCT is recommended.
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6z

Multidisipliner yaklagimla yeni giiliis tasarimi: Olgu sunumu

Dis hekimliginde estetik bagsar dogru tani, tedavi plani, klinik ve
laboratuvar uygulamalarina dayanmaktadir.

Ust dislerin gérinirliga yas ile beraber azalmaktadir. On dislerin
acikhgi ile de Ust 6n dis goérinrligu cok daha azalmaktadir. Bu
olgu raporunda, 6n grup acik kapanis sikayeti olan 37 yasinda
kadin hasta anlatiimaktadir. Uzun surecegdi dustinulen ortodontik
tedavi yerine protetik yaklasimla giilils tasarimi planlandi. Ust 6n
kesici diglerin ve yan kesici dislerin gérinurltigu altin orana gére
dizayn edilerek estetik gulis sadlandi. Ust ceneye uygulanan iic
porselen vener ile hem estetik gultis saglandi hem de konservatif
tedavi uygulandi.

Ug yillik takip sonucunda yumusak doku ile digler arasindaki
uyumun klinik olarak ideal oldugu gézlendi.

ANAHTAR KELIMELER
Acik kapanis, dis kaplamalari, gingivoplasti

ABSTRACT

New esthetict smile with multdisiplinier aspect: A case report

The esthetic success of a dental treatment depends on the
correct diagnosis, treatment plan and clinical and laboratory
procedures.

Visibility of the upper teeth decrease with ages. The anterior open
bite reduces the visibility of the upper teeth. In this case report,
37-year-old female with anterior open mouth sendrome is
described. Long treatment plan for orthodontict treatment,
prosthetic treatment were planned for esthetic smile. Esthetic
smile is designed according to the golden ratio of the central and
lateral incisors proportions. With three porcelain veneers for the
upper jaw were esthetic smile and conservative treatment were
applied.

Soft tissue and the teeth harmony were ideal for the clinically
ideal for the three year follow up.

KEYWORDS

Open-bite, dental veneers, gingivoplasty

Cene kaslarindaki dengesiz aktiviteler, normal
olmayan dil basinci, zayif 1sirma kuvvetleri é6n grup
dislerde aclk kapanisa sebep oldugu ve agiz
acikliginin da dil emmeyi tetikledigi belirtiimistir.’
Sentrik okluzyonda én dislerde temasin olmamasi,
aclk kapanisin klinik bulgularindan biridir ve oklizal
stabiliteyi azalttigi bildiriimektedir.'?

Erken yasta belirlenen dil itim kaynakl sorunlarda,
miyofonksiyonel terapi veya apareyler ile dilin
yeniden  pozisyonlandirimasi  saglanip  tedavi
edilmektedir.>* ileri yasta acik kapanis olgularinin
tedavisinde ortodontik tedavi daha uzun olmakta ve
geri dénuglm gorulebilmektedir.®

AgJiz acikhdi gibi cocukluk ¢agindan beri olan fiziksel
Ozellik kisinin kendi icin siradan bir olay olsa da
zaman icinde c¢evresini degistirmesiyle beraber

algida degisikligine sebep olabilmektedir, bu da
kisilerin estetik beklentilerini etkilemektedir.® Estetik
gultsteki uyum ve simetri, dislerin sekilleri, boyutlari,
renkleri ve disetlerinin goéranirliginin saglanmasi
ile elde edilmektedir.”

On dislerdeki  renklenme, form  bozuklugu,
capragsiklik, kinlmalar gibi estetik sorunlarin koruyucu
dis hekimligiyle, dis dokusundan, cok daha az
madde kaldirilarak seramik lamina venerler ile estetik
tedaviler yapilabilmektedir.®

Protetik tedaviye baslamadan énce dudak destedi,
dis ve digeti arasindaki uyum, diglerin pozisyonlari,
gllme ve konusma sirasinda diglerin gérinarligi de
degerlendiriimektedir.'>'® De@erlendirme sonucunda
restorasyonun tamamlandigindaki durumunu
anlamak igin model Uzerinde veya agiz iginde

@ Kocaeli Universitesi Dis Hekimligi Faktiltesi Protetik Dis Tedavisi Anabilim Dali, Kocaeli

g Kocaeli Universitesi Dis Hekimligi Faktiltesi Periodontoloji Anabilim Dali, Kocaeli
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calisma yapilmaktadir."” Bunun sonucu disetinde
dizenleme yapilip yapilmamasini géstermektedir.

Periodontal cerrahiden sonra, diglerin rengini ve
morfolojisini dizenlemek icin, estetik ve konservatif
tedavi alternatiflerinden olan porselen venerler
kullaniimaktadir. Venerler, hem biyouyumlu hem de
estetik olmalarindan dolayr 6n grup restorasyonlar
da tercih edilmektedir.'>"?

Bu olgu sunumunda basit 6n acik kapanisi olan bir
kadin hastada, estetik ihtiyaci kargilamak igin
planlanan tedavi yaklagimi ve tedavinin Ug¢ yillik takip
sonugclar anlatiimaktadir.

OLGU SUNUMU

On bélge acik kapanisi olan 37 yasindaki kadin
hasta Kocaeli Universitesi Dis Hekimligi Fakiiltesi
Protetik Dis Tedavisi Anabilim Dal’na bagvurdu.
Hastanin yutkunma sirasinda 6n acik bélgeye dilini
yerlestirdigi belirlendi. Dilin konumundan
kaynaklandigi distnulen acik kapanigin duizeltiimesi
hastadan alinan onam ile planland.

Hastanin klinikk muayenesinde, hastaya profilden
bakildiginda 6n diglerinin ters egim yaptdi ve alt ve
Ust digler arasinda agiklik oldugu gézlendi (Resim 1).
Hasta, konugurken ve gulerken ortaya c¢ikan bu
durumdan memnun degildi. Gilme sirasinda dudak
uyumuna bakildiginda, 6én grup dislerle alt dudak
arasinda paralelligin saglanmadigi (Resim 2) ve
disetlerinin simetrik olmadigi belirlendi.

|

Resim 1.

Ag1z i¢i goriintiisii

Resim 2.

Ust dislerin alt dudak ile olan paralelliginin incelenmesi

Acik kapanisi kapatmak icin dusunulen ortodontik
tedavinin uzun sureceginden ve diglerin eski
pozisyonun dénme ihtimalinden dolay: protetik tedavi
secildi. Hastadan teshis modeli elde edildi, model
Uzerinde, mum modelaj yapilarak 6n bdlge dislerin
boy-en uyumu, estetik gulUs icin kag disin restore
edilmesi gerektigi ve restorasyonlarin son hali
belirlendi.

Gllme hattindaki diglerin  digetlerindeki simetriyi
saglamak igin sekillendiriime yapildi. Santral digler ve
kanin diglerin diseti seviyelerinin esitlenip, lateral
dislerin yaklasik bir milimetre daha koronalde olmasi
cerrahi Oncesi planlandi. Belirlenen seviyede kron
boyu uzatma ve diseti dizenlenmesi yapildi (Resim 3).

Resim 3.

Diseti operasyonu sonrasi
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Diseti iyilesmesini takiben hastanin tek ve acik dis
rengi istemesinden dolayl iki seansta, Klinikte dig
beyazlatma (Beaming White Tirkiye) uygulandi. ikinci
beyazlatma seansindan sonra dis renginde butinlik
saglandi. Ust cene sag santral, sol santral ve sol lateral
dise konservatif bir tedavi segenegi olan, porselen
vener yapildi. Kesim vyapilan dislerde teknisyenin
dislerin genigliklerini daha rahat ayarlayabilmesi icin
mezial ve distal sinir kesimleri palatinal tarafa tasind.
insizal kenarda ise yeterli kalinlk saglayip dislerin
boylarni uzatabilmek icin kesici kenarda duz bir kesim
ile yapillacak malzemenin dayanikhligini arttirmak
amagclandi (Resim 4). Lityum disilikat cam seramiklerle
presleme teknidi ile porselen venerler yapildi (Resim
5). lIstirahat durumunda Ust dislerin  gorGnGrliga
saglandi. Vener restorasyonlarla hastada protroziv
harekette insizal rehberlik elde edildi. On acik
kapanigin uyumlu bir sekilde kapanmasi ve disglerin
konturlarinin diizenlenmesi igin alt cene 6n bdlgedeki
dislere kompozit vener restorasyonlar yapildi. ileri ki
dénemde gerekli goéruldiginde kompozit vener
restorasyonlarin porselen restorasyonlarla degistiriime
imkani belirtildi (Resim 6).

Resim 4.

Dis kesimi

Resim 5.

Lityum disilikat restorasyonlar

Resim 6.

Restorasyon sonrasi agiz i¢i gorintiisii

Hastanin 3 yillik klinik takibi sonucu, modifiye USPHS
kriterlerine  gore  degerlendirildiinde  porselen
venerlerin anatomik formlarinin, renk uyumlarinin ve
marjinal kenar uyumlarinin klinik olarak kabul edilir
oldugu belirlendi®® (Resim 7).

Resim 7.

3 yil sonraki agiz i¢i durumu
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TARTISMA

Acik kapanis sikayeti iskeletsel veya dis kaynakl olabilir.
Dis kaynakh acik kapanis, protetik uygulamamalarla
tedavi edilebilir.* Bu olguda dislerin gelisimi ve boyutu
normal olup &n digler arasinda aciklik izlendi. Bu tip
vakalarda sut dentisyon veya karmasik dislenme
déneminde aligkanlik degistirme yoluna gidilebilir veya
aligkanlk Onleyici apareyler takilarak tedavi yapilabilir.*
Bu olgu sunumunda anlatilan hastanin én acik kapanigi
hastanin eriskin ddneminde izlendi. Basit 6n aciklik
olarak tarif edilebilir. Tedavi secenegdi olarak ortodontik
tedavi veya restorasyonla 6n aciklk kapatilabilir. Bu
vakada protetik uygulama kullanildi.

Restorasyonlarin estetigi, cevre dokularla olan uyum ile
yakindan iligkilidir. Yumusak dokularda yapilacak
degisiklikler ve dluzenlemeler restorasyonlarin fonksiyon
ve estetik 6zellikleri agisindan 6nemlidir."2

Bu vakada dislerin digeti seviyelerini ayarlamak icin kron
boyu uzatma yapildi. Santral diglerin digeti sinir kanin
dislerin diseti sinirlan ile esitlenip lateral diglerin digeti
seviyeleri koronale dogru cekilerek diseti uyumu
yakalanmaya calisildi.

On grup dislerde rutinde tercih edilen beyazlatma islemi
ile hastalarin dis renkleri ile oynamak mumkundur. Ofis
veya evde uygulanan ydntemlerin slre bazinda esit
zamanda uygulandiginda istenilen bagar sagladig
bildirilmistir.'® Bu vakada ofiste beyazlatma yontemi ile
beyazlatma igleminin hekimin kontrolinde olmasi
sagland.

Vener kesimlerinde labial ylzeylerde chamfer kesim
restorasyonun adaptasyonu igin daha ¢ok tercih edilir.
Proksimal yUzeylerde teknisyenin daha rahat caligip
dizenlemeler yapabilmesi igin palatinal yuzeye dogru
incelen ama yok olmayan kesim vyapiimalidir."" Bu
vakada chamfer bitim siniri ile proksimal kenarlara dogru
ilerleyerek proksimal boyutta rahat duizenlemeler
yapmay! planlandi. Bu sayede kron boyunu uzatirken
boy-en uyumu rahatlikla saglandi. Kesici kenarlarin
uzatilacagi vakalarda lingule dogru kesim
yapiimaktadir.” Kron boyu uzatma yapilacagi igin kesici
kenarlarda kesim yapildl.

Porselen venerler iyi fonksiyon ve estetik sonug elde
edildigi, dis dokusu korundugu icin etkili bir tedavi
alternatifidir.2%'*"”  Konservatif = tedavi seceneginin
uygulanmasi restorasyonun uzun ddénem basarisi icin
olumlu bir yaklagimdir.

Porselen vener uygulamasi agisindan birgok teknik
geligtiriimistir. Presleme tekni@i bunlardan biridir."* Dogal

dislerin yaninda yapilan veneerlerin dogal dislerle
uyumu saylamak icin restorasyonda renklendirme

yapiimasi  gerekebilir.  Restorasyonun Uzerine
yapllan boyama teknigi cogunlukla kullanilan
yontemdir.”® Digler ile restorasyonun uyumunu

saglamak icin dislerde beyazlatma yapilarak tek
renk elde ediimeye calisildl. Restorasyonda
presleme teknigi ile yapildi ve boyama islemine
ihtiyag kalmadi. Bu da restorasyonun uzun dénem
renk uyumunu korunmasi igin énemli bir yarar
saglayacaktir.

Bir restorasyonun kinik olarak degerlendirme
kriterleri olan modifiye USPHS kullanilir.®*® Porselen
venerler de klinik olarak anatomik form, marjinal
adaptasyon, renk uyumu ve sekonder c¢uruk
kriterlerinde degerlendirildi. Anatomik form, marjinal
adaptasyon ve sekonder curUk alfa, renk uyumu
bravo olarak skorlanmigtir.

Porselen venerler ile fonksiyon ve estetik sorunlar
¢6zumlenmis ve elde edilen sonuglar 3 yillik Kklinik
takipte ideal oldugu gézlenmistir.
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6z
Dentin hassasiyetinin etiyolojisi ve risk faktorleri

Dentin hassasiyeti prevalans, etiyoloji ve risk faktorleri acisindan
genis bir varyasyona sahip yaygin bir klinik bulgudur. Ekspoze
olmus dentinin termal, buharlasma, dokunma, elektriksel, osmotik
veya kimyasal uyaranlara karsi cevap olarak olusturdugu ani, keskin
ve kisa sureli bir agr ile karakterizedir. Dentin hassasiyeti ile ilgili
yapilan prevalans calismalan c¢ok farkli sonuglar ortaya koymustur.
Esas olarak, dis minesinin asinmasi, sement kaybi ya da diseti
cekilmesine bagl olarak dentin tubdllerinin agiz ortamina agilmasi
sonucu ortaya cikar. Bu durum ise bireyden bireye degisebilen
birgok faktére bagli olarak meydana gelmektedir. Bu nedenle dogru
bir teghis ve tedavi planlamasi icin éncelikle etiyolojik faktorlerin
belirlenmesi gerekmektedir. Bu derlemede dentin hassasiyetinin
tanimi, prevalansi, mekanizmasi, etiyolojisi ve risk faktérleri ile klinik
tani ve teghis yontemleri anlatiimaktadir.

ANAHTAR KELIMELER

Dentin hassasiyeti, etiyoloji, prevalans

ABSTRACT
Etiology and risk factors of dentine hipersensitivity

Dentin sensitivity is a widespread clinical finding with a wide
variation in prevalence, etiology, and risk factors. It is
characterized by a sudden, sharp and short-term pain that the
exposed dentin produces as a response to thermal,
evaporation, tactile, electrical, osmotic or chemical stimuli.
Prevalence studies on dentin sensitivity have produced very
different results. Mainly, it occurs as a result of exposed
dentinal tubules depending on the wearing enamel, loss of
cementum and gingival recession. This situation depends on
many factors that can vary from individual to individual.
Therefore, for proper diagnosis and treatment planning, the
etiologic factors should be determined first. In this review,
definition, prevalence, mechanism, etiology and risk factors of
dentin sensitivity and clinical diagnosis and diagnostic
methods are explained.

KEYWORDS

Dentin hypersensitivity, etiology, prevalence

Dentin hassasiyeti; herhangi bir dental defekt ya da
patoloji ile aciklanamayan, disin termal, kimyasal, mekanik
ya da osmotik uyarilarla karsilagsmasi sonucu ekspoze
dentin ylzeyinde olusan akut, ani, keskin ve kisa sureli bir
agn seklinde tanimlanmaktadir.” Yani dentin hassasiyeti
gercek bir hastalik degil bir semptomlar kompleksidir.

Termal uyaranlar; sicak ya da soguk yiyecek-iceceklerin
tiketilmesi, o6zellikle kis aylarinda atmosferik soguk
havanin solunmasi olabilir. Soguk, hassasiyete neden olan
en genel uyarandir.

Genel mekanik uyaranlar; dis fircalar, catal-kasik gibi
yemek aletleri ve dental enstrimanlarin dise temasiyla
olugsmaktadir. Dental hava spreyinden soguk hava ya da
su puskurtulmesi ve tukdrik emici kullanimi hastayi
rahatsiz edebilir.

Osmotik uyaranlar ise; sekerli ve asitli yiyecek-iceceklerin
tiketilmesidir. Asitli uyaranlarda greyfurt, limon gibi asitli
meyveler ve icecekler ile ilaglar (aspirin, vitamin C) yer
almaktadir.?

Dentin hassasiyeti teshisini koyabilmek icin, ekspoze
olmus dentin ylUzeylerinde vital pulpaya uzanan skleroze

olmamis agik dentin tabullerinin bulunmasi gerekir.
Hassas dentinde hassas olmayan dise gore, 8 kat
daha fazla tabul gézlenmistir ve tibdl caplan 2 kat
daha genistir.>®

Kron dentininde kbék dentinine gbre daha buyuk
capl daha fazla sayida dentin tibulli vardir. Kronda
pulpa boynuzu Uzerindeki alanlarda gecirgenlik en
fazla iken santral fossanin bulundugu bdlgede en
azdir.® Poiseuille’e gore akiskanin hizi  tibul
genigliginin dérdiinct kuvveti ile dogru orantihdir.
Buna goére acik dentin tibdl gapi ve sayisina bagl
olarak hassas dentinde hassas olmayan dentine
gobre 100 kat daha fazla sivi akisi olur.>

Dentin hassasiyetinin teghisi ve tedavi planlamasi
hastanin agriya karsi verdigi sUbjektif tepkilere gére
yapllmaktadir. Agri esigi ise kisiden kisiye ve
psikolojik faktorlere goére degistiginden kesin bir
Olclt olarak kabul edilememektedir.” Son yillarda,
SEM ve mikro analizlerle yapilan incelemeler,
arastirmalara daha  objektif  degerlendirme
ybntemleri kazandirsa da klinik muayene ve hasta
tepkisinden  yararlanmadan dogru sonuca
varilamamaktadir.®

¢ Necmettin Erbakan Universitesi Dis Hekimligi Fakiiltesi Restoratif Dis Tedavisi Anabilim Dali, Konya
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Dentin hassasiyetinin prevalansi

Dentin hassasiyeti ile ilgili yapilan prevalans caligsmalari
%1.34’den %98’e varan farkl sonuclar ortaya koymustur.
Bu fark; arastrmanin yapildigi populasyonun etnik
kokenine, agiz hastaliklarina karsi tutumuna, beslenme ve
oral hijyen alskanlklarindaki farkliliklara, psikolojik
faktorlere ve agn Dbildirimlerinin  subjektif olusuna;
calismada kullanilan arastirma, muayene ve teghis
yéntemlerinin birbirinden farkli olmasina ve hekim ile hasta
arasindaki plasebo etkiye baglanmaktadir®'® Son yillarda
yayinlanmis c¢alismalarin yapildigi Ulkeye ve kullanilan
yontemlere gore dedisen prevalans degerleri 6zet olarak
Tablo 1‘de yer almaktadir.

Tablo 1.

Son yillarda yayinlanmis caligmalarin yapildigi ulkeye
ve kullanilan yoéntemlere gére degisen prevalans
degerleri

Aragtirmacilar Ulke %:Ii@ma n Prez;l)ans
— Anket-
Haneet ve Vandana, 2016 4 Hindistan K:?nﬁ( 404 20,6
Clement et al., 2015 *® Nijerya  Anket 211 528
. 49 A Anket-
Naidu et al., 2014 Hindistan Klinik 212 32
Zakereyya ve Aljamal, 2014 °°  iran Q::rﬁt 1.478 287

1

Braimoh ve llochonwu, 2014 > Nijerya Anket 360 63,3

Anket-

Rane et al., 2013 52 Hindistan Klinik 960 42,5
Vijaya et al., 2013 % Hindistan  °K*" 655 55
Khafaji, 2013 ** Arabistan  R0KOC 204 27
Cunha-Cruz et al., 2013 > USA ﬁmf 787 123
Wang et al., 2012 > Cin Q:::ﬁ(t 6.843 345
Colak et al., 2012a °’ Tirkiye — ho 1169 76

Colak et al., 20120 > Turkiye ~ Anket 1.463 84

Ye etal., 2012 =2 Cin Q:::it 2120 34,1
Bahsi et al., 2012 Tarkiye Qﬂ:ﬁ: 1368 53
Amarasena et al., 2011 & Avustralya Q::Iit 1.149 9,1

Bamise et al., 2010 ° Nijerya Anket 1.019 684
Kehua et al., 2009 Cin KKt 1320 255
Rees et al., 2003 63 Eg:g ﬁ:::lit 226 67,7

Dentin hassasiyeti tek diste ya da bircok diste
ortaya cikabilecegi gibi tim agizda da gérulebilir.
Kaninler ve kuguk azilar en cok etkilenen
dislerdir.  Siklkla dislerin  bukkal servikal
bdlgelerinde gbézlenirken herhangi bir disin
herhangi bir ylzeyinde de gordlebilir.'”

Dentin hassasiyeti her yasta gorulebilecegi gibi
en sik 20-40 yas araliginda gdzlenir. Yapilan
arastirmalarda  dentin  hassasiyetinin  gencg
eriskinlerde maksimum dizeye ulasip yasla
birlikte azaldigi  bildirilmistir."®  Clnka  ileri
yaslarda pulpanin damar ve sinir dallanmalari
azalmaktadir. Ayrica sekonder ve tersiyer dentin
olusumuna bagli olarak dentin skleroze olmakta
ve dentin kanallarinin daralmasiyla birlikte
hidroksiapatit kristallerinin ¢dkelmesi sonucu
kanallar tikanarak gecirgenlik azalmaktadir.'®2°

Kadinlarda erkeklere gére daha ylksek oranda
dentin hassasiyeti gézlemlenmistir. Bu durumun
sebebi, kadinlarin agiz hijyen uygulamalarini
idealden fazla siklikta ve kuvvetle uygulamalarina
baglanmistir.

Dentin hassasiyeti gorulen hastalarin oral hijyen
uygulamalarinda guglikler yasayabilecedi ve
yetersiz plak kontroll sonucu hassasiyetin daha
da siddetlenebilecegi 6ne surilmastir. Gunki
hasta dis firgasini agril bdlgeye
uygulayamadigindan plagi dislerinden
uzaklastiramamakta ve periodontal problemlere
yol acabilmektedir. Yani periodontal problemler
sonucu digeti ¢cekilmesiyle birlikte sementin aciga
clkmasiyla hassasiyet artabilmektedir.?' Ayrica
kiretaj ve kok dizeltme islemleri sirasinda
sadece debrisleri elimine etmekle kalmayip
sement ve ylzeyel dentinin de uzaklagsmasina
bagh olarak periodontal tedaviden hemen sonra
dentin  tubulleri ekspoze olabilmekte ve
hassasiyet goriilme orani yiikselebilmektedir.®

Yapilan bir calismada, dis fircalama déngusu
suresince ilk fircalanan disin son fircalanan dige
gbre daha uzun sire firgalandidi bildirilmigtir.
Buna gbére fircalamaya baslanan diglerde
hassasiyet  gorilme  sikkhiginin  yUkseldigi
duslnulmektedir.?

Ayrica; sag elini kullananlarin sol tarafindaki
dislerde, sol elini kullananlarin ise sag tarafindaki
dislerde daha fazla hassasiyet olustugu
g6zlenmistir. Bu durumun, kullanilan el ile ters
taraftaki diglerin bukkal yUzeylerinin daha etkin
fircalanmasi sonucu olustugu bildirilmistir.'” 23
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Dentin hassasiyeti
teoriler

olusum mekanizmalarina ait

Dentin hassasiyetinin olusmasindaki temel mekanizma,
uyaranlarin etkisiyle tbul icerisindeki dentin sivisinin
hareket etmesi ve A liflerinin aktivasyonu sonucu
gerceklesmektedir. Fakat dentine gelen bir uyarinin
pulpa-dentin sininndaki duyusal reseptdrlere nasil
tasindigi halen tam olarak bilinmemektedir. Bu konuyla
alakal ¢ teori 6ne surdlmustdr. Bunlar:

1. Odontoblast Reseptdr Teorisi
2. Dogrudan Sinir Sonlanmasi Teorisi
3. Hidrodinamik Teori

Bu teorilerden en cok kabul gbéren Hidrodinamik
Teoridir.?* Diger iki teori ise bazi arastirma ve calismalar
sonucu gecerliligini yitirmis gibi gdézikmektedir.
Odontoblast reseptér teorisi

Bu teoriye gbre, dentin tubdlleri icerisindeki
odontoblast uzantilarn reseptér goérevi gorar. Mekanik

ya da kimyasal uyarilar ndérotransmitterlerin salinmasina
neden olur ve uyarilar sinir uclarina iletilir. Ancak

yapllan  calismalarda  odontoblast  uzantilarinin
noérotransmitter salgilamadigi ve odontoblastlar zarar
gbrse  bile pulpada his kaybi  olusmadigi

gorilmustir.'®® Bu nedenle odontoblastlarin  duyu
reseptorl olarak gorev yaptidi ve dentin hassasiyetinde
rol oynadid teorisi reddedilmistir.

Dogrudan sinir sonlanmasi teorisi

Bu teori mekanik, kimyasal ya da termal stimuluslarin,
pulpadaki sinir lifleriyle direkt baglantii  olan
odontoblast uzantilarini dogrudan uyarmasi sonucu
agn olusturduklarini savunmaktadir.™

Fakat bu teorinin gecerliligi de kabul gdrmemistir.
Cunku dentin tibulleri icerisinde sinir uzantilari yer alsa

bile bu wuzantlar mine-dentin sininmna  kadar
ulagsamamaktadir.
Ayrica tabuller icindeki odontoblast uzantilarinin

dogrudan uyariimasi sonucu agr olusuyor olsaydi,
ekspoze dentin yUzeyine lokal anestezik uygulamasi
sonucu agrinin kesiliyor olmasi gerekirdi. Ancak yapilan
bir calismada anesteziklerin agryr kesmedigi
gosterilmis ve bu goérus de dentin hassasiyeti olusum
mekanizmasini tam olarak aciklayamamistir.

Hidrodinamik teori

Dentin hassasiyeti icin bugline kadar en c¢ok kabul
gbren teori, Brannstrom ve arkadaslan tarafindan
Onerilen hidrodinamik teoridir.

Aslinda ilk kez 1955'te Kramer tarafindan ortaya
atilmistir.?® Kramer, dentin tibdl duvarlarinin rijit bir
yapida ve igerisinin sivi bir materyalle dolu oldugu
fikrini éne sUrmustir. Bu duslnceye goére periferal
uyaranlar tabudl icerisindeki sivinin hareketi sonucu

pulpaya iletilirler. Agriya neden olan kimyasal,
mekanik ve termal uyaranlar sonucu diste
meydana gelen in vivo degisiklikleri inceleyen ve
bu uyaranlarin  tabdl  icerisindeki  sivinin
hareketinde meydana getirdigi degisiklikleri in vitro
olarak degerlendiren kisi Brannstrom’dur.?”

Bu teori; termal, fiziksel ya da osmotik degisiklikler
sonucu agiz ortamina acimis dentin tabdlleri
icindeki sivinin her iki yéne dogru hareket etmesi
ve bu hareketin de pulpa-dentin sinirindaki
duyusal baroreseptoérlerin aktivasyonuna neden
olmasi temeline dayanir.®®

Sogutma, kurutma, buharlastirma ve hipertonik
kimyasal uyarilar, dentin sivisinin dentin-pulpa
kompleksinden uzaklagsmasina; yani agiz ortamina
dogru akmasina neden olur ve agn artigina yol
acar. Isi ise pulpaya dogru hareket ettirir. CUnku sl
haric diger tim uyaranlar tubullerde bizilmeye
yol acarken i1si genlesmeye neden olur.

Yapilan calismalarda dentin hassasiyeti gorllen
hastalarin yaklasik % 75'inde soguk uyaranlara
yanit olarak agr gelistigi g6zlemlenmigtir.2%*'

Hidrodinamik mekanizmada rol oynayan sinir
fibrilleri A-Delta lifleridir. Bu lifler kisa sureli, ani,
keskin ve lokalize edilebilen agridan
sorumludurlar. C liflerinin uyariimasi ile olusan
pulpal agn ise saatlerce veya dakikalarca stirebilir,
daha yaygindir ve lokalize etmek zordur.

Hassas dentindeki tubudl sayisi, hassas olmayan
dentin tdbdllerinin sayisindan sekiz kat daha
fazladir. Ayrica hassas dentinin tubdl caplari,
hassas olmayan dentinin tibul ¢aplarindan daha
genistir. Yani cap genigledikge dentin lenfinin akis
hizi artar ve bu sebeple hassasiyet orani da
yukselir. Bu da stimulus iletimini hidrodinamik
teoriyle agiklayan hipotezi desteklemektedir.*>%0%

Dentin
faktorleri

hassasiyetinin  etiyolojisi ve risk

Dentin hassasiyetinin multifaktériyel bir etiyoloijisi
vardir. Temel sebebi; canli pulpaya uzanan,
skleroze olmamig tubullerin bulundugu dentin
dokusunun agiz ortamina agiimis olmasidir. Yani
ekspoze dentin bulunan tim bireylerde hassasiyet
olusacagini disinmek yanlis olacaktir. GUnku
aciga cikmis her dentin tabakasinda acgik tibul
agizlan bulunmayabilir. Ekspoze dentin ylzeyinin
ve dentinden gececek olan ajanin molekul
blyUkligu, sklerotik ve tamir dentininin olugsumu
ve kalan dentin tabakasinin kalinigi da dentin
hassasiyetinin  ortaya  cilkmasini  etkileyen
faktorlerdendir. Ayrica hastanin yasi, agr esigi,
psikolojik ve fizyolojik durumu ile tukarik icerigi
gibi hastaya bagh etkenler de &énemli rol
oynamaktadir.®*
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Dentinin agiz ortamina aciimasinda;

e Minenin agsinmasi
o Diseti cekilmesi ve sement kaybi
e Her iki nedenin kombinasyonu etkilidir.%®

Atrizyon, abrazyon, erozyon ve abfraksiyon, mine
tabakasinin asinip dentinin agiga ¢cikmasina neden olan
gurlksuz servikal lezyonlardir. (NCCL)

Atrizyon; cigneme sirasinda oldugu gibi dislerin
birbirleriyle temasindan kaynaklanan fizyolojik bir
asinmadrr. insizal, okluzal ve nadir olarak proksimal
yluzeylerde goézlenir. Okluzal fonksiyonla iliskili
oldugundan bruksizm gibi parafonksiyonel aliskanlklar
nedeniyle siddetlenebilir.2%3637

Abrazyon; siklikla Ust cene kanin ve premolar diglerin
servikal ylzeylerinde, yabanci bir cisim aracilidiyla
olusan kama seklindeki asinmalardir. Ozellikle eroziv
asit atagi sonrasinda yapilan agresif fircalama sonucu
dis firca abrazyonu goértlebilir. Ayrica yuksek dizeyde
asindirici materyal iceren dis macunlarini uzun sure
kullanmak ve pipo icmek gibi aligkanlklar da abrazyona
sebep olabilir.2203¢

Erozyon; ic ve dig kaynakl asitlerle dis dokularinda
meydana gelen kimyasal c¢6zUnmedir. Asitli ve
karbonatl icecekler ile asit iceren meyveler diyete bagli
dis kaynakli asitlere érnektir. Refli gibi gastrobézofageal
rahatsizliklar, kronik alkolizm ve blumia nevroza gibi
hastaliklar ise i¢ kaynakl asit olusumuna sebep olurlar.
Eroziv dis asinmasindaki ilk asama minenin asitle
demineralizasyonu sonucu yumusamasidir.
Yumusayan disler 1-2 saat icerisinde tukuruk veya
florarla bilesiklere maruz kalirsa asinma geriye déner ve
dislerin yUzeyinde yeniden sertlesme go6zlenir. EgJer
yumusamis mineye korunmasiz haldeyken herhangi bir
surtinme veya abraziv kuvvet etki ederse kalici eroziv
lezyonlar olusabilir.®%

Abfraksiyon; okluzal bdlgeye gelen baski ve gerilim
kuvvetleri sonucu servikal bdlgenin zayiflamasiyla
meydana gelen catlak ve kiriklardir. Ayrica abrazyon ve
erozyon igin predispozan faktor olarak rol oynar.*?°

Atrizyon, abrazyon, erozyon ve abfraksiyon tek
baslarina mine ve sementin asinmasinda etkilidirler,
bununla beraber kombinasyonlari ¢ok daha ciddi
asinmalara sebep olurlar. Kenarlari keskin sinirh
lezyonlar dis firgalamaya bagh abrazyonlarda ve/veya
abfraksiyonda gézlenirken, tabak seklindeki genis ve si§
lezyonlar erozyon sonucu olusur.

Asitli gidalarin tiketim siklidi ile ilgili olarak hastanin
diyeti bir sure izlenmeli ve gerekli tavsiyeler hastaya
sunulmalidir. Asitli yiyecekleri tlkettikten sonra agzin
suyla calkalanmasi, sut gibi alkalin ya da en azindan
nétr gidalarin tiketilmesi dnerilmelidir. Hastaya asindirici
dis macunlarini kullanmaktan kaginmasi, asitli icecek
veya gidalan tlkettikten sonra, dis fircasi asinmasina
asidik erozyonun agonist etkisi nedeniyle en az bir saat
firgalama yapmamasi sdylenmelidir.®"°

Dentin hassasiyetinin bir diger sebebi de diseti
cekimesi sonucu kokin aciga cikmasi ve
sonrasinda kdék dentini Gzerindeki sementin kolayca
asinmasiyla birlikte dentin kanallarinin agiz ortamina
acllmasi olarak goésterilebilir.

Dis eti cekilmesi ve sement
nedenlerle gorulebilir:

kaybl asagidaki

e Disin malpozisyonu sonucu incelen bukkal

veya lingual alveolar kemikteki
rezorbsiyonlar
e Detertraj ve kok dizlemesi, cep

eliminasyonu, kron boyu uzatma islemlerini
iceren periodontal cerrahi olmayan tedaviler
e Kronik periodontitis
Travmatik ya da yetersiz dis fircalama
Okluzal bozukluklar
Ko6ta aligkanliklar (digetini tirnakla itme vb.)
Dislerin dental arktaki hatali pozisyonlari
Hareketli parsiyel protez kroseleri
Yuksek frenulum atagmanlar
Marjinal uyumu bozuk kron ve dolgular
e Yasla birlikte artan diseti cekilmeleri
¢ AQiz bélgesinde piercing kullanimi

Plak kontroliniin etkinligi ile dentin hassasiyeti
arasindaki iliski énemlidir. Yetersiz dis firgalama
sonucunda  dental plak  birikimi gingival
enflamasyona ve periodontal destek doku kaybina
neden olur ve kék dentini agia cikar. Ekspoze olan
dentin bakterilerce olusturulan asitlere maruz
kaldikga dentin tabdllerinin acikhigi da artar.

Bazi calismalar ise plak kontroll saglayan bireylerde
daha fazla dentin hassasiyeti goérildigina
bildirmistir.  Fircalama sirasinda dislere gelen
travmatik kuvvetler veya fircalama sirasinda asiri
kuvvet uygulanmasi, gereginden uzun slreli dis
fircalama, arayUz temizlik ajanlarinin hatali kullanimi
ve abraziv icerikli fazla dis macunu tuketimi dentin
dokusunun agida gikmasina neden olabilir.?

Dentin hassasiyeti periodontitisli hastalarda ¢ok sik
gbzlenir. Periodontitisli hastalardaki prevalansi %60-
98 arasinda belirlenmigtir. Periodontal hastalik
olusumuna neden olan koéti agiz hijyeni digeti
cekiimesine de sebep olabilir. Lée ve ark. agiz
hijyeni koétl olan hastalardaki diseti cekilmesinin
agiz hijyeni iyi olan hastalara oranla daha fazla
oldugunu bildirmigtir.*'

TUkUrik akis hizi ve miktari, tikiragan tamponlama
kapasitesi ve remineralizasyon potansiyeli dentin
hassasiyetinin olusumunu etkileyen faktérlerdendir.
ierigindeki bikarbonat, tlkirik proteinleri ve
kalsiyum fosfati kullanarak asit ortami
tamponlayabilir; eroziv ajanlar dilie edebilir.
Tukurdk, kalsiyum ve fosfata doygundur. Normal
kosullarda tuklrik mineralleri c¢odkelerek dentin
tibdllerinin agizlarini kapatma egilimindedirler. Bu
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durum  dentin  hassasiyetinin  azalmasindaki

mekanizmay! aciklayabilir.

Kserostomi gdrilen bireylerde bu mekanizma
yeterince etkili olamayacak ve hassasiyetin
ilerlemesinde risk teskil edecektir.'®424

Dentin hassasiyetinin klinik tani ve teshis
ybéntemleri

Dentin hassasiyetinin  cok faktérli olusu ve

semptomlarinin diger dental defekt ve patolojilerle
benzerlik gbstermesi, klinik tani ve teghisini
zorlastirmaktadir.’ Dentin hassasiyetinin teshisinde
en sik sondla muayene (Yeaple sondu), hava spreyi
ile kurutma ve en cok soguktan etkilendigi icin
soguk testleri  kullaniimaktadir. Isirma testi,
perkisyon testi, okluzyon degerlendirmesi ve
anestezi testi gibi ybéntemler de ayinci tanida
kullanilmaktadir.*

Hekim hastanin hikayesine inanmak zorundadir. Agri
esiginin kisiden kisiye gore farklilik gdstermesinden
dolayr, ayni agn bir hastada yasam Kkalitesini
disUrarken diger bir hastada herhangi bir
rahatsizlia neden olmayabilir. Bu ylzden hastanin
agrisini objektif bir sekilde 6lcmek ve diger hastalarla
kargilagtirmak imkansizdir.®

Dentin hassasiyetinin giddetini 6lgcmek icin en sik
tercih edilen skala Viziel Analog Skala (VAS) ve
Sbzel Degerlendirme Skalasidir (VRS).

Detayll bir klinik muayene ile ayirici tani igin diger
dental patoloji ve defektler elimine edildikten sonra,
oral hijyen aligkanlklarn ve diyet analizi yapilarak
dentin hassasiyeti teghis edilebilir (Tablo 2).

Dentin hassasiyetinin ayirici tanisi

Diger dental patoloji ya da defektlerden gogu dentin
hassasiyeti ile benzer 6zellikler gdsterebilmektedir.*
Dogru ve detayli bir klinik ve radyografik muayene
sonrasi dentin hassasiyeti diger patolojilerden ayrilir.
Bu patolojiler; catlak dis sendromu, kirk
restorasyonlar, hatali pin uygulamalari, travmatik
okluzyondaki restorasyonlar, dis curdkleri,
postoperatif hassasiyet, pulpanin reversible veya
irreversible inflamasyonu, restorasyonlarin kenar
sizintisi, gingival inflamasyon, palatogingival oluklar
ve dider mine invajinasyonlar, vital dis beyazlatma
uygulamalari olarak siralanabilir.

“Catlak Dis Sendromu” ayirici taninin en zor yapildigi
klinik durumdur. Ara sira veya devamli siddetli bir
agn ile karakterizedir. Termal uyaranlardan 6zellikle

soguda karsi hassasiyet tipik olarak kendini gdsterirken
en 6nemli ayirici taniyi, agrinin ¢igneme ile baslamasi ve
bu durumun dentin hassasiyeti olan c¢igneme ile
baglamasi ve bu durumun dentin hassasiyeti olan
dislerde cok nadir olarak gorilmesi olusturmaktadir.*

Tablo 2.

Dentin hassasiyetinin teshisi

’ Hastanmin Klinige Basvurma Sebepleri

Termal ve mekanik uyaranlara karsi ani, keskin ve kisa siireli agn

I

Detayh Anamnez

= Diyet analizi
- Oral hijyen aliskanliklarinm analizi
= Parafonksiyonel alisgkanhiklarin analizi Klinik ve Radyografik Muayene

[

Ayinc: Tamda Giz Oniine Alnmasi Gereken

Dentin Hassasiyetinin Teshisinde
Benzer Semptomlu Patolojiler Kullamlan Yéntemler

- Catlak dig sendromu - Hava spreyi ile kurutma

= Kinik restorasyonlar -Soguk testi

- Hatali pin uygulamalar - Sondla muayene

= Travmatik okluzyondaki restorasyonlar

) - - Isirma testi
- Dig gliriikleri
- Okluzyon degerlendirilmesi
- Postoperatif hassasiyet
-Cirlk tespiti
= Pulpanin reversible veya irreversible
inflamasyonu - Anestezi testi

- Restorasyonlarin kenar sizintisi =NCCL varhgmn tespiti

- Gingival inflamasyon - Digeti gekilmesinin tespiti

sival oluklar ve diger mine

invajinasyonlan

= Vital dis beyazlatma uygulamalari
N
Detayl anamnez ve muayene sonuglarina gore DENTIN HASSASIYETI teghisinin dogrulanmas
- 11k adim etiyolojik fakidr eliminasyonu
Beslenme ve oral hijyen motivasyonu
- Parafonksiyonel aliskanliklara ydnelik ¢oziimler (Gece pla gibi)
Invaziv hassasiyet tedavisi
SONUG
Gunimuzde goérulme sikhg giderek artan dentin
hassasiyeti; yasam kalitesini dogrudan etkileyen,
kompleks bir semptomlar bdtintuduar. Fakat tedavi

secenekleri halen tam olarak yeterli ve basarili degildir.
Bunun sebebi ise etiyolojisinin multifaktériyel olmasi ve
tedavi seklinin sadece hastanin subjektif tepkilerine
bagh kalinarak belirlenebilmesidir. Ayrica
semptomlarinin diger dental defekt ve patolojilerle
benzerlik gdstermesi, klinik tani ve teshisini de
zorlagtirmaktadir. Bu yuzden hastadan detayll bir
anamnez alinmal ve iyi bir klinik muayene yapiimaldir.
Etiyoloji ve risk faktdrlerinin erken teshisi ve hassasiyete
neden olan aliskanliklarin degistiriimesi ya da tamamen
terk edilmesi gibi yaklasimlar dentin hassasiyetinin
gideriimesinde ve tedaviden uzun ddénemde sonug
alinmasinda énemlidir.
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