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Gingivitisli Hastalarda Cerrahi Olmayan Periodontal
Tedavinin Tilkiirik PTX-3 Seviyesine EtKkisinin
Degerlendirilmesi

Ece Taskin BasD Kiibra Kundak[l, Basak DoganD Leyla Kurl?
DOI: 10.17932/IAU.DENTAL.2015.009/dental v09i1001

Ozet

Amac: Akut faz proteinleri ailesinin bir {iyesi olan pentraksin-3 (PTX-3), ¢esitli sitokinlerin
etkisi ile endotel hiicreleri, fibroblastlar, makrofajlar ve nétrofiller gibi enflamasyon
bolgesinde bulunan hiicrelerden salinmaktadir. Saglikli bireylerde diisiik oldugu bilinen
plazma PTX-3 konsantrasyonlar1 kronik enflamatuvar hastaliklarda artis gdstermektedir.
Bu calismada gingivitisli hastalarda cerrahi olmayan periodontal tedavinin (COPT)
tikiiriik PTX-3 seviyeleri lizerine etkisinin degerlendirilmesi amaglandi.

Gereg¢ ve Yontem: Calismaya 13 gingivitisli hasta (gingivitis grubu) ve 13 periodontal
saglikli birey (kontrol grubu) olmak tizere toplam 26 birey dahil edildi. Calismanin
baslangicinda tiim bireylerden plak indeks, gingival indeks, sondalamada kanama ve
sondalama derinliginden olusan periodontal klinik parametreler 6lgiilerek tiikiiriik
ornekleri toplandi. Gingivitis grubuna COPT uygulandi. COPT sonrasi 3. ayda gingivitis
grubunda klinik dl¢timler ve tiikiiriik drneklerinin toplanmasi tekrarlandi. Tiikiiriik PTX-3
seviyeleri ELISA yontemiyle saptandi.

Bulgular: Gingivitis grubunda tiim periodontal klinik parametrelerin baslangigta kontrol
grubuna kiyasla daha yiiksek oldugu (p<0,001) ve COPT sonras: istatistiksel anlamli
azalma gosterdigi saptandi1 (p<0,01). Baslangigta gingivitis grubunda tiikiiriik PTX-3
seviyesi kontrol grubuna kiyasla anlamli derecede yiiksek bulundu (p<0,05). Gingivitis
grubunda COPT sonrast tiikiiriik PTX-3 seviyesi tedavi dncesine kiyasla azalmakla birlikte
aralarindaki fark anlamli bulunmadi (p>0,05).

Sonuc: PTX-3’iin kronik enflamatuvar bir hastalik olan gingivitisin patogenezinde rolii
olabilecegi gosterilmis olmakla birlikte COPT nin tiikiiriik PTX-3 seviyelerine etkisinin
acikliga kavusturulabilmesi i¢in daha fazla ¢alismaya ihtiyag¢ oldugu sonucuna varilmistir.

Anahtar Kelimeler: Akut faz proteinleri, Gingivitis, Pentraksin-3
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Gingivitisli Hastalarda Cerrahi Olmayan Periodontal Tedavinin Tiikiiriik PTX-3 Seviyesine Etkisinin
Degerlendirilmesi

Effect of Non-Surgical Periodontal Treatment On Salivary
PTX-3 Level In Gingivitis Patients
Abstract

Objectives: Pentraxin-3 (PTX-3), a member of the acute phase protein family, is released
from cells such as endothelial cells, fibroblasts, macrophages, and neutrophils induced
by cytokines in the inflammation region. Plasma PTX-3 concentrations, known to be low
in healthy individuals, increase in chronic inflammatory diseases. This study aimed to
evaluate the effect of non-surgical periodontal therapy (NSPT) on salivary PTX-3 levels
in patients with gingivitis.

Material and Methods: A total of 26 subjects, including 13 gingivitis patients (gingivitis
group), and 13 periodontally healthy individuals (control group), were included in the
study. At the beginning of the study, saliva samples were collected, and periodontal clinical
parameters including plaque index, gingival index, bleeding on probing, and probing depth
were measured from all individuals. NSPT was applied to the gingivitis group. Clinical
measurements and sample collection were repeated in the gingivitis group 3 months after
NSPT. PTX-3 levels in saliva were determined by ELISA method.

Results: All periodontal clinical parameters were found to be higher in the gingivitis
group compared to the control group at baseline (p<0,001), and showed a statistically
significant decrease after NSPT (p<0,01). Salivary PTX-3 level was significantly higher
in the gingivitis group than the control group at baseline (p<0,05). Although salivary PTX-
3 level decreased after NSPT in the gingivitis group, there was no significant difference
between baseline and after 3 months after NSPT (p>0,05).

Conclusion: It was demonstrated that PTX-3 may play a role in the pathogenesis of
gingivitis. However, it was concluded that further studies are needed to clarify the effect
of NSPT on salivary PTX-3 level.

Key Words: Acute phase proteins, Gingivitis, Pentraxin-3

Marmara Universitesi, Dis Hekimligi Fakiiltesi, Periodontoloji A.D.

Sorumlu Yazar: Prof. Dr. Leyla KURU, E-posta: Ikuru@marmara.edu.tr, ORCID: 0000-
0002-7599-2409



Giris

Akut faz proteinleri (AFPler),
enflamasyon sirasinda plazmadaki
konsantrasyon seviyeleri en az
%25 oraninda artan veya azalan
proteinlerdir.! C-reaktif protein
(CRP), pentraksin-3 (PTX-3),
serum amiloid A, haptoglobulin,
fibrinojen, kompleman proteinleri
ve seriiloplazmin gibi enflamasyon
sirasinda artig gosteren plazma
proteinleri pozitif AFPler, albiimin
ve transferritin gibi enflamasyon
sirasinda azalan plazma proteinleri
ise negatif AFPler olarak
tanimlanir.” Enflamasyon sonrasinda
homeostazin saglanmasinda 6nemli
rolleri olan AFPlerin kemotaksisi
arttirma, fagosite edilecek ajanlarin
opsonizasyonuna yardimci olma,
serbest oksijen radikallerine karsi
koruma ve anjiyogenezi uyararak
yara iyilesmesine katkida bulunma
gibi bir¢cok onemli fonksiyonlari
vardir.’ Bakteriyel, viral ve mantar
enfeksiyonlarinda, romatoid artrit ve
ailesel Akdeniz atesi gibi romatizmal
hastaliklarda, cerrahi girisimler
sonrasinda, yanik veya kirik gibi
travmalarda, lenfoma, karsinom
durumlarinda ve diabetes mellitus,
metabolik sendrom ve periodontal
hastalik gibi kronik enflamatuvar
hastaliklarda AFPlerin plazma
konsantrasyonlarinin ytikseldigi
tespit edilmistir.?

Aydin Dental - Volume 9 Issue 1 - Nisan 2023 (1 - 14)

BasE.T., et. al

Evrimsel olarak korunmus
glikoprotein yapida bir AFP ailesi
olan pentraksinler, icerdikleri
proteinin primer yapisina gore kisa
ve uzun olarak 2 alt gruba ayrilirlar.
Kisa pentraksinlerin en 6nemli
liyesi, hepatositlerde liretilen ve
enflamatuvar hastaliklardaki roli
uzun yillardir bilinen CRP’dir; uzun
pentraksinlerin en bilinen iiyesi ise
PTX-3’tiir.* PTX-3 1990’11 yillarin
baslarinda endotel hiicrelerinde
interlokin-1p (IL-1B) tarafindan
indiiklenen bir gen ve fibroblastlarda
tiimor nekrotizan faktor-o (TNF-a)
ile wuyarilan bir gen olarak
kesfedilmistir.>® Hepatositlerden
saliman CRP’nin aksine vaskiiler
endotel hiicreleri, makrofajlar,
notrofiller ve fibroblastlar gibi
enflamasyon bolgesindeki bir¢ok
hiicreden salinan PTX-3, lokal
enflamatuvar yanitin bir belirteci
olarak tanimlanmaktadir.” PTX-
3’tin  kompleman sistemini
aktive edebilmesi sayesinde
enflamasyonun siddetlenmesinde rol
oynadigi disiiniilmektedir.® Saglikli
bireylerde diisiik olan plazma PTX-
3 seviyesi, enfeksiy6z, otoimmiin
veya dejeneratif hastaliklar gibi
kronik enflamatuvar durumlarda
yiikselmektedir.” PTX-3, bakteriyel
lipopolisakkaritler, IL-1B ve
TNF-a uyaranlarina yanit olarak
periodontal doku hiicreleri tarafindan



Gingivitisli Hastalarda Cerrahi Olmayan Periodontal Tedavinin Tiikiiriik PTX-3 Seviyesine Etkisinin

Degerlendirilmesi

salgilanmas1 nedeniyle periodontal
hastalik teshis ve tedavisinde yeni
bir biyobelirte¢ olarak son yillarda
one c¢ikmaktadir.’ Kesitsel klinik
caligmalarda tiikiiriik, diseti olugu
sivist ve plazma PTX-3 seviyeleri
gingivitisli ve periodontitisli
hastalarda saglikli bireylere kiyasla
daha yiiksek bulunmustur.'®!?
Periodontitisli hastalarda tek
basina'> veya ozon terapisi ile
birlikte uygulanan!* cerrahi
olmayan periodontal tedavinin
(COPT) tiikiirik ve diseti olugu
stvist PTX-3 seviyelerinde anlamli
azalma sagladig1 gosterilmistir.
Ancak gingivitisli hastalarda
COPT’nin tiikiiriik PTX-3 seviyesi
lizerine etkisi bilinmemektedir.
Periodontitisin Onlenmesi ve
periodontal doku biitiinliigliniin
korunmasina yonelik en onemli
adim, gingivitisin erken teshisi ve
basaril1 bir sekilde tedavi edilmesidir.
Bu nedenle, bu ¢alismada COPT nin
gingivitisli hastalarda klinik
periodontal parametreler ve tiikiiriik
PTX-3 seviyesi lizerine etkisinin
degerlendirilmesi amaglandi.

Gerec ve Yontemler

Kontrollii, prospektif olarak
planlanan bu c¢alisma Helsinki
Deklarasyonu Prensiplerine uygun
olarak gerceklestirildi. Caligmanin
etik onayr Marmara Universitesi

4

Tip Fakiiltesi Etik Kurulu’ndan
06.11.2020 tarihinde 09.2020.1290
protokol kodu ile alindi. Caligmaya
katilan tiim bireylere herhangi bir
islem yapilmadan 6nce ¢alismanin
icerigi ve amaci hakkinda sozlii ve
yazil1 bilgi verilerek bilgilendirilmis
onam formlart imzalatildi.
Calismanin 6rneklem biiyiikliigiiniin
hesaplanmasi, Yarka¢ ve ark.’nin's
caligmasi referans alinarak yapildi.
Birincil sonug¢ degiskeni gingival
indeks (Gi) olarak belirlendi. InStat
1 (InStat®, GraphPad Software)
programi ile gergeklestirilen gii¢
analizinde gruplar arasi istatistiksel
ortalama fark 0,61, standart sapma
0,55 ve 0=0,05 olarak kabul
edildi. Her bir gruba 13 hasta dahil
edildiginde ¢alismanin giicii %80
olarak hesaplandi.

Calisma Popiilasyonu

Calismaya Marmara Universitesi
Dis Hekimligi  Fakiiltesi
Periodontoloji Klinigi’ne basvuran,
sistemik olarak saglikli, sigara
kullanmayan, son ii¢ ay icerisinde
antibiyotik tedavisi gormemis, son
alt1 ay igerisinde periodontal tedavi
gérmemis, hamilelik veya laktasyon
doneminde olmayan, diizenli steroid,
immunsupresif veya nonsteroid
antienflamatuvar ila¢ kullanmayan,
gingivitis teshisi konan 13 hasta
(gingivitis grubu) ve periodontal



sagliklt 13 birey (kontrol grubu)
dahil edildi.

Gingivitisli hastalarda klinik
atasman kaybi1 (KAK) ve
radyografik kemik kayb1 olmamasi,
sondalamada kanama (SK)’nin
%10’dan fazla olmasi, klinik
olarak kirmizi, kanamali, 6demli,
bigak sirt1 gorliniimiini kaybetmis
sislikle karakterize iltihapli diseti
gOoriinimiiniin olmas1 sartlari
arand1.'® Periodontal agidan saglikli
bireylerde ise KAK ve radyografik
kemik kaybi olmamas1 ve SK’nin
%10’dan daha az olmas1 kriterleri
arand1.'®

Calisma Plam

Sekil 1’de gorildigi gibi, -1.
gliinde dahil edilme kriterlerine
uygun tiim bireylerin sistemik ve
dental anamnezleri alindiktan sonra
ag1z hijyen egitimi verilerek klinik
periodontal parametreler kaydedildi.
Ertesi giin calismanin baslangicinda
(0. giin) agi1z i¢i fotograflar ¢ekildi
ve tiikiirik Ornekleri toplandi.
Gingivitis grubuna COPT 0. ve 7.
giinlerde toplam iki seans uygulandi.
Tedavinin tamamlanmasini takiben
3. ayda gingivitis grubunda klinik
periodontal parametrelerin 6l¢iimii,
ag1z ici fotograflarin alinmasi ve
tiikiiriik orneklerinin toplanmasi
tekrarland1 (Sekil 1).
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Periodontal Klinik Olciimler

Caligmanin baslangicinda tiim
bireylerin ve 3. ayda sadece gingi-
vitis grubunun plak indeks (PI)",
GI'8, SK' ve sondalama derinligin-
den (SD)' olusan periodontal para-
metreleri kaydedildi. Klinik 6l¢tim-
ler, ag1z aynasi ve 0,5 mm ¢apinda
15 mm boyunda periodontal sond
(Williams sondu, Hu-Friedy, Chica-
go, ABD) kullanilarak 20 yas disleri
haricindeki tiim dislerin alt1 nokta-
sindan (meziyobukkal, midbukkal,
distobukkal, meziyolingual, midlin-
gual, distolingual) yapildi.

Cerrahi Olmayan Periodontal
Tedavi

Baslangicta klinik periodontal
Olglimleri takiben tiim bireylere
modifiye Bass yontemiyle?® dis
fircalama ve dis ipi/arayiiz firgasi
kullanimini igeren ag1z hijyen egitimi
verildi. Takiben gingivitis grubuna
tim agiz dis ylizeyi temizligi ve
kok ylizeyi diizlestirmesi islemleri
ultrasonik kaziyict (Planmeca
Cavitron, Helsinki, Finlandiya) ve
konvansiyonel el aletleri (5-6, 7-8,
11-12, 13-14 Gracey Kkiiretleri, Hu-
Friedy, Chicago, ABD) kullanilarak
lokal anestezi altinda birer hafta
arayla toplam iki seans uygulandi.
Tedavi bitiminde kil firca ve cila
pat1 kullanilarak polisaj islemi
gergeklestirildi.
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Tiikiiriik Toplanmast ve Analizi

Tiikiiriik 6rnekleri sabah saatlerinde
a¢ olarak hastanin tiikiiriigiini
yaklasik 5 dakika agiz boslugunda
biriktirmesi ve basini 6ne egerek
yaklagik 2,0-5,0 ml tiikiiriigiin
dogrudan ve yavas bir sekilde steril
bir tlipe aktarilmasi ile toplandi.?!
Ornekler deneylerin yapilacag:
gline kadar -80°C’de muhafaza
edildi. Toplanan orneklerin PTX-
3 seviyeleri spesifik ELISA kiti
(Human Pentraxin 3 ELISA Kkit,
Bioassay Technology Laboratory,
Sangay, Cin) kullanilarak saptanda.

Istatiksel Analiz

Bu ¢alismada elde edilen bulgularin
istatistiksel analizinde SPSS 25
(IBM SPSS Statistics, IBM Corp.,
Newyork, ABD) programi kullanildi.
Verilerin degerlendirilmesinde
tanimlayic1 istatistikler aritmetik
ortalama, standart sapma, minimum
ve maksimum olarak verildi. Sayisal
verilerin normal dagilim kosullarini
saglayip saglamadig1 Kolmogorov-
Smirnov testi ile kontrol edildi.
Grup i¢i karsilastirmalar Wilcoxon
Signed Rank testi ile gruplar arasi
karsilagtirmalar ise Mann-Whitney
U testi kullanilarak gergeklestirildi.

Sekil 1. Calisma plani semast
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Bulgular toplam 26 birey dahil edildi. Calisma
gruplarinin demografik verileri

alismaya 20-44 yaslar1 arasinda,
Calismay A Tablo 1’de gosterilmistir.

yas ortalamas1 28,27+5,53 olan
16 kadin ve 10 erkek olmak iizere

Tablo 1. Calisma populasyonunun demografik verileri

Gingivitis Grubu Kontrol Grubu Toplam
N=13 N=13 N=26
Cinsiyet K 9 (%69,2) 7 (%53,8) 16 (%61,5)
N (%) E 4 (%30,8) 6 (%46,2) 10 (%38,5)
Yas (yil) 25,46+3,84 31,08+5,64 28,27+5,53
Ort+Ss Min-Maks ’20_34’ ,26-44’ ’20_44’

K: kadin, E: erkek, Ort: aritmetik ortalama, Ss: Standart sapma, Min: en diisiik deger,
Maks: en yiiksek deger

Tablo 2. Baslangicta periodontal klinik parametrelerin gruplar arasi karsilastirilmasi

Gingivitis Grubu Ort+Ss  Kontrol Grubu Ort£Ss p*

Medyan (Min-Maks) Medyan (Min-Maks)
1,64+0,24 0,12+0,05
Plak indeks 1,69 0,11 0,000
(1,18-1,92) (0,06-0,25)
1,69+0,22 0,12+0,05
Gingival indeks 1,75 0,11 0,000
(1,14-1,94) (0,03-0,22)
70,38+13,84 6,64+2.46
Kt
¢ (39,88-85,11) (1,28-9,52)
Sondalama 2,55+0,16 1,96+0,17
Derinligi (mm) 2,53 1,96 0,000
g (2,33-2,88) (1,71-2,33)

Ort: aritmetik ortalama, Ss: standart sapma, Min: en diigiik deger, Maks: en yiiksek deger,
*Mann-Whitney U testi (p<0,05)
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Tablo 2’de 0. giinde periodontal Gingivitis grubuna uygulanan
klinik parametrelerin gruplar aras1 COPT’yi takiben 3. ayda PI, Gi,
karsilastirilmasi goriilmektedir. SK, SD parametrelerinde baslangic

Gineiviti bunda Pi. Gi. SK degerlerine kiyasla istatistiksel
ingivitis grubunda PL, i > olarak anlamli derecede azalma

SD parametrelerinin kontrol .. . .
lendi (p<0,01 kil 2).
grubundan istatistiksel anlamli daha gozlendi (p<0,01) (Sekil 2)

yiiksek oldugu gozlendi (p<0,001).

Sekil 2. Gingivitis grubunda periodontal klinik parametrelerin 0. giin ve 3. ay
karsilagtirilmasi, Pi: plak indeks, GI: gingival indeks, SK: sondalamada kanama, SD:
sondalama derinligi, Wilcoxon Signed Rank testi (p<0,01)

Tikiirik PTX-3 seviyesi 0. giinde ile sonrasi arasinda tiikiirik PTX-
gingivitis grubunda kontrol 3 konsantrasyonunda istatistiksel
grubuna kiyasla anlamli derecede olarak anlamli bir fark bulunmadi
yiksek bulundu (p<0,05). (p>0,05) (Tablo 3).

Gingivitis grubunda tedavi Oncesi

Tablo 3. Tiikiiriikk PTX-3 konsantrasyonunun gruplar arasi karsilastiriimasi

Gingivitis grubu Kontrol grubu p*
Ort£Ss Medyan Ort+£Ss Medyan
(Min-Maks) (Min-Maks)
3,82+0,54 3,41+0,48
. 3,83 3,47
- . ) s , 4
PTX-3 (ng/ml) 0. giin (2,49-4,56) (2,47-4,13) 0.048
3,55+0,73 - -
3,49
3. )
ay (2,64-4,90)
p 0,311 - -

Ort: aritmetik ortalama, Ss: standart sapma, Min: en diisiik deger, Maks: en yliksek deger

*Mann-Whitney U testi (p<0,05) #* Wilcoxon Signed Rank testi (p<0,05)
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Tartisma

Periodontal hastaliklarin primer
etyolojik faktorii dental biyofilm
olmakla beraber hastaliga
bagli yikimlar cesitli sitokinler,
prostaglandinler ve AFPleri
iceren konak yanit1 sonucu
gerceklesmektedir. Periodontal
hastalik patogenezindeki rolleri
uzun yillardir bilinen IL-1f
ve TNF-a uyarimiyla c¢esitli
hiicrelerden salinan PTX-3’{in
kronik enflamasyonda etkili oldugu
bilinse de periodontal hastaliktaki
rolii heniiz aydinlatilamamistir.>’
Literatiirde farkli periodontal
hastaliklarda serum, diseti
olugu sivisi ve tiikiirik PTX-3
seviyelerinin incelendigi kesitsel ve
prospektif calismalar mevcuttur. '
Ancak gingivitisli hastalarin COPT
sonrast tiikiiriik PTX-3 seviyelerinin
degerlendirildigi herhangi bir
calisma bulunmamaktadir. Bu
alanda yapilmis ilk arastirma
olma 6zelligini tasimakta olan bu
prospektif calismada gingivitisli
hastalarda cerrahi olmayan
periodontal tedavinin tiikiirtik PTX-
3 seviyeleri lizerine etkisi arastirildi.

Tukirik cesitli elektrolitler,
enzimler, immiinoglobiilinler ve
proteinleri igeren, %99 oraninda
sudan olusan, tiikiiriik bezlerinden
tiretilerek agiz bosluguna salinan
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ekzokrin bir viicut salgisidir.
Bu bilesenlerin yani sira, diseti
olugu sivisi, serum, kan hiicreleri,
epitel hiicreleri, agiz ici bakteriler,
mantarlar, viriisler ve besin
artiklarin1  da ig¢ermektedir.??
Tiikiirik; uyarilmamis sekilde
veya parafin mum, sakiz gibi
uyaranlar kullanilarak uyarilmig
kosullar altinda toplanabilmektedir.
Uyarilmis tiikiirik 6rneklerinde
diseti olugu sivist ve tiikiiriik
akisinda meydana gelen artis
tikiirikteki c¢esitli igeriklerin
konsantrasyonunda hatal1 dl¢timlere
neden olabilmektedir.?! Enflame
diseti olugu veya periodontal cep
epitelinden salinan diseti olugu
stvisi, cesitli mikrobiyal iirlinleri
ve konak yanit1 bilesenlerini
iceren enflamatuvar bir eksudadir.
Periodontal hastalik patogenezinin
incelenmesinde bdlgeye spesifik
Ol¢iim yapilmasini sagladigindan
calismalarda tercih edilmektedir.
Ancak bu yontem 6rnek toplanmasi
sirasinda kan, tiikiiriik veya dental
plak kontaminasyonu, hacim 6l¢timii
ve filtre kagidindan ayristirilmasi
sirasinda olusabilecek kayip
riski gibi dezavantajlara sahiptir;
aynit zamanda diseti olugu sivisi
hacminin 6l¢iilmesi i¢in 6zel cihaz
ve ekipmanlara ihtiya¢ vardir.* Bu
nedenle calismamizda herhangi bir
0zel ekipman ya da egitilmis personel
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gereksinimi olmaksizin kolaylikla
toplanabilmesi ve periodontal
hastalik esnasinda dokularda
iretilen lokal biyobelirtegleri
icermesi nedeniyle uyarilmamis
tiikiiriik toplanmasi tercih edildi.

Mikrobiyal biyofilm ekolojisinin
bozulmasi, biyofilm igerisindeki
mikroorganizmalarin sayisinin
azaltilmas1 ve disleri ¢evreleyen
yumusak dokulara cerrahi miidahale
olmaksizin kok ylizeylerini
kaplayan kalsifiye birikintilerin
uzaklastirilmasit COPT’nin temel
amagclar1 olarak siralanmaktadir.
Tedavi sonucunda plak kontroliiniin
gdstergesi olan PI, diseti
enflamasyonunun belirteci olan
GI, SK ve SD degerlerinde azalma
beklenmektedir.?* Gingivitisli
hastalarda PiI, GI, SK ve SD
parametrelerinde COPT sonrasinda
anlamli azalma bildirilmistir.?52
Calismamizda 0. giinde gingivitis
grubunun tiim periodontal klinik
parametreleri kontrol grubuna
kiyasla yiiksek bulundu. COPT
sonrasinda gingivitis grubunda
baslangi¢ degerlerine kiyasla tiim
periodontal klinik parametreler
anlamli dists gosterdi.
Mevcut literatiirle paralellik
gosteren bu durum gingivitisin
tedavisinde COPT’nin etkinligini
gostermektedir.

10

Tikirik ve diseti olugu sivisi
PTX-3 seviyelerinin incelendigi
kesitsel ¢aligmalarda, periodontal
saglikli gruplara kiyasla hem
gingivitiste hem de periodontitiste
PTX-3 seviyelerinin yliksek oldugu
gozlenmigtir.'”"® Periodontitisli
hastalarda ve deneysel
periodontitis olusturualn hayvan
calismasinda, diseti dokularinda
PTX-3 seviyelerinin periodontal
hastalik durumunda yiikseldigi
tespit edilmistir.?® * Koroner
arter hastaligi’®, kronik bobrek
hastaligi®!, kronik migren®? ve
kontrolsiiz diyabet® gibi sistemik
hastaliklarla birlikte periodontitise
sahip hastalarin serum ve plazma
ornekleri incelendiginde, sistemik
ve periodontal saglikli bireylere
ve sistemik saglikli periodontitisli
hastalara kiyasla PTX-3 seviyelerinin
artis gosterdigi tespit edilmigtir.
Literatiir ile uyumlu olarak,
calismamizda da tedavi Oncesi
tikkiirik PTX-3 seviyesi gingivitis
grubunda kontrol grubuna kiyasla
anlamli derecede yiiksek bulundu.
Bu durum PTX-3’iin periodontal
hastalik durumunda lokal olarak
periodontal dokulardan salindig1
ve gingivitisli hastalarda hastaligin
teshisinde rol oynayabilecegi
goriisiinii desteklemektedir.



Bu calismada gingivitis grubunda
COPT sonras1t 3. ayda tiikiiriik
PTX-3 seviyesinde baslangic
degerine kiyasla azalma gozlense
de istatistiksel anlaml1 bir fark tespit
edilemedi. Sigara igen ve igmeyen
periodontitisli hastalarda COPT’nin
PTX-3 seviyeleri iizerine etkisini
arastiran Mohan ve ark.,"” tedavi
sonrasinda sigara icen grupta daha
az olmakla beraber her iki grupta da
tiikiirtik ve diseti olugu sivis1 PTX-3
seviyelerinde azalma gdzlemislerdir.
Tasdemir ve ark.!* COPT’ye ek
olarak ozon terapisi uyguladiklar
periodontitisli hastalarda diseti olugu
stvist PTX-3 seviyelerinde anlamli
diisiis tespit etmislerdir. Calismamiz
bulgularinin mevcut literatiir
ile uyumlu olmamasi, arastirma
popiilasyonlarindaki periodontal
hastalik evresi ve siddetinin farkl
olmasina baglanabilir. Periodontisli
hastalarin tedavi sonrasi tiikiiriik
PTX-3 seviyelerinde goriilen
belirgin azalma, PTX-3’{in
periodontal hastaligin ileri
evrelerinde daha etkin bir roli
olabilecegini diisiindliirmektedir.
Literatirde COPT’nin gingivitisli
hastalarin  tikiirik PTX-3
seviyesine etkisinin arastirildigi
bir calisma bulunmadigindan
calismamizin bulgularint net
olarak degerlendirmek miimkiin
olmamustir.
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Plazma PTX-3 seviyelerinin yiiksek
kalorili diyet, hareketsiz yasam tarzi
ve viicut yag orani gibi faktorlerden
etkilendigi ve psikolojik stresin
de tiim akut faz proteinlerinin
plazma seviyesinde artisa neden
oldugu bilinmektedir.'** Bireysel
farkliliklarin lokal ve sistemik
bircok belirteci iceren tiikiiriik
orneklerinin PTX-3 seviyelerini
etkilemis olabilecegi de gbz dnilinde
bulundurulmalidir.

Sonug¢

Caligsmanin baslangicinda
gingivitisli ve saglikli bireylerin
tikiirik PTX-3 seviyelerindeki
anlamlt  farklilik PTX-3’iin
periodontal hastalik patogenezinde
rolii olabilecegini ve hastaligin erken
evrelerinde de tespit edilebildigini
gOstermistir. Bununla birlikte
periodontal tedavi sonrasi kronik
enflamasyonun c¢oziilmesi siireci
konak yanit1 ile iligkili oldugundan
ve farkli bireysel kosullardan
etkilenebildiginden COPT’nin
diseti olugu sivis1 PTX-3 seviyeleri
iizerine etkisinin arastirildig: lokal
ve bireysel farkliliklarin g6z 6niinde
tutuldugu genis popiilasyonlu yeni
calismalara ihtiya¢ vardir.
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Abstract

Objective: This retrospective study aims to assess the morphologic characteristics of
mental foramen (MF) and the incidence of accessory mental foramina (AMF) by using

magnetic resonance imaging (MRI).

Material and Method: 3.0-Tesla Turbo Spin Echo (3T TSE) MRI sequences of 40 patients
were included in the study group. MF was detected in axial sections bilaterally, and the
diameter of MF was measured. Also, the presence of AMF was recorded. Data were
statistically analyzed (p<0.05).

Results: A total of 80 semi-mandibles (40 right, 40 left) were evaluated in the study.
The incidence of AMF was found as 6.3%. The mean diameter of MF was statistically

nonsignificant regarding age groups, gender, and the side of the mandible (»>0.05).

Conclusion: MRI is a promising imaging method for the evaluation of morphological
features of MF and its anatomical variations (AMF). MRI should be recommended when

CBCT represents an unclear appearance of MF.

Keywords: Accessory mental foramen, Magnetic resonance imaging, Mental foramen,

Neurovascular imaging
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Mental Foramen ve Aksesuar Mental Foramenin Manyetik
Rezonans Goriintiilleme ile Retrospektif Degerlendirilmesi
Ozet

Amag: Bu ¢aligmanin amaci, Manyetik Rezonans Goriintiileme (MRG) yontemi kullanarak
mental foramenin (MF) morfolojik 6zelliklerini ve aksesuar mental foramen (AMF)
goriilme sikligini saptamaktir.

Gerec ve Yontemler: 40 hastaya ait 3.0-Tesla Turbo Spin Eko (3T TSE) MRG goriintiileri
calismaya dahil edilmistir. MF bilateral olarak aksiyel kesitlerde tespit edilerek ¢api
Olclilmiistiir. Ayrica, AMF varlig1 kaydedilmistir. Veriler istatistiksel olarak analiz
edilmistir (p<0.05).

Bulgular: Toplam 80 yarim mandibula (40 sag, 40 sol) degerlendirilmigtir. AMF siklig1
9%6.3 olarak tespit edilmistir. MF ¢ap1 yas gruplari, cinsiyet ve mandibulanin sag veya sol
tarafinda olmasina gore degerlendirildiginde anlamli bir fark elde edilememistir (p>0.05).
Sonu¢: MRG, MF morfolojisini degerlendirmede ve anatomik varyasyonlarinin (AMF)
goriintiilenmesinde gelecek vaat eden bir yontemdir. Konik 1g1nl1 bilgisayarli tomografinin
MF goriintiilemede yetersiz kaldig1 durumlarda MRG onerilebilir.

Anahtar Kelimeler: Aksesuar mental foramen, Manyetik rezonans goriintiileme, Mental
foramen, Nérovaskiiler goriintiileme

' Marmara University, Institution of Health Sciences, Oral and Maxillofacial Radiology,
Istanbul, Turkey

2Marmara University, Faculty of Dentistry, Oral and Maxillofacial Radiology, Istanbul,
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Introduction

The mental foramen (MF) is an
important anatomical structure
for surgical procedures of the
mandible and the anterior opening
of the mandibular canal.! The MF
is described as a round or oval
foramen located between the apexes
of the first and second premolar
teeth or in the apex of the second
premolar tooth. In some cases, small
accessory foramen can be observed
in the surrounding area of MF.
These variations can be described as
accessory mental foramen (AMF).?
AMFs primarily contain blood
vessels and alveolar nerve branches.?

Detection of the location, anatom-
ical variations, and morphological
features of MF are critical to avoid
complications. The inferior alveolar
nerve or mental nerve can be dam-
aged during the preparation of an os-
teotomy or implant surgery. In addi-
tion to surgeries, non-surgical oper-
ations such as endodontic treatment
or periapical lesions breached to MF
may lead to complications. Sensory
dysfunction or haemorrhage can oc-
cur postoperatively.'+>

The imaging methods for viewing
hard tissues are inadequate for
the neurovascular tissue. The
foramen may not appear on
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conventional radiographs, and linear
measurements must be adjusted for
radiographic distortion. Estimating
actual anatomical sizes might
cause misdiagnose of the location
or diameter of MF due to the
magnification effect.® Cone beam
computed tomography (CBCT) is
the most common imaging method to
assess these structures. Nevertheless,
CBCT may not represent the actual
appearance of the mental nerve.’
AMF might not be easily visible
due to the higher interaction of
the radiation with the cortical
bone rather than the trabecular
bone. Also, sparse trabeculation of
mandibular bone is an inhibitory
feature of CBCT image quality.®’
Therefore, understanding the
branching pattern of the mandibular
neurovascular bundle may require
further imaging methods, such as
magnetic resonance imaging (MRI).

MRI is a soft tissue imaging
method that allows the viewing
of neurovascular structures of the
head and neck region in dentistry.
MRI might be an auxiliary imaging
method for imaging neurovascular
tissues and anatomical variations
pre-operatively in cases of sparse
trabeculation.® Identification of
mandibular nerve with MRI has
been shown in various studies.’!’
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Radiomorphologic analysis and
classification of the mandibular
nerve with MRI Turbo Spin Echo
sequences revealed high detectability
of soft tissue components of the
mandible.” A study comparing CT
and MRI images of two human
cadaver heads found that MRI could
accurately determine the location of
the mandibular canal.' The ability to
differentiate soft tissues from bone
structures with MRI may be more
advantageous and non-invasive than
x-ray imaging which is associated
with the ability to identify inferior
alveolar nerve and anatomical
variations of the mandibular canal
when it cannot be distinguished by
CBCT images.'""* It should be noted
that MRI imaging enables a high
image contrast between the inferior
alveolar nerve and the mandible or
dental structures.'

Due to the fact that the MF and
anatomical variations are crucial
for dental surgical operations, it is
necessary to detect the location and
morphology of MF with accurate
imaging methods. Therefore, this
retrospective magnetic resonance
study aims to assess the morphologic
characteristics of MF and the
incidence of AMF in relation to age,
gender, and side of the mandible.
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Material and Method

The protocol of this retrospective
study was approved by the Non-
invasive Clinical Research Ethics
Committee, Marmara University,
Faculty of Medicine (Project no:
09202272).

This retrospective study was per-
formed by analyzing the MRI ar-
chive of the Radiology Department
at the Medical Hospital of Marmara
University. Exclusion criteria were;
the absence of an informed consent
form that allows using recorded
images for research and scientific
reasons, poor quality images (met-
al artifacts, motion artifacts, arti-
facts caused by head stabilizer of
MRI machine), inadequate region
of interest, presence of pathologies
(tumors, cysts), presence of post-
operative reconstructive or fixative
materials, presence of mandibular or
bimaxillary orthodontic wire, pres-
ence of impacted or partially erupted
teeth in the MF area.

Images of patients who underwent
MR imaging for various reasons
were included in the study. Imaging
of the mandible was performed with
3.0-T (MagnetomVerio, Siemens
Healthcare, Erlangen, Germany) as
standard procedure in all MRI scans
with a standard Siemens multi-coil.



Routine MRI protocol of turbo spin
echo (TSE) sequences [T1-weighted
(T1w), T2-weighted (T2w), Proton
density (PD)] were used. The slide
thickness was 0.6 mm. Sequence
distributions were presented in
Tables 1 and 2.

O¢be M. & Borahan M. O.

Allimages were exported into Digital
Imaging and Communications in
Medicine (DICOM) file format for
reconstruction and image analysis.
Then, image analysis was performed
using INFINITT software (Version
3.0.11.4 BNI11, INFINITT
Healthcare Co., Ltd, South Korea).”

Table 1. Turbo Spin Echo (TSE) MRI sequence parameters

T1-w T2-w Proton Density
Matrix size (mm) 295 x 229 240x220 240 x 205
FOV (mm) 178 x 178 150 x 150 150 x 150
FA (Flip angle) 90 90 90
TR (Repetition time) 450 2500 2000
TE (Echo time) 7 80 21
Table 2. Distribution of parameters
n %
<35 17 42.5
Age (n=40)
>35 23 57.5
Female 27 67.5
Gender (n=40)

Male 13 32.5

Right / Left Right 40 50
Left 40 50
AMF No 75 93.8

Yes 5 6.3

Sequence Tlw 42 52.5

T2w 13 16.3

T3w 25 313

During the evaluation of MR images,
MF diameter was measured linearly
in multiplanar MR images. The TSE
sequence of the 3.0T MR image
was also recorded as T1w, T2w, and
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PD. Slice thickness was considered
to assess the optimal plane,
including the MF area bilaterally.
MF was determined by means of
multiplanar reformation (MPR)
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using the INFINITT software. MF
was detected in axial sections. The
specific region was viewed in sagittal
sections. The horizontal length was
measured to evaluate the diameter.
AMF was recorded if present (Fig.
1). The same researcher (MO) in the
Department of Maxillofacial

During meetings for the pilot
study, a specialist (MOB) working
in the Department of Oral and
Maxillofacial Radiology, Faculty
of Dentistry trained the radiology
specialist (MO), and an agreement
on the objective criteria for the
qualitative evaluation of the images
was forged. Radiology evaluated
the images to ensure efficient
evaluation.

Figure 1. Accessory mental foramen
(AMF) (small yellow arrow) at the supe-
rior of mental foramen (MF) (large yellow
arrow) on the sagittal section of 3T Turbo
Spin Echo Proton Density MRI.
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Statistical Analysis

IBM SPSS Statistics 22 program was
used for statistical analysis. First,
the suitability of the parameters
to the normal distribution was
evaluated with the Kolmogorov-
Smirnov test. Descriptive statistical
methods (mean, standard deviation,
frequency) and Student’s t-test
were used for the comparison of
the parameters between two groups.
Paired sample t-test was used for
the comparison of the right and
left sides. Pearson correlation
analysis was used to examine the
relationships between parameters.
Statistical significance was set at
p<0.05.

Results

A total of 80 mandibles (40 right, 40
left) of 27 female (67.5%) and 13
male (32.5%) patients aged between
10-75 years (40.60+18.57) were
evaluated in the study.

The mean age was 40.60+18.57
years. The patients were classified
into two age groups as <35 years
(n=17,42.5%) and >35 years (n=23,
57.5%). Four patients were under 18
years of age (Table 2).

Of the MF, 93.8% (n: 75) showed no
anatomical variation (Fig. 2). AMF
was detected in only 6.3% of them
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(n:5), (Table 2). The mean diameter of MF was
statistically nonsignificant regarding
age groups, gender, and side of the
mandible (p>0.05) (Table 3 and 4).

Also, there was no statistically
significant correlation between the
presence of AMF and the mean
diameter of MF (r:0.174; p:0.122;

Figure 2. Single mental foramen on the p>0.05), (Table 5)
sagittal section of T1-weighted MRI (yel-
low arrow).

Table 3. Diameter of mental foramen according to age and gender

Diameter
Mean+SD p
<35 3.38+0.92 0.132
Age
>35 3.07+£0.90
Female 3.29+0.89 0.222
Gender
Male 3.02+0.96

Student t-test

Table 4. Diameter of mental foramen according to the side of the mandibular canal

Diameter
Mean+SD p
. Right 3.28+0.91 0.129
Right / Left
Left 3.12+0.93

Paired samples t-test

Table 5. Diameter of main mental foramen according to the presence of AMFs.

Diameter
Mean=SD p
No 3.38+0.92 0.132
AMF
Yes 3.07+0.90

Student t-test
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Discussion

MRI is a non-invasive soft tissue
imaging method that provides high
accuracy in the determination of
neurovascular structures like the
mandibular canal, inferior alveolar
nerve, and MF.? Additionally,
anatomical variations related to
these structures can be detected
using MRI.'*!> Evaluation of normal
anatomy and anatomical variations
is critical to avoid both pre-operative
and post-operative complications
before surgical procedures or
endodontic treatment.'®

Previous MRI studies used
various sequences for imaging
of mandibular neurovascular
structures. Even though MRI is a
new imaging method for dentistry,
choosing particular sequences may
increase the detectability of specific
structures. Burian et al. viewed
the mandibular canal with black
bone sequences and revealed that
STIRR sequence showed the highest
apparent signal to noise ratio and
best apparent nerve-muscle contrast
to noise ratio.'® Also, Kreutner et al.
compared gradient echo and spin
echo sequences and found that both
sequences can be used to achieve
high-resolution images with good
contrast and can be used for precise
localization of the mandibular

22

canal."”” As TSE sequences are the
most common modalities and present
satisfying results, TSE sequences
were used in this retrospective study.

Difficulties for the clinician
and the patients may be putting
distance between this method and
radiological dentistry.”* Although
MRI has several advantages,
the cost-effectiveness of MRI is
skeptical. Additionally, it is hard to
reach patients and scanning time is
long compared to CBCT." Dental
MR imaging is not accessible for
all dental clinicians because of these
negative aspects. So that, previous
MR images were used in this study.
The aim is to encourage the dental
clinician to examine the previous
images of the patient instead of a
new scanning.

In MRI, the insufficient spatial
resolution of 1.5T MRI cannot
display small lesions and small
anatomical structures properly.
Some researchers have demonstrated
the introduction of high-resolution
3-T MRIL." The main feature of
a 3.0 Tesla magnet is the increase
in the signal-to-noise (SNR) ratio,
which leads to a gain of the spatial
resolution with improving the
quality of the image.®

MR imaging of mandibular neural



structures is possible with various
sequences. T1w sequence provides
high contrast between nerve bundles
and bone structure. Neural tissues
display as a high signal intensity
structure, while bone tissue is
depicted as a very low signal
intensity structure.'® The signal-
to-noise ratio was reported to be
relatively low in the T2w sequence,
and the mandibular canal and the
bone marrow could not be clearly
imaged with T2w imaging.'"-!
In this regard, we selected fewer
images from the T2W sequence as
a result.

Retrospective CBCT studies in the
literature examined MF and the
incidence of AMF and revealed
various findings. Han et al. reported
the incidence of AMF as 8.1%,
which was statistically higher in
male patients than in females.?> The
incidence of AMF ranged from 7.3%
to 14.3% in the previous studies
225 Iwagana et al. reported no
significant correlation between the
presence of AMF and gender, which
was in agreement with the results of
our study.**

Inmost ofthe CBCT studies, the mean
diameter of the MF was reported to
be as approximately 3 mm.?** These
results were compatible with our
study. Moreover, there were studies
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indicating that the mean diameter of
MF was statistically higher in males
than in females.?*° Contrary to these
studies, no statistically significant
difference was found between
genders in our study. If there was
an AMF ipsilateral to MF, the main
foramen’s diameter was reported to
be smaller.’'-** Although it was not
statistically significant, the mean
diameter was found smaller in MFs
with AMF than in MFs without AMF
in our study. In the literature, there
were various results regarding the
incidence of AMF. In a retrospective
computed tomography study, the
incidence of AMF was found to be
as 2%, which was relatively low
compared to other studies in the
literature.>* These differences may
be related to the different imaging
techniques used in the studies and
the sample size of the studies. The
incidence of AMF in our study
was also relatively low compared
to other studies in the literature.
The small number of images in the
study group may be the reason for
these results; we evaluated only 40
MR images, which was the most
important limitation of our study.
Future comprehensive MRI studies
with the increased number of images
should be conducted to investigate
the incidence of AMF.
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Conclusion

MRI is a promising imaging method
for the evaluation of morphological
features of MF and its anatomical
variations (AMF). Therefore,
MRI should be recommended
when CBCT represents an unclear
appearance of MF. Also, this study
may courage clinicians to evaluate
the previous MR images of the
patients instead of a new MRI.
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Abstract

Objective: This study compares the success of the piezoelectric and conventional methods

in orthognathic model surgery.

Material and Method: In this study, plaster models obtained on phantom models were
used. Anterior skeletal open bite models for maxillary subapical osteotomy planning were
created and 50 maxilla models were included in the study. Twenty-five plaster models were
prepared for model surgery with a piezoelectric device, and 25 models were prepared for
subapical maxillary osteotomy surgery with a handpiece device. Statistical significance
was accepted as (p<0.05).

Results: The study was carried out on a total of 50 plaster models, 50% (n=25) of which
were applied piezo surgery and 50% (n=25) of the handpiece method, at Van Yiiziincii
Y1l University Faculty of Dentistry in 2022. According to the methods, no statistically
significant difference was found between the incidence of model breakage on plaster
(p>0.05). The osteotomy time of the plaster model in which piezosurgery was applied
was statistically significantly higher than the plaster model with the handpiece applied
(p=0.001; p<0.01). There was no statistically significant difference between osteotomy
times in the plaster model with piezosurgery and the model fracture (»>0.05). According
to the model fracture, there was no statistically significant difference between osteotomy
times in the plaster model applied handpiece (p>0.05).

Conclusion: In this study, it was observed that the surgical handpiece method was faster

than the piezo surgical method in terms of the procedure time.

Keywords: Handpiece, Model surgery, Orthodontics, Piezo surgery.
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Anterior Iskeletsel Acik Kapanisa Sahip Modellerde Ortognatik
Model Cerrahisinde Iki Farkli Yontemin Etkinliklerinin
Karsilastirilmasi

Ozet

Amac: Bu c¢alismanin amaci, ortognatik model cerrahisinde piezoelektrik ve geleneksel

yontemin etkinliginin karsilastirilmasidir.

Gereg ve Yontemler: Bu calismada fantom modeller {izerinde elde edilen al¢g1 modeller
kullanilmigtir. Maksiller subapikal osteotomi planlamasi yapilan anterior iskeletsel agik
kapanig modelleri olusturulmus ve 50 maksilla modeli ¢alismaya dahil edilmistir. 25 al¢1
model piezoelektrik cihazi ile 25 model ise piyasemen cihazi ile subapikal maksiller
osteotomi cerrahisi i¢in model cerrahisine hazirlandu. Istatistiksel anlamlilik p<0,05 olarak
kabul edildi.

Bulgular: Calisma 2022 yilinda Van Yiiziincii Y1l Universitesi Dis Hekimligi Fakiiltesi’nde
%50’si (n=25) piezo cerrahi, %50’si (n=25) piyasemen yontemi uygulanan toplam 50
al¢1 model {izerinde yapilmistir. Yontemlere gore al¢i lizerinde model kirilmast goriilme
oranlar1 arasinda istatistiksel olarak anlamli farklilik saptanmamistir (p>0,05). Piezo
cerrahisi uygulanan al¢1 modelin osteotomi siiresi, piyasemen uygulanan al¢i modele gore
istatistiksel olarak anlamli diizeyde yiiksek saptanmistir (p=0,001; p<0,01). Piezo cerrahisi
uygulanan al¢1 modelde model kirigina gore osteotomi siireleri arasinda istatistiksel olarak
anlamli farklilik saptanmamistir (p>0,05). Piyasemen uygulanan al¢i modelde model
kirigia gore osteotomi siireleri arasinda istatistiksel olarak anlamli farklilik goriilmemistir
(p>0,05).

Sonuc: Bu calismada cerrahi piyasemen yonteminin islem siiresi agisindan piezo cerrahi

yonteminden daha hizli oldugu goriilmistiir.

Anahtar Kelimeler: Model cerrahisi, Ortodonti , Piezo cerrahi, Piyasemen, Model

cerrahisi.
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Introduction

Many treatment methods for the
correction of the dentofacial structure
are recommended by orthodontists
to patients and/or parents. Proffit!
offers growth modification,
camouflage treatment of skeletal
incompatibility or orthognathic
surgery treatment for patients with
skeletal problems.! Nowadays,
orthodontic treatments have moved
to invasive dimensions due to the
increase in aesthetic expectations.
The most important thing to do in the
preoperative period in orthognathic
surgery is occlusion, for this a
stable occlusion must be provided.?
Orthodontic preparation is critical to
the success of orthognathic surgery.
Preparation before orthognathic
surgery is critical to surgical
success, and inappropriate treatment
planning is often the source of
adverse outcomes or complications.?
In orthognathic surgery, a planning
system is required to detect occlusion
problems, the amount of osteotomy
to be performed, and the changes in
the position of the model segments.
One of the common auxiliary
tools that we can use for this is
modelling.* Model surgery provides
guidance in the measurement of
tissue volumes to be removed and
added to the newly repositioned
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osteotomy segments, and these
measurements can move a few
millimeters specifically in a limited
way, but complex three-dimensional
movements are difficult.*

The plaster model method, which is
taken into the articulator, is frequently
used to transfer the measurements
of patients undergoing orthognathic
surgery in the treatment planning
to real surgical procedures.’ One
of the most common mistakes in
orthognathic model surgery occurs
when placing the models in the
articulator.® In order to maximize
the accuracy of orthognathic surgery
by comparing surgical changes with
model surgery, it becomes important
in modeling incisions.” Traditional
methods such as jigsaws are used
while making incisions in these
models. Piezoelectric surgery device
is a system developed to cut bone
with micro vibrations and allows the
amount of vibration to be adjusted
digitally. The most important
advantage is that it recognizes the
hardness of the material, makes
the incision line more straight and
makes selective cutting.®® Since the
precision of preoperative modeling
is important in orthognathic surgery,
the aim of our study is to compare
the sensitivity, reliability and
success of the measurements with
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the Piezoelectric and conventional
method. Our Null hypothesis is
that there is no difference between
the piezo surgery method and the
handpiece method in orthognathic
surgical incisions.

Material and Method

This study was carried out in
Van Yiziinci Yil University
Faculty of Dentistry, Department
of Orthodontics. In this in vitro
study, plaster models obtained on
standard phantom models produced
as fabrication were used. In this
study, after all the plaster models on
the phantom models were obtained
within a period of 10 days, the
model surgery procedures were
completed within 1 week. The study
was carried out in 2022.A total of
50 maxilla models to be planned
for orthognathic surgery were
divided into two groups. Anterior
segmental osteotomies planned
for the treatment of open bite
were performed on models. Model
surgery was performed by a 3-year-
old surgical assistant (OS) and under
the control of an associate professor.
The models were first taken to the
articulator by the assistant of Oral
and Maxillofacial Surgery of Van
Yiiziincii Y1l University Faculty
of Dentistry and the maxillary first
premolars were scraped up to the
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cervical level on the articulator.
Vertical osteotomies starting from
the mesiodistal midpoint of the first
premolar teeth were combined with
a horizontal osteotomy, parallel to
each other. In group 1, piezosurgery
device (EMS Piezon Master Surgery,
EMS Electro Medical Systems
Company Nyon, Switzerland) on
25 models, in group 2, handpiece
device on 25 models (Coxo, CX.235-
2F, Coxo Medical Instrument Co. ,
Ltd., China) was used. Piezosurgery
method, with E-BS1 tip under saline
irrigation and cooling in all models,
at maximum speed; In the method
performed with the handpiece, 1:1
reduction handpiece connected to
the physiodispenser device (NSK
SurgicAP, ISD-900, NSK Co.,
Tokyo, Japan) was applied with a
Imm thick fissure bur at 2000 rpm
under saline irrigation and cooling
in all models. Surgical procedures in
group 1 or group 2 were performed
in the articulator according to the
established protocols. All models
were mobilized with a cement
spatula. According to the desired
occlusion, the desired overjet-
overbite relationship was achieved
and the models were fixed with
wax after adjustments were made.
In this way, model surgeries were
performed (Figure 1, Figure 2,



Figure 1. Preparation of plaster models
from silicone-based material

Figure 2. Model’s fixation with wax after
mobilization.
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Figure 3. Model before and after osteo-
tomy.

Statistical Reviews

Statistical evaluations were made
with the NCSS (Number Cruncher
Statistical System) program.
Descriptive statistical methods
(mean, standard deviation, median,
frequency, percentage, minimum,
maximum) were evaluated. The
conformity of the quantitative data
to the normal distribution was
evaluated with the Shapiro-Wilk
test and graphical examinations.
Student-t test was used for
comparisons of normally distributed
quantitative variables between two
groups, and the Mann-Whitney
U test was used for comparisons
between two groups of non-normally
distributed quantitative variables.
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Pearson chi-square test was used to
compare qualitative data. Statistical
significance was accepted as p<0.05.

Results

The study was carried out on a to-
tal of 50 plaster models, of which
50% (n=25) piezoelectric and 50%
(n=25) handpiece method were app-
lied at Van Yiiziincii Y1l University

No statistically significant differen-
ce was found between the incidence
of model breakage on plaster accor-
ding to the methods (p>0.05). The
osteotomy time of the piezoelectric
applied plaster model was found to
be statistically significantly higher
than the hand-held plaster model.
(»=0.001; p<0.01). (Table 1, Figure
1)

Faculty of Dentistry.
Table 1. Evaluation of Model Fracture Presence and Osteotomy Times According to
Methods
Piezosurgery Handpiece Total P
Model Absence 18 (72,0) 18 (72,0) 36 (72,0) 1,000
Fracture  Presence 7 (28,0) 7 (28,0) 14 (28,0)
Mean+Sd 7,43+1,78 4,10+0,84 5,76+2,18 *0,001%**
Osteotomy 7,07 (4,2 4,11 2,4
. Median ) s~ ) »4-
Time . 5,30 (2,4-10,5
! (Min-Max) 10,5) 6,2) ( )

“Pearson Chi-Square Test

There was no statistically significant
difference between osteotomy times
in the plaster model with piezo
surgery compared to the model
fracture (p>0.05). There was no

bStudent-t Test

©p<(),01

statistically significant difference
between osteotomy times in the
plaster model applied handpiece
compared to the model fracture.
(p>0.05) (Table 2)

Table 2. Evaluation of Osteotomy Times According to the Presence of Model Fracture

in Methods
Osteotomy Time
Mead+Sd - -
Median (Min-Max) )4
Model Fracture (-) 7,44+1,76 7,14 (4,2-10,12) 0,694
Piezosurgery
Model Fracture (+) 7,39+1,99 6,28 (5,53-10,50)
. Model Fracture (-) 4,03+0,63 4,07 (3,2-5,29) 0,586
Handpiece
Model Fracture (+) 4,26+1,28 4,38 (2,41-6,17)

“Mann Whitney U Test
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Discussion

The aim in orthognathic surgery is
to position both the maxilla and the
mandible in the three-dimensional
plane to the desired region, and as
a result, to provide both functional
and aesthetic benefits. Positioning
both the maxilla and the mandible
in the three-dimensional plane to
the desired region not only has an
effect on the appearance of the chin,
but also has effects on the lower
and upper lips and nose, which are
repositioned on these structures.
During the surgical planning, which
occurs primarily in the desired
harmony of the bone segments with
the orthognathic surgery planning,
the soft tissue changes that are
secondary to the surgical procedure
should also be considered. The
maxilla, which has a complex
structure in terms of anatomical
diversity and neighborhoods, has
a more difficult anatomy than the
mandible.!"

Obtaining the desired functions of the
jaws, functional occlusion, ideal soft
tissue aesthetics and its retention are
the goals of orthognathic surgery.!
Good planning is very important for
success in orthognathic surgery.'>!?
The main lines of orthognathic
surgery procedures consist of the
following steps:'* History and
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clinical examination, cephalometric
evaluation, examination of intraoral
examination and occlusion,
evaluation for orthodontic
treatment, model surgery and splint
construction, fixation techniques.

Dental models and facial arch should
be transferred to the articulator
in order to evaluate the degree of
anomalies in the jaws, the alignment
ofthe arches of the teeth in the maxilla
and mandible, and the cant formed
in the occlusion in three dimensions.
Model surgery is needed to evaluate
the two-dimensional data obtained
in cephalometric evaluation in three
dimensions, and how to move the
maxilla and mandible in this way is
evaluated.!>'6

Traditional model surgery; creating
reference planes on the models,
measuring the distance between
the teeth and the reference planes,
dividing the models into segments,
determining the segments according
to their new positions in accordan-
ce with surgical treatment purposes,
and acrylic splint production sta-
ges.”>!” Because traditional model
surgery involves multi-stage labo-
ratory procedures, it is very difficult
for clinicians to spend a lot of time.
Model surgery applications invol-
ving different treatment plans or in
more complex two jaw surgery ca-
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ses; it takes more time than a surgi-
cal operation.'> 16

In traditional model surgery, errors
may occur in the arrangement of
reference planes, the creation of
segments of the models, the three-
dimensional repositioning of the
maxilla and the evaluation of the
motion ratios of the segments.
Especially in the repositioning of
the maxilla, the reliability rate is
discussed. In order to reduce these
errors, special tools and techniques
are used; however, these tools are
difficult to use because of their

complexity and some limited use.'®
19

When the literature is review, digital
methods have started to replace the
traditional method in model surgery
before orthognathic surgery in recent
years. 3D imaging and intraoral
scanning methods depending on
the developing technology; It can
transfer the hard and soft tissues
of the patient’s mouth, chin and
face to the computer environment
and allows planning with specific
programs. It has become possible to
produce surgical splint or splintes
suitable for the case by making
surgical planning on the program
without the need for any model. This,
like model surgery, has eliminated
the need for many procedures that

36

are needed and necessary in the
traditional method.!” Besides the
many advantages of the digital
method, the biggest disadvantage is
the extra cost it brings to the patients.
Cost calculation should also be taken
into account when planning patients,
and the traditional method can be
preferred, especially in planning
involving segmental osteotomies
where total jaw movement is not
desired.

When traditional model surgery
methods were examined in the
literature, no study was found
comparing piezo surgery and surgical
handpiece. In this study, it was
observed that there was no difference
between the piezo-surgical and
surgical handpiece methods in terms
of model breakdown. It has been
observed that the procedure time
is shorter in the surgical handpiece
method. These results show that the
use of surgical handpiece is more
advantageous in cases where model
surgery is planned. These results do
not support our null hypothesis. It
should be noted that piezo surgical
equipment with different brands and
tips may yield different results.



Conclusion

In this study, it was observed that the
surgical handpiece method was faster
than the piezo surgical method in
terms of the procedure time. In cases
where model surgery is considered,
it will be more advantageous to
perform osteotomies by surgical

handpiece.
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Abstract

Objectives: A major aim of dental treatment amongst others is the restoration of function
when masticatory performance is impaired due to tooth loss. The most promising and
preferred approach among treatment methods offered to totally edentulous patients is to
provide the patient with implant-supported complete arch-fixed prostheses (ISCAFP).

Material and Method: Patients rehabilitated in the prosthetic dental clinic with ISCAF-
DP and TBCAFDP were included in the study. In addition, individuals with ND were se-
lected as the control group. Each group consisted of 12 individuals. The sieving analysis
and surface EMG method was used to evaluate the chewing performances.

Results: There was no statistically significant difference in the chewing direction and the
EMG results obtained during chewing cycles between patient groups (p<0.05). However,
the interaction of the sieve-patient group was found to be statistically significant (p<0.05).

Conclusion: Patients using ISCAFP can apply chewing forces without hesitation due to
the limitations of the control mechanism. Therefore; for ISCAFP, the fabricating proce-
dures should be followed to distribute the force evenly. Objective evaluations of the mas-
ticatory function and the performance of implant-supported dentures will help clinicians
for the best treatment planning for their patients.

Keywords: Chewing performance, EMG, Implant-supported fixed prostheses, Mastica-
tory performance
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Implant Destekli Sabit Protezlerde Cigneme Performansinin
Degerlendirilmesi

Ozet

Amag: Dis tedavisinin ana amaglarindan biri, dis kayb1 nedeniyle olusan ¢igneme
performansinin rehabilitasyonudur. Tam dissiz hastalara sunulan tedavi yontemleri
arasinda en ¢ok tercih edilen yaklagimlardan biri, hastaya implant destekli tam ark sabit

protezlerin (ISCAFP) uygulanmasidir.
Gerec ve Yontemler:

Calismamizda protetik dis tedavisi kliniginde ISCAFDP (implant destekli tam ark sabit
proteze sahip bireyler) ve TBCAFDP (Dis destekli tam ark sabit restorasyona sahip
bireyler) ile rehabilite edilen hastalar ¢aligmaya dahil edildi. Ayrica kontrol grubu olarak
ND’li (dogal dentisyona sahip bireyler) bireyler secildi. Her grup 12 kisiden olusuyordu.
Cigneme performanslarini degerlendirmek igin elek yontemi ve ylizey EMG yontemi
kullanildz.

Bulgular: Cigneme yonii ve cigneme sikluslar1 sirasinda elde edilen EMG sonuglari
acisindan hasta gruplari arasinda istatistiksel olarak anlamli fark yoktu (»<0.05). Bununla

birlikte, elek-hasta grubunun etkilesimi istatistiksel olarak anlamli bulundu (p<0.05).

Sonug: ISCAFP kullanan hastalar, kontrol mekanizmasinin kisitliliklari nedeniyle ¢igneme
kuvvetlerini ¢ekinmeden uygulayabilirler. Dolayisiyla; ISCAFP igin, kuvveti esit olarak
dagitmanzi saglayan iiretim prosediirleri izlenmelidir. Iimplant destekli sabit protezlerde
¢igneme fonksiyonunun ve performansinin objektif degerlendirmeleri, klinisyenlerin has-

talar1 igin en iyi tedavi planlamasini1 yapmasina yardimci olacaktir.

Anahtar Kelimeler: Cigneme performansi, EMG, Implant destekli sabit protezler, Kas

performansi
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Introduction

A major aim of dental treatment
amongst others is the restoration
of function when masticatory
performance is impaired due to tooth
loss. A growing body of information
was built up in the literature through
studies reporting advances in dental
implant  technology, promising
success rates of implant-supported
fixed dental prostheses, and high
survival rates over the past years.
Patients’ expectations of prosthetic
approaches are important, too,
because patients may demand not
only the restoration of the function
but wish to have an improved
aesthetic appearance as well. The
most promising and preferred
approach among treatment methods
offered to totally edentulous
patients is to provide the patient
with implant-supported complete
arch-fixed prostheses (ISCAFP).!

Objective and reproducible
laboratory tests need to be utilized
to assess the effectiveness of fixed
dental prostheses in ensuring the
restoration of function or a favorable
masticatory performance.? To
determine masticatory performance,
researchers asked individuals to
chew test materials for a specified
period 3, at different levels with
a different number of chewing
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strokes *7, or until the material
in the mouth became ready to be
swallowed.®*!* Although several
methods are available to evaluate
masticatory performance, the use
of the multiple sieve method with
using electromyography (EMQG)
has been observed to be the most
reliable and efficient. Condensation
silicones were used in different ways
for the measurement of masticatory
performance with polymerized
samples.*!""'* Such studies reported
a varying number of cubes and
different chewing methods to
measure masticatory performance.

Despite the patient-reported
advantages of implants in improving
the quality of life, satisfaction, and
mastication, objective evaluations
of the masticatory function and the
performance of implant-supported
dentures are not well represented
in the literature.'*' The aim of
the present study was to evaluate
the masticatory efficiency and the
activity of masseter muscles by
comparing the EMG data results and
sieving method outcomes of patients
with Implant-Supported Complete-
Arch Fixed Prostheses (ISCAFP) to
those of patients with Tooth-Borne
Complete-Arch Fixed Prostheses
(TBCAFP) and Natural Dentition
(ND). The null hypothesis was that
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there would be no differences in the
masticatory performance between
the groups.

Material and Method

This is a cross-sectional study
conducted at Department of
Prosthodontics from Siileyman
Demirel University Dentistry
Faculty. Required permissions
for the study were approved by
the Ethics Committee, number of
E-72867572/050/2473. This project
was conducted by BAP-3847-D1-14.

Patients, who were rehabilitated
with ISCAFDP and TBCAFDP in
the prosthetic dental clinic, were
included in the study. Individuals
with ND were included in the
control group. The adaptation
time was applied to the prosthetic
rehabilitation group in accordance
with the information reported in the
literature.”

Eligible patients were at 40-60 years
of age, had a good general health
status, were diagnosed with Class
I maxillomandibular relationship,
had received no diagnosis of
neurological disorders previously,
had a parafunctional habit, and had
symptoms of temporomandibular
dysfunction. The patients were
examined clinically and underwent
intraoral and extraoral evaluations.

42

The patients participating in the
study were evaluated in three
different groups:

1. Implant-Supported Complete-
Arch Fixed Prostheses (ISCAFP)

2. Tooth-Borne Complete-Arch
Fixed Prosthesis (TBCAFP)

3. Natural Dentition (ND)
Preparation of chewing material

Heavy polysiloxane impression
material (Zetaplus; Zhermack,
Rovigo, Italy) was used as chewing
material. Standard cubes measuring
lcm® were obtained from the
impression material. A plexiglass
mold was used for this purpose.

Test protocol

The masticatory performance and
the chewing ability of patients were
evaluated using EMG. The EMG
activity of the masseter muscle
was recorded using a computerized
device (EMG, Micromed S.L.R
Mogliano Veneto (TV) Italy) and
SystemPlus software (SystemPLUS
version 1.02.1054 Mogliano Veneto
(TV) Italy).

The evaluation of the chewing
function was performed at two
stages separately for the right and
left sides. Patients were given



the silicone cube test material to
be chewed. The EMG electrode
was placed on the left masseter
muscle. The patient was then told
to chew the silicone cube material
40 times using only the maxillary
and mandibular left dental arches
and not to swallow the materials.
Patients started to chew the material
after the “start” command. EMG
recordings were initiated to be
recorded simultaneously. No time
limits were used or a metronome was
not used during the chewing action.
The patient’s chewing strokes were
visually counted by the researcher.
When the 40th stroke was made, the
patient was given a “done” command.
Then, and the EMG recording was
stopped simultaneously by clicking
the “stop” command of the software.
Of the EMG measurements obtained
from the masseter muscle, the
maximum and minimum values of
the potentials and the difference
(amplitude) between the maximum
and minimum values were calculated
and recorded. Data were uploaded
to the SPSS 17.0 (SPSS Inc, USA)
software for statistical analysis.
Results were tabulated.

After completing the chewing test
for each side, an empty plastic
disposable container and a bottle
of 200 ml water were given to the
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patient. The patient transferred the
shattered test material to the plastic
container. Thus, small pieces of test
material trapped in retentive areas
were collected and transferred to
the test container. This procedure
was repeated until the patient felt
or the researcher observed that no
particles remained in the mouth.
The researcher checked the oral
cavity with a dental mirror and
light. During all these procedures,
it was ensured that the patient did
not swallow. The patient rested for
at least one day, then, the same test
procedure was conducted on the
opposite side.

After completing the chewing test,
the materials were left to settle to
the bottom of the container. The
water in the plastic container was
removed using a micropipette.
All particles were transferred to
a different water-filled container
repeatedly to separate the saliva
from the particles. Test particles
were dried and transferred onto a
blank sheet of white paper. Particles
sticking together were separated
with a brush. The sieves were put
in order so that the sieve with the
largest pore (8 mesh) would be at the
top and the one with the smallest one
(60 mesh) would be at the bottom.
The remaining sieves were arranged
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in the order of decreasing pore size
(16, 30, and 45 mesh, respectively).
The collecting container was placed
under the sieve with the smallest
pore size (60 mesh). Sieves of 8,
16, 30, 45, and 60 mesh are shown
in Figure 1. The chewed silicone
particles were transferred to the top
sieve with the largest pore. Then,
the assembly of sieves was placed
on the vibrator and subjected to
vibration for 2 minutes. After this
sieving procedure, the test particles
remaining in each sieve and the
bottom collecting container were
weighed on a sensitive scale. The
comparison of the weights of
particles, which were collected on
each sieve, was used to determine
chewing performance for each
group. The total weight of particles
on each sieve was recorded for the
right and left sides for each material
group. Then, the measurement
results were uploaded to the SPSS
17.0 (SPSS Inc, USA) software for
statistical analysis.

Figure 1. Sieves were used in this study.
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In the statistical analysis of the
study, the data obtained from
measurements were analyzed by
repeated variance analysis technique
in factorial order. The group factor
had three levels: Implant-Supported
Complete-Arch Fixed Prostheses
(ISCAFP), Tooth-Borne Complete-
Arch Fixed Prostheses (TBCAFP),
and Natural Dentition (ND). There
was a direction factor as right
and left. Repeated measurements
were carried out at the levels of
the direction factor. As a result of
variance analysis, the “Tukey” test
was used as a multiple comparison
method to determine statistically
significant differences.

Results

The mean EMG values were higher
in the ISCAFP group compared to
the other two study groups (Figure
2). However, the difference was not
statistically significant. The analysis
of variance showed that direction *
patient group interaction was not
statistically significant.

No statistically significant differences
were found in the obtained EMG
measurements between the study
groups during the chewing cycles
(»<0.05). Although there was not a
statistically significant difference,
the values obtained in all EMG
measurements on both the right and
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left directions were higher in the ISCAFP group compared to the two other
study groups.

A significant relationship was found in the values of EMG potentials
between the right side and the left side. It was found out that patients applied
similar bite forces on both the left and right sides.

Figure 2. Mean values were obtained from EMG tests by the chewing directions of the
study groups.
Table 1. Statistical data of the amount of matter remaining in the sieves in the group *

direction * average amount remaining in the chewing materials taken from the patient
groups.

Amount Amount Amount Afnrlr(l);ﬁ Amount  Amount

Chew- of materi- of mate- of mate- Orial o of mate-  of mate-

ing al remai- rial rema- rial rema- mainin rial rema- rial in the

Direc- ningon 8 iningon ining on on 4 Sg ining on  collecting

tion mesh 16 mesh 30 mesh mesh 60 mesh container

+SEmean +SEmean +SEmean +SEmean +SEmean

+SEmean
. 0,950+ 0,842+ 0,205+ 0,22+ 0,40+ 0,26+
DF“It', Right 146 0110 0039 0,011 0,018 0,006
enti-
X 1,025« 0,767+ 0,194+ 0,20+ 0,45+ 0,27+
tion Left

0,167 0,124 0,050 0,012 0,018 0,008
) 0,882+ 0,815+ 0,158+ 0,48+ 0,61+ 0,34+
FAis- Right 46 0,110 0039 0,011 0,018 0,006
FP " 0,673+ 0,784+ 0,258+ 0,55+ 0,60+ 0,48+
Left 0,167 0,124 0,050 0,012 0,018 0,008
. 1,264+ 0,642+ 0,132+ 0,19+ 0,59+ 0,25+
NTS- Right 6446 0110 0039 0,011 0,018 0,006
FAP 1,329+ 0,602+ 0,109+ 021+ 0,47+ 0,25+
Left 0167 0124 0050 0012 0018 0,008

There were no statistically significant
differences in the chewing direction
or the average amount of chewing
material remaining in the sieves
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(»<0.05). However, the interaction of
the sieve-patient group was found to
be statistically significant (p<0.05),
(Table 1). The average amount of
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material accumulated in each sieve amount of material remaining in
differed from each other within the each sieve differed between patient
same patient group. The average groups (Table2).

Table 2. The average data obtained on the amount of material remaining in the sieves in

the group * sieve subgroups of the materials taken from the patient groups.

Average  Average  Average  Average  Average 1::;5::5:
. amount amount amount amount amount . .
Patient . . . . . . . remaining
Groups remaining remaining remaining remaining remaining in the
in 8 mesh in 16 mesh in 30 mesh in 45 mesh in 60 mesh .
. . . . . collecting
sieve sieve sieve sieve sieve .
container
Full 0,988 + 0,804 + 0,200 = 0,021 = 0,043 + 0,026 =
Dentition 0,143 0,108 0,041 0,011 0,017 0,006
FAISF 0,777 + 0,800 = 0,208 + 0,051 + 0,061 = 0,041 +
0,143 0,108 0,041 0,011 0,017 0,006
1,296 + 0,622 + 0,121 + 0,020 + 0,053 + 0,025 +
NTSFAP 5 143 0,108 0,041 0,011 0,017 0,006

A total of 2.35 g test material was amount of the material collected

used for the chewing test. After
the test, particles were transferred
into the container located at the

in the bottom container among the
groups. However, the amount of
the material collected in the bottom

bottom of the sieves. There were
no statistical differences in the

container was larger in the ISCAFP
group (Table 3).

Figure 3. The average data was obtained on the amount of material remaining in the
sieves taken from the patient groups.
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Discussion

The main purpose of prosthetic
treatments is to restore the chewing
function of the patient, whose
masticatory performance is impaired
due to tooth loss. Masticatory
performance is usually determined
by the degree of crushing or
shredding of a test material.

Several methods have been reported
so far to evaluate masticatory
performance. Such methods include
the measurement of the chewed food
with computer-aided programs,
the analysis of the amount of
sugar remaining in chewing gum,
spectrophotometric analysis of
color-changing food, the analysis
of EMG parameters during the
chewing test, and the measurement
of bite forces. %

Chewing performance was first
tested by the sieve analysis method
by Gaudenz in 1901. Amongst the
available methods for the assessment
of chewing performance, the sieve
analysis and surface EMG methods
are observed as the most reliable and
efficient.'!!

In this study, patients chewed a 1
cm® cube of dense polysiloxane
impression material with 40 chewing
strokes for each direction (right and
left). The comfort of patients during
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the chewing was ensured so that
they could chew naturally. It was
observed that, when the metronome
was used, patients panicked to
follow the metronome’s thythm, and
undesired mandibular movements
occurred. Therefore, a metronome or
a similar device was not preferred.!

Aras et al. studied particle size
grading. In that study, patients with
removable partial dentures and with
natural teeth supported short arch
fixed prostheses were compared.
The study reported that the size of
the particles was close to each other,
and there were no very large and very
small particles as outliers.?>* In this
study, we observed a higher amount
of chewing material, especially
in the 45 and 60 mesh sieves and
in the collection container at the
most bottom in the ISCAFP group.
However, the difference between the
other groups was not statistically
different.

When comparing a healthy natural
tooth with a healthy implant, an
implant’s probing pocket depth has
been reported to be approximately
0.5 mm deeper compared to that of
a natural tooth. The pocket depths
in the buccal and lingual implants
are 0.5-1 mm less deep compared
to their proximal counterparts.
Since the abutment length and the
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restoration margin of the implant
can affect the probing pocket depth,
it has been reported that the normal
probing pocket depth may be
different in different implant systems
and in anterior-posterior regions.”
Out of the 2.35 grams of material
given to the patient, the weight of
the material returned by the patient
and the amount of material loss were
calculated. Although no statistically
significant differences can be found,
patients with ISCAFP on both the
right and left sides had the highest
amount of lost material. Because
pockets are deeper in implants
compared to natural teeth, it may be
suggested that the lost material can
get stuck in implant pockets.

Many studies have shown that one
of the methods that can objectively
evaluate muscle activity during
chewing is the analysis of EMG
recordings.’*** EMG records of
muscles during chewing provide
data to calculate the energy, which
is consumed by relevant muscles
during the actions of eating or
swallowing.?*® Therefore, we used
EMG recordings from the masseter
muscle in our study in order to
evaluate the relationship between
chewing performance and muscle
activity and to compare the obtained
data between the study groups.
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In this study, we found that
measured values obtained by
EMG were highest both on the
right and left sides in patients with
ISCAFP compared to the two other
study groups. Therefore, the null
hypothesis was partially rejected.

Bersani et al. compared EMG val-
ues between patients with maxillary
complete dentures and mandibular
ISCAFP to patients with ND. EMG
measurements were taken during
resting, right and left lateral move-
ment, protrusion, and maximum
tooth clenching. Especially during
protrusion and in the resting posi-
tion, patients with maxillary com-
plete dentures and mandibular IS-
CAFP showed markedly high EMG
activity, while patients with ND
showed higher values during max-
imum clenching. Bersani et al. have
argued that in patients with maxil-
lary complete dentures with man-
dibular ISCAFP, an increase occurs
in the basal tone of the muscles.
Therefore, an increase is observed
in EMG values.? Furthermore, the
lack of function of the periodontal
ligament has been observed, which
would normally affect the coordi-
nation of motor and sensory func-
tions. Patients with ND showed low
EMG values in postural positions
and high EMG values in maximum
tooth clenching positions. *°



In another study, EMG values
were compared between groups
with ISCAFP, implant-supported
overdentures, and ND. That study
found that the muscular symmetry
of the masseter muscles of the
patients was similar across the
groups. However, similar EMG
measurements were obtained in
all groups during standardized
activities.’!

The brain relies on information from
sensory input from orofacial struc-
tures to control oral motor behaviors
such as biting, chewing, speaking,
and oral manipulation. Natural teeth
are equipped with extremely sensi-
tive tactile sensors — periodontal
mechanoreceptors. These sensors,
located in periodontal ligaments,
provide information about tooth
loads. Besides this information,
high hold force levels are observed
in patients who lack periodontal re-
ceptors (i.e., patients treated with
dental prostheses that are supported
only by the oral mucosa or patients
with osseointegrated implants).
Indeed, the mean hold force gen-
erated by patients, who lack peri-
odontal receptors, are remarkably
similar to those generated by den-
tulous subjects under periodontal
anesthesia. Furthermore, in anes-
thetized subjects and patients lack-
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ing periodontal receptors, the mor-
sel often escapes from incisal edges
during mastication, indicating an
impaired spatial control of the jaw
action vector. Thus, in the absence
of periodontal afferent information,
patients show a marked impairment
in controlling precise oral manipula-
tion. Therefore, it may be suggested
that periodontal receptors play an
important role in the specification
of the level, direction, and point of
attack of forces used to hold and ma-
nipulate food between the upper and
lower jaw teeth.’>

In the study performed by Van
Kempen et al., similar results
were obtained patients groups
with ISCAFP, implant-supported
overdentures, and ND from EMG
measurements taken during the
exertion of the maximum bite force,
exceeding the pre-implantation
values within 3 months after
successful prosthetic rehabilitation.**
Gartner et al. have shown in their
study that even one month is enough
for patients to regain muscular
coordination.®

In our study, EMG tests were
scheduled on dates following the use
of prostheses for at least one month.
The obtained EMG data on those
dates were similar to the results that
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were obtained in previous studies.
Regardless of the mechanism, the
capacity of implants for providing
sensory input is about eight times
less compared to natural teeth.’>3
Due to the lack of sensory feedback
from the periodontal ligament, the
values of patients with implants were
higher in all EMG measurements
taken from both the right and left
sides.

Conclusion

Patients with ISCAFP can apply
disproportionate chewing forces
because of the deficient control
mechanism. Although this seems to
be favorable for breaking down the
chewed material, it is unfavorable
for the material used to restore the
occlusal morphology, the framework
material, and the abutment-implant
units underneath. Furthermore, the
supporting bone may be affected
unfavorably, too. Therefore,
fabricating procedures should be
followed carefully to distribute the
force evenly in the mouth when
the restoration is performed with
ISCAFP.

Further research through future
long-term clinical trials is required
to understand the phenomena of
osseoperception. The long-term
results of such studies may help
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researchers design optimized
dental implants providing better
masticatory outcomes and perform
successful implant-supported
restorations.
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Ozet

Ortodontik tedavi ile kisilere fonksiyonel, estetik ve stabil bir giillimseme saglanmasi
hedeflenmektedir. Ugiincii biiyiik az1 dislerinin gelisiminin farklihk géstermesinden
dolay1 bu dislere nasil yaklagilmasit gerektigi konusunda goriis birligi bulunmamaktadir.
Bu sebeple ortodontik tedavi planlamalarina siklikla dahil edilememektedir. Ortodon-
tik tedavi segeneginin {igilincii bilyilik az1 dislerinin siirme potansiyelini degistirebilmesi,
bu dislerin ortodontik tedavi esnasinda birtakim problemlere yol acacagi diisiincesi ve
tedavi sonrasinda niikse sebep olacagi diisiincesi bu dislerin profilaktik ¢ekimini giind-
eme getirmektedir. Bu derlemede iiciincii biiyiik az1 diglerinin; stirmesi ve gomiili kalma
sebepleri, ortodontik tedavi sonrasinda goriilen niiks ile iliskisi, profilaktik ¢ekimin ge-
rekliligi, cekimli ortodontik tedaviler ile iliskisi ve iist biiyiik az1 distalizasyonu ile iliskisi

degerlendirilmistir.

Uciincii biiyiik az1 dislerinin dentisyon iizerindeki etkileri kesin olarak bilinmemesine
ragmen bu dislerin ¢ekimi siklikla giindeme gelmektedir. Cekimlerin gergekten gerekli
olup olmadig1 ve olasi etkileri ile ilgili dental literatiirde bir¢ok tartisma yer almaktadir.
Bu derlemede; dis hekimlerinin ve ortodontistlerin {igiincii biiyiik az1 diglerini degerlend-
irmesine yardimci olmak, hasta ve hekim konforunu arttirmak, tedavi stabilitesini art-

tirmak, maliyeti azaltmak amaciyla bir rehber olusturulmas1 amaglanmistir.

Bu derleme, bilgisayar ortaminda “Pubmed” ve “Google Scholar” veritabanindan tigiincii
biiyiik az1 digleri,ortodontik tedavi, niiks, dis ¢ekimi ve biiylik az1 distalizasyonu anahatar

kelimeler kullanilarak yapilan arama sonucunda literatiiriin taranmasi ile hazirlanmistir.

Anahtar Kelimeler: Biiyiik azi distalizasyonu, Dis ¢ekimi, Niiks, Ortodontik tedavi,
Ugiincii biiyiik azi disleri
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General Approach to Third Molars Before and After
Orthodontic Treatment

Abstract

Orthodontic treatment aims to provide a functional, aesthetic and stable smile to people.
The development, eruption, and impaction rates are different for the third molars, therefore,
how to approach these teeth is a controversial issue, and they are not often included in
orthodontic treatment plans. The fact that the orthodontic treatment option can change
the eruption potential of the third molars, the thought that these teeth will cause some
problems during orthodontic treatment, and the thought that they may cause recurrence
after treatment brings the prophylactic tooth extraction approach to the agenda. In this
review, the third molars; the reasons for persistence and impaction, their relationship
with relapse after orthodontic treatment, the necessity of prophylactic extraction, their
relationship orthodontic treatments with extraction, and their relationship with maxillary

molar distalization were evaluated.

Although the effects of the third molars on dentition are not known precisely, the extraction
of these teeth is frequently discussed. There is a lot of discussion in the dental literature
regarding whether extractions are really necessary and their possible effects. In this review,
it is aimed to create a guide to help dentists and orthodontists to evaluate third molars, to
increase patient and physician comfort, to increase treatment stability, and to reduce costs.
This review has been prepared by scanning the literature as a result of the search using
the keywords of third molars, orthodontic treatment, recurrence, tooth extraction, and
molar distalization from the “Pubmed” and “Google Scholar” databases in the computer
environment.

Key Words: Molar distalization, Orthodontic Treatment, Relapse, Third molar teeth, Tooth
extraction
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Giris

Uciincii  biiyiikk azi  dislerinin
gelisimi ve dentisyon {izerindeki
etkileri ge¢misten bu zamana
biiyiik  bir tartisma  konusu
olmustur. Bu dislerin mevcudiyeti,
kalsifikasyonu, kuron-kok yapilari
veslirme zamanlamasikisidenkisiye
biiyiik farkliliklar gosterebilmekte
ve en stk gomiilii kalan disler olarak
bildirilmektedir.! Ayn1 zamanda
liclincii biiyiik az1 dislerinin ¢ekimi
ag1iz ve dis cene cerrahisinde en
sik yapilan iglemlerden biri olarak
karsimiza ¢ikmaktadir. Her sene
milyonlarca {iglincli biiyilk az1
disine ciiriige, perikoronite, kiste ve
caprasikliga sebep oldugu gerekce-
siyle ¢ekim endikasyonu konul-
maktadir. Cekimlerin  gercekten
gerekli olup olmadigr ile ilgili
dental literatiirde bir¢ok tartisma yer
almaktadir. Yapilan arastirmalarda,
bir¢ok hekimin asemptomatik dahi
olsa tigiincii biiylik az1 dislerinin

cekimini  hastalarima  Onerdigi
gorilmistiir.>1-3
Ugiincii  bilyiikk az1  dislerinin

varyasyonlar1 ve gomiilii kalmalar
sebebiyle cogunlukla ortodontik te-
davi planlamasina dahil edilmedigi
goriilmektedir. Ancak bu disler ort-
odontik tedavinin sonuglarindan et-
kilenebilmektedir bu sebeple tedavi
planlamasinda dikkate alinmasi ger-
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eken 6nemli bir faktordiir. Ozellikle
ortodontik tedavi sonrasinda kesici
disler bolgesinde caprasikliga se-
bep olup olmadiklar1 gegmisten bu
zamana tartisilmaya devam etmekte
ve genel goriise gore alt cenede an-
terior bolgeye kuvvet uyguladiklar
gerekcesiyle  profilaktik  olarak
cekimi siklikla giindeme gelebilme-
ktedir.?'

Uciincii  Biiyiik Az Diglerinin
Siirmesi ve Gomiilii Kalma Stklig

Maksiller {giincii  biiylik  az1
dislerinin ~ kalsifikasyonu  7-9
yas araliginda baglar. 12-16 yas
araliginda ise kuron olusumu
tamamlanir ve 17-21 yas araligin-
da stirmesi gergeklesir.® 18-25 yas
araliginda ise bu dislerin kok olusu-
mu tamamlanir. Mandibular ti¢lincii
biiyiik az1 diglerinin kalsifikasyonu
ise 8-10 yas araliginda baslar, kuron
olusumu, siirmesi ve kok olusumu
maksiller digler ile ayni1 yas araligin-
da tamamlanir.

Uciincii ~ biiyilkk azi  dislerinin
gelisim evreleri standardize edilmis
olsa da her zaman beklenildigi
gibi gerceklesmemekte olup bu
durum siirme farkliliklar1 ve/veya
problemleri, stirme ihtimalleri ve
dentisyona olas1 etkileri sebebiyle
ortodontik  tedavi  planlamasini
yakindan ilgilendirmektedir.*
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Bu diglerin gomiilii kalmalari,
genetik faktorlere bagl olabilecegi
gibialt ve iist cene kavislerindeki yer
darlig1, c¢enelerin yetersiz biiylime
potansiyeli, ideal olmayan gelisim
ve siirme yonii, eksternal oblik ¢izgi
ve buksinator kasinin etkisi gibi
bircok faktore baglanabilmektedir.
Mandibular {i¢iincii  biiylik az1
disleri en sik gomiilii kalan disler
olarak bildirilmistir.! Kaplan ve
ark. yaptiklar retrospektif calisma-
da mandibular {giincli biliylik az1
dislerin %65,4 oraninda gomiili
oldugunu, maksiller ii¢lincli biiyiik
az1 dislerin gomiilii kalma oraninin
ise %31,75 oldugunu tespit etmisle-
rdir.’

Begg ve ark. ise eski insanlarda
abraziv beslenmeye bagli olarak
interproksimal aginmalarin fazla
olmasi ile dentisyondaki digler-
in meziale dogru hareket eder-
ek tgcilincli biiyiikk azilara siirecek
yer saglandigin1  bildirmislerdir.®
Gilinlimiizde ise bu agmmalarin ye-
tersizliginden dentisyonun meziale
hareketinin azalmasi  sebebiyle
ticlincli azilarin gdmiili kalisin il-
iskilendirilmistir.?

Bjork ve ark. liglincii biiyiik azilarin
gbomiilii olmalarini retromolar bolge
ile ilgili remodelling yetersizligine
baglamislardir. Arastirmacilar lon-
gitudinal ¢alismalarinda 243 vakay1
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implantlar uygulayarak radyolo-
jik olarak incelediklerinde man-
dibula uzunlugundaki degisimler,
kondiler biiyiime yonii, mandibular
dentisyonun geriye doniik siirme-
si ve ligiincii biiylik azilarin matu-
rasyonunda gecikmenin bu disler-
in gomiili kalmasinda etkili olan
iskeletsel ve dental faktorler olarak
tanimlamiglar, duruma goére bu
faktorlerin  “birbirini  gii¢clendire-
bilecegi veya etkisiz hale getirebi-
lecegini” de belirtmislerdir.”

Ricketts ve ark. mandibular gelisim
miktart ile li¢lincli biiylik azilarin
ileri ve yukar1 dogru hareketi
arasindaki  iliskiyi  incelemisler
ve lgclincli biiyiik azilarin %50
oraninda siirme sanst olabilmesi
i¢in, kuronlarinin %50’sinin  ek-
sternal ¢ikintinin iizerinde olmalar1
gerektigini ve dis siirme yOniiniin
gomiilii kalmasinda 6nemli bir rol
oynadigini tespit etmislerdir.®

Xi sefalometrik noktasi ile daimi
ikinci biiyilk az1 diginin distal
ylizeyine olan mesafe, Schulhof ve
ark. tarafindan tigilincii biiyiik azinin
gomiili kalma ihtimalini hesap-
lamada kullanilmigtir. Bu Olgiime
gore 25 mm altinda gémiilii kalma
thtimali artarken bu uzunluk artik¢a
disin siirme ihtimali de artmaktadir.’



Richardson ve ark. 95 vakayi
inceledikleri calismanin sonuglarina
gore mandibular genisligi az olan
ve kisa mandibular uzunluga sahip
iskeletsel sinif II vakalarda tigiinci
bliyilk azilarin gomiilii kalma
oranlarmin daha fazla oldugu
sonucuna ulasmislardir.’® Ancak
Ades ve ark iiclincii biiyiik azilar
tamamen gomiilii veya slirmiis olan
toplam 97 vakay1 sefalometrik film-
ler tizerinden degerlendirdiklerin-
den vakalar arasinda mandibular
biliyiime acisindan anlamli fark bu-
lunmadigini belirtmistir.’

Hattab ve ark. yas ortalamasi 19.7
olan {igiincii biliyiik az1 disleri
meziale agili 36 vakayr panora-
mik radyografiler ile incelemisle-
rdir. Ortalama 24 yasma geld-
iklerinde Tgiincii biiyiik azilarin
pozisyonlarinin zamanla degiserek
stirdiigiini ve bu dislerin slirme
potansiyelinin dngoriilemeyecegini
One stirmuslerdir.!!

Maksiller {gilincii  blyik az
diglerinin ~ gomili  kalmasim
degerlendiren Artun ve ark. adlesan
donemdeki 132 hastay1 incelemeleri
sonucunda elde ettikleri bulgulara
gore bu dislerin angulasyonunun
okluzal diizlem ile yaptigr a¢inin
30 dereceden fazla olmasinin, ret-
romolar bolgedeki mesafenin yeter-
sizliginin ve Mandibular Diizlem/
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Sella-Nasion oraninin azalmasinin
etkin faktorler oldugunu gordiikler-
ini belirtmiglerdir.'”” Artun ve ark.
ortodontik tedavi uygulanan 389
hastanin lateral sefalogramlarini,
periapikal radyografilerini ve ¢alig-
ma modellerini retrospektif olarak
incelemislerdir.  Ugiincii  biiyiik
az1 diglerinin okliizal diizlem ile
yaptiklar1 agilar karsilastirildigin-
da meziale 40 dereceden fazla agisi
olan mandibular {igiincii biiyiik
azilari gémiilii kalma riskinin ola-
bilecegini bildirmislerdir.’

Behbehani ve ark. 134 hastayi
radyolojik  olarak inceledikleri
caligmada, tgiincii biiylik az1 dis
germlerinin mezial angulasyonlari
ile mandibulanin 6ne dogru
bliyiimesinin ~ gomiilii ~ kalma
thtimalini artirdigin1 ayni1 zamanda
eriipsiyon alaninin yetersizliginin
de fgclincii bliyiik az1 dislerinin
sirmesinde Onemli bir faktor
oldugunu agiklamiglardir.'®

Kaya ve ark. 140 vaka iizerinde
yaptiklar1 g¢alismaya gore lgiincii
bliyiik az1  dislerinin  siirme-
sinde birinci, ikinci ve ficlinci
bliyiik az1 dislerinin mezio-distal
genisliklerinin toplaminin, ii¢lincii
biiylik az1 dislerinin kok sayisinin,
alveol kretin yiksekliginin,
musun anterior ve posterior ke-
narmin vertikal yiiksekliginin ve

ra-
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retromolar bolgenin yiiksekligi ve
genisliginin etkili oldugunu tespit
etmiglerdir.'

Legovi¢ ve ark. alt {i¢lincii biiyiik
az1 dislerinin prognozunun
retromolar bolgenin genisligi ile
iliskilendirilemeyecegini tespit
etmigler, ayrica lg¢iincli biiylik az1
dislerinin pozisyonu ile yiiziin
bliylime paterni arasinda anlaml1 bir
iliski olmadigini belirtmislerdir.'®

Ucgiincii  bilyiikk az1  dislerinin
slirmesi veya gOmiilii kalmasi
genetik birtakim 6zelliklerle birlikte
beslenme aligkanliklar1 ve genel
dis asinmasinin miktart gibi diger
faktorlerden de etkilenebilmektedir.
Kutesa ve ark. sosyoekonomik
ozelliklerin ve beslenme
faktorlerinin, tclincli biiyik az

dislerinin slirme zamanlamasina
etkisi olup olmadigini
degerlendirmistir. Arastirmanin
sonucuna gore sosyoekonomik
seviyenin  lg¢lincli  biiyiikk azi
dislerinin slirme zamanlamasina

etkisinin olmadigin1 ancak viicut
kitle indeksi fazla olan bireylerde
liclincli biiyiik az1 dislerinin daha
erken siirdiiglinii tespit etmislerdir. '
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Daimi Dis Cekimli Ortodontik
Tedavinin Uciincii Biiyiik Azilar
Uzerine Etkisi

Aktif bilyiime doneminde uygula-
nan ortodontik tedavi dentisyonun
gelisimini etkileyebilmektedir. Ort-
odontik tedaviden farkli sekillerde
etkilenebilen iiclincii biiyik azi
dislerinin ¢ekimi ortodonti pratigine
dogrudan dahil edilmese de teda-
vi planin1 ve sonucunu etkileye-
bilmektedir. Cekimli ve ¢ekimsiz
ortodontik tedavi sonrast gémiilii
liclincii biliylik az1 dislerinin siirme
potansiyeli ve bu dislerinin slirme-
sinin Ozellikle mandibular denti-
syonda caprasiklik olusturma etkisi
giiniimiizde de 6nemini koruyan bir
arastirma konusudur.?

Ortodontik nedenlerle tek tarafli
veya cift tarafli olarak birinci ve/
veya ikinci kiigiik azilar, birinci
ve/veya ikinci daimi  bilylk
az1 dislerinin ¢ekimi yapilmasi
sonucunda {glinci  biiylik azi
dislerinin slirme potansiyelinde
farkliliklarin tespiti arastirmacilari
ortodontik tedavi planlari
arasindaki farkliliklarin  tGgiinci
bliylik az1 disleri lizerindeki etkisini
aragtirmaya sevk etmistir.’

Saysel ve ark., birinci kiiclik azi
disi ¢ekimli ortodontik tedavi
gormiis 37 hasta ile c¢ekimsiz



olarak ortodontik tedavi gérmiis 33
hastanin {i¢iincii biiyiik az1 diglerini
karsilagtirmiglardir. Calismanin
sonuglarma  gore,  mandibular
licinci  biiylik azilarin, okluzal
diizlem ve ikinci biiylik az1 disleri
ile yaptiklart agilarin  anlamh
sekilde farkli olduklar1 goriiliirken
cekimli ve c¢ekimsiz tedavi gdren
hastalarda maksiller tigiincii biiyiik
azilarin angulasyonlar1 agisindan
anlamli fark bulunmamustir.
Cekimli tedavi sonunda mandibular
ticlincii azilarda diklesme meydana
geldigi tespit edilmistir.'’

Richardson ve ark. yaptiklarn
retrospektif arastirmada tek
tarafli ve ¢ift tarafli olmak {izere
ikinci biiylik az1 disleri cekilerek
tedavi edilen toplam 63 hastay1
ortodontik tedaviden 3-10 yil
sonra degerlendirdiklerinde biitiin
mandibular t¢lincii biiyiik azilarin
stirdiigiinii, %99 unun ayni1 zamanda

mezio-distal ~ yonde  diklesme
gosterdigini  belirtmislerdir. Bu
caligmanin  sonuglarma  gore,

mandibular ti¢lincii biiyiik azilarin
ikinci biiyiik az1 dis ¢ekimlerinin
ardindan mezio-distal egimlerini
otomatik diizeltme gosterdigi ve
liclincii biiyiik az1 diglerinin gelisim
asamalarmm  erken  donemde
olmalarinin da silirme basarisini
artirdigini bildirmislerdir.'
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Orton-Gibbs ve ark. mandibular
ikinci biiylik az1 dislerinin ¢ekimi

ile tedavi edilen vakalarda
liclincii  biiylik az1  dislerinin
angulasyonlarinda diizelme
meydana gelerek diklestiklerini
belirtmiglerdir. Ayn1 ¢alismada
mandibular {iglincli  bliylikk az1
dislerinde goriilen diklesmenin

maksiller {i¢iincii biiylik az1 diglerine
oranla daha fazla oldugunu da tespit
etmislerdir.”

Pan ve ark. kiiclik az1 disi ¢ekimi ile
tedavi olan hastalar1 inceledikleri
aragtirmalarinda ortodontik tedavi
sonrasinda maksiller ii¢lincii biiyiik
az1 dislerinin 6ne ve asagi yonde
hareket ettiklerini ancak ortodontik
tedavi Oncesindeki angulasyonlari
ile tedavi sonrasindaki
anguslasyonlar1 arasinda anlamli bir
fark olmadigini tespit etmislerdir.”

Rindler 10-15 yas araligindaki sinif
II malokliizyona sahip mandibular
caprasikligi olan ve mandibular
ikinci biiyiik az1 dislerinin ¢ekimi ile
tedavi edilmesi planlanan 78 hastay1
degerlendirdigi calismasinda;
hastalarin %77 sinde {i¢iincii biiyiik
az1 dislerinin, ikinci biiylik az1
dislerinin yerine geldigini tespit
etmistir.?!

Miclotte ve ark. 2017 yilinda yaptigi
retrospektif calismada ortodontik te-
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davi gormiis 296 hasta incelemisle-
rdir. Bu arastirmanin sonucunda
dis ¢ekimli ortodontik tedavi géren
hastalarda ii¢lincii biiyiikk az1 disi-
nin siirme alaninda anlamli miktar-
da artma, maksiller ve mandibular
liciincii biliylik azilarin dik yondeki
pozisyonlarinda pozitif anlamda
farkliliklar goriilmiistiir. Ugiincii
biliyiik azilarin angulasyonlar1 ve
mandibular kanal ile iligkisi agisin-
dan degerlendirildiginde ise anlamli
bir fark bulunamamistir.*

Gaumond ve ark. farkli
malokliizyonlara sahip olan ve
panoramik rontgende tigiincii biiyiik
az1 germleri goriilen 11 hastanin
ikinci biiyiik azilarma germektomi
uygulanarak tedavi edilmesine karar
vermislerdir. 22 adet tigiincii biiyiik
az1 disleriden 19’unun oldukga
bagarili bir pozisyonda ark i¢inde
yerini aldigin1 belirterek hafif ya da
orta dereceli mandibular ¢aprasiklik
olgularinda dort adet kiigiik az1 dis
cekimi yerine bu metod ile tedaviyi
onermislerdir.?

Gooris ve ark. 9 ile 19 yas arasindaki
ikinci biiyikk az1  dis ¢ekimi
takiben birinci biiyiikk az1 disinin
distalizasyonu ile tedavi olan 95
hastanin panoramik radyografilerini
degerlendirmis ve tiglincli biiyiik
az1 dislerinin neredeyse hepsinin
meziale egilimli olarak siirdiiklerini

60

tespit etmislerdir.”* Staggers ve ark.
1se 3371 kiigiik az1 disi ¢ekimi ile
tedavi olan 78 hastanin panoramik
rontgenlerini  retrospektif olarak
degerlendirdikleri ¢alismalarin-
da iglincii azilarin angulasyon-
lar1 acisindan anlamli bir fark ol-
madigini belirtmislerdir.®

Akcam ve ark. 2015 yilinda
yaptiklart arastirmada; smmf 11
malokliizyona sahip dort kiigiik az1
disi ¢cekimi ile tedavi edilen 30 hasta
incelemis, maksiller ve mandibular
liciincli biiyiik az1 dislerinin angu-
lasyon degisimini degerlendirmisle-
rdir. Bu galismada moderate ank-
raj ile tedavileri gergeklestirilen
vakalarda {i¢iincii biiyiik azi disi-
nin eriipsiyonu i¢in yer saglandigi
tespit edilmistir.?®

Williams ve ark. ortalama yas1
13 olan, ikinci kiiciik az1 ve bir-
inci bliylik az1 ¢ekimli ortodontik
tedavi goren 260 vakayr incele-
dikleri ¢alismada, kiigiik az1 disler-
inin ¢ekimi tercih edilen vakalarda
liclincii biiylik az1 dislerinin siirme
olasiliginda anlamli bir artig bulun-
mamustir. Birinci biiylik az1 ¢gekimi
ile tedavi edilen vakalarda ise
liclincii biiylik az1 dislerinin siirme
potansiyelinde anlamli bir artig
gorildiigi belirtilmigtir.”’



Salehi ve ark. yaptiklar1 ¢aligmada
ise birinci  kiigiik az1 ¢ekimli
hastalar, c¢ekimsiz tedavi edilen
hastalar ve ortodontik tedavi
gormeyen hastalarin {igiincii biiyiik
azi1 dislerinin siirme oranlarini:
cekimli tedavi edilenlerde %42,
cekimsiz tedavi edilenlerde %12,
ortodontik tedavi gormeyen
kontrol grubunda %20 olarak tespit
etmiglerdir.”® Benzer sekilde

De-la-Rosa-Gay ve ark. yaptig1
arastirmanin sonuclarina gore ikin-
ci biiylik az1 ¢cekimi ile tedavi edilen
hastalarda maksiller ve mandibular
liclincii biiylik az1 dislerinin basari
ile stirdiiklerini ve dik pozisyona
ulasabildiklerini tespit etmislerdir.
Ayrica bu ¢alismada ticiincii biiyiik
azilari geg gelisim donemine denk
gelindiginde meziale devrilmenin
daha fazla oldugunu ve proksimal
kontaklarda yetersizlik goriilme-
siyle basarisiz bir siirme goriilebi-
lecegini de bildirmislerdir.”®

Kale ve ark. 2021 yilinda yaptiklar
arastirmada kiiciik az1 dis ¢ekimi
yapilarak ortodontik tedavi gdren
hastalarin  mandibular  iglincii
biliylik az1 dislerinin siirmesi ve
egimlerinde olan degisiklikleri,
cekimsiz ortodontik tedavi olan
hastalar ile karsilastirmiglardir. Ret-
rospektif olarak 53 hasta incelen-
migstir. Cinsiyet farkliligi, ortalama
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yas ve gozlem stireleri arasinda her-
hangi bir farklilhik bulunmamistir.
Arastirmanin sonuglarina gore ikin-
ci kiiciik az1 ¢ekimi ile ortodontik
tedavi olan hastalarda slirmemis
iclincii biliyiik az1 dislerinin egim-
lerinin 1iyilestigi ve ark igerisine
sirme ihtimalinin arttif1 tespit
edilmistir. Cekimsiz tedavilerin,
iclincii biiylik azilarin egimlerinde
ve konumlarinda etkisinin ise ¢ok
az oldugu belirtilmistir.*

Uciincii  Biiyiik Az Diglerinin
Anterior Caprasikhiga Etkisi ve
Profilaktik Cekim

Ugiincii  bilyiikk az1  dislerinin
mevcudiyeti, slirme derecesi ya
da pozisyonunun dentisyona ve
ozellikle de anterior caprasikliga
sebep olup olmadig1 gegmisten bu
yana arastirilmaktadir. Literatiirde
¢ok uzun zamandan beri tartisilan
bir konu olmasima ragmen {igiincii
bliyiik azilarin anterior ¢aprasikliga
sebep olup olmadigi ile ilgili halen
ortak bir karara ulasilamamistir.
Baz1 arastiricilar iiglincii biiylik az1
dislerinin gomiilii, asemptomatik,
lokal herhangi bir hastalik etkeni
olmasa da ortodontik tedavi
sonrasinda slirmek ig¢in anterior
bolgeye bir kuvvet uygulayip
caprasiklik meydana getirecegi
diisiincesi ile profilaktik olarak
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cekilmesi
savunmuslardir.

gerektigi

31-34

gorusunt

Niedzielska ve ark. yaptig1 arastir-
mada ti¢lincii biiyiik az1 dislerinin
eriipsiyon alami yeterli oldugunda
caprasikliga sebep olmayacagim
ancak yeterli yer yoksa anterior
dentisyonda ¢aprasikliga sebep ola-
bilecegi goriisii ortaya atilmistir.’!
Ancak dental literartiirde bu fikrin
aksini savunan arastirmacilar da
mevcuttur.’?>*

Bu konu hakkinda 1917 yilinda
Dewey yaptig1 calismada tigiinci
biliylik az1 dislerinin silirmesi ig¢in
yere ihtiyact olmasi sebebiyle an-
terior bolgede caprasikliga neden
oldugunu bildirmistir. Bu ¢alismay-
la birlikte birgok ¢alismada anterior
caprasiklifa sebep olduguna dair
gortsler bildirilmistir.32.

Vego ve ark. ise liglincii biiyiik az1
disleri olan vakalar ile konjenital
olarak iiclincii bliylik azi disleri
eksik olan vakalar1 karsilastirdiklar
calismalarinda, igilincii biiyiik azi
disleri siirmiis olan grupta daha fa-
zla anterior ¢aprasikligin oldugunu
bulmuslardir.*?

Lindqvist ve ark. bilateral {igiincii
biiylikk az1 disleri c¢ekilen 52
hastay1 inceledikleri ¢aligmalarin-
da igclincli biiylik az1 disi ¢ekimi
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yapilan kadranda daha az anterior
caprasiklik tespit etmislerdir.>*

Southard ve ark. c¢alismasinda
lictincii biiytik az1 disi cekimi 6ncesi
interdental alanlarda olusan kuvvet
ile ¢ekim sonrasindaki interdental
kuvvet karsilagtirdiginda anlamh
bir fark bulamamiglardir. Bu
sebeple anterior caprasikliga sebep
olmamast i¢in profilaktik ¢ekim
yapilmasi desteklenmemistir.*

Van der Scoot ve ark. 1997 yilinda
ortodontik tedavi gérmiis, liclinci
bliyilk azilar1 siirmiis, c¢ekilmis,
cekimi yapilmamis ve konjenital
olarak eksik olan 99 hastay1
ortodontik tedaviden tii¢ y1l sonraki
durumlarim1  karsilastirmis ve bu
dort grup arasinda figiincli biiyiik
az1  dislerinin  mevcudiyetinin
ortodontik tedaviden sonra meydana
gelen caprasiklik agisindan anlamli
bir fark olusturmadigmi ortaya
koymuslardir.*

Harradine ve ark. 1998 yilinda
ortodontik tedavi sonrasi ii¢iincii
biytik azilar1 cekilmis olan grup
ile ¢cekim yapilmamis olan grupta
anterior bolgede goriilen capragiklik
miktarin1  karsilastiginda; gruplar
arasindaki farkin istatiksel
olarak anlamli olmadigini tespit
etmislerdir.’’



Sidlauskas ve ark. 91 hastanin ver-
ilerini incelemis ve tglincii biiytik
az1 dislerinin varligmin alt anteri-
or dentisyonda caprasiklik agisin-
dan anlamli bir fark ortaya koy-
madigin1  bildirmislerdir.® Mettes
ve ark. 2005 yilinda yaptig1 arastir-
maya gore adolesan ya da erigkin
donemde olan bireylerin profilak-
tik olarak iiclincii bliyiik azilarmin
¢ekilmesinin ileri donemde an-
terior caprasikligi  Onlemedigini
ya da ihtimali azaltmadigini bul-
muslardir. Bu calismanin 1s1ginda
profilaktik olarak {ciincii biiyiik
az1 disi ¢ekiminin gereksiz oldugu
sonucuna varmiglardir.*

2021 yilinda Gokge ve ark-yaptiklari
caligmada tigiincii biiyiik az1 disler-
inin okluzal diizlem, mandibular
diizlem ve ikinci biiyiik az1 disi ile
yaptiklar1 acilarin  dentisyondaki
caprasiklikta bir farklilik meydana
getirip getirmedigini incelemis ve
arastirma sonucunda {i¢ilincii biiytik
az1 dislerinde goriilen bu parame-
trelerin anterior c¢aprasiklik ile bir
iliskisinin olmadigini tespit etmisle-
rdir.*

Bircok calismada {igiincii biiyiik az1
dislerininmevcudiyetininaltanterior
bolgede meydana gelen ¢aprasiklik
ile iligkilendirilemeyecegi tespit
edilse de bazi arastirmalarda anterior
bolgedeki ¢aprasikligr artirdiginin
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tespit edilmesiyle bu konuda ortak
bir fikir birligine ulagilamamistir.’

Uciincii  Biiyiik Az Digslerinin
Birinci  Biiyiik Az Dislerinin
Distalizasyonu Uzerindeki Etkisi

Maksiller biiyiik az1 dislerinin dis-
talizasyonu ge¢misten gilinlimiize
digsel smif II malokliizyonlarin
diizeltilmesinde uygulanan bir ort-
odontik tedavi yontemidir. Ag1z i¢i
ve dig1 yontemler ile azi disi dis-
talizasyonu gercgeklestirilebilecegi
gibi agiz i¢i distalizasyon aparey-
lerin estetik olmalari, hasta koop-
erasyonu ihtiyacini ortadan kaldir-
malari, siirekli kuvvet uygulamalari
gibi birtakim avantajlar saglamak-
tadir. Bununla birlikte agiz ici
biiyiik az1 distalizasyonu yapan apa-
reylerde biiylik azi disler distalize
edilirken ankraj {nitesini olustur-
an dis gruplarinda ankraj kaybinin
yan1 sira biiyiik az1 dislerde distale
devrilme, uzama, rotasyon gibi bir-
takim olumsuz yan etkiler meydana
getirebilecegini bildiren ¢aligmalar
da mevcuttur.*"* fkinci ve ii¢iincii
bliylilk azi1 dislerinin agiz igine
stirmesi ile birlikte distalizasyon
esnasinda hareket etmesi gereken
dis sayisinin ve kok yiizey alaninin
artmasi ile distalizasyon hareketinin
zorlagsacagini belirten calismalar da
mevcuttur.’
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Kinzinger ve ark. 2004 yilinda
yaptiklar1 ¢alismada birinci biiyiik
az1 distalizasyonu i¢in maksillaya
pendulum apareyini uygulamayi
tercih etmisglerdir. Otuzalti hasta
iizerine yapilan arastirmada hastalar
ikinci ve tclincii biiyiik azilarinin
siirme asamalarina bagli olarak ii¢
gruba ayrilmistir. Bu caligmanin
sonuglarma gore, birinci biiylk
az1 dislerinin distalizasyonu, ikin-
ci ve TUgclincli biiylik az1 dislerinin
gelisim asamasina ve {li¢iincii biiyiik
azilarin mevcut olup olmamalarina
gore degismektedir. Bu ¢aligmanin
sonucunda, birinci biiylik az1 disi-
nin distalizasyonunun ikinci biiyiik
az1 disinin siirmesinden 6nce basla-
mas1 gerektigini savunulmustur.
Arastirmacilar, fulkrum teorisin-
den yola ¢ikarak 20 yas dislerinin
germlerinin ¢ekilmesiyle birinci ve
ikinci biiyiik az1 dislerinde devrilme
miktarini azaltip govdesel hare-
ket etmelerinin saglanabilecegini
aciklamiglardir ve fgilincii biiylk
azi1 dislerinin distalizasyondan once
cekimini siddetle tavsiye etmisle-
rdir.*!

Bir¢ok arastirmada distalizas-
yonun daimi dentisyon tamamlan-
madan gerceklestirilmesi Oneril-
mektedir.*** Flores ve ark. yaptigi
sistematik derlemede 588 makale
taranip dort tanesi ¢alismaya dahil
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edilmistir. Dahil edilen dort ¢alis-
madan ficilinde ikinci ya da tigilincii
biiylik azi1 diginin slirmesinin distale
hareket miktarinda ve distalizasyon
stiresinde anlamli bir fark olustur-
madig1 belirtilmistir. Dahil edilen
diger ¢alismada ise ikinci biiylik az1
dislerinin siirmedigi durumlarda,
birinci biiyiik az1 diglerinin distale
hareket miktarinin daha fazla oldu-
gu belirtilmigtir.**

Karlsson ve ark. birinci biiylik azi
disinin distalizasyonunu, ikinci bii-
yiik az1 disi heniiz slirmemis olan
hastalar ile birinci ve ikinci biiyiik
azi disleri siirmiis hastalar ile ki-
yaslamiglardir. Sonug¢ olarak ikin-
ci bliylik az1 dislerinin siirmedigi
vakalarda ankraj kaybinin daha az
oldugunu, distal hareket miktarinin
daha fazla oldugunu ve distal ha-
reket miktarinin {igiincli biiylik azi
dislerinin siirme asamasindan etki-
lendigini tespit etmislerdir.*

Park ve ark. 2021 yilinda yaptiklari
calismada adolesan donemdeki 42
hastanin 74 adet {iglincii biiyiik az1
disini distalizasyondan once, sonra
ve ortalama 5,2 yil sonra incelemis-
lerdir. ikinci bilyiik azi1 disi siirme-
den once ve siirdiikten sonra yapi-
lan birinci biiytik az1 distalizasyonu
karsilagtirildiginda  ikinci  biiyilik
az1 disi sliren grupta {liciincl biiytik
azi1 diglerinde daha az distal tip-



ping goriiliirken tglincli biiylik azi
dislerinin pozisyonu {izerinde an-
laml1 bir etki olusturmadigini, ikin-
ci biiylik az1 disi stirmeden distal-
izasyon yapilan grupta ikinci biiyiik
az1 dislerinin siirdiiglinii ve tigiincii
biiyiik az1 diglerinin pozisyonlarin-
da bir olumsuzluk goriillmedigini
bildirmisglerdir. Uzun donem takib-
in sonucunda adolesan donemdeki
hastalarda ti¢iincii biiytik azi1 disler-
inin distalizasyondan 6nce ¢ekilme-
sinin gerekli olmadig iddia edilm-
istir.*

Kang ve ark. simif II malokliizyonu
tedavi edilecek 62 hasta ile kontrol
amaciyla arastirmaya dahil edilmis
39 hastay1 panoramik radyografiler
ile tiglincii biiyiik az1 diglerini ince-
lemislerdir. Bu arastirma ile tigiincii
biiyiik az1 diglerinin distalizasyon-
dan once cekilmesinin gerekli ol-
madigini tespit etmiglerdir.*

Ancak bu konu hakkin-
da gilivenilir yeterli ¢alisma
bulunmamaktadir. Ugiincii biiyiik
az1 diginin distalizasyon {lizerinde
negatif etkileri oldugunu belirten
caligmalarda bahsedilen farklar ¢ok
fazla degildir ya da ornek sayilari
yetersiz kalabilmektedir.** Bu sebe-
ple glivenilir calismalarin artmasina
ihtiya¢ duyulmaktadir.
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Sonug¢

Asemptomatik, gomiili {giincii
bliyiik az1 dislerinin ortodonti te-
davi sonrasi ¢ekimi ile ilgili liter-
atiirde ortak bir yaklasim yoktur. Bu
durum yapilan anket ¢aligsmalarinda
da karsimiza ¢ikmaktadir. Lindauer
ve ark. 2007 yilinda ortodontistler
ve oral cerrahlardan olusan toplam-
da 851 klinisyenin dahil oldugu,
maksiller ve mandibular dislerin
dentisyon {iizerine etkisi ile ilgili
yaptiklar1 anket c¢alismasinda iki
grubun yaklasiminin olduke¢a farkli
oldugunu tespit etmislerdir. Anket
sonuclarina goére ortodontistlerin
%70,4’1i maksiller iicilincii biiyiik
az1 diglerinin meziale kuvvet uygu-
lamadigini, %42,3’iiniin de man-
dibular {igiincii biiyiik az1 dislerinin
meziale kuvvet uygulamadiginm
distindiikleri ve cerrahlarin %411
maksiller tigiincii biiyiik az1 digleri-
nin meziale kuvvet uygulamadigini,
%21,8’inin de mandibular tigiincii
biiyiik az1 dislerinin meziale kuv-
vet uygulamadigini diisiindiikleri
tespit edilmistir. Bu calismayla cer-
rahlarin iiglincii biiylik az1 digleri-
nin profilaktik ¢ekimine ¢ok daha
olumlu yaklastiklar1 goriilmistiir.*

Gavazzi ve ark. 2014 yilinda italyan
ortodontistler ve agiz ve dis ¢ene
cerrahlar1 arasinda yaptigi anket
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caligmasinda, her iki gruptaki
klinisyenlerin cogunlugunun
anterior bdlgedeki c¢aprasikligin

onlenmesi i¢in profilaktik olarak
iclincli biiylik azilarin ¢ekiminin
gerekli oldugunu diistinmediklerini
tespit etmislerdir.*’

Uciincii  biiyiik dislerinin
varliginin alt 6n dislerde ¢aprasiklik
meydana getirdigine dair bir kanit
olmadigini belirten ¢ok fazla arastir-
ma mevcuttur.’*** Fakli gorislerin
mevcut olmasi ile birlikte profilak-
tik ¢cekimin gerekliligi ile ilgili kes-
in bir kanit mevcut degildir. Kro-
nolojik olarak degerlendirildiginde
1990 yilindan 6nce yapilan arastir-
malarin ¢ogunda ¢ekim tavsiye
edilirken giliniimiize dogru arastir-
malar profilaktik ¢ekimi gerekli
gormemektedir. Maksiller biiytik
az1 dislerinin distalizasyonunun te-
davi planma dahil edilecegi vaka-
larda tigiincii az1 dislerinin varligina
dikkat edilmeli ve ankraj kayb1 goz
oniline alinmalidir. Bununla birlikte
konu ile ilgili yapilan arastirmalar
sayesinde tavsiye niteliginde bir-
takim sonuclar elde edilebilmekte-
dir. Bunlar; ortodontik tedavi geregi
maksiller ikinci biiylik az1 diglerinin
cekimi s6z konusu olan hastalarda
maksiller tiglincii biiyiikk azilarin,
basaril1 bir sekilde ark icinde yeri-
ni alip, birinci biiyiik az1 disleriyle

azl
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basarili proksimal kontakt kurma
sans1 olabilecegi dikkate alinma-
lidir. Eger ticlincii biiyiik az1 disleri
stirmiisler ise pozisyonlar1 deger-
lendirilmeli ve birinci biiytik az1 disi
ile olan proksimal kontakt1 basarili
olmadig: takdirde ortodontik tedavi
ile diizeltilmesi gerekebilecegi un-
utulmamalidir. Ugiincii biiyiik azi
dislerinin ortodontik tedavi Oncesi
ve sonrasinda c¢ekilmedigi durum-
larda ise hastalara {icilincii biiylik
az1 dislerinin simdiki ve gelecek-
teki olasi durumu hakkinda bilg-
ilendirmek faydali olacaktir.

Mevcut calismalar dogrultusunda
liclincii bliylik az1 dislerinin ort-
odontik tedavi 6ncesinde veya son-
rasinda profilaktik ¢ekimi ile ilgili
kesin bir karara varmak miimkiin
degildir. Dis ¢ekimi ile gerceklestir-
ilen ortodontik tedavi prosediiriiniin
ticlincii biiyiik az1 dislerinin konu-
munda iyilegsmeye sebep olabilecegi
gdz Oniinde bulundurulmalidir.
Uciincii biiyiik az1 dislerinin denti-
syon {lizerindeki olas1 etkileri hak-
kinda daha fazla caligmaya ihtiyac
duyulmaktadir.
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Abstract

Objectives: Ankyloglossia is an anomaly that results from a short and thick lingual
frenulum that causes limited tongue movement. It can cause problems such as difficulty
in sucking, abnormal swallowing, speech disorder, malocclusion, gingival recession,
especially in infancy. In this research, it was aimed to evaluate the clinical diagnostic
criteria of ankyloglossia, functional disorders due to ankyloglossia, clinical treatment
approaches of ankyloglossia, and the complications of these approaches that may affect
the prognosis based on studies in the literature.

Material and Method: A literature review was conducted to evaluate the studies on
ankyloglossia in pediatric dentistry. The articles indexed in PubMed, Google Scholar,
SpringerLink, Web of Science, Elsevier ScienceDirect, and Scopus electronic databases

were accessed and evaluated using the keywords “ankyloglossia”, “tongue tie”, “lingual
frenectomy”, and “pediatric dentistry”.

Results: When the studies in the literature were examined, it was concluded that surgical
treatments were planned according to the degree of functional limitations caused by
ankyloglossia in children. With the developing technology, the laser is recommended
in order to facilitate healing by eliminating the complications of conventional surgical
treatment approaches and post-operative discomforts.

Conclusion: Surgical techniques, rehabilitation exercises, and patient cooperation are
important for the early correction of functional disorders due to ankyloglossia. With the use
of laser in the surgical treatment of ankyloglossia, the need for general/local anesthesia and
suturing decreases during the operation, the need for analgesic and/or anti-inflammatory
drugs decreases after the operation, and better healing can be achieved by reducing
hematoma, inflammation and bleeding. Despite its many advantages, this method has
clinical limitations as it requires expensive equipment and trained personnel.

Keywords: Ankyloglossia, Lingual frenectomy, Tongue tie
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Ankiloglossi icin Geleneksel ve Giincel Tedavi Yaklasimlari

OZET

Amag: Ankiloglossi, sinirli dil hareketine neden olan kisa ve kalin bir lingual frenulumun
sonucu gelisen bir anomalidir. Ozellikle bebeklik déneminde emme giigliigii, anormal
yutkunma, konugma bozuklugu, malokliizyon, dis eti ¢ekilmesi gibi sorunlara yol
acabilir. Bu arastirmada ankiloglossinin klinik tani kriterlerinin, ankiloglossiye bagli
gelisen fonksiyonel bozukluklarin, ankiloglossinin klinik tedavi yaklagimlarinin ve bu
yaklasimlarin prognozu etkileyebilen komplikasyonlarinin literatiirdeki ¢aligmalara
dayanarak degerlendirilmesi amaglanmustir.

Gereg ve Yontemler: Cocuk dis hekimligi alaninda ankiloglossi ile ilgili ¢alismalarin
degerlendirilmesi amaciyla literatiir taramasi yapilmistir. PubMed, Google Scholar,
SpingerLink, Web of Science, Elsevier ScienceDirect, Scopus elektronik veri tabanlarinda

indekslenen makalelere “ankyloglossia”, “tongue tie”, “lingual frenectomy” ve “children”

anahtar kelimeleri kullanilarak erigim saglanmis ve degerlendirme yapilmistir.

Bulgular: Literatiirdeki ¢aligmalar incelendiginde, ankiloglossinin ¢ocuklarda olusturdugu
fonksiyonel kisitliliklarin derecesine gore cerrahi tedavilerin planlandigt sonucuna
ulagilmisgtir. Gelisen teknoloji ile birlikte konvansiyonel cerrahi tedavi yaklagimlarinin
olusturdugu komplikasyonlar ile post-operatif rahatsizliklar elimine etmek ve iyilesmeyi

kolaylastirmak amaciyla lazer 6nerilmektedir.

Sonug¢: Ankiloglossiye bagli gelisen fonksiyonel bozukluklarin erken dénemde
diizeltilebilmesi i¢in cerrahi teknikler, rehabilitasyon egzersizleri ve hasta kooperasyonu
onemlidir. Ankiloglossinin cerrahi tedavisinde lazer kullanimi ile operasyon sirasinda
genel/lokal anestezi, dikis ihtiyaci azalir, operasyon sonrasi ise analjezik ve/veya
antiinflamatuar ilag ihtiyaci azalir, hematom, iltihap, kanama azalarak daha iyi iyilesme
saglanabilir. Birgok avantajina ragmen, bu yontem pahali ekipman ve egitimli personel

gerektirdigi i¢in klinik sinirlamalar1 bulunmaktadir.
Anahtar kelimeler: Ankiloglossi, Dil bagi, Lingual frenektomi

Sorumlu Yazar: Ozge Bektas Istanbul Gelisim Universitesi, Saglik Hizmetleri Meslek
Yiksekokulu, Discilik Hizmetleri Boliimii, Agiz ve Dis Sagligi Programi
E-posta: drozgebektas@gmail.com, ORCID: 0000-0002-6157-2534
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Introduction

Oral frenulums are anatomical
formations located in the oral
vestibular region and under the
tongue, covered with a mucosal
membrane, containing elastic fibers,
collagen tissue components, and
striated muscle fibers.! Newborns
have lingual frenulum, defined as
tongue tie, and maxillary labial
frenulum, defined as lip tie.?
Lingual frenulum is seen in 99.5%
of healthy infants.® The frenulum,
a triangular fold of tissue, connects
the lip, tongue, and buccal muscles
to the alveolar bone. It limits the
movement of the lips, tongue and
cheeks by maintaining the balance
between the growing hard and soft
tissues during the development of
the fetus.*® In some cases, these
structures can cause orthodontic,
prosthetic, phonetic or periodontal
clinical problems.®

Diagnosis of the ankyloglossia

The term “ankyloglossia” was first
defined by Wallace in the 1960s as
“a condition in which the tip of the
tongue cannot protrude beyond the
lower incisors as a result of a short
lingual frenulum”. An abnormally
short and thick lingual frenulum
is a congenital anomaly that
limits the mobility of the tongue.’

Aydim Dental - Volume 9 Issue 1 - Nisan 2023 (71 - 84)

Bektas O.

Ankyloglossia (tongue tie) is also
defined as fibrous adhesion of the
tongue to the base of the mouth
as a result of short frenulum or
genioglossus muscles.®®

Ankyloglossia, which develops
due to the shortness of the lingual
frenulum, restricts the movement
of the tongue and causes sucking
difficulties in infants. It has been
reported that the incidence in
newborn babies varies between
0.3% and 12%.?

Diagnosis of the ankyloglossia
caused by an abnormal lingual
frenulum in children can be difficult
for dentists.®® It is generally detected
by clinical functional examination
in children aged 1-3 years. When
tongue mobility decreases, it should
be considered that this may be due to
a hypertrophic lingual frenulum.'®!
The prevalence of ankyloglossia is
0.1% - 10.7%, and it is mostly seen in
male.'>"* Ankyloglossia is often seen
as an isolated finding in children.
However, it may be associated with
anomalies such as Ehlers-Danlos
syndrome, Beckwith-Wiedemann
syndrome, X-linked cleft palate.'*
In addition, maternal cocaine use
has been reported to increase the
risk of ankyloglossia.'” Controversy
continues on the diagnostic criteria
and treatment of ankyloglossia.
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Many research state the diagnostic
criteria for ankyloglossia such as
free tongue length, tongue mobility,
heart-shaped appearance when
trying to remove the tongue from
the mouth, and the thickness of
the tongue fibrous membrane.'® A
diagnosis and treatment protocol
should be defined in order to combine
the diagnostic criteria of conditions
that may reduce tongue mobility, to
classify cases of ankyloglossia, to
define the severity of the problem,
and to reach a solution with common
treatment criteria."

The following criteria should be met
in evaluating the normal range of
motion of the tongue:’

* The tip of the tongue should be
able to protrude out of the mouth
without splitting and reach the
upper and lower lips without dif-
ficulty.

* The tongue should not exert ex-
cessive force on the mandibular
anterior teeth and should not
form a diastema between these
teeth.

* The lingual frenulum should al-
low for normal swallowing.

» Babies should not have a trauma-
tic lesion under the tongue.
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* The frenulum should not prevent
the mother’s nipple and the ba-
by’s harmony during breastfee-
ding.

* There should be no speech disor-
ders associated with limited ton-
gue movements.

The term free tongue is defined as
the length from the end of the lingual
frenulum attachment to the tongue
tip. Since the tongue is a flexible and
difficult-to-control muscle in young
people, a Boley measuring ruler
can be used to measure the distance
between the tip of the tongue and
the attachment of the frenulum to
the tongue.?

Ankyloglossia was classified by
Katlow according to free tongue
length measurements:’

* Normal free tongue range: Free
tongue length greater than 16 mm

* C(lass I: Mild ankyloglossia: Free
tongue length 12 - 16 mm

* Class II: Mean ankyloglossia:
Free tongue length 8 - 11 mm

» Class III: Severe ankyloglossia:
Free tongue length 3 - 7 mm

* Class IV: Complete ankyloglos-
sia: Free tongue length less than
3 mm



* In a study by Ferres et al, an
ankyloglossia classification was
made based on the degree of limi-
tation of tongue mobility due to
hypertrophic tongue frenulum:?'

* Grade 1: When the patient is as-
ked to lift the tip of his / her ton-
gue towards the palate while her
mouth is open, the tongue reac-
hes the highest point it can reach
on the palate.

* Grade 2: There is a slight limita-
tion of the tongue caused by the
frenulum. When the patient is
asked to lift the tongue, the ton-
gue reaches up to three-quarters
of the intraoral space, but cannot
touch the palate.

* Grade 3: Moderate hypertrophy
leads to moderate impairment of
tongue motility. When the patient
is asked to lift his tongue during
the examination, there is a he-
art-shaped tongue appearance
due to the tension caused by the
limited tongue mobility.

* Grade 4: There is a frenulum that
greatly reduces tongue mobility,
the tongue is too close to the base
of the mouth, but the base of the
tongue and frenulum are still vi-
sible. When the patient is asked
to lift the tongue, the tongue can
reach only one quarter of the int-
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raoral space, tongue movements
are reduced, and this can cause
bone growth and inhibition of
oral functions. Therefore, surgi-
cal frenectomy is required.

* Grade 5: The mobility of the ton-
gue is completely limited. The
lingual frenulum prevents the
tongue movement necessary for
optimum orofacial functions. Du-
ring examination, the base of the
tongue or frenulum is not obser-
ved due to excessive limitation
of tongue movements by the fre-
nulum. This limitation of tongue
movements affects the normal
development and functions of the
structures of the stomatognathic
system. Therefore, in this case,
surgery is necessary.

Complications and management of
the ankyloglossia

Since ankyloglossia will lead to
various consequences such as tongue
movement limitation, deterioration
of mandibular development,
accurate diagnosis of ankyloglossia
and early intervention when
necessary is considered essential. It
can cause premature weaning and
low weight gain in infants as a result
of breastfeeding difficulties. Since
ankyloglossia, which is a short lingual
frenulum, affects breastfeeding, its
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release by frenectomy facilitates
breastfeeding.?>*

Frenotomy (cutting the lingual
frenulum) is one of the easiest
techniques to apply for babies with
ankyloglossia, as it is a conservative
and quick procedure that can
be performed at the baby’s first
dental examination.25,26 Although
frenectomy is considered a more
invasive and difficult procedure in
children with complete excision
of the frenulum, it is thought to
reduce the recurrence rate because
the results are more predictable.?*?’
There is no definite parameter on the
timing of frenectomy for the lingual
frenulum in the literatiire.**'° Some
studies suggest early resection of
the frenulum when the abnormality
of the lingual frenulum begins to
make breastfeeding difficult.'>* It
is also recommended to perform
the operation before abnormal
swallowing and speech occur in the
child due to frenulum. When the
procedure is done in older children,
it is thought that children should
be referred to a speech therapist
to restore normal functions of the
tongue.*

Revision of the lingual frenulum
may also be considered when
abnormalities in tongue function
during swallowing cause difficulty
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in eating and drinking and tooth
alignment.’ Ferres et al. evaluated
the frenulum as hypertrophic when
grade 4 or 5 and as normal frenulum
when grade below 3. They reported
that frenulums of grade 4 or 5 required
surgery because they prevented the
movements of the tongue.?! Tension
in the frenulum may be associated
with gingival recession on the
lingual of the mandibular incisors
or with the diestema between the
mandibular central teeth.” Ferres
et al recommend a rehabilitation
period of 3 to 6 months to maintain
control of tongue movements before
frenectomy is considered. They
also emphasize that problems such
as speech, dental malocclusion,
and atypical swallowing should be
evaluated.”! Restriction of tongue
mobility during childhood can also
cause changes in bone growth by
affecting the orofacial structures or
oral functions of the child.”

An anatomical balance of the
stomatognatic system, which
provides the necessary movements
for articulation and sound
production, is essential for speech
to be provided properly. Therefore,
when there is a change in the lingual
frenulum, the normal relationship of
the tongue with other stomatognathic
structures is prevented, and lingual



mobility, speech and orofacial
functions may be impaired. With
changes in the lingual frenulum,
the tone of the tongue decreases as
the resting position of the tongue is
on the base of the mouth instead of
the incisive papilla. When tongue
mobility and orofacial functions
are abnormal, the speech therapist
evaluates stomatognathic functions
by checking the condition of the
frenulum, the mobility-position
of the tongue, and the articulatory
production of speech. The speech
therapist may recommend surgical
intervention, if necessary, to
eliminate and/or reduce these
changes.*

Cuestas et al. reported that changes
in the tongue frenulum in preschool
and school-age children cause
difficulties in pronouncing the
sounds produced as a result of the
contact of the apex of the tongue
with the incisive papilla and/or
palate.’!

Restriction of tongue mobility is
thought to be the cause of impaired
phonetic sound articulation.32
Speech disorders can be considered
pathological if they do not improve
in more than 4-5 years during the
child’s normal developmental period.
For this reason, it is thought that the
most suitable period for frenectomy
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is 4-5 years of age.18,33,34
Swallowing disorders are also
seen, since ankyloglossia cannot
provide the palatal closure necessary
for swallowing to ocur.29,35 In
the development process of the
stomatognathic system, the tongue
is among the adjacent anatomical
structures and plays a role in the
development of the palate.35 In the
case of ankyloglossia, as a result
of the tongue position being close
to the base of the mouth, maxillary
transversal deficiency, crossbite
and anterior openbite can be seen.
In some patients, a short and
hypertrophic lingual frenulum may
cause difficulties in orthodontic
treatment with removable
appliances. Bilateral open bite as
a result of tongue position may
be related to other factors such as
weak muscle tone, macroglossia
and masticatory muscles.29,35,36
The localization of the frenulum
on the gingiva is associated with
gingival recession. In the case of
ankyloglossia, it is thought that there
may be an increase in dental caries
due to the inability to remove food
residues from the tooth surfaces.*’
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Conventional and current treat-
ment approaches for ankyloglossia

Conventional frenotomy 1is a
procedure in which the lingual
frenulum is released with scissors
or scalpel.®® Laser frenectomy is
gaining popularity in the current
literatiire.>>*° The Z-plasty technique
is a modification of the traditional
frenectomy approach performed
with different flap variations to
minimize scar contracture.*'*
Although several reports claim
that laser frenectomy and Z-plasty
technique give better results,
there are also discussions about
the advantages it provides over
conventional frenectomy.*!#35

Studies using laser frenectomy
and Z plasty technique show
functional improvements such as
speech articulation and a reduction
in complications such as blood
loss.*!424 Mezzapesa et al. reported
that surgical treatment with diode
laser is the more appropriate
treatment method for ankyloglossia
because it is safe, noninvasive,
has no major complications, and
is highly accepted by parents
and young patients. It facilitates
healing by cutting and coagulating
without causing thermal damage to
the tissues.” In a study, 1064 nm
InGaAsP diode laser was used under
local and/or general anesthesia,
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and postoperative pain control was
achieved with topical anesthesia and
acetaminophen after the operation.*
Komori et al. Using a CO2 laser with
a wavelength of 10.6 um, 47% of
patients had sutures after resection.*®
Fiorotti et al. reported that suture is
not required after frenotomy with
CO2 laser.’ Olivi et al. reported that
frenectomy can be performed quickly
and safely without postoperative
symptoms and recurrence with the
2940 nm Erbium:YAG laser (Figure
1).*” The same researcher reported
that a significant improvement
in breastfeeding outcomes was
achieved with the application
of tongue-tie, lip-tie, buccal-tie
surgical release (frenotomy) using
diode laser (Figure 2).*®

Figure 1. Short lingual frenum: a) shape of
the tongue distorted (cleft); short distance
from the tip of the tongue to the attachment
of the frenum; b) functional reduction of
lingual movement: limitation of the tongue
to reach the palatal retroincisal spot when
the mouth is wide open; ¢) Erbium laser
frenectomy at 1,4W, 20pps and 70mJ
(selective and minimally invasive incision
of the lingual frenum with no bleeding; d,e)
healing and improved lingual function after
3 weeks.



Figure 2. A) Pre-surgery intra-operative
image showing thick frenum, blanching,
restricted movement, and insertion close to
the tip of the tongue and mandibular alve-
olar ridge. B) Post surgery intra-operative
image showing typical diamond shaped
wound, with no bleeding achieved with
1470nm diode laser at 3.5W 50ms on and
50ms off. Note the absence of any signs of
charring. C) 5 days post-operative image
showing advanced second intention healing
of the wound, with fibrin layer covering the
surgically treated area. D) 12 days post-op
image shows the healing with complete re-
epithelialisation of the wound.

Choit et al. procedures reported by
Z-plasty combined with a partial
genioglossus myotomy to prevent
shortening of the genioglossus
muscle.*” Ferres-Amat et al.
performed a frenotomy with rhombic
plasty and myotomy.?!

Aydim Dental - Volume 9 Issue 1 - Nisan 2023 (71 - 84)

Bektas O.

One of the differences in
conventional frenectomy, laser
frenectomy and Z plasty frenectomy
approaches is the use of different
types of anesthesia. Conventional
frenectomy can be performed in
infants without general anesthesia.
When frenuloplasty was indicated in
older children with severe limitation
of speech, treatment under general
anesthesia was performed. Most Z
plasty frenectomy procedures are
performed under general anesthesia.

The common approach in laser
frenectomy is treatment with
topical anesthetic. Since Z plasty
frenectomy approach can be applied
under general anesthesia in children,
it may limit its applications as it
creates disadvantages.

Study limitations

Postoperative outcomes have often
been reported using subjective
measures. Evaluation of results is
heterogeneous and few studies have
used validated evaluation criteria.
It was observed that the patient
selection criteria were not specified
in the standard way in the studies.

Since the studies in this review were
evaluated retrospectively, it can
be concluded that further clinical
studies are required by evaluating
the long-term prognosis in a large
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sample group of standard diagnostic
criteria and treatment approaches.

Conclusion

Ankyloglossia is a developmental
anomaly characterized by an
abnormally short, thick lingual
frenulum and causes limited
tongue movement. It negatively
affects nutrition, speech and oral
hygiene practices. As the severity
of ankyloglossia increases, the
growth and development of the
stomatognathic system is affected
because the tongue is prevented from
rising, and maxillary transversal
deficiency, anterior open bite,
tendency to class III malocclusion
and atypical swallowing can be seen.
For this reason, the patient’s tongue
mobility should be improved with
surgical techniques, rehabilitation
exercises and patient cooperation.

The use of laser in the surgical
treatment of ankyloglossia is very
comfortable, especially in children.
With the use of lasers, the need
for less general / local anesthesia
and the use of stitches is reduced,
the need for less analgesic and /
or anti-inflammatory drugs after
the operation, better postoperative
recovery and reduction of
complications such as postoperative
bleeding, inflammation, hematoma.
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Despite its many advantages,
this method requires expensive
equipment and trained personnel,
which creates clinical limitations.
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Ozet

Kronik bobrek yetmezligi (KBY), ¢esitli etiyolojilere bagli glomeriiler filtrasyon oranin
diismeyle beraber bobrek fonksiyonlarinda azalma ile karakterize bir hastaliktir. KBY
insidansi1 her gecen giin artmakta ve dnemli bir toplum sagligi sorunu haline gelmektedir.
Bu hastalik, multisistemik olup oral komplikasyonlara da yol agmaktadir. KBY” ye yaklasik
%90 oraninda oral bulgularin da eslik ettigi saptanmustir; en sik goriilenleri oral mukoza
soluklugu, agiz kurulugu, tat almada bozulma, tiikiiriik akis hizinda bozulma, periodontal
hastalik riskinde artma, gingival hiperplazi ve mine hipoplazisi olarak goriilmiistiir.
Ayrica bu hastalarin yagam kalitesinin ve agiz bakiminin normal popiilasyona gore daha
diisiik olmasi nedeniyle komplikasyon orani artmaktadir. KBY hastalarimin takiplerinde
oral enfeksiyonlar hastaligin progresyonunu hizlandirabileceginden dolay1 bu hastalarin
takibinde rutin dis muayenesi igin dis hekimlerine periyodik araliklarla yonlendirme Snem
tagimaktadir. Renal transplant hazirlig1 yapilan hastalarin da perioperatif komplikasyon
riskini arttirmamak i¢in 6ncesinde dis tedavilerinin tamamlanmis olmasi gerekir. Dis
hekimine basvuran KBY hastalar1 i¢in, dis tedavilerini etkileyecek komorbiditeler ve
hastaliginin progresyonunu degistirebilecek tedaviler i¢in mutlaka nefrolog goriisii
alinmasi gereklidir. Sonug olarak KBY hastalarinin takibinde nefrolog ve dis hekiminin
ekip halinde galigmasi1 hastaligin progresyonu ve hastanin yasam kalitesi i¢in oldukca

Onemlidir.

Anahtar kelimeler: Kronik bébrek yetmezligi, Oral komplikasyon, Tedavi
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Oral complications in chronic renal insufficiency

Abstract

Chronic renal failure (CKD) is a disease characterized by a decrease in glomerular filtration
rate due to various etiologies and a decrease in kidney functions. The incidence of CRF is
increasing day by day and is becoming an important public health problem. This disease is
multisystemic and causes oral complications. Oral findings were found to accompany CRF
in approximately 90% of cases; the most common ones were pallor of the oral mucosa,
dry mouth, impaired taste, impaired salivary flow rate, increased risk of periodontal
disease, gingival hyperplasia and enamel hypoplasia. In addition, the complication rate
increases due to the lower quality of life and oral care of these patients compared to the
normal population. Since oral infections may accelerate the progression of the disease in
the follow-up of CRF patients, it is important to refer to dentists at regular intervals for
routine dental examinations in follow-up of these patients. In order not to increase the
risk of perioperative complications in patients undergoing renal transplant preparation,
dental treatments should be completed beforehand. A nephrologist opinion is absolutely
necessary for patients with CRF who apply to the dentist, for comorbidities that may affect
dental treatments, and for treatments that may change the progression of the disease. As a
result, the teamwork of nephrologists and dentists in the follow-up of CRF patients is very
important for the progression of the disease and the quality of life of the patient.

Keywords: Chronic renal failure, Oral complications, Treatment
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GIRIS

Kronik bobrek yetmezligi (KBY);
li¢ ay ve daha uzun bir siire i¢in,
glomeriiler filtrasyon hizinin (GFR)
60 ml/dak/1,73 m2’den diisiik veya
GFR 60 ml/dak/1,73 m2’den yiiksek
ancak bobregin yapisal ya da iglevsel
hasarin1 gosteren bulgu olmasi ile
tanimlanir.! Cesitli etiyolojilere
bagli glomeriiler filtrasyon
oraninda diismeyle beraber bobrek
fonksiyonlarinda azalma ile
karakterizedir, insidans1 her gecen
giin artmaktadir.? Etiyolojisinde
yaygin olarak diyabetes mellitus,
hipertansiyon, glomeriilonefritler,
kronik pyelonefrit, ila¢ kullanimi
ve sistemik otoimmun hastaliklar
yer alir.! KBY’si olan hastalarda
oral mukoza dahil olmak iizere
bir¢ok organ ve sistem tutulumu
gbozlenir.* Bu hastaliga bagh
ortaya ¢ikan oral bulgular ilk
olarak 1851°de Frerichs tarafindan
amonyak benzeri agiz kokusu,
stomatit, tiikiiriik akisinda azalma,
tat almada bozukluk, parotis iltihab1
ve gingivitis olarak tanimlanmigtir.
Radyografik bulgular da azalmis
kemik yogunlugu, osteoskleroz,
lamina dura kayb1 ve c¢ene
kemiklerinde radyolusent alanlar
olarak goriilmektedir.* Bu tarihten
giinlimiize kadar bu konuda ¢esitli
caligmalar yapilmistir. Bu derleme,
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KBY’ nin oral mukozadaki etkilerini
ve bu hastalarda dental tedavide
dikkat edilmesi gereken noktalar1
vurgulamay1 amaglamaktadir.

Gerec¢ ve Yontemler

Pubmed veri tabanindan
“kronik bobrek yetmezligi, oral
komplikasyon, tedavi” anahtar
kelimeler kullanilarak yapilan
arama sonucu kaynakcada
belirtilen makalelerin taranmasi
ile derlenmistir. Arama, 50 yillik
bir siire icerisinde yayinlanan

makalelerle sinirlandirilmistir.
Klinik ve laboratuvar verileri
olmayan c¢alismalar harig

tutulup, karsilastirmali analizleri
olanlara Oncelik verilmistir.Agiz,
sistemik sagligin klinik olarak
degerlendirilmesinde 3 Tani ve
tedavide oral belirtilerin hayati
bir rol oynayabilecegi hastaliklar
arasinda insan immun yetmezlik
viriisiic (HIV), l6semi, diyabetes
mellitus, koroner kalp hastaligi,
greft versus host hastaligi ve KBY
yer alir.>'° Genel olarak, sistemik
hastaliklarda bildirilen oral
lezyonlar arasinda periodontitis,
mukozit, kandidiyazis, agizda
yanma hissi, tiikiiriik bilesiminde
ve akis hizinda degisiklikler, soluk
mukoza, mukozada ve disetlerinde
kanama, anormal pigmentasyon yer
alir. Radyografik olarak da azalmis
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kemik yogunlugu, osteoskleroz,
lamina dura kaybi ve c¢ene
kemiklerinde radyolusent alanlar
ve buzlu cam alanlar1 goriilebilir.
1011 Bu spesifik oral lezyonlarin
varligi, yalnizca altta yatan sistemik
hastaliklarin saptanmasina yardimci
olmakla kalmaz, ayn1 zamanda bu
tiir sistemik hastaliklarin ciddiyetini
de gosterebilir.’> Ek olarak, iliskili
oral lezyonlarin tedavisini takiben
sistemik saglikta onemli iyilesme
bildirilmigtir.'*2

Farkli iilkelerde yapilan
calismalarda, KBY hastalarinda
hastaligin seyri sirasinda oral

lezyonlarin goriilme sikligr %90
civarinda saptanmistir (Tablo 1).
1314 Oral lezyonlar; genellikle
kisith diyet, yetersiz beslenme, agiz
bakiminin ihmali, immunsiipresyon,
ilaclarin ve iiremik toksinlerin oral
dokular iizerindeki etkilerinden
kaynaklanmaktadir. Ayrica bobrek
yetmezligi ilerledikge idrar ile fosfor
atilim1 azalmakta ve aktif D vitamini
sentezindeki azalmaya bagli olarak
da kalsiyum diizeyi diismektedir. Bu
durum da sekonder hiperparatiroidi
gelisip renal osteodistrofi denilen
kemik bozuklugunun ortaya
¢ikmasina neden olmaktadir. 3

Tablo 1. Kronik bobrek yetmezliginde yaygin gozlenen oral tutulum bulgular

Soluk mukoza

Kemik dansitesinin azalmasi

Ag1z kurulugu

Osteoskleroz

Anormal pigmentasyon

Alveoler kemik kayb1

Gingival hiperplazi Lamina dura kayb1

Periodontal hastalik riskinde artis | Cene kemiklerinde radyolusent alanlar
Mine hipoplazisi

Yapilan ¢alismalarda, KBY ag¢iklanmistir.'> Tukirikteki
hastalarinin agiz bakimlarinin iire degeri yiiksekligi disleri
kot olmasina ragmen dis demineralizasyona karsi korumakta

curtigii sikliginin diisik oldugu
gorilmistir. “>'* Bunun sebebi,
tikkiiriikte iire artis1 ile birlikte
tiikiiriik pH’sinin artmasi ve olusan
alkali ortamin bakterilerin metabolik
iirtinlerini notralize etmesi seklinde
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ancak diger taraftan da diyaliz
hastalarinda dis tast olusumunu
arttirmaktadir.”

Ilag tedavilerine sekonder dis eti
biliytimesi KBY 'nin sik goriilen oral
bulgularindan biridir. Siklosporin



veya kalsiyum kanal blokerlerine
bagl olusabilir. Esas olarak labial
interdental papillay1 etkiler ancak
dis eti kenarlarini, lingual ve palatal
yizeyleri icerecek sekilde de
genisleyebilir.2%!

Periodontal hastalik; agirlikhi
olarak gram-negatif anaerobik
bakterilerin neden oldugu kronik
inflamatuar bir hastaliktir, alveoler
kemik ve periodonsiyumun bag
dokular1 dahil olmak iizere disi
destekleyen dokularin yikimi ile
karakterizedir.?>* Gilinlimiizde
diyalize giren hastalarda periodontal
hastalik prevalansinin saglikli
bireylere gore daha yiiksek oldugu
konusunda genel bir fikir birligi
vardir. Cesitli caligmalarda genel
popiilasyonla karsilastirildiginda;
prediyaliz, periton diyalizi (PD)
ve hemodiyaliz (HD) uygulanan
hastalar da dahil olmak iizere KBY
hastalarinda periodontitiste belirgin
bir artis oldugunu bildirilmigtir.?*?*
Ancak, bu sonuglarin aksine periton
diyalizi hastalarinin ve saglikli
bireylerin benzer bir periodontitis
prevalans1 gosterdigini bildiren
sinirli sayida galigmalar da vardir.?-°
HD hastalarinda ¢cogu periodontal
parametrenin, yaslar1 eslestirilmis
kontrol deneklerinden ve saglikli
bireylerden 6nemli 6l¢lide daha
yliksek oldugu bildirilmistir.3!*
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Sonug¢ olarak birgok arastirmaci,
periodontal hastaligin PD ve HD

hastalarinda Onemli bir sorun
oldugunu gostermistir.
Agiz kurulugu, bir¢ok KBY

hastasinda ortaya ¢ikabilir. Bunun
olas1 nedenleri arasinda; kisitli sivi
alimy, ilag tedavisinin yan etkileri ve
agizdan nefes alma sayilabilir.’*3*
Uzun streli kserostomi, ¢ilirik
ve gingival inflamasyona zemin
hazirlayabilir; konusma, ¢igneme,
yutma ve tat almada zorluklara
yol agabilir. Ayrica kandidiazis ve
akut sialadenit gibi enfeksiyonlara
yatkinlik olusturur.’ Uremik
hastalarin yaklasik ticte biri,
amonyak benzeri bir ag1z kokusuna
ve metalik tat duyusuna sahip
olabilir.’

Mine hipoplazisi dislerde kalici
defekte neden olabilen bir metabolik
bozukluktur ve KBY hastalarinda
sik goriilmektedir.'>**® Bu durumun
sebepleri hipokalsemi, serumda
1,25 dihidroksikolekalsiferol’un
azalmasi, inorganik fosfatin
ve parathormon degerlerinin
yiikselmesidir.’” Cesitli ¢alismalarda,
mine hipoplazisi saptanan KBY
hasta oran1 %22’den %57 ye kadar
degismektedir. 5163940

HD hastalarinda ve renal transplant
alicilarinda immunsupresyon
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nedeniyle oral bodlgede
kandidiazis, herpes simpleks
virisi gibi enfeksiyonlarin

gorilme sikligr artmistir. Fakat,
antiviral ve antifungal ajanlarin
yaygin kullanimindan sonra bu
enfeksiyonlarin oran1 da giderek
azalmigtir.*42

Dis tedavilerinde dikkat edilmesi
gerekenler

KBY hastalari i¢in dis hekimlerinin
hastaligin evresini, tedavisini ve
diyabetes mellitus gibi homeostazi
olumsuz etkileyecek komorbiditeleri
ogrenmek icin nefroloji hekimi
ile iletisim halinde olmasi
onerilmektedir.*

Kanama riski olan dis tedavileri,
hemodiyalize giren hastalarda
heparinin etkisi nedeni ile diyalize
girmedigi gin veya heparinsiz
HD sonrast yapilmalidir. Bununla
birlikte KBY hastalarinda anemi ve
trombosit agregasyon bozukluguna
bagli genel bir kanamaya egilim
tablosu vardir. Herhangi bir invaziv
tedavi planlanmadan 6nce tam kan
sayimi ve pihtilagsma testlerinin
yapilmasi 6nerilmektedir.*4°

Lokal anestezikler hepatik
eliminasyona sahip olduklari
icin giivenle kullanilabilirler.

Parasetamol, agr1 tedavisi i¢in en iyi
secenek olmaya devam etmektedir;

90

kodein, doz ayar1 yapilmadan
kullanilabilir. Ketoprofen, ibuprofen
veya naproksen gibi diger nonsteroid
antiinflamatuar ilag¢lardan
nefrotoksik olduklar1 ve kanama
egilimini artirdiklarindan dolay1
KBY hastalarinda kaginilmalidir.*

KBY hastalarinda enfektif
endokarditi 6nlemek i¢in antibiyotik
profilaksisi rutinde Onerilmez.
Bununla birlikte son dénem bobrek
yetmezligi olup HD giren hastalarda
enfeksiyon riski artmistir, vaskiiler
giris yolu bakteriyemi kaynagi
olabilir.*¢ Ozellikle bu hastalarda
vaskiiler erisim saglandiktan
sonra 6 ay i¢inde antibiyoterapi
profilaksisi faydali olabilmektedir.*’
Bu sebeplerden dolayr KBY
hastalarinda antibiyotik profilaksisi
kararini iglem Oncesi hasta bazinda
nefroloji hekimi karar vermelidir.*

Genel popiilasyona gore KBY
hastalarinda depresyon ve yasam
kalitesinin duisiikligli daha ytiksek
oranda goriilmistir.* Buna bagh
olarak da bu hastalarin agiz saglig
bilgileri ve hijyen tutumlarit normal
popiilasyona gore yetersiz olup
diizenli araliklarla dis hekimi
kontroliine yonlendirilmeleri
gerekmektedir.*



Sonug

KBY; biitiin diinyada siklig1 giderek
artan bir hastalik haline gelmis
olup hastaligin son asamasindaki
tedavi yontemleri, renal replasman
tedavileri ve bobrek naklidir.’! Bu
hastalik, multisistemik oldugu i¢in
oral tutulum ile de kendini gosterir.
KBY hastalarinin yasam kalitesi ve
oral hijyeni de normal popiilasyona
gore diisiik olmasindan dolay1 oral
tutulum orami artmaktadir.’® Dis
tedavisi siirecinde ve sonrasinda
bu hastalarinin takibinin nefroloji
hekimi ile beraber yapilmasi 6nerilir.
Renal transplantasyon planlanan
hastalarin oral patolojileri sik takip
edilmelidir. Bu patolojilerin erken
tespiti ve gliclii onleyici tedbirler,
islem ihtiyacin1 azaltabilir.>
Renal transplant adaylarinin dis
tedavileri tercihen nakil dncesinde
tamamlanmalidir.”® Enfeksiyon,
transplant hastalarindaki major
komplikasyondur ve periodontal
apse gibi yasami tehdit eden durumlar
olarak karsimiza ¢ikabilir.*** Bu
sebeplerden dolay1 KBY hastalarinin
takibinde nefrolog ve dis hekiminin
ekip halinde calismasi son derece
onemlidir.
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Ozet

Amag: Bu vaka raporun amaci alt anterior bolgede onikofaji (tirnak yeme aligkanligi)
sonucu olusan akut apikal apsenin endodontik tedavisi ve ii¢ yillik takibini sunmaktir.
Onikofaji, tirnak yeme bir veya daha fazla parmagi agza sokmak ve tirnagi dislerle 1sirmak

olarak tanimlanmaktadir.

Olgu Sunumu: Hastanin anamnezi alindiktan sonra, klinik ve radyografik degerlendirmeleri
sonucunda 31, 41 numarali dislerin devital oldugu ve akut apikal apse olusumuna sebep
olduklar1 tespit edildi. Hastanin anamnezine gore okluzal travmaya sebep olabilecek
siddetli kronik tirnak yeme aligkanlig1 olmasi sebebiyle oncelikle hastanin aligkanligini
birakmasi yoniinde tavsiyeler verildi. Endodontik miidahele, kdk kanallarina medikaman

yerlestirilerek ii¢ seansta tamamlandi.
Sonug: Ug yillik takipte klinik ve radyografik olarak herhangi bir problem gériilmedi.

Anahtar Kelimeler: Kok kanal tedavisi, Okluzal travma, Onikofaji
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Acute Apical Abscess Due to Occlusal Trauma Induced by
Onychophagia: A Case Report
Abstract

Aim: The purpose of this case report is to present the endodontic therapy and three-year
follow-up acute apical abscess in the lower anterior region caused by onychophagia (nail-
biting habit). Onychophagia is defined as nail biting, inserting one or more fingers into
the mouth, and biting the nail with the teeth.

Case Report: After taking the patient’s anamnesis, as a result of clinical and radiographic
evaluations, teeth 31, and 41 were found to be devital and caused acute apical abscess
formation. According to the patient’s anamnesis, due to the severe chronic nail-biting
habit that may cause occlusal trauma, firstly, the patient was advised to break the nail-
biting habit. The endodontic intervention was completed in three sessions by placing a
medicament in the root canals.

Conclusion: No clinical or radiographic problems were observed in the three-year follow-
up.

Keywords: Occlusal trauma, Onychophagia, Root canal therapy
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Giris

Akut apikal apse, lokalize veya
diffiiz likefaksiyon nekrozunun
periradikiiler dokular1 harap ettigi,
nekrotik pulpadan gelen mikrobiyal
ve mikrobiyal olmayan irritanlarin
olusturdugu siddetli iltihabi tepkidir.
Enfeksiy6z durum ilk olarak
dentoalveolar bolge ile sinirli iken,
tedavinin gecikmesiyle beraber
diger bolgelere de yayilabilir. !
Enfeksiyonun yayildigi bolgeye ve
yayllma derecesine gore yasami

tehdit eden komplikasyonlar
gelisebilir.

Mandibulada, dislerin apikal
bolgelerinde goriilen apseler

koklerin anatomik pozisyonuna gore
bukkal veya lingual kemigi perfore
ederek oral kaviteye direne olabilir.
Bununla birlikte, enfeksiyon ayni
zamanda bas ve boyun fasiyal
alanlarina da yayilarak selilit
olusturabilir.? Lingual boélgeye
ilerleyen apselerde solunum
glicliigli, yutkunma gii¢liigii, agn
gibi nonspesifik belirtiler de ortaya
cikabilir.>#

Kronik apikal periodontitis
olustuktan sonra bakteriler
tarafindan sekonder olarak enfekte
oldugunda ise ‘’phoenix apsesi”
olarak da bilinen akut alevlenme
goriilebilmektedir. Belirti ve
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bulgular sislik, spontan ve siddetli
zonklayic1 karakterde agri,
perkiisyon ve palpasyonda agr1 gibi
spesifik olmayan durumlar igerir.
Baslangicta periosteumun altinda
bulunan piiriilan eksiida zamanla
tedavi edilmezse submukozal veya
subkutan apse olusturabilen yaygin
enflamasyona neden olabilir. Bu
komplikasyonlarin 6nlenmesi i¢in
erken teshis ve tedavi ¢ok 6nemlidir.”

Odontojenik enfeksiyon gelisen
hastalarda oncelikle enfeksiyonun
kaynaginin belirlenmesi, anatomik
durumlar, cerrahi miidahaleler ve
sistemik tutulum bulgular mevcutsa
uygun antimikrobiyal tedavinin
belirlenmesi olduk¢a 6nemlidir.®

Bruksizm, malokliizyon ve asiri
okluzal yiikleme gibi okluzal
degisiklikler periapikal hasar
olusturabilir.

Okluzal travma olarak bilinen
klinik durum, okliizyon travmasi,
travmatik okliizyon, travmatojenik
okliizyon, periodontal travmatizm,
asirt okluzal yiikkleme olarak da
bilinen klinik antitelerle ayni
anlamda kullanilmaktadir.” Okluzal
travmanin etyolojik nedenlerinden
birisi de onikofajidir.

Onikofaji (tirnak yeme aligkanligi)
toplumda % 20-30 oraninda
goriilebilen bir bozukluktur.®
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Genel olarak c¢ocuklarda ve geng
erigkinlerde go6zlenmektedir.’
Hem tirnak ¢evresi hem de oral
kaviteyi iceren onemli problemlere
neden olabilir."” Kronik onikofaji;
temporamandibiiler bozukluk, dis
kokiine iletilen anormal kuvvete
bagli olarak kok rezorpsiyonu,
alveoler kemikte yikim, kesici dis
kenarlarinda asinmalar, onikoliz
tirnagin altindaki derisinden
tamamen ayrilmasi, disetinde
cekilme ve malokliizyon yapabilir."!

Okluzal travma vakalarinda
oncelikle etyolojik sebep ortadan
kaldirilmalidir. Hastanin motive
edilmesi ve farkindaliginin
saglanmasi, bu aliskanliktan
kurtulmak i¢in ¢ok dnemlidir.

Bu olgu sunumunda, alt anterior
bolgede onikofajinin okluzal
travmaya sebep olmasi sonucu akut
apikal apse olusumu ile klinige
basvuran hastanin endodontik
tedavi ve ti¢ yillik takip silirecinden
bahsedilecektir.

Olgu Sunumu

On dokuz yasinda kadin hasta, 2019
Eyliil ayinda dilinin altinda sislik ve
agr1 sikayetiyle Gazi Universitesi,
Dis Hekimligi Fakiiltesi, Endodonti
Klinigine bagvurdu. Klinik
muayenede 31 ve 41 numarah
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dislerde perkiisyon, palpasyon
bulgular1 pozitifti. Ayn1 bolgede
dislerin lingualinde sislik mevcuttu
(Resim 1). Dislerde herhangi
bir clirlige rastlanmadi. Mobilite
Miller Simif I’di. Periodontal cep
olusumu godzlenmedi. Daha once
bir travma Oykiisii olmadig: teyit
edildi. Hastanin anamnezinde ileri
derecede tirnak yeme aliskanligi
oldugu o6grenildi. Radyografik
muayenede ilgili dislerin apikalinde
radyoliisensi goriildii (Resim 2).
Hastanin okliizyonu incelenip
ayrintili dental hikayesi de alindiktan
sonra tirnak yeme disinda bir
etyolojik sebep bulunamadi (Resim
3,4,5). Oncelikle etyolojik etkeni
ekarte etmek icin hastaya koti
aliskanligin1 birakmasi yoniinde
tavsiyeler verildi.

Resim 1. Preoperatif agiz i¢i goriintiide
mandibular lingual bolgede sislik bulgusu



Resim 2.
radyografide 31 ve 41 numarali diglerin
apikal bolgelerinde radyoliisent lezyonlar

Preoperatif periapikal

Resim 3. Ag1z i¢i cephe goriiniimii

Resim 4. Ag1z i¢i profilden goriinim
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Resim 5. Okliizal travmaya sebep olan
hastanin tirnak yeme aligkanligina bagh
olarak parmak ve dislerin konumu

Hasta kanal tedavisi konusunda
bilgilendirildi ve aydinlatilmis onam
formu imzalatildi. iki ml 1:100000
epinefrin icerikli %4 Artikain HCI
(Maxicaine, Vem Ilag, Istanbul)
ile infiltratif anestezi yapildi ve
kok kanal tedavisine baslandi.
Rubber dam izolasyonu altinda
kok kanal preparasyonu yapildi
(Resim 6). Calisma boyu Propex
Pixi (Dentsply Maillefer, Ballaigues,
Isvigre) apeks bulucu ile tespit edildi.
Mekanik sekillendirme K tipi egeler
(Dentsply Maillefer, Ballaigues,
Switzerland) ile step-back teknigi
uygulandi. Apikal preparasyon 35
numaraltr kanal egesi ile bitirildi.
Preparasyon sirasinda %2,5 NaOCl
ve %15 EDTA kullanilarak pasif
ultrasonik irrigasyon ydntemiyle
irrigasyon yapildi. Kok kanalindan
kismen direnaj saglandi. Bu
nedenle, sistemik tutulum belirtileri
de olmadigindan antibiyotik regete

99



Onikofaji Kaynakli Okluzal Travmaya Bagli Akut Apikal Apse: Bir Vaka Raporu

edilmedi. Kalsiyum hidroksit
icerikli medikaman (Ca(OH)?
(Imical, IMICRYL, Tiirkiye)
yerlestirildikten sonra kanal agizlari
gecici dolgu (Cavit G, 3M, Espe,
Seefeld, Almanya) ile kapatildi. Bir
hafta sonra anterior lingual bolgede
sislik bulgusuna rastlanmada.
Kanallar kurulanamadigi i¢in tekrar
kalsiyum hidroksit medikamani
uygulanan hastaya iki hafta
sonrasina randevu verildi. Uciincii
seansta kalsiyum hidroksit pat1 bol
irrigasyon ve enstriimantasyonla
uzaklastirildi. Apikal sekillendirme
45 numarali kanal egesi ile bitirildi.
Kok kanal dolgular1 gutta perka ve
AH Plus (Dentsply Caulk, Milford,
DE, ABD) kanal pat1 ile lateral
kondenzasyon teknigi uygulanarak
tamamlandi (Resim 7). Restoratif
prosediirlerin tamamlanmasini
takiben hasta diizenli araliklarla
kontrole ¢agirildi (Resim 8, 9, 10).

Resim 6. Rubber dam izolasyonu
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Resim 7. Post-operatif periapikal radyografi
ile kok kanal dolgularinin kontrol edilmesi

Resim 8. Post-operatif birinci y1l periapikal
radyografide radyoliisent lezyonda kiiglilme



Resim 9. Post-operatif Ikinci yilda
periapikal radyografide radyoliisent
lezyonun neredeyse tamamen azaldigi
goriilmektedir

Resim 10. Post-operatif {i¢lincii yilda
periapikal radyografiye goére radyoliisent
lezyonun azaldig: goériilmektedir. Hastanin
postoperatif klinik ve radyolojik takibine
devam edilmektedir.
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Sonu¢

Bu vaka raporunda onikofaji
kaynakli oldugu diisiiniilen
okluzal travmanin, Kkronik

apikal periodontitis olusumunu
takiben akut apikal apseye sebep
olabildigi gosterilmistir. Akut
apikal apseler, 6nceden var olan
bir apikal periodontitis varliginda
gelismektedir."

Asirt okluzal kuvvetler, alveoler
kemik ve periodontal bag
dokuda degisikliklere sebep
olabilmektedir."* Primer okluzal
travma, saglikli periodonsiyuma
sahip dislerde goriilen anormal
kuvvet olarak tanimlanmaktadir.'
Kronik okluzal travmanin etyolojik
sebepleri arasinda bruksizm ve
tirnak yeme aligkanlig1 sayilabilir.

Bu vakada dis dokularinin,
periodonsiyumun saglikli ve
okluzal kapanisin normal olarak
degerlendirilmesi ile patolojik
durumun etyolojisinin okluzal
travma kaynakli olabilecegi
belirlendi.

Onikofaji olarak da bilinen tirnak
yeme aligkanligi tirnaklar1 ve agiz
dokularin1 tahrip edebilen kronik
bir durumdur.’®* Bu davranisin
cogunlukla anksiyete ve stres ile
iligkili oldugu varsayilir; ancak
bu konu ile ilgili yeterli aragtirma
bulunmamaktadir.'® Bu vakada
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hastanin sinav doneminde artan stres
ve kaygi sebebiyle bagisikliginin
da diismesi ile kronik durumun

akut olarak tetiklenebilecegi
distintilmektedir.
Literatiirde tirnak yeme

aligkanliginin gingival apseye sebep
olabilecegini gosteren caligmalar da
mevcuttur.'-'® Ancak, tirnak yeme
ve dental problemler konusunu ve
etkilerini agiga c¢ikaran calisma
sayist azdir." Bu durumun sebepleri
arasinda genellikle bu aliskanligin
kolay teshis edilememesi, spesifik
semptom ve bulgularin olmamasi
sayilabilir.

Ug yillik klinik ve radyografik
diizenli takipte disler asemptomatik
ve fonksiyoneldi. Radyografik
degerlendirmede baslangig
periapikal radyoliisensinin
neredeyse tamamen ortadan kalktig1
gorildi.

Bu vakada okluzal travmanin
etyolojisinde tespit edilen
onikofajinin ekarte edilmesi ve akut
apikal apsenin tedavisi lizerinde
durulmustur. Bu vakalarda yalnizca
endodontik miidahele yeterli
olmayabilir. Oncelikle etyolojik
sebebin ortadan kaldirilmasi ¢ok
onemlidir. Ayrica onikofajinin
tedavisinde psikiyatrist, dermatolog,
pediatrist ve dig hekimi birlikteliginde
farmakolojik ve biligsel davranisei
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terapilerle multidisipliner yaklasim
da gerekebilir.
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Abstract

Introduction: Sodium hypochlorite (NaOCI) is the most commonly used irrigation
solution in endodontic practice. Although NaOCI has potent antimicrobial and organic
tissue dissolving properties, it is highly cytotoxic when over-extrusion occurs. When
this solution is extruded into adjacent tissues, the patient usually experiences sudden and
intense pain, and emergency treatment should be applied to prevent long-term sequelae.
This report describes a case of accidental extrusion of NaOCIl from the apical foramen

during root canal therapy.

Case Report: A 15-year-old female patient was referred for endodontic treatment of
maxillary right first molar with the diagnosis of irreversible pulpitis. 5.25% NaOCl was
used to irrigate the root canals when the patient suddenly felt severe pain. It was observed
that there was a significant swelling on the face of the patient and intense bleeding
from the palatal canal, filling the pulp chamber. When shaping was completed, calcium
hydroxide medicament was placed in the root canals, and antibiotics were prescribed.
However, because the patient did not use antibiotics, the picture progressed on the 3rd
day and turned into ecchymosis and cellulitis. The management of the condition was
done with biochemical examinations of the patient, tomography imaging, and intravenous
antibiotic and steroid treatment. After seven days, it was seen that the swelling completely
disappeared and the symptoms disappeared, and the root canal treatment of the related
tooth was completed.

Conclusion: Clinical and radiographic examinations after six months and Ozet one year
showed that the tooth was asymptomatic and healthy. Moreover, this case report discusses
how to reduce the risk and manage the potential complications of NaOCl extrusion.
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Complications Following an Accidental Apical Sodium Hypochlorite Extrusion: A Case Report with
One-Year Follow-Up

Sodyum Hipokloritin Yanhshkla Apikal Ekstriizyonu Sonrasi
Gelisen Komplikasyonlar: Bir Yilhik Takip ile Bir Olgu Sunumu

Giris

Sodyum hipoklorit (NaOCIl) endodontik uygulamada en sik olarak kullanilan irrigasyon
sollisyonudur. NaOCl gii¢lii antimikrobiyal ve organik doku ¢oziicii 6zelliklerine sahip
olmasina ragmen, periapikal dokulardan tastiginda oldukca sitotoksiktir. Bu soliisyon
komsu dokulara ekstriize oldugunda genellikle hasta ani ve yogun agr1 yasar ve uzun siireli
sekel olugmasini 6nlemek icin acil tedavi uygulanmalidir. Bu rapor endodontik tedavi
esnasinda apikal foramenden yanliglikla NaOCI’nin ekstriizyon vakasini agiklamaktadir.
Olgu Sunumu: 15 yaginda kadin hasta, irreversible pulpitis tanist ile iist sag birinci biiyiik
az1 disinde endodontik tedavi i¢in yonlendirildi. %5,25 NaOCl ile kok kanal irrigasyonu
esnasinda hasta aniden siddetli agr1 hissetti. Hastanin yiiziinde belirgin bir sislik oldugu ve
palatinal kanaldan pulpa odasini da dolduracak sekilde yogun bir kanama geldigi goriildii.
Sekillendirme tamamlandiginda koék kanallarina kalsiyum hidroksit medikamenti konup,
antibiyotik regete edildi. Ancak hastanin antibiotigi kullanmamasindan 6tiirii, ii¢lincii
giin tablo ilerleyip ekimoz ve seliilitis gsekline doniistii. Durumun yonetimi, hastanin
biyokimyasal tetkiklerinin yapilmasi, tomografi goriintiisii alinmast ve intravendz
antibiyotik ve steroid tedavisi ile yapildi. 7 giin sonra sislik tamamen kayboldugu ve

semptomlarin gectigi goriilerek, ilgili digin kanal tedavisi tamamlandi.

Sonug: 6 ay ve 1 y1l sonra yapilan klinik ve radyografik incelemeler, disin asemptomatik
ve sagliklt oldugunu gosterdi. Bu vaka raporu, NaOCI tasma riskini azaltmak ve
potansiyel olarak ciddi komplikasyonlarinin yonetimi igin alinabilecek 6nlemleri de

detaylandirmaktadir.
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Giris

Endodontik tedavininamaci kdk kanal
sistemini mikroorganizmalardan
ve nekrotik dokulardan tamamen
temizlemektir.! Basarili bir kanal
tedavisi, nekrotik pulpa dokusunun
¢ikarilmasi temizlenip kanalin
iyice sekillendirilip ii¢ boyutlu
bir sekilde doldurulmasi esasina
dayanir.>® Uygun dezenfeksiyonu
saglamak i¢in antimikrobiyal
ozelligi olan endodontik irrigantlar
kullanilmalidir. Bu kullanilan
irrigantlar arasinda en etkilisi
sodium hipoklorit (NaOCl) olarak
kabul edilir.*

NaOCIl nekrotik doku ve smear
tabakasinin organik bilesenlerini
¢ozer.* Ancak NaOCl yiiksek
konsantrasyonlarda sitotoksisite
gibi dezavantajlara sahiptir.’ Ideal
olarak, irrigasyon soliisyonlari
kanal ig¢inde sinirli kalmalidir,
ancak bu her zaman miimkiin
olmayabilir. Ozellikle enjektdr ucu
kanal i¢ine sikisip kaldiginda ve
sollisyonun asir1 basingla verildigi
durumlarda periapikal dokulara
tagsabilir. ~ Endodontik tedavi
sirasinda periapik dokulara NaOCl
tasmasi genellikle agr1 ve 0deme
yol acar. Ancak hematom, ekimoz,
sekonder enfeksiyon, parestezi
gibi ¢ok ciddi komplikasyonlara
da yol agabilir.® Buradaki vaka
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takdimimizde endodontik tedavi
esnasinda apikal foramenden
yanliglikla NaOCl’nin ekstriizyonu
sonucu gelisen komplikasyonlar1 ve
bu komplikasyonlarin yonetimini
sunmay1 amacladik.

Olgu Sunumu

Cok sayida ciiriigli mevcut olan 15
yasindaki hasta tedavi i¢in 6grenci
klinigimize basvurdu. besinci sinif
stajyer hekim tarafindan kok kanal
tedavileri yapildi. Sag iist birinci
biiylik az1 disinde kron harabiyeti
mevcut olup, ilgili disin klinik ve
radyografik muayenesi sonucunda
irreversible pulpitis tanis1 konuldu
(Resim 1).

Resim 1. Preoperatif panoramik radyografi
(a), #16 disin ¢alisma uzunlugu tespit (b);
stajyer hekim tarafindan alinan giita prova
(c); olay kontrol altina alindiktan sonraki
giita prova (d); kanal dolumu sonrasi (¢), 6
ay sonraki (f) ve 1 yi1l sonraki (g) periapikal
radyografi gortintiileri.

Ayni stajyer hekim tarafindan
rubber dam takilip, anestezi altinda
giris kavitesi agildi. Calisma boyu
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tespiti i¢in periapikal radyografi
alinip, alinan radyografide palatinal
kokiinliin siniis ile iliskisi net
bir sekilde gozlendi (Resim 1).
Ogrencinin mesiobukkal kanal
agzini net gorememesi nedeniyle,
Protaper Universal nikel titanyum
rotary egesi (ProTaper SX, Dentsply
Maillefer, Isvicre) ile koronal 6n
genigletme yapilarak kanallara
diiz giris yapilabilmesi saglandi.
Ogrenci 15 nolu K-tipi el egesi ile 6n
genisletme sonrasinda, VDW Rotate
egeleriyle (VDW Rotate, Miinih,
Almanya) preparasyon yapip (#25,
.06 taper), ana kon radyografisi
alindi. Alinan radyografide palatinal
kanalin taskin sekilldirildigi,
buna karsin mesiobukkal kanalin
hi¢ sekillendirilmedigi goriildi
(Resim 1). Ogrenciye agiz icinde
mesiobukkal kanalin konumu tekrar
gosterilip, mesiobukkal kanali
yeniden sekillendirmesi sdylenmis
olup, yaklasik 10 dakika sonra hasta
ani ve keskin bir agr1 hissetti ve pulpa
odasini dolduran siddetli kanama
oldugu gozlendi. Hasta agzinda klor
tad1 aldigin1 ve agrisinin dayanilmaz
oldugunu sdyledi. Agr1 sebebinin
NaOCl’nin palatinal kanalinin apikal
ekstriizyonuna bagli oldugu teshis
edildi. Endodontik tedavi hemen
durduruldu. Extraoral muayenede
ilgili disin yanak bolgesinde 6dem
oldugu gozlendi (Resim 2).
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Resim 2. Islemden hemen sonraki (a); 48
saat sonraki (b,c); 4 giin sonraki (d); 6 giin
sonraki (e) ve 1 yil sonraki (f) ekstraoral
goriintiiler.

Ag1z i¢i muayenede ise giris
kavitesinden yogun difiiz kanama
oldugu gozlendi, ancak agizigi
dokularda herhangi bir 6dem mevcut
degildi. Vakit kaybetmeden lokal
anestezi yapilarak hastanin agrisi
dindirildi. Hastanin mesiobukkal
kanalinin hi¢ genisletilmedigi,
mesiobukkal kanal diye her
defasinda palatinal kanala girilip
palatinal kanalin apikalinin asir1
genigletildigini ve NaOCI’nin
palatinal kanaldan tagsmas1 sonrasi
agr1 ve kanama oldugu saptandi.
NaOCl’nin apikal bdlgeden
maksiller siniise ekstriize oldugu
fark edildi. Mesiobukkal kanal
genisletildi, daha sonra kok kanallar
salin sollisyonu ile irrige edilerek
kanama kontrolii saglandi. Kanallara
medikament olarak kalsiyum



hidrooksit [Ca(OH),] yerlestirilerek
dis gecici dolgu materyali ile dis
restore edildi. Profilaktik amach
amoksisilin ve klavulanik asit 625
mg 2x1 ve naproksen sodyum 550mg
2x1 olarak recete edildi. Hasta bu
olaydan iki giin sonra kontrole
geldiginde, klinik muayenesinde
yliziiniin sag tarafindaki sisligin
arttig1 ve buna ekimozun da eslik
ettigi goriildii (Resim 2). Hastanin
hikayesi dinlendiginde, antibiyotigi
sadece islem glinliniin aksami
ve ertesi giiniin sabahi olmak
tizere iki kez aldigi, sonrasinda
gastrointestinal sikayetlerden dolay1
ici muayenede vestibiil mukozada
herhangi bir sislik veya fluktuasyona
rastlanmadi. Ilgili disin palpasyon
ve perkiisyon cevabi normaldi.
Hasta antibiyotigi uygun sekilde
kullanmast konusunda uyarildi.
Postoperatif dordiincii giinde
ise tekrar antibiyotik kullanimi
baslamasina ragmen 6demin iyice
artip, alt ve list goz kapaklarinin
tamamen kapandig1 goriildii (Resim
2). Odem siniis kaynakl1 oldugu
icin, Kulak Burun Bogaz hekimine
konsiiltasyonu istendi. Hastadan
tomografi alinip siniiste sivi
birikimi oldugu dogrulandi (Resim
3). Bilateral maksiller siniislerde
sekretuar dansiteler izlendi. (Resim
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3). Sag frontal ve ethmoid siniizit
bulgular1 gdzlendi (Resim 3).

Resim 3. Bilateral maksiller siniislerde
sekretuar dansiteler (a); sag etmoid siniizit
bulgulari (b); ve sag frontal siniizit bulgu-
lar1 ve preseptal seliilit (c).

Sag preseptal orbital yumusak
dokularda kalinlagsma ve preseptal
seliilit gozlendi. Kan tahlillerinde
C-reaktif protein (CRP) diizeyinin
9,61 oldugu ve artmis lenfosit
diizeyi (40.3) gdzlendi. Intravendz
olarak Penisilin G etken madde
iceren antibiyotik (Iecilin amp
800,000IU, giinde iki kez IM
enjeksiyon) ile anaeroblar
tizerine etkili metranidazol grubu
antibiyotik (Metronidazol tablet
formunda, 500mg 2x1) tedavisi
hemen baslandi. altinci giinde
asemptomatik hale geldi ve fasiyal
O0dem tamamen geriledi (Resim 2).
Rutin islemlerle endodontik tedavi
tamamlandi (Resim 1). altinct ay
ve bir yil sonra yapilan klinik ve
radyografik muayeneler sag st
biiyiik az1 disin tamamen iyilestigini
gosterdi (Resim 1).
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Tartisma

Sodyum hipokloritin kok kanalinin
Otesine, periradikiiler dokulara
ekstriizyonu, hipoklorit kazasi olarak
adlandirilan lokalize veya yaygin bir
doku nekrozuna yol agan kimyasal
yanik benzeri bir etkiye sebep
olur. Yakin tarihli bir sistematik
derlemede, NaOCl ekstriizyonlarmin
cogunlukla kadinlarda tespit
edildigi belirtilmistir.” Kadinlarda
kemik yogunlugunun daha az
olmasi, hipoklorit yaralanmasinin
daha sik goézlenmesine sebep
olabilecegi diisiiniilmiis olmakla
beraber hala tartisma konusudur.®
Hipoklorit hasarini belirleyen
faktorlerden biri de NaOCI
konsantrasyonu ve kullanilan
soliisyonun hacmidir.” Agr1 ve
sislik, en yaygin klinik bulgulardir,
ardindan morarma ve hematom
gelir.* Havayolu obstriiksiyonu
gelisen vakalar bildirilmistir.'
Analjezikler ve antibiyotikler,
hipoklorit kazalarinin tedavisinde
en sik kullanilan ilaglardir.!!
Lokal hematom ve ekimoz sonucu
enfeksiyon riskinin artmasini
onlemek amaciyla antibiyotik recete
edilmelidir."> Kortikosteroidler ve
antihistaminikler de enflamasyonu
azaltmak icin tercih edilir.!* Bizim
vakamizda semptomlar 1 hafta icinde
geriledi. Literatiirde 3 haftaya kadar
uzayabilen olgular bildirilmistir."
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Bununla birlikte, daha komplike
yaralanmalarda bir ila iki ay arasinda
degisen iyilesme siiresi ile bildirilen
vakalar da vardir."”

Bir NaOCl kazas1 meydana
geldiginde teshisin dogru ve hasta
yonetiminin uygun yapilmasi
onemlidir. Gecikme olmamalidir
ve panige neden olunacak
davranislardan kag¢imilmalidir.!'
NaOCl ekstriizyonunun belirtileri
ani agr1, siddetli kanama ve takriben
sismedir. Periapikal dokulara
veya diger oral dokulara ekstriize
edildiginde, baslangigtaki agrili
o0dem lokalize olarak kalabildigi
gibi, komsu dokulara da yayilabilir.
Bu durumu ¢evre dokularda belirgin
nekroz takip edebilir."”

Ani agr1, yogun kanama ve nere-
deyse derhal gelisen sislik, NaO-
Cl ekstriizyonunun patognomonik
triadi olarak kabul edilmektedir.'®
Bir NaOCl kazas1 meydana geld-
iginde dogru teshisin ve uygun has-
ta yonetiminin g6z ardi edilmesi,
miidahalede gereksiz bir gecikmeye
yol agabilir. Bu durumda hastanin
semptomlar1 gozard: edilerek, tek
seans kanal tedavisi kesinlikle yapil-
mamalidir. NaOCl ekstriizyonlarinin
yonetimi genel itibariyle ampirik
miidahalelerdir. Belirtilerin ¢ogu
birkag hafta igerisinde gerileyebilir.
Kalic1 sekeller, sinir hasar1 ve skar



dokular1 olmak iizere ikiye ayrilir.
Anestezinin etkisi ortadan kalktiktan
sonra trigeminal ve fasiyal sinirler-
in ndrolojik muayenesi, sistematik
olarak yapilmalidir.*

Ekstriizyon yaralanmasi riskine
sebep agabilen faktorleri anlamak,
gerekli teknikleri ve manevralar
uygulamak, riskleri azaltmak igin
cok 6nemlidir. Iyatrojenik neden-
ler ekstriizyon yaralanmalarinin
cogundan sorumludur. Irrigasyon
solisyonunun pasif akigini en-
gelleyen durumlardan kaginil-
malidir."” Yandan perfore 6zel olarak
tiretilmis enjektor ignelerinin kul-
lanimi, soliisyonun basingsiz olarak
kanal i¢ine verilmesi, ignenin kanal
icinde sikigsmasinin onlenmesi ve
calisma uzunlugundan bir ila iki
mm kisa olucak sekilde irrigasyonun
yapilmasi gibi onlemler alinma-
lidir.2® Ozellikle agik apeksli, kok
gelisimi tamamlanmamis dislerin
irrigasyonu esnasinda olas1 bir ka-
zay1 Oonlemek amacl diisiik konsan-
trasyonlu soliisyon kullanimi (%1.5
veya %?2.5 gibi) veya EndoVac gibi
negatif basingl irrigasyon yontem-
lerinin kullanimi Onerilmektedir,?!
boylelikle kullanilan irrigantlarin
calisma uzunluguna giivenli bir

Hepsenoglu, Y. E., et al.

sekilde iletilmesi saglanmis olur.?
Gecmis c¢alismalar EndoVac gibi
kanal i¢i aspirasyon tekniginin kul-
laniminin geleneksel siringa irri-
gasyonuna kiyasla sinirli irrigasyon
ekstriizyonuna sebep oldugunu gos-
termistir. *

NaOCl ekstriizyonunun dogrudan
bir sonucu olarak dis kayb1 heniiz
literatiirde bildirilmemistir, an-
cak bunun da gelismesi s6z konu-
su olabilir.* Dis kaybi, hastalar
i¢in gercek bir travmadir ve daha
sonrasinda endodontik tedaviyi
gerceklestirmeyi reddetmeye bile
yol agabilir.

Sonug¢

Endodontik tedavi sirasinda mey-
dana gelen hipoklorit yaralanmalari
nispeten nadir goriiliir, ancak klin-
isyenin durumu erken teshis etme
yetenegi, bu durumun basarili teda-
visi i¢in anahtar roliindedi. NaOCl
kazasi, dis hekimlerinin acilen ilg-
ilenmesini gerektiren ciddi bir kom-
plikasyondur. NaOCl kazalarinin
etiyolojisinin ve dnlenmesinin veya
gerekirse yonetimin ve prognozun
daha sistematik olarak tanimlan-
masinin yolunu agabilecek derlem-
elere ihtiya¢ vardir.
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