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D Vitamini Reseptorii Rs1544410 Polimorfizminin Dis Ciiriigii Olusumuna Etkisi

Effect of Vitamin D Receptor rs1544410 Polymorphism on Tooth Decays

Basak Funda EKEN', Canan SERCANZ, Hazal GEZMIS$?®, Ozlem MOUFTI CHOUSEN, Deniz KIRAC?, Serap AKYUZ?,

Korkut ULUCAN!?

Oz

D vitamininin kas ve kemik gelisimindeki etkilerinden dolay1
ag1iz ve dis saghigi agisindan onemli etkileri bulunmaktadir. Agiz
hijyenini belirten en 6nemli dlgeklerden biri DMF-T (Ciiriik, kayip,
dolgulu disler) indeksidir. Calismamizda D vitamini reseptorii
(VDR) iizeirnde bulunan rs1544410 polimorfizmi ile oral hijyen
indeksi olan DMF-T arasindaki iliskisi arastirilmistir. Calismamizda
11’1 kiz, 13’1 erkek, toplamda 24 sporcuda katilmistir. Caligmamiza
goniillii olarak katilan atletlerin DNA eldesi periferik kandan
ticari kit kullanilarak elde edilmistir. Sporcularin genotiplerinin
belirlenmesi igin ger¢ek zamanl polimeraz zincir reaksiyonu (GZ-
PZR) metodu kullanilmistir. Bireylerin dis ¢iiriik analizlerinin
degerlendirilmesinde de DMF-T indeksinden yararlanilmigtir.
rs1544410 polimorfizmi icin elde edilen bulgulara gore calismaya
katilan atletlerin AA, AG, GG genotipleri sirasiyla 8 (%33),
13 (%54), 3(%12) GG olarak bulunmustur. Allelik dagilimlar
incelendiginde A alleli ¢alisma grubunda %60, G alleli %40
oraninda bulunmustur. rs1544410 polimorfizminde DMFT analizi
ile genotipler karsilastirildiginda AA genotipli bireylerde 0-1 aras1 2
sporcu (%25) , 2-4 aras1 4 sporcu (%50), 5-10 aras1 2 sporcu (%25)
bulunurken, 10 ve iizeri degerde hicbir sporcuya rastlanilmamistir.
AG genotipli bireylerde ise 0-1, 2-4, 5-10, 10 ve tizeri degerlere
sahip birey sayilar1 ve yiizdeleri; swrasiyla; 3 (%23), 3(%23), 5
(%38), 2 (%16) seklinde bulunmustur. GG genotipli bireylerde
DMEFT indeksi 0-1 aras1 degere sahip olan 2 sporcu (%67), 2-4 arast
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degere sahip olan 1 sporcuda (%33) tespit edilmis olup, 5-10 ile 10
ve tizeri degere hicbir bireylerde rastlanilmamistir. Bu ¢aligmanin,
VDR geninin rs1544410 polimorfizmlerinin dis ¢lirigli olusumuna
etkisinin arastirilacag: diger galismalara veri kaynagi olabilecegini
diisinmekteyiz.

Anahtar Kelimeler: D vitamini, polimorfizm, dis ¢iiriigii, DMFT
indeksi

Abstract

Due to the effects of vitamin D on muscle and bone development,
there are significant effects on oral and dental health. One of the
important markers of oral health is the index (DMF-T), which
reports the number of caries, missing filled teeth. In our study,
the relationship between rs1544410 polymorphism on D vitamine
receptor (VDR) and the number of teeth affected by caries and
results was investigated. A total of 24 athletes, 11 girls and 13
boys, participated in the study. The DNA samples of the athletes
were isolated from buccal cells by using a commercially avaible
DNA isolation Kit. The real-time polymerase chain reaction (RT-
PCR) method was used to determine the genotypes of the athletes.
The DMF-T index was used to identify individuals with caries,
missing filled teeth. Respective number and percentages of AA,
AG, GG genotypes were found as 8 (33%), 13 (54%) and 3 (12%)
GG, for rs1544410 polymorphism. When allele distributions were
examined, A allelle was found to be as 60%, and G allelle as 40%.
When genotypes were compared with DMF-T, 2 athletes were
(25%) between 0-1, 4 athletes (50%) between 2-4, 2 athletes (25%)
were between 5-10 , and none of the athletes had above 10 for the
individuals with AA genotypes. For AG genotypes, the respective
numbers and percentages of individuals with values 0-1, 2-4, 5-10,
10 and above are 3 (23%), 3 (23%), 5 (38%) and 2 (16%). For GG
genotypes, the DMFT index was found in 2 athletes with a score of
0-1 (67%) and in 1 (33%) with a score of 2-4. None of the athletes
with GG gonotypes had 5-10 or 10 and above score for DMF-T.
We suggest that this study may be an informative data for further
studies to investigate the effect of rs1544410 polymorphisms on
the formation of tooth decays.
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Giris

Insan Genom Projesi’nin sonuglarinin oral biyoloji ve tip
alaninda kullanilmaya baslanmasiyla birlikte, dis ¢iirigii
ile iliskili genomik bdlgelerin tespiti i¢cin genom taramasi
gerceklestirilerek diisiik ve yiiksek ciiriik yatkinligiyla ilgili
gen bolgeleri tespit edilmeye baslanmustir. Dis ¢iirliklerinin
genetik temelleri monozigotik ve dizigotik ikizleri de
kapsayan genis popiilasyon c¢alismalari ile arastirilmustir.
Yapilan ilk 6nemli ve kapsamli ¢alisma Bachrach ve Young
(1) tarafindan tek ve ¢ift yumurta ikizleri iizerinde yapilmis
ve normal popiilasyona ve ¢ift yumurta ikizlerine gore tek
yumurta ikizlerinde ¢iiriik olusum insidansinin daha yiiksek
oldugu bildirilmistir. Bireylerde enfeksiyéz bir hastalik
olarak belirtilen, dis ¢liriik olusumuna yatkinligina neden
oldugu disiiniilen baz1 genetik faktorlerin varligi ve dis
ciiriiklerine neden olan mikroorganizmalarin da birtakim
genetik belirteglere sahip oldugu diisiiniilmektedir. Genetik
faktorlerin ¢lirik olusumu {izerindeki etkisi glinlimiize
kadar mine ve dentin mineralizasyonu, tiikiiriik proteinleri,
muhtemel gen bolgeleri incelenerek arastirilmistir. Ayrica
calisilan genler HLA genleri, AMELX geni, CDI14 geni,
vitamin D reseptdr (VDR) genleri ve tiikiiriik bilesenlerini
olusturan genleri de igine almaktadir (2).

Dis, mine ve dentin yapisinda mineraller ve vitaminlerin
olduk¢a oOnemli bir yeri bulunmaktadir. D vitamini,
bireylerin kemik ve kas gelisimini indiikleyerek kemik
ve kas biiylimesini, bagirsak ve bdbrekte kalsiyum ve
fosforun emilimini saglayarak viicutta mineral dengesinin
korunmasini saglayarak viicutta bircok mekanizmada direkt
veya indirekt rol oynayan, yagda ¢dzlinen sterol yapilt bir
molekiildiir (3).

D vitamini hiicre igindeki biyolojik fonksiyonunu
reseptoriine baglanarak gerceklestirmektedir. D vitamini
reseptor geni (VDR) 12ql13.11°de lokalizedir, 100 kb
uzunlugunda ve iizerinde 100°den fazla polimorfizm
tanimlanmuistir (4,5). D vitamini reseptor geni fonksiyonuna
etki eden Fokl, Bsml, Apal ve Taql polimorfizmleri
saptanmig ve belirlenen bu polimorfizmler ile ¢esitli
metabolik sorunlar, dis ¢lirigii ve periodontitis gibi oral
sorunlar ile reseptdr polimorfizmleri arasindaki iliskiler
arastirilmistir (6).

VDR geninin 8. intronunda ve genin 3’-UTR bolgesine
yakin bir lokasyonunda Bsm/ polimorfizmi (rs1544410) yer
almaktadir (7). Bu polimorfizm A>G baz degisikligi sonucu
olusmaktadir. VDR Bsml polimorfizminde A allelinin
mRNA aktivitesinin diigiik oldugu belirtilmektedir (8). VDR
geninin G alleli tagiyicilart daha kisa formda olduklarindan

dolay1 transkripsiyonel aktiviteyi uyardigi diisiiniilmektedir
(9). Bsml polimorfizmi mRNA stabilitesini diizenleyerek
gen ekspresyonunu etkileyebilmektedir (10).

Bu calismanin amact agiz ve dis sagligi agisindan dnemli
olan D vitamini metabolizmasma etki eden D vitamini
reseptor genindeki Bsm/ (rs1544410) polimorfizminin Tiirk
atletlerdeki dagiliminin incelenmesidir.

Materyal ve Metot
Atletler:

Calismamiza goniillii olarak 11 kiz ve 13 erkek olmak iizere
24 atlet katilmistir. Caligmamiz ve ¢alisma protokoliimiiz,
Helsinki Deklarasyonu-2 (2015) yonergelerine uygun
olarak hazirlanmis ve Uskiidar Universitesi Girisimsel
Olmayan Etik Kurulu tarafindan onanmistir. Caligmaya
goniillii katilan sporculara, ¢caligma 6ncesi yapilan analizler
ve c¢iktilart hakkinda detayh bilgi verilmis, kendilerinden
onam formu alinmistir.

DNA Genotipleme:
DNA izolasyonu:

Caligmamiza gonilli olarak katilan sporculardan 1 cc
periferik kan eldesi sonrasinda 16kosit DNA’lar1 PureLink
DNAizolasyonkiti (Invitrogen, Van Allen Way Carlsbad,CA,
USA) kullanicr protokolleri izlenerek kullanilmis ve DNA
izolasyonlart tamamlanmistir. Kisaca, 200 pL periferik
kan {izerine 20 pL proteinaz K, 10uL RNAaz cklenerck
vortekslendi. 2 dk oda sicakliginda bekledikten sonra 200pL
baglanma tamponu eklendi ve karistirilarak homojen hale
getirildi. 55°C su banyosunda 10 dk inkiibe edildikten sonra
200 pL etanol ilavesinden sonra 5 sn vortekslendi. Filtreli
tiibe alindi1 ve 10000g ‘de 1 dk santrifiij edildi. Siipernatant
kismu atilarak pellet kismi iizerine 500 pL yikama tamponu
eklendi ve 10000g’de 1,15 dk santrifiij edildi ve yine
stipernant kism1 aliarak iizerine 2. yikama tamponu eklendi
ve maksimum hizda 3 dk santriftij edildi. 80 pL eliisyon
tamponu eklenerek inkiibe edildi ve maksimum hizda 1
dk santrifiij edildi. flgili gen bolgelerinin analizlerinin
tamamlanmasina kadar, elde edilen DNA 6rnekleri — 20° C
de saklanmuistir.

VDR rs1544410 Genotiplemesi

Bsml  (rs1544410) genotipleri izole edilen DNA
materyalinden “7500 Fast Real-Time PCR System”
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(Applied Biosystems) cihazi ile Tagman Genotyping Assays
(Applied Biosystems Foster City, CA, USA) genotipleme
kiti kullanilarak gerceklestirilmistir. Totalde 10uL olacak
sekilde 5 pL master mix, 3,75uL H,O, 0,25uL assay
ve 1puL (10 ng) DNA kullanilarak genotipleme islemi
tamamlanmuigtir.

DMEFT Degerlendirilmesi

Calismamizda clriik degerlendirmesi DMFT indeksi ile
tespit edilmisti. DMF-T indeksi 0-1 arasi iyi, 1-4 orta
kabul edilebilir, 5-10 kétii, 10 ve tstii ise ¢ok kotii seklinde
degerlendirilmistir.

Sonuclar

Calismamiza 11’1 kiz, 13’1 erkek olmak {izere toplam 24
atlet katilmigti. VDR Bsm/ (rs1544410) polimorfizminin
genotip ve allelik dagilimlart ve DMFT indeksi sirasiyla
Tablo 1 ve Tablo 2’de ozetlenmistir. Bsml (rs1544410)
polimorfizmi i¢in elde edilen bulgulara gore calismaya
katilan atletlerin AA, AG, GG genotipleri sirasiyla 8 (%33),
13 (%54), 3 (%12) GG olarak analiz edilmistir. Allelik
dagilimlar incelendiginde Bsm/l’in A alleli galisma grubunda
(%60), G alleli (%40) olarak bulunmustur (Tablo1).

Tablo 1: Analiz edilen Bsm! rs (1544410) polimorfizminin
atletlerdeki dagilim1

. ALLEL
GENOTIP FREKANSI
Brang AA AG GG (A G
Kiz .
a1 Sprinter [Say1 |2 2 1 6 4
Yiizde |%8 (%8)  |(%4) |(%12,5) |(%8)
Uzun
mesafe Sayr |- 5 1 5 7
Yiizde |- (%21) |(%4) [(%10) |(%l15)
Erkek .
(13) Sprinter (Say1 |3 6 1 12 8
Yiizde|(%12,5) |(%25) |(%4) |(%25)  [(%17)
Uzun
mesafe Sap |3 i i 6 i
Yiizde|(%12,5) |- (%12,5) |-
Say1 (8 13 3 29 19
Toplam =
Yiizde [(%33) [(%54) [(%12) {(% 60) [(%40)

Bsml 151544410 polimorfizminde DMFT analizi ile
genotipler karsilastirildiginda AA genotipli bireylerde 0-1
arast arast degere sahip olan 2 sporcu (%25) , 2-4 arasi

degere sahip olan 4 sporcuda (%50), 5-10 arasi degere sahip
olan 2 sporcuda (%25) bulunurken, 10 ve iizeri degere
higbir sporcuda rastlanilmamistir. AG genotipli sporcularda
ise sirasiyla 0-1, 2-4, 5-10, 10 ve iizeri birey sayilart ve
ylzdeleri; 3 (%23), 3(%23), 5 (%38), 2 (%16) seklinde
bulunmustur. GG genotipli bireylerde DMFT indeksi 0-1
ve 2-4 arasinda olan degerler sirastyla 2 sporcu (%67) ve
1 bireyde (%33) tespit edilmis olup 5-10 ve 10 ve {izeri
degerlere bireylerde rastlanilmamistir. Tablo 2’de genotip
ve DMFT indeksi gosterilmistir.

Tablo 2: rs1544410 genotipleri ve DMFT degerleri

Boml DMFT INDEKSI
rs1544410 ! = S10 >10

Sayr Yiizde Sayr Yiizde Sayr Yiizde Sayr Yiizde
AA 2 (%25) 4 (%50) 2 (%25) - -
AG 3 (%23) 3 (%23) 5 (%38) 2 (%16)
GG 2 (%67) 1 (%33) - - - -
Tartisma

D vitamininin sadece kemik mineral metabolizmasinda
degil viicudumuzdaki birgok metabolik siiregte gorev alarak
insan yagsaminda Onemli bir yerinin oldugu giiniimiize
kadar yapilan ¢alismalarla belirtilmistir. D vitamini reseptor
yapisinda meydana polimorfizmler sonucunda dig ¢iiriigi,
periodontal hastaliklar gibi cesitli agiz sagligi sorunlari
ve cesitli metabolik hastaliklar meydana gelmektedir.
Ayrica kemik metabolizmasinin, monosit farklilagmasi
ve fagositozda rol oynayan D vitamini reseptorii ve VDR
polimorfizmlerinin de periodontitise duyarlilik ile iliski
olabilecegi ongorilmektedir.

Calisma grubumuzda Bsm/ polimorfizmi incelendiginde
AG genotipinin ve A allelinin baskin oldugu gézlenmistir.
rs1544410 polimorfizminde AA genotipinde DMFT
indeksi incelendiginde ¢aligma kohortunda 0-1 arast deger
2 bireyde (%25) iyi diizeyde, 2-4 arasi deger 4 bireyde
(%50) orta derecede, 5-10 arasi deger 2 bireyde (%25)
kot diizeyde olarak degerlendirilmektedir. DMFT degeri
10 ve stii hicbir bireyde gozlenmemistir. AG genotipinde
DMFT degerinin 0-1 arasinda 3 bireyde (%23) iyi diizeyde,
2-4 arasinda 3 bireyde (%23) orta derecede, 5-10 arasinda
5 bireyde (%38) kotii diizeyde oldugu tespit edilmis olup,
10 ve iistii deger ise 2 bireyde %16 oraninda saptanmistir.
DMFT degeri %38 oraninda goriilmesi nedeniyle AG
genotipine sahip olan bireylerin dis ¢iiriikk olusumuna daha
yatkin oldugu sonucuna varilmistir. GG genotipinde DMFT
degeri 0-1 aras1 2 bireyde (%67) iyi diizeyde, 2-4 arasi |
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bireyde (%33) orta derecede tespit edilmis olup, 5-10 ile 10
ve Ustli degere higbir bireyde rastlanilmamastir.

Sengiin ve ark., (11) calismasinda kemik ve dislerin
gelisiminde rol oynayan VDR genindeki Bsml ve Apal
polimorfizmlerinin bireylerde dis ¢iliriigi olusumuna
etkisini arastirmislar ancak bu polimorfizmlerin dis ¢iirigii
olusumuna herhangi bir etkisinin olmadigini bildirmislerdir.

Wang ve ark., (12) Cin popiilasyonunda 107 hasta ve 121
kontrol grubunda VDR genlerinin Bsml, Taql, Apal ve Fokl
polimorfizmleri ile kronik periodontitis (CP) arasindaki
iliskiyi incelemislerdir. VDR genindeki Bsml, Apal veya
Fokl polimorfizmleri her iki grup arasinda degerlendirilmis
genotip dagiliminda veya allel frekanslarinda anlamli bir
farklilik bulunamamustir.

Ulucan ve ark., (7) D vitamini reseptorlerinden Fokl,
Bsml, Tagl polimorfizmleri ile dentinogenesis imperfekta
tip I (DGI-II) arasindaki iligskiyi bir Tirk ailesinde
arastirmiglardir.  Calisma dentinogenesis
imperfekta goriilen anne ve kizlarinda Bsm/ polimorfizminde
GG, baba ve oglunda ayni polimorfizm i¢in AG genotipi

sonucunda

goriiliirken, 7agl polimorfizminde etkilenen gocuklarda tt,
ailenin geri kalan iiyelerinde Tt, Fokl polimorfizmi igin
ailenin tiim bireylerinde CC genotipi gozlenmistir. Sonug
olarak Bsml polimorfizmindeki GG genotipinin DGI-II ile
iliskili oldugu belirlenmistir.

Kong ve ark., (13) 4-7 yas arasinda gelisme c¢aginda
olan 380 Cin’li ¢ocuk (203 kiz ve 177 erkek) iizerinde
Bsm1 151544410 ve Fokl 1s2228570 polimorfizmleri ile dis
¢lirligli olusumu arasindaki iliskiyi arasgtirmiglardir. Caligma
sonucunda %95 oraninda AG frekensmin oldugunu tespit
etmisler ve Bsml polimorfizmi ile dis ¢lirigli olusumunun
iliskili oldugunu belirtmislerdir. Ancak Fok I polimorfizmi
ile dis clirigii arasinda herhangi bir iliski olmadigin
bildirmislerdir. Bu ¢alismada AG genotipinin yiiksek oranda
goriilmesi bizim calismamiz ile uygunluk gostermektedir.
Caligmada DMFT indeksi incelendiginde ise yas ortalamasi
5.85 olan ¢ocuklarin DMFT degeri 4.4 iken, yas ortalamasi
5.72 olan ¢ocuklarin DMFT degeri 6.6 olarak saptanmustir.

Genetik faktorlerin agresif periodontitis iizerinde gii¢lii
bir etkisi olabilecegini ifade eden Li ve ark. (14) 51 Cinli
agresifperiodontitis ve 53 periodontal kontrol grubunda VDR
geni Fokl, Bsml, Apal ve Taql polimorfizmlerinin yaygin
agresif periodontitisle olan iligkisini genotipik ve allelik
frekanslar ile karsilagtirmiglardir. VDR Fokl rs 2228570
polimorfizminin CC genotip ve C alellerinin yiiksek oranda
goriilmesi Fokl polimorfizminin Cinli hastalarda yaygin

agresif periodontitis ile iligkili olabilecegini gostermektedir.
Ayrica Fokl polimorfizminde C alelinin yiliksek oranda
olmasi yaygin agresif periodontitis gelistirme riskini
arttirmaktadir. Ancak VDR geni Bsml, Apal ve Taql
polimorfizmleri ile iki grup arasinda genotip veya allel
frekanslar1 arasinda anlaml bir iliski bulunamamustir.

Sonug olarak dis ¢liriik olusumuna yatkinlik olusturan
genetik faktorlerin saptanmasi ve oral hijyenin arttirilmasi
yoluyla da saglikli yasam kalitesine sahip bireylerin
yetismesinin miimkiin olabilecegini diislinmekteyiz. Ayrica
dis ¢liriiklerinin olusumunu engelleyen ya da dis ¢iirtiklerinin
daha yiiksek oranlarda olugmasina neden olan genetik
faktorlerin tanimlanmasi sayesinde hekimlerin daha etkili
ve koruyucu tedaviler sunmalarina olanak saglanacaktir.
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A Preliminary Study of Prevalence and Characteristics of
Pneumatization of Articular Eminence on Cone Beam Computed

Tomography

Konik Isinli Bilgisayarli Tomografide Artikiiler Eminens Pndmatizasyonunun Ozelliklerinin ve

Prevalansinin Incelenemesi

M. Oguz BORAHAN', Ayse Nur YILDIZ SADIKOGLU?, Gamze ULAY? Filiz NAMDAR PEKINER?

Abstract

Introduction: The aim of this retrospective study was to identify
the prevalence and properties of pneumatized articular eminence
(PAT) in a group of Turkish population using CBCT.

Material and Methods: The subjects for this retrospective
study consisted of all 300 adult patients who referred to the
Department of Oral Diagnosis and Radiology, Marmara University
Faculty of Dentistry, and underwent a single CBCT examination
from 2016 to 2017. Age and gender were noted for all patients,
and for the cases of pnuematization, sides and type were recorded.

Results: Of the 300 patients, 98 (32,0%) had PAT, of whom
43 were female and 55 were male. PAT was seen 14% on bilateral
sides, 10% on the right side and 8.7% on the left side. 51% of
those which had pneumatization were unilocular and 49% were
multilocular

Conclusion: CBCT images are a true and confident tool for the
exploration of the definite size and pattern of pneumatization and
the relationship of pnuematization to the adjacent tissue. In case
of surgical treatment is planned or for the differential diagnosis of
suspected cases, panoramic radiographs should be supported with
CBCT.
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Oz

Giris: Bu retrospektif ¢alismanin amaci bir grup Tiirk
popiilasyonunda pnomatize artikiiler eminens (PAT) prevalansini
ve Ozelliklerini konik 1sinli bilgisayarli tomografide (KIBT)
incelemektir.

Materyal ve Metod: Bu retrospektif ¢alisma, 2016’dan
2017’ye kadar KIBT incelemesi yapilan, Marmara Universitesi
Dishekimligi Fakiiltesi Oral Diagnoz ve Radyoloji Anabilim
Dali’na bagvuran 300 yetiskin hastadan olugsmaktadir. Calisamaya
dahil edilen tiim hastalarin yas ve cinsiyetleri kaydedilmis ve
pnoématizasyon goézlemlenen durumlarda,pndmatizasyon taraflar
ve tipler kaydedilmistir.

Bulgular: 300 hastanin iginde; 43’1 kadin, 55’1 erkek olan 98
vakada (% 32,0) PAT gozlenmistir. PAT, bilateral % 14, sagda%
10, solda% 8.7 olarak saptanmistir. Pndmatizasyon izlenenlerin %
5171 unilokiiler,% 49’u multilokiilerdir.

Sonug¢: KIBT  gorlntiileri, boyutlarm tam  olarak
belirlenmesinde, pndmatizasyon paterninin incelenmesinde ve
komsu dokular ile iliskisinin arastirilmasi i¢in dogru ve giivenilir
bir aractir. Cerrahi tedavi planlanmasinda veya siiphelenilen
vakalarm ayirict tanisinda panoramik radyografiler KIBT ile
desteklenmelidir.

Anahtar Kelimeler: Konik Isinli Bilgisayarli Tomografi,

Pnomatize artikiiler eminens, temporomandibular eklem

Introduction

The bones of the skull includes multiple airfilled cavities,
which are entitled as pneumatization also known as air
cells. These pneumatic regions can emerge at different sites
including the temporal bone. The best known of these are
the mastoid air cells in the temporal bone (1,2) .

Ten locations of air cells may be present within the
temporal bone, including the zygomatic process of the
temporal bone, which is termed as pneumatized articular
eminence (PAT) (3,4). The term PAT was used for the
first time by Tyndall and Matteson to define air cells that
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arise in the roof of the zygomatic arch and in the articular
eminence of the temporal bone, that is, similar to air cells
in the mastoid process and ethmoid bone (5). Tyndall and
Matteson also reported about the anatomical relationship
of PAT with mastoid air cells. Accordingly, PAT can be
thought of as prolongation of mastoid air cells, similar to
the expansion of paranasal sinuses (6).

The common characteristics of the PAT of the temporal
bone were identified and included:1) an asymptomatic
radiolucent defect in the zygomatic process of the temporal
bone with the similar appearance to mastoid air cells, 2)
extension of the defect anteriorly as far as the articular
tubercle but not beyond the zygomaticotemporal suture and
3) no enlargement or cortical destruction of the zygoma.
PATs may be unilateral or bilateral and have two pattern
types; unilocular or multilocular (7,8)

Diagnosis of the pneumatization of the glenoid fossa
and articular eminence is significant because it is a defect
that makes easy the spread of various disease stages along
the joint including inflamations, tumors, and the fractures
owing to minimal resistance (7). Tumours of the mastoid
process and ear may spread into the temporomandibular
joint, while otitis or mastoiditis may include the TMJ and
may result with ankylosis. All of them may be probable
complications in TMJ surgery, therefore various researchers
have suggested that imaging studies should be done before
any surgical procedure (9,10).

The prevalence of PAT has been formerly evaluated in the
literature using different imaging modalities. The utilization
of conventional panoramic radiographs to examine PAT is
suitable because the radiographs are acquired during routine
examination of numerous patients. However, conventional
panoramic radiographs, have inherent problems, including
a wide focal region and superimposition of adjacent
structures. High-resolution computerised tomography (CT)
is assumed as the procedure of option for the evaluation
of bony structures and air spaces in the base of the skull.
Although the air cells adjacent to the temporomandibular
joint may be visible on panoramic radiographs, a less
superficially located region such as the medial portion
of the articular eminence may be visible on only CT (4).
Cone beam computed tomography (CBCT), a more recent
three-dimensional imaging technique, provides detailed
anatomical information of mineralized maxillofacial tissues
with minimal distortion. With no superimposition on CBCT,
it exceeds the diagnostic accuracy of panoramic radiographs
in the evaluation of temporal air spaces.

The aim of this retrospective study is to determine the
prevalence and characteristics of PAT in a group of Turkish
population using CBCT.

Materials and Method
Patient Data

Subjects for this retrospective study consist of all 300 patients
who visited Department of Oral Diagnosis and Radiology,
Marmara University Faculty of Dentistry and CBCT images
of these patients between 2016-2017 were retrieved from
the PACS system. CBCT imaging was performed with
Planmeca Promax 3D Mid (Planmeca Oy, Helsinki, Finland)
and assessment of CBCT was performed directly on
monitor screen (Monitor 23 inch Acer 1920x1080 pixel HP
Reconstruction PC). The purpose of CBCT scans were for
impacted third molar surgery, orthodontic purposes, dental
implant treatment and Le Fort I osteotomy. Patients with
systemic diseases influencing growth and development,
history of trauma and/or surgery involving the maxillofacial
region, developmental anomalies/pathologies affecting
the maxillofacial region and previous sinus surgery were
excluded from the study. The study was carried out according
to the recommendations of the Helsinki declaration and
the study protocol was approved by the Local Committee
of Research and Ethics of Marmara University, Faculty of
Medicine (Protocol No: 09.2017.008).

Image Interpretation

Two oral and maxillofacial radiologist (AYS and GU)
evaluated and interpreted PAT. Before starting the
radiographic examination in the study, the researchers were
calibrated to identify and agree on PAT anatomy. For such
objectives, a series of 50 CBCT images (not included in this
study) were examined. As part of the calibration phase, the
examiners were given also explanations about radiographic

and CBCT imaging.

The age and gender were recorded for all patients and, for
the cases of PAT, gender, age, localization and radiographic
appearance were recorded. Diagnosis of PAT on the
radiographs was made only if unequivocal pneumatization
of the articular eminence could be seen or if the defect
was located in the articular eminence posterior to the
zygomaticotemporal suture as a well-defined unilocular or
multilocular radiolucency. PAT was classified as unilocular
or multilocular as in the study by Tyndall and Matteson (5).
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Unilocular PAT was identified as single radiolucent oval
defect with well-defined bony borders. Multilocular PAT
was identified as numerous radiolucent small cavities.

Data Analysis

The data were analysed with IBM Statistical Package for
Social Sciences (SPSS) for Windows 15.0 (SPSS Inc,
Chicago, IL). Descriptive statistical methods (mean, SD,
and frequency) were used for evaluation of the data. Chi-
square test was used to compare qualitative data. Values of
p<0.05 were interpreted as significant.

Results

A total of 300 patients met the inclusion criteria aged
between 18 and 85 with 134 (44,7%) male and 166 (55,3%)
female. The mean age is 47.13 + 14.75 years. Of the 300
patients, 21 of the patients (7%) were between 18-24 years,
46 (15,3%) between the ages of 25-34, 68 (22,7%) between
the ages of 35-44, 62 (20,7%) are between the ages of 45-54
and 103 (34,3%) are above the age of 55 (Table 1).

Table 1: Distribution of age and gender

n %

Age 18-24 21 7,0
| 2534 46 153
35-44 68 22,7
| 4554 62 20,7
Above 55 103 343
Gender | Male 134 44,7
Female 166 55,3

While pneumatization was not seen in 67.3% of cases,
it was seenl14% on bilateral sides (Figure 1), 10% on the
right side (Figure 2) and 8.7% on the left side. 51% of those
which had pneumatization were unilocular (Figure 3) and
49% were multilocular (Figure 4) (Table 2).

Table 2: Prevalence of PATand PAT type

n %
PAT Absent 202 67,3
Bilateral 42 14,0
Right 30 10,0

Left 26 8,7
PAT type(n=98)  Unilocular 50 51,0
Multilocular 48 49,0

Figure 1: Coronal cone beam computed tomography images of bilateral
pneumatized articular eminence

Figure 2: Sagittal and coronal cone beam computed tomography images of
unilateral pneumatized articular eminence

Figure 3: Sagital cone beam computed tomography images of unilocular
pneumatized articular eminence
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Figure 4:Sagittal cone beam computed tomography images of multilocular
pneumatized articular eminence

There was no statistically significant difference between
the rates of PAT and PAT type according to age groups (p>
0.05) (Table 3).

There was no statistically significant difference between
the rates of PAT and PAT type according to gender (p> 0.05)
(Table 4).

Discussion

Digital or conventional a number of imaging modalities have
been used to evaluate bone quality, quantity, and location
of anatomic structures. Although, panoramic radiographies
are the most commonly used and relied imaging modality
by clinicians and their relatively low cost and widespread
availability, there are inherent fundamental limitations due
to its modality such as superimpositions, magnifications,
distortions and low image quality (11,12). Furthermore,
because of the difficulty of interpretation anatomical
structures on two-dimensional plane, development of three-
dimensional imaging techniques has accelerated.

In order to overcome of those above mentioned
disadvantages and to obtain more accurate images of
anatomical structures, CT is used for evaluating anatomic
variations also with preoperative anatomical evaluations,
pathologies and bone integrity as it supplies adequate spatial
resolution (13,14). On the other hand, it is generally known
that CT is liable for the majority of the medical radiation
doses in the populations of modern societies. CBCT may
definitely take on the same role in anatomical evaluations,
pathologies and bone integrity, making it possible to obtain
high-resolution axial, coronal, and sagittal sections (15).
CBCT technology allows clinicians precious information

PAT Absent
Bilateral
Right
Left

PAT type Unilocular
Multilocular

(n=98)

Chi-square test

PAT

PAT type(n=98)

Chi-square test

Table 3: Assessment of PAT and PAT types according to age groups

Yas P
18-24 25-34 35-44 45-54 55+
n (%) n (%) n (%) n (%) n (%)
11 (52,4%) 33 (71,7%) 40 (58,8%) 47 (75,8%) 71 (68,9%) 0,127
5(23,8%) 7 (15,2%) 16 (23,5%) 6(9,7%) 8 (7,8%)
2 (9,5%) 4(8,7%) 6 (8,8%) 3 (4,8%) 15 (14,6%)
3 (14,3%) 2 (4,3%) 6 (8,8%) 6(9,7%) 9 (8,7%)
4 (40%) 6 (46,2%) 15 (53,6%) 4(26,7%) 21 (65,6%) 0,137
6 (60%) 7(53,8%) 13 (46,4%) 11 (73,3%) 11 (34,4%)

Table 4: Assessment of PAT and PAT types according to gender

Gender P
Male Female
n (%) n (%)
Absent 91 (67,9%) 111 (66,9%) 0,511
Bilateral 15 (11,2%) 27 (16,3%)
Right 16 (11,9%) 14 (8,4%)
Left 12 (9%) 14 (8,4%)
Unilocular 22 (51,2%) 28 (50,9%) 0,980
Multilocular 21 (48,8%) 27 (49,1%)
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not only about anatomical structures, but also about the
pathologies or findings outside the primary area of interest.
Owing to wide spread use of CBCT, it became difficult to
misdiagnose anatomic variants, developmental anomalies
or artifacts as pathological entities(16). Considering above
mentioned arguments, we evaluated CBCT images for
analyzing PAT.

There are various studies evaluating incidence of PAT
with different imaging techniques. In 1986, Kaugars et
al (17) evaluated panoramic radiographs of 784 patients
retrospectively for the presence of PAT. The radiographs
of eight patients showed signs of PAT. These eight patients
ranged in age from 32 to 69 years, and four patients had
bilateral involvement of the temporal bone. They did not
give a mean age for their total population but they provided
a mean age for each of the three subpopulations (children,
adolescents, and adults). The mean age of their adult group,
which comprised 61% of the total patients, was 41.2 years.

Orhan et al (8), in 2005, found PAT in 19 (1.88%)
patients with a mean age of 36.6 (SD 21.06) years in 1,006
panoramic radiographs.. Seven cases were males and 12
cases were females. Twelve cases of PAT were unilateral.
Bilateral PAT was found in seven (36.9%) patients.

Yavuz et al (18) evaluated PAT in 8107 panoramic
radiographs of patients and found PAT in 83(1.03%) of
individuals with 41 females and 42 males. In their study,
PATs were located on the right side in 60 individuals and on
the left side in 50 individuals. Also, PATs were unilateral in
56 cases and bilateral in 27 (total of 110 PATS).

Khojastepour et al (19) evaluated 3,098 panoramic
radiographs belonging to 1,735 females and 1,363 males
retrospectively for the presence of PAT. PAT was found
in 2.1 % of cases including 41 females and 23 males
(with a mean age of 33.23+12.43 and 35.64+13.24 years,
respectively, range 19-69 years). There were 40 unilateral
and 24 bilateral cases in their study.

Shokri et al (20) evaluated digital panoramic radiographs
of 1563 patient with a mean age of 32.6+7.63 years. PAT was
found in 98 cases in their study, representing a prevalence
of 6.2% with a mean age of 22.8+7.9 and a range of 8 to 60
years . Sixty-four (65.3%) pneumatized articular tubercles
were unilateral, with 30 lesions on the right and 34 on the
left side. Bilateral PAT were found in 34 patients.

There are also studies in which the prevalence of PAT
have assessed on CBCT images. Miloglu et al (4) in 2011
reported a study of 514 cases o; 41 cases (mean age of

30.6+11.4years) had PAT with a rate of 8% ; 19 patients
were males and 22 were females. In their study, PAT was
found to be unilateral in 23 cases and bilateral in 16 cases.

Another study with CBCT by Ladeira et al (10) also
stated a higher rate (21.3%) of PAT. They found 204 PATs
in 140 patients and male and female individuals were about
63% and 37%, respectively; PAT was unilateral in 76 cases

and bilateral in 64. The mean age of the individuals was
43.02 years

Ilgiiy et al (21) evaluated PAT of 111 patients on CBCT
images with a mean age of 48.86+18.31 years. Among all
the patients, 73 (65.8%) had PAT. 42 (37.8%) of the patients
had PAT bilaterally; The percentage of PAT was higher for
females (73.6%) than males (51.3%) in their study .

In our study, prevelance of PAT was 32.7% in 300
patients aged between 18 and 85 with 134 (44,7%) male and
166 (55,3%) female and a mean age of 47.13 + 14.75 years.
Pat was observed 32.1% of males and 33.1% of females.
PAT was unilateral in 56 cases and bilateral in 42 in our
study. Our results show higher prevalence than the PAT in
studies using panoramic radiography as in agreement with
the results of the studies using CBCT.

In our study, the type of pneumatization was classified as
unilocular and multilocular, as the studies mentioned above.
Unilocular pneumatization with a well-limited oval single
radiolucent defect is defined as multilocular pneumatization
if multiple radiolucent cavities are present. 41.5% of the
cases with PAT were recorded as unilocular and 58.5%
as multiloculer in the research done by Miloglu et al (4).
Khojastepour et al found (19) 49(55.6%) unilocular and 39
(44.3%) multilocular cases. 44 of the PATs were unilocular
type, and 66 of the PATs were multilocular typein the study
done by Yavuz et al (18). Shokri et al (20) found 53.1%
of unilocular and 46.9% of multilocular PAT in their study.
38.5% PAT of unilocular and 61.5% PAT of multilocular
type were observed in Orhan and his colleagues’ study (8).
In our study, 50(51%) of the PAT cases were of unilocular
type and 48(49%) of multilocular type. Our study is in
agreement with all the studies whether done by panoramic
radiography or CBCT.

There is no need to treat PAT. If a specialist investigates
pneumatization with no symptoms, it should be kept
under observation. The differential diagnosis of PAT is
done with giant cell tumour, hemangioma, aneurysmal
bone cyst, eosinophilic granuloma, metastatic tumor and
fibrous dysplasia. All these entities are qualified by painful
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enlargement of the cheek and seen radiographically as
expansive and destructive lesions.

Conclusion

The findings of the this study point out that CBCT is a true and
confident tool for the detection of the definite size and type
of pneumatization and the relationship of pnuematization to
the adjacent tissue. In case of surgical treatment is planned or
for the differential diagnosis of suspected cases, panoramic
radiographs should be supported with CBCT.
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ORIGINAL ARTICLE / OZGUN ARASTIRMA

Evaluation of Diagnostic Efficiency of Ultrasonography in
Temporomandibular Joint Disorders: A Pilot Study

Temporomandibular Eklem Bozukluklarinda Ultrasonografinin Diagnostik Etkinliginin

Degerlendirilmesi: Bir Pilot Calisma

Mehmet Oguz BORAHAN!, Gaye KESER', Gamze ULAY', Filiz NAMDAR PEKINER'

Abstract

Objective: Temporomandibular Joint diseases (TMD) and
disorders refer to a complex of conditions, manifested by pain
in jaw area and associated muscles and limitations in the ability
to make the normal movements of speech, facial expression,
eating, chewing, and swallowing. Ultrasonography (US) is a non-
invasive, cost-effective, easy-to-use imaging method using sound
waves, without ionizing radiation and as a diagnostic procedure
it has been shown to be accurate for the diagnosis of TMD. The
purpose of this pilot study is to evaluate the diagnostic efficacy
of ultrasonography imaging in temporomandibular joint disorders.

Material and Method: The retrospective ultrasonography
images of 20 patients (female, male) who had been referred to
Marmara University, Faculty of Dentistry, Oral Diagnosis and
Radiology Clinic with a complaint related to Temporomandibular
joint (TMJ) were evaluated in terms of condylar surface
irregularities, joint space reduction and joint effusion.

Results: A total of 20 patients ( % 70 female, %30 male, mean
age: 33,75) and 40 TMJ were evaluated and in % 15 erosive —
degenerative changes, in % 82,5 condylar surface flattening and in
% 27,5 increased joint capsule width was observed.

Conclusion: Ultrasonography is a non-invasive technique
suitable for visualization of TMJ and evaluation of TMD in routine
clinical practice.

Keywords: Temporomandibular Joint Disorders, Ultrasound,
Radiology
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Oz

Amag: Temporomandibular eklem hastaliklart (TMD) ve
rahatsizliklar1, cene bolgesinde ve ilgili kaslarda agri ile ortaya
¢ikan ve normal konusma, yiiz ifadesi, yeme, ¢igneme ve yutma
hareketlerini kisitlayabilen durumlari ifade eder. Ultrasonografi
(US), invazif olmayan, diisiik maliyetli, kullanimi kolay ve
iyonlastirici radyasyon olmaksizin ses dalgalarmin kullanildigi,
bununla birlikte; diagnostik prosediir olarak TMD teshisi i¢in
dogrulugu kanitlanmis bir goriintiileme yontemidir. Bu pilot
calismanin amaci, temporomandibular eklem hastaliklarinda
ultrasonografik goriintiilemenin tanisal etkinliginin
degerlendirmektir.

Gerec ve Yontem: Temporomandibular eklem (TME) ile ilgili
sikayetleri bulunan, Marmara Universitesi Dis Hekimligi Fakiiltesi
Oral Diagnoz ve Radyoloji Klinigine bagvuran 20 hastanin (kadin,
erkek) retrospektif ultrasonografi goriintiileri kondiler yiizey
diizensizlikleri, eklem boslugunda daralma ve efiizyon agisindan
degerlendirilmistir.

Bulgular: Toplam 20 hasta (% 70 kadin, % 30 erkek, yas
ortalamasi :33,75) ve 40 TME degerlendirilmis ve % 15 eroziv —
dejeneratif degisiklik, % 82,5 kondiler yiizeyde diizlesme ve % 27
oranlarinda artan eklem kapsiilii genigligi gdzlenmistir.

Sonug¢: Ultrasonografi, TME’ nin goriintiilenmesi ve rutin
klinik uygulamada TMD’nin degerlendirilebilmesi i¢in uygun ve
invaziv olmayan bir tekniktir.

Anahtar Kelimeler: Temporomandibular Eklem Bozukluklari,
Ultrason, Radyoloji

Introduction

The chewing system in individuals is the unit responsible for
the speech, chewing and swallowing of the body. This system
consists of joints, ligaments, bones, teeth and supporting
tissues and muscles. Furthermore, the coordination of these
structural components is provided by neurological control
systems (1).

Temporomandibular joint (TMJ) is composed of
mandibular condyle, temporal bone, articular disc, ligaments
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and various muscles. It is a ginglimodiartrodial joint with
a sliding axis, which is located below the temporal bone
between the mandibular fossa and the mandibular condyle,
in front of the external auditory canal (1-4). In this system, a
biconcave-shaped dense fibrous connective tissue arises in
the articulating disc (1, 4,5) in order to ensure the conformity
of the articular surfaces between the mandibular mandible
of the condyle head and the mandibular fossa at the temporal
bone. Metabolic needs of the tissues are provided through
synovial fluid containing mucopolysaccharide which makes
the joint surfaces lubricious in the joint system. Since
articular surfaces and discs do not contain blood vessels,
the metabolic needs of the tissues are provided by synovial
fluid that surrounds the joint surface and at the same time
lubricates the joint surfaces (3,4,6,7).

Temporomandibular joint dysfunctions (TMD) are
manifested by limitations of normal jaw movements,
speech, facial expressions , eating, drinking and swallowing
functions and pain in the jaws which affect chewing muscles
(8-12). According to the World Health Organization (WHO)
report, temporomandibular dysfunction is one of the
most common diseases in the mouth and jaw region (13).
According to the Diagnostic Criteria for Temporomandibular
Joint Disorders (CDC / TMD) scale, the most important
symptoms of Temporomandibular dysfunction (TMD) are
noise (click, creep) and reduction (14-16).

Among the TMJ dysfunctions, the deviations are the
most frequently seen (17-19). Patients with TMJ disorders
often complain of tenderness, pain, difficulty in opening
the mouth, and tenderness in the TMJ region and these
complaints are the reasons for referral to patients’ clinics.
In the diagnosis of TMD, history and clinical examination
results should be correlated with radiological findings (4).

Different imaging modalities are used in examining
the anatomical structures of TMJ complex. Prevention
of exposing the patient to unnecessary radiation dose is
important in selecting the imaging method (4,11,20-22).
Computerized tomography (CT), magnetic resonance
imaging (MRI) and arthrography are the most commonly
used methods of imaging TMJ, and MRI is accepted as the
gold standard in the literature (23-26). However, despite
its advantage in imaging, features such as an expensive
imaging technique, the inability to use in cardiopulmonary
patients and heart pacemakers limit the use of MRI (27).

Ultrasonography (US) is a noninvasive, low cost, easy to
use imaging method which transmits high-frequency sound
waves to the tissue through a probe (transducer). In this

technique, sound waves reflected from textures of varying
intensities are subsequently displayed on a screen (11, 28-
31). In US, a much higher (2-10 MHz) frequency of sound
waves are used (11,28,32,33). Ultrasonography can be used
to diagnose disc displacements, effusion, intra-articular
defects in TMJ (32,33). In ultrasonographic images of the
TMJ, the hyperechoic areas are the white areas representing
the margins of the bone and joint capsule, the hypoechoic
areas are the black areas representing the bone tissue, empty
space, and water, and the isoechoic or grey areas represent
the connective tissue and muscular tissue (34,35). When
TMJ is displayed, information about joint space, joint disc
position, joint fluid and ligament adhesions can be obtained
using a linear probe with a frequency of 7.5-12 MHz (28).

Imaging of TMJ and articular disc was first performed
by Nebeith and Speculand (36) in 1991 using a 3.5 MHz
probe. Stefanoff et al. (37) have shown successful results in
asymptomatic patients using a 5 MHz probe. Based on the
TMD studies in literature between 1991 and 2006, Melis
et al. (20) reported that US has a sensivity of 13-100% in
disc displacement, 70.6-83.9% in effusion, and 70-94% in
condylar erosion. These studies portrayed the diagnostic
reliability of ultrasonography in the diagnosis of TMJ
disorders. Therefore, the aim of this study is to evaluate
the diagnostic efficacy of ultrasonography imaging in
temporomandibular joint dysfunctions.

Materials and Method

The study evaluated 20 patients and 40 joints with a mean
age of 33.7 years who are over 15 years of age, with
complaints of TMD and records of USG images. 20 patients
over 15 years old from the archive in Oral and Maxillofacial
Radiology Department, who had complaints of TME, who
did not use any medication for bone diseases and who
don’t have any developmental anomalies were included in
the study. Confirmation for the study was acquired from
the Department of Non-invasive Clinical Research Ethics
Committee, Marmara University Faculty of Medicine
(Protocol No: 092016501). The written informed consent
was acquired from each subject to inform about the study’s
object and procedure. This study was carried out to the
recommendations of the Helsinki declaration.

Examinations were performed by using an Aloka
Prosound a6 equipped with a 8 MHz-wide bandwidth
linear active matrix transducer ranging from 1 to 15 MHz.
Transcutaneous B mode images of the right and left TMJs
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were obtained with the patient in the supine position. The
patient was asked to open and close their mouth and, on
palpation of the pre-auricular region, an arbitrary position
of the head of the condyle and TMJ was obtained (Figure
1). Once this position was achieved, a linear transducer was
placed in a transverse direction in close contact with the skin.
The transducer was then tilted obliquely until an optimal
visualization of the head of the condyle was visible on the
screen. The TMJ was assessed for the following parameters:
destructive changes including condylar erosions, synovial
width alterations and effusions (Figure 2-4).

Figure 1. After obtaining position of the joint by palpation of the pre-au-

ricular region, the transducer is placed in close contact with the skin with
the mouth closed.

100%

1304130

Figure 2. Joint surface irregularity. The surface of the condylar head ap-
pears hyperechoic and an irregularity can be appreciated on the margin.

100%

113,113
24Hz[]

Figure 3. Flattening of the condylar surface

Figure 4. Increase in width of the approximating surfaces. This could be an
indication of synovial width alterations.

Results

Ultrasonography was performed on all 40 TMJs. The
examinations revealed that in % 15 erosive — degenerative
changes, in % 82,5 condylar surface flattening and in %
27,5 increased joint capsule width was observed. The
results of the ultrasonography examinations of the TMJs are
summarized in Table 1.

Table 1. Distribution of Temporomandibular Joint Disorders
Right Left
n (%) n (%)

erosive — degenerative

condylar surface 4(20%)  2(10%)
X " changes
irregularities e
increase in joint ” . 14 (70%) 19 (95%)
space width Jlattening
4(20%) 13 (65%)
Discussion

Temporomandibular joint (TMJ); consists of the mandibular
condyle which is separated from the mandibular fossa by an
articular disc, ligaments, and muscles (3). TMJ disorders are
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recognized as one of the most common causes of orofacial
pain and TMDs affect around 8-12 % of the population
(27,34, 38). In clinical practice, CT and MRI can help in
the confirmatory diagnosis of hard-tissue and soft-tissue
alterations in the TMJ, respectively, an effective screening
modality is still lacking. Pathologies affecting the head and
neck region, which includes the salivary glands, lymphatics,
thyroid, nerves, and vascular structures, are accessible to
ultrasound imaging and have been routinely imaged using
ultrasonography (27, 39). However, reports on its use in the
detection of TMDs in routine clinical practice are limited
(5,14,16,25,27). Magnetic resonance imaging (MRI) has
been reported as the most precise method for visualizing
the disc-condyle relationship (16). The accuracy of MRI is
about 95% when sagittal and coronal scans are evaluated
(14). With the advantages of being noninvasive and less
expensive than other methods, US has been used as a new
method for diagnosing TMJ disc displacement (14, 27,31).

The aim of this study was to evaluate the diagnostic
efficacy of ultrasonography imaging in temporomandibular
joint disorders. Emshoff et al.(40), conducted a study on 29
patients who were aged between 19 to 62 years. Accuracy
was found to be 91% in closed mouth position and it was
93% in open mouth position. Another study was conducted
by Emshoff et al. (41), on 208 patients who were aged
13 to 78 years. The sensitivity, specificity and diagnostic
accuracy were 80-68% both in closed mouth-open mouth,
87-93% (closed mouth-open mouth) and 82-82% (closed
mouth — open mouth), which were lesser than those which
were reported in a previous study. In the present study a total
of 20 patients (% 70 female, %30 male, mean age: 33,75)
and 40 TMJ were evaluated in closed mouth position and in
% 15 erosive — degenerative changes, in % 82,5 condylar
surface flattening and in % 27,5 increased joint capsule
width was observed.

Byabhatti et al. (42), conducted a study on 100 patients
with a 12 MHz transducer using dynamic ultrasonography.
Sensitivity in closed mouth position was found to be 80%,
while in the open mouth position, it was found to be 76%.
Except for study of Byhatti et al. (42), in all the other
studies, US diagnosis was compared to MRI diagnosis, as
it has been so far described as the gold standard and the
most reliable method in diagnosis of TMJ disorders (11,
14,20,40,41).

Bonafe et al. (43) found the estimated sensitivity to be
22.5% in closed mouth position, which was lower than that
was seen in previous studies. The specificity in closed mouth

position was 96.6%. In 2001, Jank et al. (44) introduced the
use of a high resolution transducer of 12 MHz to visualize
the TMJ structures more accurate. The authors reported
the disc as a hypoechoic structure in the glenoid fossa
surrounded by a hyperechoic rim. Their results, comparing
ultrasonography with diagnoses based on MRI, achieved
a sensitivity, specificity and accuracy at closed-mouth
position of 78%, and a sensitivity, specificity and accuracy
of 61%, 88% and 77%, respectively, at maximum-mouth
opening position.

When MRI was taken as the gold standard, TMJ disorders
in a majority of studies ranged from 41%-90% in disc
displacement (11,14,20,27,40,41). In case of TMJ effusion
and condylar effusion, sensitivities ranged from 20-80% and
83% respectively (11,27,40-42). In the available literature,
it was found that ultrasonography was an acceptable
diagnostic tool for detection of disc displacement, condylar
erosion and articular effusion.

Conclusion

The present study has several limitations because of
the small sample size and lack of High Resonance
Ultasonography (HR-US) usage and MRI correlations with
the ultrasonographic findings. Since our study sample is
small we could not evalute the sensitivity and specivity in
our study. Moreover, it can be concluded that, US with the
added benefit of reduced cost, remains another effective,
noninvasive technique, to define the disk, its position, and
the presence of TMJ internal derangements. Future studies
with larger sample sizes and MRI correlations need to be
conducted.
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The Clinical Rehabilitation and Cathepsin K Gene Analysis of a
Turkish Family With Pycnodysostosis

Piknodizostozis Sendromlu Bir Tiirk Ailenin Klinik Rehabilitasyonu ve Katepsin K Geni

Analizi
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Abstract

Pycnodysostosis (PKND) is a rare, autosomal recessive disease
characterized by short stature, severe bone fragility exophthalmus
and oral manifestations such as micrognathia. It usually
demonstrates typical craniofacial deformities, such as hypoplastic
midface, anterior cross-bite, grooved palate and dental crowding.
The aim of this case report is to report the rehabilitation and
analyze the cathepsin K for pycnodysostosis under reported cases
of three siblings with PKND. A family with 5 siblings, 3 effected
and 2 non — effected, were examined clinically and radiologically,
and restorative treatments and protective applications were carried
out in the effected members. To clarify the underlying reason,
cathepsin K was amplified and sequenced directly by using
specific primers. All the affected members carried L7P variation as
homozygous state, whereas unaffected had the heterozygous state
of the same condition. Early diagnosis and treatment is important
with PKND patients, since bone fractures easily occur during
dental treatment and limited mouth opening makes it difficult to
access the treated area. Frequent recalls should be planned for
PKND patients. Regular oral care and early preventive treatments
ensure the patients a better life quality. Also, we suggest that L7P
variation of cathepsin K may be a diagnostic criterion for PKND.
Keywords: Pycnodysostosis, cathepsin K, clinic, genetic
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Oz

Psikositozis (PKND), kisa boy, siddetli kemik kirilganligi,
ekzoftalmi ve mikrognati gibi oral belirtilerle karakterize, nadir
goriilen, otozomal resesif bir hastaliktir. Genellikle hipoplastik
orta yliz, 6n ¢apraz kapanis, derin damak ve dental ¢aprasiklik gibi
tipik kraniyofasiyal deformiteler ile goriiliir. Bu olgu sunumunun
amaci, PKND’li {i¢ kardesin dental tedavilerini sunmak ve
bildirilen vakalar altinda pycnodysostosis igin Katepsin K’y1
analiz etmektir. Klinigimize basvuran ailenin 5 g¢ocugundan
tiglinde piknodizostosis goriiliirken, diger iki kardes saglikliydi.
Cocuklarin detayli klinik ve radyolojik muayeneleri yapildiktan
sonra etkilenen bireylerin gerekli restoratif ve koruyucu tedavileri
tamamlandi. Altta yatan nedeni ag1ga ¢ikarmak amaciyla, Katepsin
K amplifiye edildi ve spesifik primerler kullanilarak dogrudan
sekanslandi. Etkilenen tiim kardesler homozigot bir durum
olarak L7P varyasyonu tasirken, saglikli kardeslerde ise aymi
durumun heterozigot hali gozlendi. Piknodizostozis sendromlu
hastalarda kemik kiriklarinin kolay olusmasi ve tedaviler igin
erisimi zorlagtiran sinirh agiz agikliklar1 nedeniyle erken tani ve
miidahale olduk¢a dnemlidir. PKND hastalar1 i¢in sik kontroller
planlanmalidir. Diizenli agiz bakimi ve koruyucu tedavilerin
erken donemde yapilmas: hastalara daha iyi bir yasam kalitesi
saglamaktadir. Katepsin K’nin L7P varyasyonunun PKND ig¢in bir
tani kriteri olabilecegini diisiinmekteyiz.

Anahtar Kelimeler: Piknodizostozis, katepsin K, klinik, genetik

Introduction

Pycnodysostosis (PKND) (OMIM 265800) is a rare,
recessive disease characterized by short
stature, total/partial dysplasia of the terminal phalanges,

autosomal

severe bone fragility, exophthalmos, beaked nose and oral
manifestations such as micrognathia. It was first described
by Maroteaux and Lamy in 1962. It belongs to the group of
craniotubular bone dysplasias, as a form of dwarfism with
craniofacial malformation similar to cleidocranial dysplasia
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(1,2). PKND has an estimated incidence of 1.7 per 1 million
births, without predilection for gender. It can be associated
to consanguinity between the parents in 30% of cases (3,4).

The gene responsible for the PKND, cathepsin K (CTSK)
(MIM# 601105), lies on 1q21, has 8 exons and 7 introns (5).
Protein product of the gene, Cathepsin K, is a lysosomal
cysteine protease and has major roles in osteoclast-driven
bone resorption, degradation of type I and type II collagens,
osteopontin, and osteonectin (6). Many mutations affect
the mature active domain of CTSK protein and caused
CTSK deficiency because of the abnormal degradation of
bone matrix proteins (7). As a result, high bone density
and decreased bone turnover occurs. Because of sclerotic
and fragile bones, most individuals affected by PKND
have a history of recurrent fractures of the long bones.
Pycnodysostosis is usually diagnosed at an early age due
to the typical phenotype with proportionate dwarfism and
peculiar facies (1,3).

Pycnodysostosis demonstrates
craniofacial deformities, such as hypoplastic midface,
obtused mandibular gonial angle, anterior cross-bite
and grooved palate. Intraoral features include delayed
exfoliation of deciduous teeth, tooth misalignment and
dental crowding. Dental crowding, hinders good oral
hygiene leading to a high rate of caries and periodontal
disease in these patients. In addition, enamel hypoplasia,
and obliterated pulp chambers have been observed. Because
of several morphological changes of maxillofacial structures

PKND patients requiring specialized dental care (8-10).

usually typical

Clinical manifestations of this syndrome are the main
source of diagnosis. Comprehensive dental treatment
Orthodontic and
orthognathic treatment becomes a challenge because of the
reduced bone turnover of PKND (11).

comprising full oral rehabilitation.

The aim of this case report is to examine the C7SK for
the onset of pycnodysostosis under reported cases, and
discuss the presented management issues of PKND patients.

Case Reports

Three of five siblings (FE 16(?), ME 10(9), HE 4(%)) with
PKND applied to Marmara University, Faculty of Dentistry,
Department of Pediatric Dentistry, Istanbul, Turkey. The
other two siblings (AE 14 (&), ME 10(?)) were PKND-
unaffected. Parents are healthy and they have consanguineous
marriage. Patients did not show disturbances of behavior or

sociability. All the siblings’ detailed clinical and radiological
examination was performed.

—Casel -

A 16 year old female patient, short stature, diagnosed
with PKND at the age of 4, based on clinical features,
including beaked nose and micrognatia. Extra-oral
examination presents dystrophic fingernails, a slightly
retrognathic, convex profile and mid-facial hypoplasia
with proptosed eyes. According to the panoramic
radiograph the maxillary right first premolar, mandibular
left and right second premolars and all third molars were
congenitally absent. Both the maxilla and mandible were
hypoplastic. and the mandibular angle was obtuse with
prognathism. Intraoral examination revealed occlusal
alterations, narrow and grooved palate, dental crowding,
posterior cross bite and caries (Figure 1A and 1B). The
periodontal examination of the patient composed of poor
oral hygiene, visible plaque accumulation and gingival
bleeding. Taking into consideration the fragility in these
patients, appropriate restorative treatments and protective
applications like fluoride or fissure sealant application
were preferred. Patient was given oral hygiene education
and recall visits occurred in every 3 months during the
18-month follow-up period (Figure 1C and 1D).

Figure 1: Frontal (A) and palatinal (B) view of Case 1 at first appointment,
frontal (C) and occlusal (D) view after 18 — month follow-up.

—Case 2 —

A 10 year old female patient diagnosed with PKND,
while her twin (ME) was not affected. She has short
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stature and presents facial asymmetry. The patient’s main
complaints were her facial appearance and tooth caries.
Clinical examination of the patient presents short stature
and retrognathic convex profile. Panoramic radiography
showed maxillary left lateral incisor, all permanent second
premolars and all third molars are congenitally absent. In
intraoral examination, anterior cross-bite, grooved palate,
delayed exfoliation of deciduous teeth, dental crowding, and
caries observed (Figure 2A and 2B). Changes in gingival
color and contour, edema, and very poor oral hygiene
were present. These findings diagnosed as plaque-induced
marginal gingivitis. The child brushed her own teeth once
a day, without supervision from any adult. For a better
oral hygiene the patient was given oral hygiene education.
Restorative treatments of caries and treatment of marginal
gingivitis are been completed. To provide the better oral
hygiene protective treatments were made and recall visits
occurred in every 3 months (Figure 2C and 2D).

A

C

Figure 2: Frontal (A) and palatinal (B) view of Case 2 at first appointment,

frontal (C) and occlusal (D) view after 18 — month follow-up.

-Case 3 —

A 4 year old female have been diagnosed with PKND at
around 3 years of age, based on clinical manifestations,
being the youngest of 3 affected siblings. The mother
reported the similar aspects between the affected siblings
after the second year, including that the child was small for
her age and all the affected siblings presented similar facial
features. Intraoral examination revealed grooved palate and
dental caries. No features of enamel hypoplasia are seen
in intraoral examination (Figure 3A and 3B). Panoramic
radiography has not been taken because of her age. The

patient is non-cooperative because of her age. Protective
treatments and minimal invasive restorative treatments were

preferred and recall visits revealed in every 3 months.

A B

Figure 3: Frontal (A) and palatinal (B) view of Case 3 at first appointment.

Genotyping

To analyze CTSK in family members, genomic DNA was
isolated from buccal cells by using “Buccal Amp™ DNA
Extraction Kit”, by following manufacturer’s instructions.
Study protocol is in accordance with the principles of the Declaration
of Helsinki II. Parents signed the informed consents prior to enrollment
to the study. Primers and polymerase chain reaction conditions
were carried out as previously described (5). Amplicons
were sequenced by using ABI Prism Kit and on an Sanger
autosequencer. Three of the siblings carried CC genotype,
whereas 2 of the unaffected siblings and patients had CT
genotype. T>C transition at exon 2 leads the change of the
amino acid leucine (L) to amino acid proline (P).

Discussion

Pycnodysostosis has a number of characteristic clinical
and radiographic signs that differentiate it from other
osteosclerotic conditions. General features include short
stature, generalized diffuse osteosclerosis with a tendency
for fracture after minimal trauma, and hypoplastic clavicles.
Cranial and maxillofacial features include prominent
eyes with blue sclerae, relative proptosis, beaked nose,
frontoparietal bossing, open fontanelles and cranial sutures,
hypoplastic paranasal sinuses,an obtuse mandibular gonial
angle, often with relative prognathism, a hypoplastic maxilla
and mandible and a highly retrognathic profile. Intraoral
findings include a grooved palate, dental crowding, overly
retained deciduous teeth and delayed eruption of permanent
dentition, tooth misalignment, enamel hypoplasia. The
development of severe dental caries, obliterated pulp
chambers and periodontal diseases have also been described.
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All these findings, especially the intraoral findings, were
consistent with the present case reports (1-3,8).

The diagnosis of pycnodysostosis is primarily based
on clinical features and radiographs, but the confirmatory
test is a cathepsin K gene mutation analysis. During the
1990s, the genetic defect was located on chromosome
1921, which led to specific genetic testing and accurate
diagnosis. A mutation in the gene that codes for the enzyme
cathepsin K inhibits the normal function of the osteoclasts.
Other uncommon clinical disorders of reduced bone
resorption include osteopetrosis, osteogenesis imperfecta,
cleidocranial dysplasia and idiopathic acroosteolysis.
In fact, in pycnodysostosis, the number of osteoclasts is
normal but the region of demineralized bone surrounding
them is larger than normal. Recognition of these signs is
important in order to make the diagnosis and prevent
possible complications (2-4,8).

PKND patients usually have a normal life span. Bone
fragility and a history of frequent fractures may suggest
a diagnosis of abnormalities in the material composition
and structure of bone. Early diagnosis can ensure a
better life quality, which require proper attention to risk
factors during treatment planning. Unfortunately, PKND
patients need dental care later in life, having missed early
childhood prevention of oral disease. Early intervention
to qualify dental crowding has been recommended to the
pediatric patient to allow better dental alignment and oral
hygiene of the primary and erupting permanent dentition
reducing chances of dental impaction, periodontal disease,
and dental caries (1,3,6). In the present study, almost all
intraoral features of PKIND such as dental crowding, dental
caries, periodontal diseases, persistence of deciduous teeth
observed, the congenital absence of many permanent teeth
were observed.

Enamel hypoplasia was mentioned in the literature as
one of the alterations commonly found in patients with
pyknodysostosis. However, the patients of this report did
not present signs of alterations in the enamel or in the shape
of teeth. Furthermore, alteration was noted in the tooth
eruption, similar to the report of Hunt et al, who observed
a delay in eruption (12). According to the literature both
Class II and Class III malocclusions are in association with
PKND. Norholt et al. stated that these patients often present
a Class III dentition owing to the maxillary hypoplasia (13).
Presented patients have dental Class III malocclusion.

There is no specific treatment for this anomaly and the
current treatment options for dental caries is only restorative

or protective treatments. Recommendations or information
about the effective and reliable orthodontic treatment of
children or young adults with pycnodysostosis are not
available in the literature. Orthodontic and orthopaedic
movements are dependent on osteoclastic activity, bone
resorption and remodeling capacities. Because of high
risk of fracture and low remodeling capacity orthognathic
surgery and orthodontic treatment have not been previously
described for PKND affected patients. Only in one recent
case report distraction osteogenesis technique was used
(2,10,13). Taking into consideration the fragility in our
patients, appropriate restorative treatments and protective
applications were preferred, but orthodontic treatment
could not be carried out. Patients were given oral hygiene
education and recall visits is occured in 3-months period.

Tooth extraction in patients with pycnodysostosis is
carried out during surgery as atraumatically as possible
to reduce the risk of fracture, especially in the mandible.
post-extraction osteomyelitis may develop
because of the increased bone density (1,14). It is important

However,

with such patients to bear in mind the increased risk of
pathological fractures during dental operations and tooth
extraction because of bone fragility. However, in spite of
the fragility, bone healing is normal (4).

In this study, three of the siblings carry L7P variation of
the gene, whereas healthy siblings had the same variation as
heterogeneous. T>C transition at exon 2 leads the change of
the amino acid leucine (L) to amino acid proline (P). This
amino acid change is considered to affect the signal peptide
sequence of protein, as indicated in other studies (15).

Many have reported on clinical and radiological findings
associated with this syndrome; however, only a few have
added their restorative treatments and genetic investigation
to their reports. In this case report we did appropriate
restorative treatments and protective applications to
the patients. Because of serious limitations imposed by
dentofacial discrepancies, it would be advisable for PKND
patients to be treated as high-risk patients with frequent
recall visits in order to prevent dental caries and periodontal
intervention if restorative

disease, providing early

procedures become needed (9).

Concusion

The dentists should recognize the radiographic and clinical
maxillofacial features of pycnodysostosis, which allows
correct treatment planning avoiding risks and ensuring better
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treatment plan for PKND patients. The ideal approach to the
management of gingival, dental and craniofacial problems
associated with PKND should be multidisciplinary,
involving the pediatric dentist, orthodontist and oral and
maxillofacial surgeon. Early diagnosis and treatment is
important with PKND patients, since bone fractures easily
occur during dental treatment and limited mouth opening
makes it difficult to access the treated area. Child patients
with pyknodysostosis should receive special dental care,
particularly preventive treatment, because of the group
of mouth alterations described, in addition to periodical
follow-up of their growth and craniofacial development.
Frequent recalls should be planned for all PKND patients.
Regular oral care and early preventive treatments ensure the
patients a better life quality. Conclusively, we suggest that
L7P mutation may be a diagnostic criteria for this anomaly,
but extended number of studies is needed to fulfill the role
of this gene on the onset of the anomaly.
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CASE REPORT / OLGU SUNUMU

Clinical Findings of Children With Epidermolysis Bullosa: Case

Reports of Three Siblings

Biillozali1 Cocuklarin Klinik Bulgulari: U¢ Kardes Vaka Calismasi

Leyla KURU', FilizNAMDAR PEKINER?, Burcu Nur AYDINOGLU?, Serap AKYUZ?

Abstract

Epidermolysis bullosa (EB) is a group of inherited bullous
disorders characterized by blistering of the skin and mucosa in
response to trauma. EB patients require special precautions during
dental treatment because of the high risk of lesioning the soft
tissue when handling cutting instruments close to the skin and
oral mucosa In this case report, clinical and oral findings of three
siblings with epidermolysis bullosa, whose parents were relatives,
are presented. The first case was a 5-year-old girl with skin lesions,
microstomia, anklyoglossia and poor oral health. The second case
was a 4-year-old girl having only deformity on her foot fingernail
without any oral tissue involvement. The third case was a 2-year-
old boy with numerous dermal blisters, ankyloglossia and poor
dental status. Oral health of these children was maintained by
improving oral hygiene, preventive measures and regular visits.
Keywords: Epidermolysis bullosa, oral health, oral manifestations
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Oz

Epidermolizis biilloza, (EB) deri ve mukozada travmaya
karst cevap olarak meydana gelen biil olusumuyla karakterize
ailesel gegisli bir vezikiilobiilloz hastalikti. EB hastalarinin
dental tedavilerinde kullanilan aletlerin yumusak doku lezyonu
olusturmasi riski yiiksektir ve 6zel 6nlem gerektirmektedir. Bu
vaka raporunda, ebeveynleri akraba olan, EB’l1 li¢ kardesin klinik
ve oral bulgular1 sunuldu. Birinci vaka deri lezyonlar1, mikrostomi,
ankiloglossi ve kotii agiz hijyenine sahip 5 yasindaki bir kiz
cocugu idi. ikinci vaka olan 4 yasindaki kiz ¢ocugunda sadece
ayak tirnagmda deformite mevcuttu. Uciincii vaka, deride gok
sayida kabarcigi bulunan ankiloglossi ve kotii agiz sagligina sahip
2 yasindaki bir erkek ¢ocuk idi. Bu ¢ocuklarin agiz sagligi, oral
hijyenin saglanmasi, koruyucu uygulamalar ve diizenli kontroller
ile idame edildi.

Anahtar Kelimeler: Epidermolizis biillosa, Agiz sagligi, Oral
bulgular

Introduction

The term epidermolysis bullosa (EB) describes a
heterogeneous group of inherited blistering mucocutaneous
disorders which have a specific defect in the attachment
mechanisms of the epithelial cells, either to each other or to
the underlying connective tissue (1, 2). This dermatological
condition is a severe autoimmune disease (3, 4).

The incidence of EB was reported varying between
1:50 000 to 1:500 000 live births (1). The most reliable
figures on prevalence of EB are derived from the National
Epidermolysis Bullosa Registry, which collected cross-
sectional and longitudinal data on about 3300 patients
in the United States from 1986 to 2002 (5, 6, 7,8). Over
a S5-year period (1986 to 1990), the prevalence of EB was
estimated to be approximately 8 per million live births (5).
Data from the Australasian Epidermolysis Bullosa Registry
provided a prevalence estimate of 1 case per 100 000 live

23
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births. Prevalence rates ranging from 15 to 32 cases per 100
000 have been estimated in the United Kingdom (6, 7) EB
can be seen in all racial and ethnic groups and genders are
affected equally (1, 9, 10).

EB can be inherited in either autosomal dominant or
recessive fashion. Four major forms of EB have been
described, depending on the level of skin involvement:
EB simplex (EBS) involving the intra-epidermal layer;
junctional EB (JEB) involving the lamina lucida; dystrophic
EB (DEB) involving the sublamina densa; and Kindler
syndrome involving multiple layers of the epidermis (11,
12, 13). However, more than 20 subtypes of EB have been
recognized in the literature (1).

The etiopathogenesis of all forms of EB resides in
mutations in more than 10 different genes coding for mutated
proteins located at different levels in the epidermis/dermis
(14). Indeed, mutations in transglutaminase 5, plakoglobin,
plakiphilin 1 and demosplakin are responsible for the
suprabasal form of EBS; mutations in keratins 5/14, plectin,
BP230, kindlin-1, exophilin 5 for the basal form of EBS;
mutations in integrins a6p4, integrin a3, collagen type X VII,
and laminin-322 for the JEB and, mutations in collagen type
VII for both dominant and recessive forms of DEB (12, 15).

EB is diagnosed by examining the basal membrane with
transmission electron microscopy, immunohistochemical
analysis, and other supplementary examinations such as
immunofluorescence, optical microscopy, and enzymatic
analysis. In some cases, fetoscopy for prenatal diagnosis of
EB may be suggested (1, 2).

All major types of EB patients show skin and mucosa
fragility in different levels clinically. Repeated episodes
of cutaneous breakdown heal with scarring on hands and
feet resulting in the fusion of the fingers into a mittenlike
deformity in DEB patients (7).In addition, patients with EB
have some oral alterations such as dental anomalies of shape,
position, and structure (hypoplasia and hypomineralization);
tongue denudation and limited mobility, ankyloglossia, and
microstomia (11, 16,17, 18, 19, 20, 21).

Dental treatment is aimed at avoiding the formation
of new bullae during treatment procedures under local
anesthesia. Therefore, dental management of DEB patients
requires lubrication of mucosal tissues and dental instruments
in order to avoid adherence (22). The suction tip is advised
to lean on hard dental tissues to avoid further epithelial
sloughing (22). Special dental management involve the use
of soft toothbrush and non-irritant irrigation techniques. Soft

diets are also recommended because of the lesions involving
the oral mucosa and gastrointestinal tract (23).

The aim of this case report was to present clinical and
oral findings of three siblings with EB, whose parents had
consangionus marriage.

Case Reports

Our first case was a 5-year-old girl with DEB, who was born
with the skin lesions on the legs and hospitalized immediately
(Figure 1). She had skin lesions on the ears, scalp, knees,
elbows and fingers, and lesions on oral mucosa with poor oral
hygiene. Intraoral examination was conducted with difficulty
due to microstomia and limited opening. The patient had
anklyoglossia and a smooth tongue with obliteration of the
oral and lingual vestibules. Her dental status was poor with
multiple advanced dental caries in most of her teeth.

Figure 1. Case 1 showing skin and oral manifestations.



European Journal of Research in Dentistry 2018; 2-1: 23-27

Kuru et al. 25
Epidermolysis bullosa

The second case was a 4-year-old girl with EBS (Figure
2). When she was born, she had blisters on her feet that
healed within 20 days and thereafter she had not presented
any lesions related with EB except deformity on her right
foot fingernail. No involvement of oral mucosa was seen
along with normal structured teeth.

Figure 2. Case 2 with normal intraoral structures.presenting only a minor
deformity on her right foot fingernail.

Our last case was a 2-year-old boy with DEB, who had
oral mucosa lesions when he was born (Figure 3). His skin
lesions appeared after he refused breastfeeding when he

was 2 months old. He had numerous blistering on his face,

ears, trunk, hand and feet with mittenlike deformity. Similar
to the first case, the patient was ankyloglossia. His dental
status was poor with caries in most of his teeth.

Figure 3. Case 3 showing lesions on skin and oral mucosa.

Cases were managed by bathing daily and drying with
gentle movements to prevent trauma. An antibacterial
ointment was used on the lesions and gauze wrapped around
the affected areas. Oral hygiene instructions were given,
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soft toothbrush was recommended, and dental therapy
was performed under local anesthesia. The pedigree of the
family is presented in Figure 4.

Dg?‘
:

Case Case Case

Figure 4. Pedigree of the family

Discussion

EB is a heterogencous group of rare genetic disorders
characterized by marked fragility of the skin and mucous
membranes in which vesiculobullous lesions occur in response
to trauma and other physical, termal and chemical causes (23).
Due to the consanguineous marriage of parents, fetoscopy for
prenatal diagnosis of EB could had been suggested to prevent
the birth of other children with this disorder.

EB is a challenge to health professionals because there
is no definitive cure (13, 17, 24) . Although all major types
of EB has skin and mucosal lesions, DEB is the most
aggresive form of EB (11, 25). The first and third cases
were diagnosed DEB and they had oral manifestations
such as mucosal erosions, reduced vestibular sulcus depth,
ankyloglossia, microstomia and caries. But the second case,
which was diagnosed as EBS, had only skin lesions on
her feet and no involvement of oral mucosa. These dermal
and oral findings of our cases are consisted with reported
literatures (12,13,15,16).

EB patients require special precautions during dental
treatment because of the high risk of lesioning the soft tissue
when handling cutting instruments close to the skin and oral
mucosa (16, 18). Cariogenic food, limited mouth opening as
a result of persistent wounds and poor oral hygiene caused

by pain are the predisposing factors to dental caries (19, 20).
In these cases, minimal intervention has so far preserved the
oral cavity and monthly topic fluoride application helped to
control dental caries (26).

The patient maintains continuous contact with the
health team to avoid complex treatments. Numerous
alternative therapies have being used for the treatment of
blisters. The application of aloe vera gel diminishes the
subdermal temperature by providing a refreshed sensation,
reducing the healing period and promoting the antimicrobial
activity (27, 28). This product possesses buffering capacity,
immunological effect, and a self-cleaning effect (28). EB
treatment is generally focused on support rather than
perforating the blisters since this procedure contributes to
acceleration of the healing process and lateral spreading
of the blisters. Currently, researchers are focusing their
attention on gene and cell therapy, recombinant protein
infusions, intradermal injections of allogenic fibroblasts and
stem cell transplantation (29). Other developing therapies
are directed toward the enhancement of wound healing and
better quality of life for EB patients (2, 9, 22, 26, 29).

A multidisciplinary approach involving the nutritionist,
pediatrician, dermatologist, plastic surgeon, hematologist,
gastroenterologist, ophthalmologist, cardiologist, pediatric
dentist, nurse and occupational therapist is essential (9, 10,
12, 29).

Conclusion

This case report emphasizes that patients with EBS need
special precautions during dental treatment because of
probable blister formation. Moreover, these patients require
an early multidisciplinary approach to improve their quality
of life, with the dentist playing an important role in oral
health management.
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Hizlandirilmis Dis Hareketinde Dusiik Doz Lazer Kullanimi

Low Level Lazer Therapy For Accelerated Orthodontic Tooth Movement

Yasemin Bahar ACAR!, Sibel BIREN?

Oz

Giintimiizde, giderek daha fazla sayida yetiskin birey ortodontik
tedavi talep etmektedir. Kisa siirede iyi bir tedavi sonucuna ulagmak
isteyen yetigskin hastalarin artmasi ve uzun siireli ortodontik
tedavilerin (¢iiriik, beyaz lezyon, periodontal problemler ve kok
rezorpsiyonu gibi) olasi yan etkileri nedeniyle aragtirmacilar dis
hareketini hizlandirmay1 amaclayan calismalara yonlenmistir. Dig
hareketini hizlandirmak amaciyla yapilan gilincel uygulamalar
arasinda diisik doz lazer terapisi, titresimli elektromanyetik
alanlar, elektriksel akim, kortikotomi, distraksiyon osteogenezi ve
mekanik titresim sayilabilmektedir. Bu derlemede dis hareketini
hizlandirmak amaciyla uygulanan giincel fizyolojik yaklagimlardan
biri olan diisiik doz lazer terapisinden bahsedilecektir. Bu konudaki
birgok caligmada bulgular genel olarak DDLT’nin dis hareketi
hizini artirdigina yoneliktir. Ancak DDLT nin dis hareketi tizerinde
etkili olmadigint belirten ¢aligmalar da mevcuttur. Literatiirdeki
calismalarin biitiinliine bakildiginda; insanlarda klinik uygulama
rutinlerini ve etkilerini belirginlestirmek agisindan bu konuda daha
fazla ¢aligma yapilmasi gerektigi sonucuna varilabilir. Bununla
birlikte, periodontal dokular agisindan giivenli bir yontem olan
DDLT’nin ortodontik tedavi kaynakli dis agrilarin1 azaltmasi,
invazif olmamasi, uygulama kolayligi, hastaya rahatsizlik
vermemesi ve fizyolojik bir yaklagim olmasi gibi 6zellikleri goz
ontine alindiginda ortodonti alaninda 6nemli faydalari ve kullanim
alanlar1 olacag1 6ngoriilebilir.
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Abstract

Contemporarily, more adult patients seek orthodontic treatment.
This increasing number of adult patients who usually demand good
results in a short treatment period and the possible side effects
of a prolonged orthodontic treatment (such as caries, white spot
lesions, peridontal problems and root resorption) lead researches
to search for methods that accelerate orthodontic tooth movement.
Low-level laser therapy, electrical current, pulsed electromagnetic
fields, corticotomy, distraction osteogenesis and mechanical
vibration can be listed among the methods that intend to increase
the orthodontic tooth movement rate. This paper aims to review
the current literature about low-level laser therapy (LLLT), which
is one of the physiological approaches for accelerated orthodontic
tooth movement. There are many studies on animal and human
subjects, which report positive effects of LLLT on orthodontic
tooth movement rate. However there are also studies that found
no acceleratory effects of LLLT. In an overview of the literature,
it can be concluded that more studies are necessary to clarify
the clinical application methods and effects on humans. Still,
considering the advantages of LLLT such as easy application, no
patient discomfort, reducing orthodontically induced pain, being a
non-invasive, periodontally safe and physiological approach, it can
be foreseen that LLLT can have clinical use and benefits.
Keywords: Low level laser therapy, Accelerated tooth movement,
Tooth movement techniques

Uzun siireli ortodontik tedavinin hasta konforu ve uyumunu
azaltmasi, eksternal kok rezorpsiyonu ve ciiriik riskini
artirmast ve giderek daha fazla sayida yetiskin hastanin
ortodontik tedavi talep etmesi gibi faktorler arastirmacilart
dis  hareketini  hizlandirmaya yonelik c¢aligmalara
yonlendirmistir. Giiniimiizde dis hareketini hizlandirmak
amaciyla yapilan uygulamalar arasinda diisik doz lazer
terapisi, titresimli elektromanyetik alanlar, elektriksel akim,
kortikotomi, distraksiyon osteogenezi ve mekanik titresim
sayilabilmektedir. Bu alandaki g¢alismalar 5 ana baslik

altinda incelenebilir:
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1) Biyomekanik yaklagim: Kapakli braketler

2) Fizyolojik yaklagim: Dogrudan elektrik akimi ya da
diisiik doz lazer terapisi

3) Farmakolojik yaklasim: Lokal olarak sitokin ya da
hormon enjeksiyonu

4) Cerrahi destekli yaklasim: Periodontal ligament
(PDL) distraksiyon osteogenezi, dentoalveoler
distraksiyon osteogenezi, selektif dekortikasyon,

piezo-insizyon

5) “Cerrahi-benzeri” yaklasim: Submukozal PRP

enjeksiyonu

Bu derlemede dis hareketini hizlandirmak amaciyla
uygulanan giincel fizyolojik yaklasimlardan biri olan diigiik
doz lazer terapisinden bahsedilecektir.

1917 yilinda Einstein uygun boyutlu bir fotonun,
uyarilmis durumda bulunan bir molekiile ¢arpmasi halinde,
bu molekiiliin daha diisiik enerji seviyesine gecerken,
kendisine carpan fotonla ayni dogrultuda hareket eden ve
ayni buyiikliikte bir foton salacagini ortaya koymustur.'
Einstein’in ileri siirdigii foton salimmimm bir gaz
odacigmin mikrodalga isinlari ile uyarilmasi sonucunda
gerceklestirilmesi  ile  “Microwave  Amplification by
Stimulated Emission of Radiation” prensibi ortaya ¢ikmigtir.?
Bu tanimin bas harflerinin birlesimi ile kisaca MASER
olarak adlandirilan bu prensibin, 151k dahil herhangi bir dalga

boyundaki tiim elektromanyetik dalgalara uygulanmasi

ile de “Light Amplification by Stimulated Emission of

Radiation” (LASER) kavrami dogmustur. 3

Lazer ortami olarak bilinen kati, sivi veya gazla dolu
bir odacigin, digsal bir etken (enerji kaynag) ile uyarilmasi
sonucu meydana gelen spontan foton salinimi, hareketli
fotonlar olusmasina neden olur. Bu hareketli fotonlar, lazer
odacigimin optik resonator olarak adlandirilan aynalarla kapl
iki ucu arasinda yansiyarak ortami terk etmeden once, lazer
ortami i¢indeki diger atomlarin da uyarilmasina yol agarak
yeni bir emisyon meydana getirirler. Bu sirada olusan lazer
15181 yeterli genlige ulastiginda, bir tanesi kismi gegirgen
olan aynadan disar1 c¢ikarak konsantre bir 11k demeti
olusturmaktadir. Bu olay bir lazer atisini agiklamaktadir.

Lazer 15181 normal 1siktan farkli fiziksel ozelliklere
sahiptir: Sadece tek renk ve dalga boyuna sahiptir
(monokromatik’tir); 11k  hiizmesi  konsantre,
ve dogrusaldir; 1s1ik dalgasi, tim fotonlar ayni fazda
hareket

(koherent’tir). Bu ozellikler sayesinde lazer 1sin1 yiiksek

giicli

bulundugundan organize bigimde etmektedir

seviyede enerjinin ufak noktalara odaklanmasini saglar.
Lazer 15181 dokuya girdikten sonra yansitilabilir, abzorbe
edilebilir, direkt gecebilir ya da sagilabilir. Doku ile lazer
probu arasindaki mesafe ve hedef dokunun o6zellikleri,
istenen etki

lazerin dokuda olusturmasi

degerlendirilmelidir.

acisindan

Dis hekimliginde giincel olarak kullanilan lazer tiplerine
kisaca deginmek gerekirse; *

Argon Lazer

Gortinilir spektrumda yer alir. Dig hekimliginde 488 nm
ve 514 nm olmak iizere 2 dalga boyu uygulanmaktadir.
Dalga boylari disin sert dokusunda absorbe edilmediginden
yumusgak doku uygulamalarinda, hemostaz ve beyazlatma
islemlerinde etkin ve giivenli bir sekilde kullanilabilir.

Diyot Lazer

Dis hekimliginde 800-980 nm arasinda dalga boylan
uygulanabilmektedir. Aliminyum-galyum-arsenik (AlGaAs)
iceren diyot lazerler 810 nm; Indiyum-galyum-arsenik
(InGaAs) igerenler 980 nm dalga boyunda emisyon yapar.
Bu dalga boylari, pigmente dokularda yiiksek oranda
emilim gosterirler, dokudaki penetrasyon derinligi 2-3
mm’dir ve dokuda 1s1 artisina neden olmazlar. Diisiik doz
lazer tedavilerinde biyostimiilasyon amaci ile siklikla
kullanilmaktadirlar.

Neodymium:YAG (Nd:YAG) Lazer

Elektromanyetik spektrumda infrared bolgede yer alir ve
1064 nm dalga boyuna sahiptir. Melanin igeren dokularda
hemoglobin igeren dokulara kiyasla daha yiiksek emilimi
bulunmaktadir. Dis sert dokularinda ¢ok az emilmesi
sebebiyle dise komsu yumusak dokularda uygulanan
yumusak doku islemlerinde iyi bir hemostaz ile birlikte
calisilmasini saglar.

Erbiyum:YAG (Er:YAG) Lazer

Gilinimiizde dis hekimliginde yaygin olarak kullanilan
lazerlerden biridir. Er:YAG lazer 2936 nm; Erbiyum
chromium: YSGG lazer ise 2780 nm dalga boyunda
lazer emisyonu gergeklestirmektedir. Bu lazerler, su ve
hidroksiapatite yliksek absorbsiyon gosterirler. Bu 6zellikleri
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sayesinde dokuyu hassasiyetle kesebilmektedir ve kemigi
ilgilendiren cerrahilerde basartyla kullanilabilmektedir.
Yumusgak dokuda hemostaz saglamasi ve yumusak dokuya
termal olarak ¢ok az hasar vermesi sebebiyle de cerrahi
yaralarin iyilesmesi daha hizli olmaktadir.

Karbondioksit Lazer

10.600 nm ile 151k spektrumunda kizil Otesi alandadir.
Iyi hemostaz saglar, dokuda yiizeysel bir penetrasyonu
vardir ve hidroksiapatite afinitesi yiiksektir. Bir¢ok cerrahi
uygulamada kullanilabilmektedir.

Ortodonti alaninda lazerler, sert ve

doku uygulamalari, mine ve

yumusgak
porselen yiizeylerinin
piiriizlendirilmesi, braketlerin sokiimii, biyostimulasyon ile
hizlandirtlmig dis hareketi saglanmasi, dis hareketine bagl
agrinin azaltilmasi gibi farkli amaclarla kullanilabilmektedir.
Uzun siireli ortodontik tedavinin hasta konforu ve uyumunu
azaltmasi, eksternal kok rezorpsiyonu 3¢ ve ¢iiriik riskini
™9 artirmas1 ve giderek daha fazla sayida yetigkin hastanin
ortodontik tedavi talep etmesi gibi faktorler aragtirmacilari
ozellikle dis hareketini hizlandirmaya yonelik ¢alismalara
yonlendirmistir. Giiniimiizde dis hareketini hizlandirmak
amaciyla yapilan ¢esitli uygulamalar arasinda diigiik doz lazer
terapisi fizyolojik bir yaklasim olarak siiflandirilmaktadir. '°

Lazer iginlarinin dokuda en fazla 1°C’lik 1s1 artisi
yaratarak olusturdugu etkilere ‘biyostimiilan etkiler’
denmektedir. Lazer isinlarmin biyostimiilan etkilerinden
faydalanilarak yapilan tedaviler ‘Diisiik Doz Lazer Terapisi’,
‘fotobiyostimiilasyon’, ‘fotobiyomodiilasyon’ veya‘lazer
farkli

Soguk lazer olarak da bilinen diisilk doz lazer terapisi,

biyoaktivasyonu’  gibi isimlerle anilmaktadir.
(DDLT) dokularda 1s1 artigina sebep olmayan bir 1sinlama
saglar !'. Etki mekanizmasi, hiicre alti foto-reseptorlerin
goriinlir kirmizi ve yakin-kizilotesi dalga boylarina yanit
verme kapasitesi ile calisir. Bu reseptorlerin uyarilmasi
ile dokularin enzimsel ve fotokimyasal aktivitelerinde
degisiklikler meydana gelir.!>"3 Elektron taginma zinciri,
solunum dongiisii ve oksidasyon mekanizmalar1 etkilenerek
hiicresel metabolik progeslerde artis olusur.® Ayni zamanda
fibroblastik (fibroblast
kollajen salgilanmasi, kollajen matriks depozisyonu) artis;
osteoblastik ve osteoklastik farklilasmada/aktivitelerde
ve kemik rezorpsiyonunda artig ve alveoler kemik
dongiistiniin hizlanmasi gibi etkileri gosterilmistir.!'? Lazer

aktivitelerde proliferasyonu,

uygulamasinin ndronal etkisi ise membran potansiyelinin
stabilizasyonu ile agr1 sinyalinin engellenmesi seklinde

gergeklesir. Lazer uygulamasini takiben agrili uyarana karst
C-fibrillerinde pulpal cevabin baskilandig1 gosterilmistir.'
Bununla birlikte prostaglandin E2 gibi agrili duyularin
olugmasinda rol oynayan enflamatuar ajanlarin azalmasina
da etkili oldugu bildirilmistir."* Ozetle DDLT’ nin; kemik
hiicresel aktivitesi, kemik yapisi, kemik iyilesmesi,
fibroblast aktivitesi ve enflamatuar proges iizerinde etkileri
mevcuttur.

DDLT’nin ortodontik tedavi sirasinda dogal olarak
olusan enflamatuar reaksiyonlar {izerinde vazodilatasyon,
mast hiicrelerinde degraniilasyon ve bununla birlikte doku
iyilesmesini ivmelendiren enflamatuar ajanlarin salinmasi
gibi ¢esitli etki mekanizmalarimin oldugu diistiniilmektedir."!
DDLT nin dokular tizerindeki bu etkilerinden yola ¢ikilarak,
ortodontik tedavi sirasinda dis hareketini hizlandirarak
tedavi siiresini kisaltabilecegi, dis hareketine bagli agriy1
azaltabilecegi ve tedavi sonrasinda niiksii azaltabilecegi
ongoriilmekte ve bu yonde ¢alismalar yapilmaktadir.

Dis hareketini hizlandirmak amaciyla en sik kullanilan
lazer tiirli gallium-aluminyum-arsenid (GaAlAs) diode
lazerdir. DDLT, ilgili dislerin genellikle bukkal, palatal,
mesial/distal yada servikal, orta ve apikal mukozalar
iizerinden uygulanabilmektedir. Uygulanan dalga boylari
630-860 nm ve enerjidozu4.5-6.0 J/cm?*arasinda degiskenlik
gostermektir. '>* Doz hesaplamalarindaki birimleri kisaca
aciklamak gerekirse; Joule (J) verilen enerjiyi ifade eder ve
miliwatt (mW)* saniye(sn) = miliJoule olarak hesaplanir.
Uygulanan enerji dozu ise enerji (J) /isinlanan alan (cm?) =
J/ecm? olarak hesaplanir.

Literatiire baktigimizda bu konudaki bulgular genel
olarak, DDLT nin dis hareketi hizin1 artirdigina yoneliktir.
Kawasaki ve Shimizu ile Yoshida ve ark. ratlarda yaptiklar1
calismalarda 12 ve 21 giinliik siirelerde dis hareketinin 1.3
oraninda arttigini bildirmislerdir.'>'® Yamaguchi ve ark. 50
Wistar rati iizerinde yiiriittiikleri deneysel ¢aligmalarinda
GaAlAs (810 nm) lazer cihazi ile 54 J/cm? lazer uygulamas;
ortodontik dis hareketinin hizlandigin1 gézlemlemislerdir."”
Fujita ve ark.nin yine ratlar iizerinde yaptiklari bir
calismada ise 54 J/cm? lazer uygulanan gruptaki deneklerde
dis hareketi miktarinin ve RANKL immuno-reaktivitesinin
kontrol grubuna kiyasla arttigi bulunmustur.'® Kim ve ark.
kopeklerde yaptiklart bir ¢alismada 2 aylik siiregte dis
hareketinde 2,08 kat artis bulmuslardir.” Goulart ve ark.
yine kopeklerde yaptiklart bir ¢aligmada birinci grupta 3
sn. boyunca 5.25 J/em?; ikinci grupta 25 sn. boyunca 35 J/
cm? enerji yogunlugunda lazer uygulamiglardir.?® Buna gore
21 giinliik stirede birinci grupta dis hareketi hiz1 kontrol
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grubuna gore %50 oraninda artarken ikinci grupta %90
azalma gostermistir. Buna gore Goulart ve ark. kdpeklerde
yapilan bu c¢aligmada 5 J/cm? ve toplamda 1.89 J enerji
yogunlugu ile uygulanan DDLT’nin ivmelendirici etkisi
olurken 35 J/cm? ve toplamda 12.6 J enerji yogunlugu ile
uygulanan DDLT nin doku cevabini baskilayan bir biyolojik
etkisi oldugunu bildirmislerdir. Abi-Ramia ve ark. 2010
yilinda yaptiklar: bir ¢alismada ortodontik dis hareketi ve
DDLT nin dental pulpa tizerindeki etkilerini incelemislerdir.
Fareler tizerinde yaptiklari bu ¢alismada vaskiilerizasyonda
anlamli bir artis bulmuslar ve bunun pulpal doku tamirini
artirabilecegi ¢ikariminda bulunmuslardir.?!

DDLT nin dis hareketi iizerindeki etkilerini insanlar
iizerinde inceleyen caligmalardan ilki 2004 yilinda Cruz
ve ark tarafindan yapilmustir.’> On bir hasta ile yapilan bu
caligmada cift tarafli premolar disi ¢ekimini takiben kanin
distalizasyonu sirasinda bir taraf kontrol grubu olarak
kullanilirken diger tarafta 780 nm dalga boyu 20 mW ve 5
J/em? yogunlugunda 10’ar defa 10 sn. siiresince ve her ay
4 kez GaAlAs diyot lazer uygulanmistir. Lazer uygulanan
kanin disleri, kontrol grubu kanin dislerine gére 60 giinliik
siireg icerisinde %34 daha hizli retrakte olmuslardir. Youssef
ve ark. 2008 yilinda 15 yetiskin birey ile benzer bir klinik
caligma yapmuslardir. Bu ¢alismada lazer tarafina 809 nm,
100 mW ve 8J (bukkal ve lingualden 40’ar sn.) dozunda
DDLT uygulamis ve 6 aylik siirede lazer uygulanan taraftaki
dis hareketinin kontrol tarafina gore yaklasik 2 kat daha
hizli oldugunu bulmuglardir.?® Doshi-Mehta ve Bhad-Patil
ise 2012 yilinda 20 hasta ile yaptiklar1 bir ¢aligmada stirekli
modda, 800 nm dalga boyu ve 0,25 mW giigte 10 sn. isimnlama
stiresi ile uyguladiklart DDLT nin deneysel tarafta kanin
diginin distalizasyon hizini ilk 3 ayda kontrol tarafina gére
1,3 kat (%56 oraninda) artirdigini belirtmislerdir. Toplamda
4,5 ay siiren distalizasyon siiresi boyunca ise genel artisin
%30 oldugunu bildirmislerdir.>* Geng ve ark. 2013 yilinda 20
hasta ile yaptiklari ¢alismada keser retraksiyonunun 0, 3, 7,
14, 21 ve 28. giinlerinde bukkal ve palatal yilizeylerden 5’er
noktadan dislere DDLT uygulamislardir. Bunun sonucunda
DDLT’nin dis hareketini belirgin bir sekilde hizlandirdigim
bulmuslardir. Bununla birlikte diseti olugu sivisinda nitrik
oksit seviyelerinde belirgin bir degisiklik saptamamuglardir. »*

DDLT’nin dis hareketi iizerinde etkili olmadigini
belirten ¢alismalar da mevcuttur. Limpanichkul ve ark.
12 geng yetigkin birey ile yaptiklar1 ¢aligmada; 860 nm,
100 mW, 1.11 W/em?, 25 J/em? degerlerinde uyguladiklar
DDLT’nin kanin distalizasyon hizinda kontrol ve lazer
gruplart arasinda herhangi bir farklilik olusturmadigim

belirtmisler ve yiizeye uyguladiklar1 25 J/ cm®’lik dozun
hizlandiric1 ya da baskilayict herhangi bir etki olusturmak
icin yeterli olmayabilecegi sonucuna varmislardir.®® Seifi
ve Shafeei, 18 Yeni Zelanda tavsani kullanarak farkli dalga
boylarinda DDLTnin dis hareketi iizerindeki etkilerini
incelemislerdir.”” Birinci grupta 9 giin 850 nm lazer 100 nsn.
lik atislar halinde toplam 3 dk. uygulanmustir. Ikinci grupta
ise 630 nm lazer 5 dk. boyunca araliksiz uygulanmistir.
Sonug olarak her iki lazer grubunda da kontrol grubuna gore
dis hareketinin yavasladigi; lazer uygulanan gruplar arasinda
hiz acisindan anlamli bir fark olmadigini belirtilmislerdir.
Buna ragmen arastirmacilar, bu ¢alismanin sonuglarina
dayanarak diisiik doz lazerin dis hareketi hizin1 yavaslattigt
kanisina varilamayacagini; teorik olarak uygulanan enerji
miktarinin ¢ok etkili oldugunu, dolayisiyla insanlar igin
onerilen dozlarin tavsanlar i¢in uygun olmayabilecegini
bildirmislerdir. Long ve ark. da hizlandirilmig ortodontik
dis hareketi ile ilgili yapilan ¢alismalari degerlendiren
sistematik derlemelerinde, DDLT nin periodontal saglik ve
dis kokleri a¢isindan giivenli oldugu, ve ancak dis hareketini
hizlandirmadig: seklinde bir sonuca varmiglardir. 8

Literatiirdeki
insanlardaki

calismalarin  bitiiniine
uygulama

bakildiginda;
rutinlerini ~ ve  etkilerini
belirginlestirmek agisindan bu konuda daha fazla galisma
yapilmasi gerektigi sonucuna varilabilir. Bununla birlikte,
periodontal dokular agisindan giivenli bir yontem olan
DDLT nin ortodontik tedavi kaynakli dis agrilarini azaltmast,
invazif olmamasi, uygulama kolayligi ve fizyolojik bir
yaklagim olmasi gibi diisiintildiiglinde
ortodonti alaninda onemli faydalart ve kullanim alanlar
olacagi ongoriilebilir.
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