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Mandibular Kondil, Koronoid Cikint1 ve Sigmoid Girintideki
Morfolojik Varyasyonlarin Dijital Panoramik Radyografilerde
Degerlendirilmesi Yoluyla Kimlik Tanimlanmasinda Kullanilmas:

Aydan Acikgoz, Ozlem Akkemik Kipcak

Ozet

Problemin Aciklamasi: Mandibula giiclii bir kemik olmas1 ve uzun zaman hasar gérme-
den kalmasi nedeniyle mandibular koronoid ¢ikinti, kondil ve sigmoid girintinin morfolojisinde
yas, cinsiyet ve irka bagli izlenebilecek varyasyonlar bireyin ait olabilecegi popiilasyon, yas ve cin-

siyetin dngoriilmesinde ve kimlik tanimlamasinda kullanilabilir.

Amag: Calismamizin amaci dijital panoramik radyorafiler kullanarak bir grup yetiskin
Tiirk popiilasyonunda her iki tarafta koronoid ¢ikinti, kondil ve sigmoid girintideki morfolojik
varyasyonlari belirlemek ve elde edilen verilerin cinsiyet ve yas belirlenmesinde kullanilabilirligini

analiz etmektir.

Malzeme ve Yontemler: Arastirmamizda 20 yas {istii bireylere ait toplam 1428 panoramik
grafi ve 2856 bolge (sag-sol) degerlendirildi. Kondil, koronoid ¢ikint1 ve sigmoid girintideki farkl
morfolojik varyasyonlar yas gruplari, cinsiyet ve bolgeler kiyaslanarak elde edilen veriler Ki Kare

analizi ile karsilastirilmus, Istatistiksel anlamlilik p<0,05 diizeyinde degerlendirilmistir.

Bulgular: Calismaya dahil edilen 1428 hastanin 521'i (%36,5) erkek, 907’si (%63,5) kadin,
yas ortalamasi ise 43,20+14,80"dir. Arastirmamizda mandibular kondil, koronoid ¢ikint1 ve sigmoid
girintide farkli varyasyonlar gozlenmistir. Calismamizda en fazla izlenen kondil sekli %38,41 agili,
koronoid ¢gikint1 sekli %57,45 tiggen ve sigmoid girinti sekli %51,45 yuvarlak olarak bulundu. Her
i¢ anatomik yap1 da morfolojik olarak sag ve sol bolgeler arasinda simetrik bir dagilim gosterirken,
cinsiyetleri karsilastirdigimizda koronoid ¢ikint1 ve sigmoid girintide herhangi bir fark izlenmez-
ken kondil seklinde cinsiyetler arasinda fark oldugu gozlenmistir. Yas gruplari dikkate alindiginda
her {i¢ anatomik yapida da yas gruplar: arasinda morfolojik varyasyonlarda farkliliklar tespit edil-
mistir.

Sonug: Bu ¢alisma panoramik radyografi kullanilarak tespit edilen anatomik varyasyonla-
rin her iki cinste, her yas grubunda ve her popiilasyonda izlenmesi nedeniyle yas, cinsiyet ve irk

ongoriistinde bulunabilmek i¢in kullanilabilirliginin halen belirsizligini korudugunu gostermistir.

Anahtar kelimeler: Kimlik tanimlama, kondil, koronoid ¢ikinti, panoramik radyografi, sig-

moid girinti.
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Abstract

Statement of the problem: Since the mandible is a strong bone and can remain unda-
maged for a long time, the variations that can be observed in the morphology of the mandibu-
lar coronoid process, condyle and sigmoid notch depending on age, gender and race can be
used to predict the population, age and gender to which the individual may belong and for
identification. The aim of our study was to determine the morphological variations in the co-
ronoid process, condyle and sigmoid notch on both sides in a group of adult Turkish popula-
tion using digital panoramic radiographs and to analyze the usability of the obtained data in

determining gender and age.

Materials and methods: In our study, a total of 1428 panoramic radiographs and 2856
regions (right-left) belonging to individuals over 20 years of age were evaluated. Different
morphological variations in the condyle, coronoid process and sigmoid notch were compared
by age groups, gender and regions, and the data obtained were compared using Chi Square

analysis, and statistical significance was assessed at p<0.05.

Results: Of the 1428 patients included in the study, 521 (36.5%) were male, 907 (63.5%)
were female, and the mean age was 43.20 +14,80. In our study, different variations were obser-
ved in the mandibular condyle, coronoid process and sigmoid notch. In our study, the most
common condyle shape was found to be 38.41% angled, coronoid process shape was 57.45%
triangular, and sigmoid notch shape was 51.45 % round. While all three anatomical structures
morphologically showed a symmetric distribution between the right and left regions, when
we compared the genders, no difference was observed in the coronoid process and sigmoid
notch, but a difference in the shape of the condyle was observed between the genders. When
age groups were taken into consideration, differences in morphological variations were detec-

ted between age groups in all three anatomical structures.

Conclusion: This study has shown that the usability of anatomical variations detected
using panoramic radiography to predict age, gender and race is still uncertain, as they are
observed in both sexes, all age groups and all populations.

Keywords: Condyle, coronoid process, sigmoid notch, panoramic radiography, perso-

nal identification.
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Giris

Canli veya 0lii bir kisinin taninmasi, tanimlanmasi ve diger insanlardan ayirt edilme-
sinde yararlanilan tiim 6zelliklere kimlik, bu 6zelliklerin ortaya konulmasina ise kimlik tespiti
denir. Canli bireylerin kimlik tespiti kisinin niifus kayitlarindaki bilgileri (yasi, cinsiyeti vb.)
kullanildigindan genellikle ¢ok fazla sorun yaratmazken 6lii bireylerde kimlik tespiti 6zellikle
onem arz etmektedir. Ceset biitiinliigiiniin bozulmadig1 durumlarda DNA eslesmesi, dis ka-
yitlarinin karsilastirilmas: ve parmak izi analizleri bireyin tanimlanmasinda uzun zamandir
kullanilan yontemler olmustur. Ancak yangm, ucak kazas1 gibi biiyiik felaketlerde yiiksek
1s1yla komiirlesmis veya zaman igerisinde ¢iiriiyiip yapisal biitiinliigiin bozuldugu ceset ka-
lintilarinda kimliklendirme islemi DNA'min degradasyonu ve parmak izlerinin kullanilamaz

hale gelmesi nedeniyle zorlasmakta ve sorun yaratmaktadir (1-3).

Kemik ve dislerin en son bozulan dokular olmasi ve bu dokulardaki anatomik yapila-
rin bireye 0zgii, tekil 6zellikler tasimas1 nedeniyle yapisal biitiinliigiin bozuldugu ceset kalin-
tilarinda antropolojik ve dental analizler kisiyi tanmimlamada dnemli rol oynar (4,5). Insan vii-
cudunda cinsiyet belirlemede pelvisten sonra kafatas1 %92" lik dogruluk oran1 saglayan ikinci
anatomik yapidir ve bu nedenle antropolojide kafadaki frontal siniisler, sella turcica, nazal
septum, orbital acikliklar ve beslenme kanallar1 gibi farkli anatomik yapilar kimliklendirme
isleminde siklikla kullanilmaktadir (6,7). Kafatas: biitiinliigiiniin bozuldugu ve sadece kafa-
tasina ait kemik artiklarinin kaldig1 durumlarda mandibula giiglii ve biiyiik bir kemik olmas1
ve uzun zaman hasar gérmeden kalmasi nedeniyle adli dis hekimliginde mandibular yapilarin
degerlendirilmesi kimliklendirme isleminde major rol oynamaktadir. Mental foramenin mor-
folojik goriintimii, alveoler kemik yiiksekligi, mandibular foramenin pozisyonu, dislerin bo-
yutu, dis minelerinin incelenmesi ve bunlardaki dejeneratif degisikliklerin cinsiyet ve yas be-
lirlemede yardimci olabilecegi bildirilmistir. Mandibulaya ait kondil, koronoid ¢ikint ve sig-
moid girintinin de morfolojik varyasyon gosteren diger anatomik yapilar olmalari1 nedeniyle
oliim sonrasi kimlik belirlenmesinde kullanilabilirligini arastiran ¢alismalar mevcuttur (2,3,6-
8).

Mandibular koronoid ¢ikint1 yukar ve hafif 6ne dogru uzanan diiz, ticgen seklinde bir
yapidir ve arka sinir1 mandibular girinti ile birlesirken 6n sinir1 ramus mandibulaya dogru
uzanir, kondil ramus mandibula ile dar bir boyun kismz ile birlesen ve temporal kemigin gle-

noid fossasi ile eklem olusturan elipsoid bir kemiktir, ayn1 zamanda mandibular girinti de
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denen sigmoid girinti ise koronoid ¢ikint1 ve kondili ayiran derin bir girintidir (2,3). Yapilan
literatiir incelemesinde koronoid ¢ikint1 (tiggen, yuvarlak, ¢ikint1 (gaga), kanca, diiz, S-sek-
linde), kondil (agily, yuvarlak, disbiikey, diiz, oval, kus gagasi, elmas, sivri) ve sigmoid girinti
(genis, yuvarlak, egimli) ile ilgili farkli varyasyonlar tanimlanmistir (2,3,6,7,9-12). Anatomik
yapilardaki bu morfolojik varyasyonlar kalitimla iligkili olabilecegi gibi, sosyodemografik fak-
torler, endokrin bozukluklar, kemikleri etkileyen diger gelisimsel anomali ve hastaliklara bagh
olarak da meydana gelebilmektedir (9-13). Varyasyonlar tlizerinde 1rksal farkliliklarin rolii
olabilecegi hipotezinden yola ¢ikilarak farkli toplumlar {izerinde arastirmalar yapilmis, kim-
liklendirme isleminde yas ve cinsiyetin yani sira bireyin ait olabilecegi toplum veya irka yo-

nelik bir yorum yapilip yapilamayacag: da tartisilmistir.

Giintimiize kadar adli bilimlerde koronoid ¢ikinti, kondil ve sigmoid girintinin top-
lumlara 6zgii morfolojik goriiniimiinii ve normalden olan sapmalarini belirlemeye yonelik ya-
pilan pek ¢ok ¢alismanin kadavralardan elde edilen kuru mandibulalar tizerinde yapildigi,
(9,10,13-18) 2010'1u yillardan sonra ise radyolojik ¢alismalarin 6n plana ¢iktig1 goriilmektedir
(2,3,6,7,11,19-25) Radyograflar fiziksel muayene ile géremeyecegimiz pek ¢ok gizli bilgileri
gosterdiginden adli dis hekimliginde kimlik belirlenmesine yonelik calismalarda siklikla rad-
yolojik verilerden yararlanilmaktadir. Radyografik bulgular, hem mevcut durumu tespit ede-
bilmekte hem de ge¢mis kayitlarla karsilastirma yapmamiza olanak tanimaktadir. Ozellikle
radyoloji alaninda dijitalizasyona gecildikten sonra hasta kayitlarmin daha iyi arsivlenebil-
mesi nedeniyle 6liim 6ncesi bireye ait korunmug mevcut kayitlarin 6liim sorasi kayitlarla kar-

silastirilabilme olanagi da artmustir.

Giiniimiiz dis hekimliginde panoramik radyografiler maksillofasiyal bélgenin goriin-
tiilenmesinde, tan1 ve tedavi planlamasinin uygulanmasinda rutin olarak kullanilan bir go-
riintiileme yontemidir. Bilgisayarli Tomografi (BT), Manyetik Rezonans Goriintiileme (MRG)
veya Konik Isinli Bilgisayarli Tomografi (KIBT) gibi ileri goriintiileme yontemlerine gore hem
¢ok daha ucuz hem de kolay ulagilabilen, radyasyon dozunun daha diisiik oldugu bir yon-
temdir, ayrica alt ve tist genenin tamamu ile birlikte maksiller siniis, nazal fossa, temporoman-
dibular eklem, styloid ¢ikint1 ve hyoid kemik gibi komsu anatomik yapilarla birlikte genis bir
alan1 goriintiileme imkani saglar. Panoramik radyografilerde koronoid ¢ikinti, kondil ve sig-
moid girintinin sekli rahatlikla degerlendirilebilir, bilateral degerlendirme yapilabilir ve bu

nedenle canli veya 6lii bireylerde kimliklendirme islemlerinde kullanilabilir
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Literatiir taramasinda koronoid ¢ikinti, kondil ve sigmoid girintideki varyasyonlarin
tespitine yonelik yapilan ¢alismalarda her {i¢ anatomik yapinin birlikte calisildig1 sinuirli sayida
arastirma oldugu gozlenmistir. Tek bir panoramik goriintiide her {i¢ anatomik yapinin da go-
riintii alaninda olmasi nedeniyle bireysel farkliliklarin ortaya konmasinda bu ti¢ anatomik ya-
pimun birlikte degerlendirilmesinin daha saglikli sonuglar verecegi diisiincesi ile retrospektif
olarak planladigimiz calismamizda, dijital panoramik radyografileri kullanarak eriskin Tiirk
popiilasyonunda koronoid ¢ikinti, kondil ve sigmoid girintideki farkli morfolojik varyasyon-
lar1 belirlemek, cinsiyet ve yasla olan iliskilerini, sag-sol arasinda simetri olup olmadigini de-
gerlendirmek ve kendi cografik bolgemize ait elde etti§imiz verileri farkli cografik bolgeler-

deki verilerle karsilastirmay1 amagladik.
Malzeme ve Yontemler

Arastirmamizda Istanbul Yeni Yiizyil Universitesi Dis Hekimligi Fakiiltesi arsivinde
kayitli, 01.01. 2018-31.12. 2020 yillarina ait, rutin muayene amagl alinmig 20 yas ve {istii has-
talara ait dijital panoramik radyografiler kullanildi. Tiim dijital gériintiiler, Vatech, PaX-i ma-
kine (Vatech; Giiney Kore) ile 73 kVp, 07 sn 1sinlama siiresi, 10 mA ile elde edilmis ve EzDent-
i software ile Tip Plus Hastahane Otomasyon Yazilimi {izerinde, LCD monitorde ortam 1s1-
ginda degerlendirildi. Goriintiiler arasinda iiretici firmanin 6nerdigi ideal ve uygun pozis-
yonda ¢ekilmis, kondil, koronoid ¢ikint1 ve sigmoid girintinin net olarak izlendigi (Sekil 1),
mandibulanin saghkli oldugu panoramik radyografiler degerlendirmeye alinmis, hastalarin
demografik bilgilerini icermeyen, kurallara uygun gekilmeyen, distorsiyon ve artifakt izlenen,
mandibulay1 etkileyen gelisimsel defekt veya kemik lezyonu izlenen goriintiiler ¢alisma dig1

birakilda.

Sigmoid
girinti

Koronoid

cikinti

Sekil 1. Panoramik radyografide mandibular kondil, koronoid ¢ikint1 ve sigmoid gi-

rintinin goriintisi.
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Kondil, koronoid ¢ikint1 ve sigmoid girintiye ait morfolojik varyasyonlarn siniflama-
sinda Sahithi ve ark. (5) referans alind (Sekil 2,3,4). Yas gruplari 10 yil araliklarla 20-29, 30-39,
40-49, 50-59, 60-69, = 70 olacak sekilde siniflandirildi. Toplam 1428 hastada, sag-sol 2856 bolge
incelendi. Tiim goriintiiler alaninda uzman maksillofasiyal radyolog tek gozlemci (AA) tara-
findan degerlendirildi.

Istatistiksel analizler IBM SPSS 25.0. programi ile yapilmistir. Analizlerde tanimlayict
istatistikler frekans (f) ve ytizde (%) olarak belirtilmistir. Arastirmada ilk olarak hastalarin
sosyo-demografik profili incelenmistir. Daha sonra hastalarin cinsiyetine ve yasma gore kon-

dil, koronoid ¢ikint1 ve sigmoid girinti sekillerinin dagilimlar: Ki Kare analizi ile karsilastiril-

mustir. Istatistiksel anlamlilik p<0,05 diizeyinde degerlendirilmistir.

YUVARLAK ACILI DISBUKEY DUZ

Sekil 2. Farkli kondil sekillerinin panoramik goriintiileri.

YUVARLAK EGiMLI GENis

Sekil 3. Farkli sigmoid girinti sekillerinin panoramik goriintiileri.
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UCGEN CIKINTI DUZ YUVARLAK

Sekil 4. Farkl1 koronoid ¢ikint1 sekillerinin panoramik goriintiileri.

Bulgular

Arastirmamizda hastalarin 521’1 (%36,5) erkek, 907’si (%63,5) kadin, yas ortalamasi ise
43,20+14,80’dir (erkekler 43,24+15,10, kadinlar 43,17+14,62). Calismamizda, erkek hastalarin
%23,4’tintin, kadin hastalarin %22,7’sinin ve tiim hastalarin %23,0"tintin 30-39 yas araliginda

oldugu goriildii (Tablo 1).

Tablo 1. Cinsiyete gore yas dagilimu.

Kadin Erkek Toplam
Yas araliklari (yil)
N=907 * ** IN=521 % ** | N=1428  **
20-29 192 61,9 21,2| 118 38,1 22,6 310 21,7
30-39 206 62,8 22,7 122 37,2 234 328 23,0
40-49 206 65,2 22,7| 110 34,8 21,1 316 22,1
50-59 165 66,8 18,2 | 82 33,2 15,7 247 17,3
60-69 98 60,9 10,8| 63 39,1 12,1 161 11,3
>70 40 60,6 4,4 26 39,4 5,0 66 4,6

* Satir ylizdesi ** Siitun ytlizdesi
Kondil

2856 bolgede en fazla izlenen kondil sekli %38.41 agili olarak tespit edilmistir. Bunu
sirasi ile yuvarlak %34,6, disbiikey %21,2 ve diiz %5,75 izlemistir. Sag-sol bolgeler arasinda
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kondil sekli %79,7 simetri gostermistir (Tablo2). Kondil seklinin cinsiyetlere gore dagilimi in-
celendiginde kadinlarda en fazla %41,6 acili tip kondil izlenirken, erkeklerde en fazla %40,4
yuvarlak tip kondile rastlanmustir. Sag ve sol kondil tiplerinin cinsiyete gore dagilimlar: ince-
lendiginde her iki taraf i¢in de kadin ve erkekler arasinda istatistiksel agidan fark goriilmiistiir
(p<0,05). Kondil seklinin cinsiyetler arasinda bilateral simetrisine bakildiginda da cinsiyetler
arasinda istatistiksel agidan farklilik gosterdigi tespit edilmistir (p<0,05). Kadimnlarda agili tip
bilateral simetri %33,4, erkeklerde yuvarlak tip bilateral simetri %32,8 daha fazla izlenmistir.
Unilateral kondil sekli kadin hastalarda %21,4, erkeklerde %18,4 olarak gozlenmistir, ancak
bu durum istatistiksel olarak anlaml degildi (p>0,05) (Tablo 3).

Tablo 2. Farkli kondil sekillerinin sag ve sol tarafa gore dagilimlar.

f %
Yuvarlak 484 33,9
Acih 561 39,3
Sag taraf
Disbiikey 304 21,3
Duz 79 5,5
Yuvarlak 504 35,3
Acih 536 37,5
Sol taraf
Disblikey 302 21,1
Diz 86 6,0
izlenmiyor 290 20,3
Yuvarlak 384 26,9
Bilateral Acili 441 30,9
Disbiikey 264 18,5
Diz 49 3,4
Yok 1138 79,7
Unilateral
Var 290 20,3

Kondil seklinin yas gruplarina gore dagilimi incelendiginde 20-29 ve 60-69 yas arali-
ginda en fazla yuvarlak tip kondil izlenirken diger tiim yas gruplarinda acili tip kondile daha
fazla rastlanmistir (p<0,05) (Tablo 4).
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Tablo 3. Cinsiyete gore farkli kondil sekillerinin sag ve sol taraftaki dagilimlari.

Kadin Erkek
p
N=907 * ** IN=521 * **
Yuvarlak 271 56,0 29,9| 213 44,0 40,9
Aclili 388 69,2 42,8 173 30,8 33,2
Sag taraf ,000
Disbiikey 207 681 22,8/ 97 31,9 186
Duiz 41 51,9 4,5 38 48,1 7,3
Yuvarlak 296 58,7 32,6| 248 41,3 399
Acil 366 68,3 40,4| 170 31,7 32,6
Sol taraf ,000
D|§b[] key 202 66,9 22,31 100 33,1 19,2
Dulz 43 50 4,7 43 50 8,7
Yok 194 66,9 21,4 96 33,1 18,4
Yuvarlak 213 55,5 23,5| 171 44,5 32,8
Bilateral Aclili 303 68,7 33,4 138 31,3 26,5 ,000
Disbikey 175 66,3 19,3| 89 33,7 17,1
Duz 22 44,9 2,4 27 55,1 5,2
Yok 713 62,7 78,6| 425 37,3 81,6
Unilateral ,180
Var 194 66,9 21,4 96 33,1 18,4

* Satir ylizdesi ** Siitun ytlizdesi
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Tablo 4. Yas gruplarina gore farkli kondil sekillerinin sag ve sol taraftaki dagilimlari.

20-29 30-39 40-49 50-59 60-69 70+
N:3 * * %k N=3 * * % = * * %k = * * %k N= * * %k = * * %k p
10 28 316 247 161 66

Yuva| . 2742 2030 97 20 30| 76 15 30| s6 11 34|23 4, 34

rlak 1,3 ,9 .8 0 7 7 .8 6 .8 8 .8

22 40 23390132 23 41| 94 16 38| 54 9, 33| 24 4, 36
Agh 1126 o 131~ 7y 5 8 8 1 6 5 3 44
Sag ’1

Disb 1 11 24 22| 68 22 21| 69 22 27| 40 13 24| 17 5 25

key | 2> 5 .3 0 7 9 4 5 g9 2 8 6 8

i 22 s, 26 6/ 19 24 6| 8 10 3| 11 13 6| 2 2, 3,

Diz | 18 "o g 21 ¢ 4 1 1 2 9 8 5 0

Yuva 26 43| 22 33 104 20 32 70 13 28 62 12 38| 22 4, 33

nak [ 3% 8 9 o 8 6 9 9 3 3 5 4 3

22 38 23380120 22 38| 97 18 39| 49 9, 30| 25 4, 37

Aglh 1119 5 " 1126 " ) 4 0 1 3 1 4 7 9
100
Sol 4

Disb 12 12 22 200 75 24 23| 67 22 27| 36 11 22| 17 5, 25

lkey 39 9 ,6 68 5,7 8 7 2 01 9 4 6 ,8

) 19 5, 26 17 19 5| 13 15 5,| 14 16 8, | 2 2, 3,

Diz | 17 "¢ of 23 5 7 8 4 13 3 7 3 0

26 24 24 21 59 20 18| 45 15 18| 32 11 19| 7 2, 10

Yok | 76 o 71 o o 3 7 5 2 9 4 6

Yuva| 2632 _ 2024 79 20 25| 57 14 23| 48 12 29|19 4, 28

rlak ,3 ,6 ,8 ,4 16 18 11 15 18 9 18
Bilater , | o, 2130 2230107 24 33| 79 17 32| 40 9, 24| 23 5 34|00
al ¢ 1.0 4 2 3 9 9 1 8 2 8|4

Disb | , 11 9/ 2319 60 22 19| 61 23 24| 34 12 21| 16 6 24

iikey 4 7 9 2 7 1,7 9 1 1 2

i 20 3, 304/ 11 22 3| 5 10 2| 7 14 4| 1 2 1,

Duz | 10 ", Sl 15 ¢ 4 4 5 2 3 3 5

20 75 22 78 257 22 81|202 17 81[129 11 80| 59 5, 89

Yok | 234 257 '

Unilat 7 8 6 4 6 3 7 4 3 1 2 4|
eral 2

Var | 76 2524 ;2421 59 20 18| 45 15 18| 32 11 19| 7 2, 10

9 2 5 6 3 7 9 6 9 4 6

* Satir ylizdesi ** Siitun ytizdesi
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Tablo 5. Cinsiyete gore farkli koronoid ¢ikint sekillerinin sag ve sol taraftaki dagilim-

lar1.
Kadin Erkek
p
N=907 * *¥* IN=521 % *ok
Ucgen 500 63,1 55,13 292 36,9 56,0
Yuvarlak 365 64,4 40,2l 202 35,6 38,8
Sag ,910
Cikinti 31 62,0 3,4 19 38,8 3,6
Dz 11 579 1,2 8 42,1 1,5
Ucgen 523 61,7 57,7 325 38,3 62,4
Yuvarlak 337 66,7 37,2 168 33,3 32,2
Sol ,120
Cikinti 39 67,2 4,3 19 32,8 3,6
Diz 8 47,1 0,9 9 52,9 1,7
Yok 118 59,9 13,0 79 40,1 15,2
Ucgen 463 62,8 51,00 274 37,2 52,6
Bilateral Yuvarlak 305 66,4 33,6 154 33,6 29,6 ,439
Cikinti 16 64,0 1,8 9 36,0 1,7
Diz 5 50,0 0,6 5 50,0 1,0
Yok 789 64,1 86,9 442 359 84,8
Unilateral ,282
Var 118 60,1 13,1 79 39,9 15,2

* Satir ylizdesi ** Siitun ytlizdesi
Koronoid ¢ikint1

2856 bolgede en fazla izlenen koronoid ¢ikint: sekli %57,45 tiggen olarak tespit edilmis,
bunu sirasi ile yuvarlak %37,55, ¢ikint1 %3,8 ve diiz %1,00 izlemistir. Sag-sol bolgeler arasinda

koronoid ¢ikint1 sekli %86,1 simetri gostermistir.

Koronoid ¢ikint: seklinin cinsiyetlere gore dagilimi incelendiginde hem erkek hem ka-
din hastalarda en fazla tiggen tip izlenmis (sirast ile %56,0, %55,1) ve istatistiksel olarak anlaml
bir fark bulunamamustir (p>0.05). Bilateral simetri yoniinden degerlendirildiginde %86,1 va-
kada simetri izlenmis ve cinsiyetler agisindan istatistiksel olarak anlamli bir fark bulunama-

mistir (p>0.05) (Table 8).
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Koronoid ¢ikint: seklinin yas gruplarina gore dagilimi incelendiginde tiim yas grupla-

rinda en fazla tiggen sekil izlenmis, ancak yas gruplarina gore dagilimlar1 agisindan istatistik-

sel agidan fark goriilmiistiir (p<0.05) (Tablo 6).

Tablo 6. Yas gruplarina gore farkli koronoid ¢ikint1 sekillerinin sag ve sol taraftaki da-

gilimlari.
20-29 30-39 40-49 50-59 60-69 70+
P
N=310 *  **N=328 * **|N=316 * ** N=247 * o N=161 * ** N=66 * o
Uggen 203 25,3 65,5 177 22,3 54,0 173 21,8 54,7 132 16,7 53,4 78 98 484 | 29 3,7 439
Ywarlak | 97 171 31,3 137 242 418 131 231 415| 99 175 401 72 127 447| 31 55 47,0
Sag 1020
Cikinti 8 160 26| 8 160 24 10 200 3,2 12 24,0 49 7 140 43 5 100 7,6
Diz 2 10,5 06| 6 316 1,8 2 105 0,6 4 21,1 16 4 21,1 25 1 53 15
Uggen 214 25,2 69,0 187 22,1 57,00 183 21,6 579 146 17,2 59,1 87 10,3 54,0 | 31 3,7 47,0
Yuvarlak | 89 17,6 287 131 259 39,9 110 218 348| 8 164 336| 61 121 379| 31 61 47,0
Sol ,002
Gkt | 6 103 19| 6 103 18| 19 328 60 | 13 224 53| 10 172 62| 4 69 60
Diz 1 59 03| 4 235 1,2 4 235 1.3 5 29,4 2,0 3 176 1,9 - - -
Yok 36 18,3 11,6 41 20,8 12,5 45 22,8 14,2 40 20,3 16,2 28 14,2 17,4 7 36 10,6
Uggen 191 25,9 61,6/ 165 22,4 50,3 159 21,6 50,3 123 16,7 49,8 71 9,6 44,1 28 38 424
Bilateral Yuvarlak | 79 17,2 255 118 257 360 102 222 323 | 75 163 304 | 56 122 348| 29 63 439 042
Cikinti 8 12,0 1,0f 2 80 0,6 8 320 26 6 24,0 2,4 4 16,0 2,5 2 80 31
Diz 1 100 03| 2 200 0,6 2 200 0,6 3 30,0 1,2 2 200 1,2 - - -
Yok 274 22,2 88,1 287 23,3 87,5 271 22,0 858 | 207 16,8 83,8 133 10,8 82,6 | 59 4,8 894
Unilateral ,428
Var 36 18,7 11,90 41 20,7 12,5 45 22,7 14,2 40 20,0 16,2 28 14,1 17,4 7 35 10,6

* Satir ylizdesi ** Siitun ytlizdesi

Sigmoid girinti

2856 bolgede en fazla izlenen sigmoid girinti sekli %51.45 yuvarlak olarak tespit edil-

mistir. Bunu sirasi ile egimli %31,0 ve genis %17,55 izlemistir. Sag-sol bolgeler arasinda sig-

moid girinti sekli %73,6 simetri gostermistir.

Sigmoid girinti seklinin cinsiyetlere gore dagilimi incelendiginde hem erkek hem kadin

hastalarda en fazla yuvarlak tip izlenmis ve cinsiyetler arasinda bilateral simetri arasinda is-

tatistiksel olarak anlamli bir fark bulunamamuistir (p>0.05) (Tablo 7).

Sigmoid girinti seklinin yas gruplarina gore dagilimi incelendiginde tiim yas grupla-

rinda en fazla yuvarlak izlenmis, sag tarafta yas gruplarina gore dagilimda istatistiksel olarak

tark izlenirken (p<0.05), sol tarafta boyle bir farka rastlanmamaistir (p>0.05) (Tablo 8).
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Tablo 7. Cinsiyete gore farkli sigmoid girinti sekillerinin sag ve sol taraftaki dagilim-

lar1.
Kadin Erkek
p
N=907 * ** IN=521 *x
Yuvarlak 432 60,3 47,6 285 39,7 54,7
Sag Egimli 309 69,8 34,1 134 30,2 25,7 | ,004
Genis 166 61,9 18,3 102 38,1 19,6
Yuvarlak 450 59,8 49,6/ 302 40,2 58,0
Sol Egimli 303 68,6 33,4 139 314 26,7 | ,008
Genis 154 65,8 17,00 80 34,2 153
Yok 231 61,3 25,5/ 146 38,7 28,0
Yuvarlak 358 59,9 39,5 240 40,1 46,1
Bilateral ,003
Egimli 223 71,7 24,5 88 28,3 16,9
Genis 95 66,9 10,5 47 33,1 9,0
Yok 676 64,3 74,5 375 35,7 72,0
Unilateral ,292
Var 231 61,3 25,5 146 38,7 28,0
* Satir ylizdesi ** Siitun ytlizdesi
Tablo 8. Yas gruplarina gore farkli sigmoid girinti sekillerinin sag ve sol taraftaki da-
gilimlar.
20-29 30-39 40-49 50-59 60-69 70+
N=310 * ** IN=328 * ** | N=316 * ** N=247 * ** N=161 * ** N=66 * ** P
Yuvarlak| 156 21,8 50,3 175 24,4 53,4 167 23,3 52,8 119 16,6 48,2 74 10,3 46,0 26 3,6 394
Sag Egimli | 116 26,2 37,4 93 21,0 284 8 201 282 | 77 17,4 312 | 45 10,2 28,0 | 23 52 348 008
Genisg 38 14,2 12,3/ 18,3 60 22,4 19,0 51 19,0 51 19,0 20,6 42 15,7 26,1 17 6,3 25,8
Yuvarlak| 173 23,0 55,8 181 24,1 55,2| 163 21,7 51,6 121 16,1 49,0 81 10,8 50,3 33 4,4 50,0
Sol Egimli 95 21,5 30,6/ 100 22,6 30,5 95 21,5 30,1 80 18,1 32,4 49 11,1 30,4 23 5,2 34,8 697
Genis 42 17,9 13,5\ 47 20,1 14,3 58 248 184 | 46 19,7 186 | 31 132 193| 10 43 152
Yok 84 22,3 27,1 81 21,5 24,7 72 19,1 22,8 62 16,4 25,1 53 14,1 32,9 25 6,6 379
Yuvarlak| 131 21,9 42,3 150 25,1 45,7 142 23,7 449 99 16,6 40,1 57 9,5 354 19 3,2 28,8
Bilateral ,126
Egimli 72 23,2 23,2 68 21,9 20,7 66 21,2 20,9 57 18,3 23,1 31 10,0 19,3 17 55 25,8
Genisg 23 16,2 7,4| 29 20,4 8,8 36 254 11,4 29 2,4 11,7 20 14,1 12,4 5 35 76
Yok 226 21,5 72,9 247 23,5 75,3 244 23,2 77,2 185 17,6 74,9 108 10,3 67,1 41 3,9 62,1
Unilateral ,053
Var 84 22,3 27,1 81 21,5 24,7 72 19,1 22,8 62 16,4 25,1 53 14,1 32,9 25 6,6 379

* Satir ylizdesi ** Siitun ytizdesi
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Tartisma

Adli dis hekimligi, dental verilerin adaletin yararina saklanmasi ve degerlendirilmesini
kapsayan adli bilimlerin bir dal1 olarak tanimlanir (3-5,8). Goriintiileme teknolojisindeki hizli
gelismeler ve dijital sistemlere gecis sayesinde radyolojik veriler modern dis hekimligi uygu-
lamalarinin yani sira adli dis hekimliginin de 6nemli bir bileseni haline gelmistir. Radyograflar
dental ve kemik dokuya ait detaylar1 koruyup arastiricilara objektif veri sagladigindan 6lim
oncesi ve oliim sonrasi kayitlarin karsilagtirilmas: yontemi ile adli analizler kimlik tanimlan-
masinda hizli ve giivenilir olarak yapilabilmektedir. Dis hekimligi alaninda giivenilirligi ka-
nitlanmus bir goriintiileme yontemi olan panoramik radyografiler uzun yillardir diinya gene-
linde yaygimn kullanimlar1 nedeniyle pek ¢ok merkezde genis bir panoramik goriintii arsivi
mevcuttur. Bu arsiv goriintiileri kullanilarak basta mandibula olmak {izere fasiyal kemiklerde
izlenen anatomik varyasyonlarin yas, cinsiyet ve irkla iligkisini retrospektif olarak arastiran
pek ¢ok calisma mevcuttur. Arastirmalar sonucunda elde edilen verilerin kimliklendirme is-
lemlerinde yas ve cinsiyetin yani sira, bireyin ait olabilecegi toplum veya irka yonelik tanim-
lamalarda, temporomandibular eklem hastaliklarinin etiyolojik faktorlerinin belirlenmesinde,
doku kayb: yaratan genis cerrahi operasyonlarda kullanilmak amaciyla popiilasyonlara uy-
gun yapay protez olusturulmas: ve rekonstriiksiyon amacl kullanimlari da hedeflenmistir
(6,9,16,25). Bizim arastirmamizda da dijital panoramik radyografiler kullanilarak mandibular
kondil, koronoid ¢ikint1 ve sigmoid girinti seklindeki farkliliklar degerlendirilmis, yas ve cin-

siyetle iligkisi arastirilmistir.

Koronoid ¢ikint1 yukar: ve hafif 6ne dogru uzanan diiz, tiggen seklinde mandibulaya
ait bir kemik parcasidir. Koronoid ¢ikintida izlenen morfolojik varyasyonlarmin kalitimsal
olabilecegi gibi biiytime siirecindeki fonksiyonel aliskanliklara, temporal kasin etkisine ve hor-
monal faktorlere bagl olarak edinsel olabilecegi de bildirilmistir (7,13,15,16,20). Arastirma-
mizda koronoid ¢ikint1 en fazla {iggen (%57,45) olarak bulunmus, bunu sirasi ile yuvarlak
(%37,55) ve ¢ikint1 (%3,8) takip etmistir. Diiz tip en az izlenen koronoid ¢ikint1 (%1,0) sekli
olarak tespit edilmistir. Hindistan'in farkli bolgeleri ve Nepal'de panoramik radyografilerde
yapilan ¢alismalarda da arastirmamizla uyumlu olarak en fazla ti¢gen, en az diiz tip koronoid
¢ikintr izlenmistir (2,3,7,20,23,24). Tagsoker ve ark (22) da Tiirk popiilasyonunda, KIBT kulla-
nilarak yaptiklari calismalarinda aragstirmamaizla uyumlu olarak en fazla tiggen tip izlendigini

bildirmekle beraber arastiricilar ¢alismalarinda sadece tiggen ve yuvarla olmak tizere iki tip

15



Acta Stomatologica Cappadocia (ASC) 2025, vol. 5, no. 1

siniflama kullanmiglardir. Hindistanin farkli bolgelerinde kuru mandibulalar {izerinde yapi-
lan pek ¢ok calismada da en yaygin izlenen koronoid ¢ikinti seklinin tiggen oldugu bildiril-
mistir (9,13-17). Subbaramaiah ve ark. (10) ise 100 kuru mandibulada yaptiklar1 incelemede
genel kaninin aksine en fazla %61,5 kanca seklinde koronoid ¢ikint tespit ettiklerini, tiggen

seklin ise sadece %14,0 oraninda izlendigi bildirmislerdir.

Sag ve sol tarafin karsilastirildig: ¢alismamizda koronoid ¢ikintinin tiim farkl: varyas-
yonlarinda %86,1 gibi yiiksek oranda simetri oldugu izlenmistir. Bir¢ok arastirmada da bizim
sonuglarimizla uyumlu olarak koronoid ¢ikint1 seklinin genellikle simetri gosterdigi bildiril-
mistir (2, 10,13,14,16,20,24). Nagaraj ve ark. (3) 300 hastaya radyografik goriintiiler tizerinde
yaptiklar1 ¢alismalarinda ise sag ve sol arasinda istatistiksel olarak fark oldugunu ve {iggen

seklin sag tarafta, yuvarlak seklin ise sol tarafta daha fazla izlendigini bildirmislerdir.

Koronoid ¢ikintinin cinsiyetlere gore dagilimini arastirdigimiz ¢alismamizda hem sekil
hem de simetrik dagilim yoniinden erkek ve kadinlar arasinda istatistiksel olarak anlaml bir
fark bulunamamustir. Benzer sekilde Nagaraj ve ark. (3), Gouthaman ve ark. (9), Shakya ve
ark. (20), Chaulagain ve ark. (23) da arastirmalarinda cinsiyetler arasinda bir farklilik gézlem-
lemediklerini bildirmislerdir. Bir grup arastirici ise cinsiyetler arasinda koronoid ¢ikint1 sekli-
nin farklilik gosterdigini ve bu nedenle adli calismalarda cinsiyet belirlemede kullanilabilecek
bir parametre olabilecegini bildirmislerdir (7,10,14-17,25) Cinsiyetler arasinda farklilik izlen-
mekle birlikte her iki cinste de tiim varyasyonlarin goriilebilmesi ve ayni irka ait popiilasyon-
larda farkli sonuglarin elde edilmesi cinsiyet ayiriminda koronoid ¢ikint: seklinin tek basina
yeterli bir kriter olamayacag1, ancak adli bilimlerde kimlik tanimlamada yine de yardimc bir
belirleyici olabilecegi bildirilmistir (10,20).

Yas gruplarmi karsilastirdigimizda tiim gruplarda en fazla tiggen sekil izlenmekle bir-
likte gruplar arasindaki dagilimda istatistiksel olarak fark goriilmiistiir. Elli yas ve {istii birey-
lerde tiggen ve yuvarlak tip koronoid ¢ikint1 goriilme siklig1 azalirken yasla birlikte ¢ikint: ve
diiz tip koronoid ¢ikinti sayisinda artis oldugu izlenmistir. Gouthaman ve ark. (9) benzer se-
kilde geng ve erigkin bireylerde {iggen ve yuvarlak tipin daha fazla izlendigini, kanca tipin ise
sadece yash popiilasyonda gortildiigiinii bildirmislerdir. Pradhan ve ark. (16) bizim bulgula-
rimizdan farkli olarak arastirmalarinda geng bireylerde yuvarlak tipin daha fazla izlendigini,
yas ilerledikge koronoid ¢ikintinin yuvarlaktan tiggen sekle doniistiigiinii, ayrica kanca seklin

genglerde izlenmedigini ve daha ¢ok yash popiilasyonda goriildiigiinii bildirmislerdir. Yasla
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olan bu degisikliklerin temporal kasin ¢ekim giiciine bagl olabilecegi ileri siiriilmiistiir (9,16).
Tagsoker ve ark. (22) da benzer sekilde Tiirk popiilasyonunda tiim yas gruplarinda en fazla
ticgen seklin izlendigini bildirmislerdir.

Toplumlara veya yas gruplarma 6zgii koronoid ¢ikinti seklinin tanimlanmasi sadece
adli tipta kullanimi i¢in degil ayn1 zamanda maksillofasiyal cerrahi islemler i¢in de 6nemlidir.
Koronoid ¢ikintida rezorpsiyonun az olmasi, yasla birlikte boyut olarak minimum degisiklik
izlenmesi, cerrahi olarak minimal morbidite ile alinabilmesi ve ag1z iginden kolay ulasildigin-
dan kutanoz skar dokusu olusmamasi nedeniyle alveoler defektlerin ve orbita tabaninin re-
konstriiksiyonunda, maksiller ogmentasyonlarda ve iyilesmeyen mandibular kiriklarda oto-
jen kemik grefti olarak da kullanilmaktadir (7,9,13-15). Bu nedenle operasyon oncesi cinsiyet,
yas veya irklara 6zgii kabul goren veya 6dnceden 6ngoriilebilen koronoid ¢ikint1 seklinin bilin-

mesi cerrahi operasyonlarda kolaylik saglayacaktir.

Kondil ramus mandibula ile dar bir boyun kismu ile birlesen ve temporal kemigin gle-
noid fossasi ile eklem olusturan elipsoid bir kemiktir. Kondil seklinin arastirildigi ¢alisma-
mizda en fazla agili tip kondil bulunmus (%38,41), bunu sirasi ile yuvarlak (%34,6) ve digbiikey
(%21,2) tip izlemistir. Goriilme siklig1 siralamasinda farklilik izlenmekle birlikte calismamaizla
uyumlu olarak Chaulagain ve ark. (23) da arastirmalarinda en fazla a¢ihi kondil tipi izledikle-
rini bildirmiglerdir. Bir grup arastiric1 ise Hint ve Kesmir popiilasyonlarinda yaptiklar: calis-
malarinda en fazla yuvarlak ve daha sonra agili tip kondile rastladiklarini bildirmislerdir
(2,3,6,19). Yalcin ve ark. (21) ve Tassoker ve ark.nin (22) KIBT kullanarak eriskin Tiirk popii-
lasyonunda yaptiklari calismalarinda ise en fazla disbiikey tip kondil tespit edilmistir. Pek ¢ok
calisma (2,3,6,19) ile uyumlu olarak arastirmamizda en az (%5,75) diiz tip kondile rastlanmis-

tir.

Calismamizda sag ve sol taraf arasinda kondil seklinin %79,7 oraninda simetri goster-
digi izlenmis ve bu sonug kondil tipinin simetrisini arastiran bir¢ok arastiricinin bulgular ile
uyumlu bulunmustur (2,3,6,19,24) Al-Saedi ve ark (11) ise Irak popiilasyonunda kondil seklini
aragtirdiklari calismalarinda sag ve sol taraf arasinda istatistiksel olarak anlamli fark oldugunu
bildirmislerdir.

Kondil seklinin cinsiyetlere gore dagilimi incelendiginde kadinlarda en fazla %41,6
acili tip kondil izlenirken, erkeklerde %40,4 yuvarlak tip kondile rastlanmis ve bu fark istatis-

tiksel olarak anlamli bulunmustur. Arastirmamizla uyumlu olarak Al-Saedi ve ark.11, Wangai
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ve ark. (18), Magbool ve ark. (19), Yal¢in ve Ararat (21), Chaulagain ve ark. (23), Dudde ve ark.
(25) da kondil seklinin cinsiyetler arasinda farklilik gosterdigini bildirmislerdir. Kadin ve er-
kekler arasinda kondil morfolojisindeki bu farkliliklarin hormonal etki ve gelisim paternin-
deki degisikliklere bagli olabilecegi ve bu farkliliklarin kraniofasiyal biiyiime ve mandibula
gelisimini etkileyebilecegi bildirilmistir ancak cinsiyetler arasinda fark olmadigin bildiren

aragtirmalar da mevcuttur (2,3,6).

Kondil seklinin yas gruplarina gore dagilimi incelendiginde calismamizda 20-29 ve 60-
69 yas araliginda en fazla yuvarlak tip kondil izlenirken diger tiim yas gruplarinda acili tip
kondile daha fazla rastlanmistir. Tagsoker ve ark. (22), Dudde ve ark. (25) kondil seklinin yasla
birlikte degistigini, disbiikey, i¢biikey ve yuvarlak tip goriilme oraninin yas ilerledikge azal-
digini, diiz tipin ise ileri yaslarda daha fazla goriildiigiinii bildirmislerdir. Kondildeki diizles-
menin nedeninin yasa bagh olarak TME’deki dejenetaif degisiklikler olabilecegi ileri siiriil-
miistiir (25).

Kemik yapisindaki degisikliklerin degerlendirilmesinde ii¢ boyutlu goriintiileme y6n-
temlerinin iki boyutlu rontgen goriintiilerine kiyasla tartisilmaz tistiinliigii olmakla birlikte
KIBT veya BT gibi yontemler radyasyon dozlarinin yiiksek olmas1 ve maliyetli olmalar1 nede-
niyle halen giiniimiizde rutinde kullanilmamaktadir, bu nedenle yeterli hasta arsivi olusturul-

mamis olmasi da kimliklendirme islemlerinde bu yontemlerin kullanimimni sinirlandirmakta-

dir.

Adli tip alan1 disinda, cerrahi islemlerde de yine irklara 6zgii kondil tipini belirlemenin
onemine vurgu yapan ¢alismalar mevcuttur. 18 Maksillofasiyal bolgede izlenen tiimdrlerin
biiyiik bir kisminin alt ¢enede izlenmesi nedeniyle tiimor uzantilar1 ¢ogu zaman kondili de
etkilemekte ve cerrahi operasyonlarda kondil protezleri gerekebilmektedir. Fonksiyonel yiik-
sekligi saglamak, malokliizyon ve ¢enelerin hipomobilitesini 6nlemek amaciyla yerlestirilecek
kondil protezlerinin uyumlu olmasi 6nemlidir. Farkl bir tilkede iiretilen fabrikasyon protez-
lerin bir bagka tilkedeki bireylerde kullanimi sirasinda anatomik uyumlandirmada sorun olus-
turabilecegi gerceginden yola ¢ikilarak toplumlara 6zgii kondil seklinin genel olarak belirlen-

mesi onemli bir konudur.
Sigmoid girinti kondil ve koronoid ¢ikint1 arasindaki girintiyi tanimlar ve sigmoid gi-
rintideki farkliliklar koronoid ¢ikint1 ve kondilin sekline baghdir (20,22). Arastirmamizda en

fazla izlenen sigmoid girinti %51,45 yuvarlak olarak tespit edilmis, bunu siras ile egimli %31,0

18



Acta Stomatologica Cappadocia (ASC) 2025, vol. 5, no. 1

ve genis %17,55 sekilleri izlemistir. Magbool ve ark. (19), Tassoker ve ark. (22) da ¢alismamaizla
uyumlu olarak en fazla yuvarlak tip izlediklerini bildirirlerken, Sahithi ve ark. (2), Gupta ve
Mohan (24) calismalarinda genis girinti tipinin, Nagaraj ve ark. (3), Kanjani ve ark. (6), Shakya
ve ark. (20), Chaulagain ve ark. (23) ise egimli tipin daha fazla goriildiiglinii tespit etmislerdir.

Diger bazi arastiricilarin (2,3,6,19,20,24) sonuglari ile uyumlu olarak ¢alismamizda sag-
sol taraf arasinda sigmoid girinti sekli %73,6 simetri gostermis ve istatistiksel olarak bir fark
izlenmemistir. Cinsiyetlerin karsilastirilmasi sonucunda da arastirmamaizda bir farklilik olma-
dig1 goriilmiistiir. Magbool ve ark. (19), Gupta ve Mohan (24) ise ¢alismalarinda sigmoid gi-
rinti seklinin cinsiyetler arasinda farklilik gosterdigini bildirmislerdir.

Sigmoid girinti seklinin yas gruplarina gore dagilimi incelendiginde tiim yas grupla-
rinda en fazla yuvarlak sekil izlenmekle birlikte yasla birlikte yuvarlak seklin gittikce azaldig1,
genis seklin goriilme sikliginin ise arttig1 gozlenmistir. Shakya ve ark. (20) Giiney Hindistan,
Dudde ve ark. (25) Alman popiilasyonlarinda yaptiklari calismalarinda ileri yaslarda izlenen
temel sigmoid girinti seklinin genis oldugunu bildirmiglerdir. Yasa bagl olarak TME ve kondil
basindaki fonksiyonel ve dejeneratif degisiklikler sigmoid girinti seklinde de dolayli olarak

sekil degisikligine neden olmaktadir.
Sonug

Arastirmamizda mandibular kondil, koronoid ¢ikint1 ve sigmoid girintide farkh var-
yasyonlar gozlenmistir. Her {i¢ anatomik yap1 da morfolojik olarak sag ve sol bolgeler arasinda
simetrik bir dagilim gosterirken, her iki cinsin kiyaslanmasi sonucunda koronoid ¢ikinti ve
sigmoid girintide herhangi bir fark izlenmezken kondil seklinde cinsiyetler arasinda fark ol-
dugu gozlenmistir. Yas gruplar1 dikkate alindiginda her ii¢ anatomik yapida da yas gruplar
arasinda morfolojik varyasyonlarda farkliliklar tespit edilmistir. Farkli siniflamalara ait tiim
morfolojik varyasyonlarin her iki cinste, her yas grubunda ve her popiilasyonda izlenmesi bu
anatomik yapilardaki farkliliklarin yas, cinsiyet ve irk belirlenmesinde kriter olarak kullanila-
bilirligi yoniindeki belirsizliklerin halen devam ettigini diisiindiirmektedir. Ancak konu ile
ilgili hasta sayilarinin artirilarak daha genis ve farkl irklara sahip popiilasyonlarda yapilacak

radyolojik retrospektif calismalara ihtiya¢ oldugu kanaatindeyiz.
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Maxillofacial Radiology Report Expectations

Nihal Yetimoglu Ozdil, Candan Semra Paksoy

Abstract

introduction: In dentistry, multiple imaging methods are used for diagnosis and treat-
ment planning.

Objective: The aim of this study is to determine the expectations and preferences of
final-year dental students, dentists, and dental specialists regarding the style and content of

maxillofacial radiology reports in order to improve the quality of such reports.

Method: A multiple-choice survey consisting of nine questions has been prepared. A
total of 168 general dentists and specialists working in university hospitals or state hospitals
were divided into six groups based on whether they were specialists, final-year dental stu-
dents, or clinicians and their work experience. The survey was administered to participants
through face-to-face interviews. The results were analyzed for each group using Pearson's chi-

square test and Fisher's exact test.

Results: Except for the third and ninth questions related to the identification of image
artifacts and measurements on images for implant planning, no statistically significant diffe-
rences were found between the six groups. Clinicians with at least 10 years of experience pre-
ferred more detailed radiological reports regarding image artifacts (p<0.05). Dentists with less
than 10 years of experience preferred printed measurements on images for implant planning
(p<0.05). There were also differences in the preferred imaging techniques that should be re-

ported.

Conclusion: It has been determined that dentists and specialists prefer detailed, stan-
dardized radiology reports that include clinical information (especially localization, internal
structure, lesion size, and relationship to anatomical landmarks), technical information, fin-
dings, conclusions, and recommendations for further imaging techniques. This study has pro-

vided important data for maxillofacial radiologists to write more effective reports.

Keywords: Maxillofacial radiology, report, standardization.
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Introduction

By offering a comprehensive and unambiguous framework, standardized radiology
reporting seeks to increase patient safety and accuracy. The radiology community's increasing
focus on structured reporting, which is acknowledged globally, draws inspiration from rese-
arch in other fields [1]. Referring clinicians may rate a specific aspect of the radiology workflow
as low performing, but their overall satisfaction with radiology depends more on other aspects
of the workflow, so it's critical to understand how each component of the radiology process
map affects clinicians' overall satisfaction. The radiologist reports pertinent information about
the image created and supports decision-making during the diagnosis, treatment, and com-
munication processes. To solve complicated issues in the health care sciences, teamwork and
shared methods are needed to find the best practice, standardize it, and then disseminate it to

enhance patient care (2,3).

A useful management tool for understanding how a radiology practice is operating
from the viewpoint of a crucial component—the professionals who refer patients for imaging
and interventions —is the referral clinician survey. The outcomes of these surveys can be used
to track performance and improvement over time, as well as to identify and prioritize impro-
vement initiatives (3).

The radiology report is generally the key point of contact between maxillofacial radio-
logists and other dental specialties. Maxillofacial radiology reports may contain many ele-
ments: a description of the technique, examination of the image; lesion localization, size, bor-
der structure, normal anotomical landmarks and their relations and a differential diagnosis;
and recommendations for further investigations. To date few studies have examined the atti-
tudes of referring physicians to these elements but many questions remain open. As a specia-
lity do dentists and specialists really need a radiology report in maxillofacial radiology? Are
they convinced of clinical information wil improve the quality of the report? What are their
preference for the report content? What can be left out of the report and what ought to be
included (4)?

In this article, we report the results of a multiple-choice questionnaire about maxillofa-
cial radiology report expectations. The purpose of our study was to improve the quality of
reports in maxillofacial radiology imaging interpretation we aimed to assess the dentists and

specialists expectations and preferences in terms of radiology report style and content. We also
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analyzed maxillofacial radiology report preferences due to various imaging tecniques like. pa-
noramic, extraoral projections, cone-beam computed tomography (CBCT), magnetic reso-

nance imaging (MRI) and ultrasonography (USG).
Materials and Methods

After ethical approvel has taken from Ankara University Faculty of Dentistry Ethical
Committee the questionnaire was applied to participants by face-to-face interview. A mul-
tiple-choice questionnaire, containing 9 questions, was formed. In the first section, participants
were asked to enter demographic data. The second section consisted of 9 questions about the
radiology report, for which participants were asked to indicate their preference. One-hundred
and sixtyeight dentists and specialists, working either in a university hospital or a public hos-
pital, were allocated into 6 groups according to be a speacialist or not, be a dentistry student
or a clinician and work experience. Statistical analysis was performed by using SPSS 15.0 for
Windows (SPSS, Chicago, I11). Results were analyzed for each group using Pearson chi-square

test and Fisher’s exact test. P-value < 0.05 was considered as statistically significant.

A multiple-choice questionnaire, containing nine questions, was formed. The questi-

onnaire was as follow;

Which imaging technique must be reported? (you can choose more than one tech-
nique): periapical radiography, occlusal radiography panoramic, extra-oral projections (cep-

halograms, TMJ projections), CBCT, MRI, and USG.

Do you give clinical information to radiologists when you refer a patient for imaging?

Yes /No.

Which information must a radiology report contain? Anatomic landmarks, imaging

artifacts, and all anomalies in the field of view.

What do you want to know about the lesion in the image? Location, size, border struc-

ture, internal structure, relationship with the anatomic landmarks, and differential diagnosis.
Must the artifacts or anatomic landmarks that seem like lesions be reported? Yes/No
Must the border of the lesion marked on the image? Yes/No

Must the probable diagnosis written in the report? Yes/No
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Must the recommended imaging technique written in the report? Yes/No

For implant planning, measurements must be marked on the image in the report; there

is no need to measure. Let the clinician do it himself.
We also asked participants about their years of experience and specialty.

One-hundred and sixty-eight dentists and specialists, working either in a university
hospital or a public hospital, were allocated into six groups according to be a specialist or not,
a dentistry student or a clinician, and work experience. Among the participants, the mean age
was 25 (22-63) years, and the mean year of experience was seven (1-40) years. The questionna-
ire was applied to participants through face-to-face interviews. The statistical packet for SPSS
(version 11.5) was used for statistical evaluation. Results were analyzed for each group using
the Pearson chi-square test and Fisher's exact test. A p-value <0.05 was considered statistically

significant.
Results

One hundred and sixty-eight participants (52 male and 116 female) took the survey.
The age range varied from 22-to0-63 (mean 25) years, and years of occupational experience va-
ried from 1-40 (mean 7) years. The number of participants who had under 10 years of expe-
rience was 54 (58.1%), and more than 10 years of experience was 39 (41.9%). Seventy-eight of
the participants were specialist dentists, and 90 of the participants were dentists. Seventy-one
participants were working at a university hospital, 18 were at public hospitals, one was at a
private clinic, three were at a private hospital, and 75 were undergraduate dental students last

year Table 1.

The questionnaire consisted of periapical radiography, occlusal radiography, panora-
mic radiography, extraoral techniques, cone beam computed tomography(CBCT), magnetic
resonance imaging (MRI), and ultrasonography (US). Periapical radiography reporting prefe-
rences were significantly higher in participants who had under 10 years of occupational expe-
rience, undergraduate dental students, and dentists (p<0.05). There was no significant diffe-
rence in occlusal radiography reporting among the three groups (p>0.05). 70.2% of the partici-
pants did not want occlusal radiographs to be reported. Panoramic radiography reporting pre-

ferences were also significantly higher in undergraduate dental students than postgraduates
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and in dentists than specialist dentists (p<0.05). There were no significant differences between
the six groups in reporting the extraoral techniques (p>0.05); they preferred the extraoral tech-
niques to be reported. There were significant differences in CBCT reporting preference. CBCT
report preference was higher in dentists specialist dentists (p<0.05). 88.7% of the participants
preferred CBCT reported. There were no significant differences found between the groups
about reporting MRI and US (p>0.05). Participants preferred MRI and US to be reported Table
2.

There were no significant differences found between the groups in giving clinical in-
formation (p>0.05). 67.9% of the participants declared that they gave clinical information be-

fore prescribing radiographic imaging.

When the participants were asked about the prescribing anatomic landmarks, imaging
artifacts, and all anomalies in the field of view, clinicians with at least 10 years of experience
preferred radiological reports more detailed about image artifacts (p<0.05). There were no sig-
nificant differences found between the groups regarding prescribing anatomic landmarks and
anomalies in the field of view (p>0.05). The participants preferred a detailed report about ana-

tomic landmarks and anomalies in the field of view Table 3.

Questions four to seven addressed the types of content that would be preferred in a
maxillofacial radiology report. Most of the participants who had under 10 years of occupatio-
nal experience expected to know about the localization of the lesion 81.5%, lesion size 85.2%,
border structure 81.5%, internal structure 68.5%, relationship with the anatomic landmarks
85.2% and differential diagnosis 61.1%. Dentists who had at least 10 years of occupational
experience also preferred the localization of the lesion at 94.9%, lesion size at 97.4%, border
structure at 87.2%, internal structure at 79.5%, relationship with the anatomic landmarks at
97.4% and differential diagnosis at 71.8%. There were no significant differences found between
the groups regarding prescribing localization, size, border structure, internal structure, relati-
onship with the anatomic landmarks, and the differential diagnosis of the lesion (p>0.05).

Table 4.

Dentists who had experienced under 10 years preferred measurements printed in the

report (p<0.05).
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No statistically significant difference was found among the six groups except for the
third and ninth questions, which were about the determination of the image artifacts and ma-
king measurements on the images for implant planning. Clinicians with at least 10 years of
experience preferred radiological reports more detailed about image artifacts (p<0.05). Den-
tists who had experience under 10 years preferred measurements printed on the images for
implant planning (p<0.05). There were also differences in the imaging technique preferences
that should be reported. It has been determined that dentists and specialists preferred detailed,
standardized radiological reports with clinical information (esp. localization, internal struc-
ture, size of the lesions, and relation with the anatomical landmarks), technique information,
findings, conclusion, and recommendations for further imaging techniques. There were also
differences between dentistry students and dentists. Dentists' preference reporting panoramic,
CBCT, and USG significantly (p<0.05) more than dentistry students. In spite of dentists, den-

tistry undergraduate students preferred to give clinical information to radiologists (p<0.05).
Discussion

The ability of radiologists to evaluate examination images, identify normal and abnor-
mal findings, incorporate these findings into their own medical knowledge base, arrive at a
diagnosis or correctly ranked differential diagnosis, and sometimes recommend additional di-
agnostic tests is defined as radiological reporting. When imaging methods were examined in-
dividually, dentists with less than 10 years of experience participating in our study preferred
to report panoramic radiography images (44.4%). This result suggests that more focus should
be placed on this topic in the undergraduate education program. Dentists in both groups beli-
eve that CBCT, MR], and ultrasound images should be reported. This result demonstrates that

advanced imaging techniques are recognized as a specialty in maxillofacial radiology.

When asked what a radiology report should include, most participants stated that the
report should indicate typical anatomical structures. This result suggests that undergraduate

education should focus on the radiological appearance of normal anatomical structures (5, 6).

On the other hand, the technical details of the images taken can affect image quality.
Therefore, including information such as the kVp, mA, and second values at which the image

was obtained, the focal spot size of the device, the contrast and spatial resolution of the detec-
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tor used, the pixel/voxel size, and any artifacts present in the image in the report will contri-
bute to a more accurate interpretation of radiological images. While all participants expected
artifacts to be written in the report, there was a statistically significant difference between those
who thought that artifacts should not be included in the report (p<0.05). We accept that this
difference may be due to misinterpretation of exposure parameters, focal spot size, and arti-

facts originating from detector characteristics.

There is no significant difference between the two groups in reporting anomalies in the
imaging area (p>0.05); both groups believe that anomalies should be reported. When it comes
to the localization of anomalies, their border structure, internal structure, relationship with
anatomical formations, and differential diagnosis, there is no significant difference between
the two groups (p>0.05), and both groups believe that this information about anomalies should
be included in the report. In contrast to Selim et al., we found that dentists with more than 10

years of experience wanted slightly more detailed reports (7).

When asked about the measurements to be taken for implant planning, all participants
preferred to view the measurements on the image, while physicians with less than 10 years of
experience requested that the measurements also be included in the report. Most participants
stated that they did not prefer to perform the measurements themselves. This preference also
suggests that participants are aware of and recognize the competence of maxillofacial radio-

logy specialists.

Dental imaging is a standard part of radiology applications as a targeted examination
during the detection of other problems or in patients with dental or oral trauma. Although
oral hygiene has improved and preventive measures have been taken in dentistry in recent
years, resulting in improved dental health among the population, diseases of the teeth and
supporting structures continue to significantly affect and limit the quality of life of affected
patients. Early diagnosis of these diseases is also an important task for radiologists (8). The
structural characteristics and details of the reports prepared for this purpose assist in making
accurate diagnoses, preventing unnecessary treatments, and preventing potential legal dispu-
tes. In our country, the Oral Diagnosis and Maxillofacial Radiology Association (ODMFR) has
prepared "Standard Radiology Reporting Forms" to ensure that diagnostic processes are car-

ried out in a more effective, standardized, and reliable manner.
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Conclusion

This study provided essential data for maxillofacial radiologists to write more effective
reports. McLoughlin et al. concluded in 1994 that "The value of radiologists will depend on
how much other people value us. We must be ever vigilant in assessing and responding to the
needs of other physicians (9)" It is important that maxillofacial radiology reports contain in-
formation desired by referring physicians in a format preferred by them. Clinicians requested
detailed reports about the lesion size, border structure, internal structure, relationship with

the anatomic landmarks, and the differential diagnosis.

Table 1. Demographic profile of participants

n %
Male 52 31
Female 116 69
Working experience < 10 years 54 58.1
Working experience >10 years 39 41.9
Place of work
Dental last year student 75 44.6
Private practice 1 0.6
Policlinic 3 1.8
Public hospital 18 10.7
University hospital 71 423
Situation
Student 75 44.6
Dentist 93 55.4
Specialist 78 46.4
Not specialist 90 53.6
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Table 2. Imaging methods to be reported

<10 years >10 years
Which imaging tecnique must n % n % p’
be reported?
Periapical radiography
Yes 16 29.6 2 5.1
No 38 70.4 37 94.9 0.003
Occlusal radiography
Yes 17 31.5 6 15.4
No 37 68.5 33 84.6 0.076
Panoramic radiography
Yes 24 44.4 11 28.2
No 30 55.6 28 71.8 0.111
CBCT
Yes 50 92.6 39 100
No 4 7.4 0 0 0.136
Ultrasonography
Yes 43 79.6 36 92.3
No 11 20.4 3 7.7 0.092
Table 3. Content of the radiology report
<10 years > 10 years
Report Content n % n % p’
Anatomical landmarks
Yes 34 63 22 56.4
No 20 37 17 43.6 0.366
Imaging artefacts
Yes 33 61.1 33 66.7
No 21 38.9 6 15.4 0.014
Abnormalities on FOV
Yes 51 94.4 38 97.4
No 3 5.6 1 2.6 0.637
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Table 4. Expectations from the radiology report regarding pathological lesions

<10 years > 10 years

Information about the lesion n % n % p
Localization
Yes 44 81.5 37 94.9
No 10 18.5 2 5.1 0.057
Size
Yes 46 85.2 38 97.4
No 8 14.8 1 2.6 0.074
Border structure
Yes 44 81.5 34 87.2
No 10 18.5 5 12.8 0.461
Internal structure
Yes 37 68.5 31 79.5
No 17 31.5 8 20.5 0.239
Relationship with the anatomic land-
marks
Yes 46 85.2 38 97.4 0.074
No 8 14.5 1 2.6
Differential diagnosis
Yes 33 61.1 28 71.8
No 21 38.9 11 28.2 0.285

Table 5. Expectations for radiology images and reports in implant treatments

<10 years > 10 years
For implant planning measure-
ments must... n % n % p
On the image
Yes 41 75.9 28 71.8
No 13 24.1 11 28.2 0.653
In the report
Yes 39 72.2 13 333
No 15 27.8 26 66.7 0.000
Let the clinician measure himself
Yes 5 9.3 6 15.4
No 49 90.7 33 84.6 0.367
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Restoration of Endodontically Treated Teeth With Bundle Fiber Post;
Two Case Series

Elif Yildiz, Emre Bodrumlu

Abstract

Objective: Bundle fiber post and direct composite resin application is one of the pre-
ferred methods in conservative dentistry in root canal treated teeth with excessive material
loss. The aim of this case series is to describe the restoration and function of maxillary central

incisor and premolar teeth with bundle fiber post and composite resin application.

Case Reports: Excessive loss of material was detected in the maxillary central and pre-
molar teeth of two patients who presented to our clinic with the complaint of fracture of old
restorations. Radiographs obtained from the patients did not show any lesion on the root tip
and surrounding tissues. After root canal treatment, a bundle fiber post was placed and a core
structure was formed with composite resin. Patients were referred to the prosthesis depart-

ment for the superstructures of the teeth with post core restoration.

Conclusion: Successful results are obtained with the application of bundle fiber post

systems to support the remaining root structure and restore excessive material loss.

Keywords: Bundle fiber post, Core structure, Root canal treatment, Case reports.

Introduction

Endodontically treated teeth that show coronal structure damage and have undergone
extensive restorations are usually restored with post and core, followed by prosthetic crown
restoration (1,2). Among the various techniques, posts and materials reported in the literature
for cementation and cortex construction, cast post and cortex are traditionally used due to their
high mechanical strength and compatibility with the root canal (3,4). Furthermore, in teeth

restored with such systems, oblique/horizontal fractures in the middle third and vertical root
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fractures due to increased stress accumulation in the apical region of the post can be seen more
frequently (5,6).

Fiber posts are frequently used in the repair of teeth with excessive material loss. Fiber
posts are preferred because they are aesthetically compatible with the tooth colour of the pa-
tients, biocompatible, less likely to break and damage the tooth structure compared to metal
posts, elastic modulus similar to dentin, and bonding properties to the tooth and composite.
An ideal core and post increase the biomechanical stability of the abutment tooth, prevent
dentin attachment and root fracture or abutment fracture (7). For this reason, fiber posts, es-
pecially bundled fiber posts, have been used as an alternative in recent years (8). The bundle
post manufacturer reports that bundle posts, evenly distributed over the entire structure of
the post and core restoration, provide better fracture resistance than fiber posts and a stronger
foundation for a conventional crown or veneer. The developing bundle fiber post is based on
the principle that no additional preparation is required to prevent further weakening of the
tooth structure. It adapts to the existing anatomical shape of the root canal. In this way, the
compatibility between the post and the canal wall increases and this allows the thickness of
the cement layer to be reduced. Reduced cement thickness reduces the risk of microleakage by
providing a more homogeneous adhesion on the bonding surfaces and positively affects the
long-term success of the restoration (9,10). In addition, fiber posts, whose modulus of elasticity
is similar to that of dentin, provide a more balanced distribution of stress to the root structure,

which is considered to be an important factor in reducing the risk of root fracture.

Especially in irregular or oval shaped root canals, these new generation post systems
stand out as effective methods that increase both the biomechanical and clinical success of

restorative treatment.

The bundle of fiber posts consists of a package of varying numbers of thin individual
posts. After removal of the sheath, the bundle is spread and the thin individual posts are dist-
ributed over the entire root canal. The post adapts to all kinds of root canal morphology. In

addition, the translucency of the material increases aesthetics (11).

This case series describes the restoration of teeth with excessive loss of material with a bundle

fibre post and composite core to create a suitable abutment.
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Case Reports

Case 1: A 24-year-old female patient was admitted to Zonguldak Biilent Ecevit Univer-
sity Faculty of Dentistry with the complaint of fracture of her upper anterior teeth. The pati-
ent's anamnesis revealed that she did not have any systemic disease. Periapical radiographs
showed no lesions in the apex and surrounding tissues. It was not possible to isolate the teeth
with excessive material loss with rubber dam. Retractors and cotton rolls were used for isola-
tion. After the clinical and radiographic evaluation was completed, root canal treatment was
performed, a post cavity was created with a number three Gates glidden drill, maintaining a
7 mm apical seal, and 2/3 of the gutta percha was removed from the canal. After the post cavity
was created, the canals were acid treated for 20 s and irrigated with distilled water, dried with
a paper point (Dentsply Maillefer, Tulsa, OK). A homogeneous mixture of Biolight Bond DC
Part A and Part B (Medicaux, France) was applied to slightly wet root canal walls with a brush
for 15 s and polymerised with air and light for 20 s. The appropriate size Biolight Bundle Fiber
Post (Medicaux, France) was selected. The length of the post was determined and confirmed
using a radiograph. Bonding of the canal and post was performed by coating the canal and
post using the self-etch dual cure adhesive cement Biolight Core DC (Medicaux, France). The
post was then inserted into the canal and the sheath was removed. The bundled fibres were

spread using a spreader and polymerised by direct light.

Figure 1: Visual of case 1, a) Initial intraoral view, b) Intraoral view with bundle post inserted, ¢) Intraoral view of the core
structure, d) Radiograph after root canal treatment, e) Bundle post control radiograph, f) Post-core restoration radiograph, g) 3-
months follow-up radiograph
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The extra length was cut and then the core was formed by successive addition of com-
posite resin (Tokuyama Estelite, Japan). In the 3-month follow-up, clinical and radiological

examination revealed no problems (Figures 1 and 2).

Figure 2: Bundle post sytsem, a) Biolight Core DC , b) Biolight Bond, ¢) Bundle fiber post

Case 2: A 27-year-old female patient came to Zonguldak Biilent Ecevit University Fa-
culty of Dentistry with the complaint of a fracture in her upper right first premolar tooth. The
patient's anamnesis revealed that she was systemically healthy. It was not possible to isolate
the teeth with excessive material loss with rubber dam. Retractors and cotton rolls were used
for isolation. After the clinical and radiographic evaluation was completed, root canal treat-
ment was performed, a post cavity was created with a number three Gates glidden drill, ma-
intaining a 7 mm apical seal, and 2/3 of the gutta percha was removed from the canal. After
the post cavity was created, the canals were acid treated for 20 s and irrigated with distilled
water, dried with a paper point (Dentsply Maillefer, Tulsa, OK). A homogeneous mixture of
Biolight Bond DC Part A and Part B (Medicaux, France) was applied to slightly wet root canal
walls with a brush for 15 s and polymerised with air and light for 20 s. The appropriate size
Biolight Bundle Fiber Post (Medicaux, France) was selected. The length of the post was deter-
mined and confirmed using a radiograph. Bonding of the canal and post was performed by
coating the canal and post using the self-etch dual cure adhesive cement Biolight Core DC
(Medicaux, France). The post was then placed in the canal and the sheath was removed. The

bundled fibres were spread using a spreader and polymerised by direct light. The extra length
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was cut and then core formed with composite resin (Tokuyama Estelite, Japan). In the 3-month

follow-up, clinical and radiological examination revealed no problems (Figure 3).

Figure 3: Visual of case 2, a) Initial intraoral view, b) Bundle post intraoral view, ¢) Core structure intraoral view,
d) Bundle post control radiograph, e) Post-core restoration radiograph, f) 3-months follow-up radiograph

Discussion

The clinical success rate of fiber posts is evaluated in longitudinal studies. Fiber posts
are preferred in cases where a metal post may compromise aesthetic results. Furthermore, the
fracture resistance of fiber posts against the risk of root fracture in an endodontically treated
tooth is higher than that of metal posts, because fiber posts have similar physical properties to
dentin, especially in terms of modulus of elasticity. Physical properties, aesthetic factor, root
and restoration fracture risk, adhesion, radiopacity, biocompatibility, chemical stability and

many other aspects show many additional advantages over conventional post systems (12).

The main problem encountered when using the prefabricated post system is to comp-
romise the remaining root dentin thickness in order to open the post cavity to place the post
in the root canal. Therefore, the durability of the tooth may be threatened. In their in vitro
study, Eric et al (13). concluded that intra-canal preparation up to a size 5.0 milling cutter inc-

reases the risk of perforation or root weakening in the buccal and palatal directions, especially
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at the apical level. Fiber posts are used to hold the coronal segment and reduce the stress on
the two separate parts and minimise the stress on the remaining tooth structure (14). A new
concept, the bundle fiber post, is a strip of multiple small and flexible posts that are spread
across the canal cavity and can be adjusted to adapt to any root canal configuration. For this

reason, this post can be used in elliptical or curved root canal conditions (15).

Bundle fiber posts, a new concept, are multiple small and flexible post strips that are
spread into the canal cavity. The manufacturer reports that bundle posts increase fracture re-
sistance by homogeneously distributing the stress on the post core restoration. The use of the
bundle post system has the advantage that they conform to the canal morphology, thus mini-
mising the loss of residual dentin thickness to achieve the conformity that leads to conservative

root preparation for the post.

In a study by Hedge et al. (16) in which bundle fiber posts were compared with other
post systems, it was found that bundle fiber posts showed more resistance to both vertical and
oblique loads. Bundle fiber posts can be used to strengthen the weakened tooth, especially in
cases with large canal spaces. This is because the individual fibres spread out and adapt to the
canal morphology, filling and strengthening the canal cavity well. The results of a study reve-
aled a significant increase in the fracture resistance of endodontically treated teeth restored
with bundle fiber posts compared to a single wider post. The results were similar at different
load angles in the posterior and anterior regions. In the canine region, the fracture resistance
of teeth restored with bundle fiber posts was 1843.80 N, while this value was 1623.98 N in the
single fiber post group. A similar trend was also observed with the metal post, corresponding
to values of 1493.17N and 1648.99 N, respectively. Researchers have reported large differences

in the stress produced and its distribution within teeth restored with intact post-cor (17).

The presence of bundle posts allows the cement layer to be minimised, similar findings
were also found in the study by Latempa et al. (18) and it was concluded that the bond strength
to dentin could be increased by using accessory posts (19). In addition, due to the increased
number of fibers, it provides better attachment to the core structure and adaptation to the canal

walls. All of these together result in increased strength (20).

Due to the above-mentioned advantages of bundle posts, bundle fiber post and com-

posite core were preferred in both of our cases. While the treatment proved successful in the
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two cases that utilised bundle fiber post, further research is necessary to comprehensively as-
sess its efficacy. Longer-term studies and a more extensive case series are required to provide
a more robust evaluation of the impact of bundle fiber post and core restorations.

Conclusion

Bundle fiber posts represent a treatment option for the repair of teeth with excessive
material loss, due to their adaptation to the morphology of the canal system, and their fast and
straightforward application without the need for large post slots.
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Dentigerous Cyst
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Akkor

Abstract

Standard treatment of a dentigerous cyst involves enucleation of the cyst and extraction
of the involved teeth. The aim of this case report was to present an alternative combined sur-
gical and orthodontic treatment of an impacted mandibular premolar within a large dentige-
rous cyst. An 11-year-old female patient was referred to the orthodontic clinic due to a swelling
of the left lower jaw. Radiographic evaluation revealed a large dentigerous cyst with an im-
pacted premolar. A CBCT scan showed a radiolucency in close proximity to the roots of the
adjacent teeth. In the initial stage of treatment, the cyst was marsupialized. Spontaneous erup-
tion of the impacted tooth was observed following decompression of the cyst, and orthodontic
treatment was used to bring the impacted tooth into a proper occlusion. Total surgical and
orthodontic treatment time was 19 months. Class I canine and molar occlusion with complete
permanent dentition was achieved through combined surgical and orthodontic treatment. No
recurrence was observed, and the position of the mandibular premolar was judged successful.
Marsupialization of a dentigerous cyst and orthodontic traction may be an appropriate alter-

native method for treating impacted teeth in young patients with no tooth resorption.

Keywords: Dentigerous cyst, impacted tooth, orthodontic treatment.
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Introduction

A dentigerous cyst is an odontogenic cyst of unknown pathogenesis (1) that contains
an unerupted tooth crown within its borders (2) and generally inhibits the eruption of the
involved permanent tooth. Dentigerous cysts have been observed in preadolescents during
tooth development. After radicular cysts, dentigerous cysts are the most common develop-
mental cysts of the jaws, accounting for 14%-20% of all jaw cysts (3). While they are most often
located in proximity to the mandibular third molars or maxillary canines (4), dentigerous cysts

are also frequently encountered in the mandibular premolar region (5).

Dentigerous cysts are usually asymptomatic and discovered during routine radiograp-
hic examination. Sometimes the cysts are identified during radiographic evaluation when a
patient is referred to an orthodontist due to failure of eruption following eruption of the sym-
metric tooth. In such patients, treatment usually involves removal of the entire cyst and asso-
ciated teeth; however, extraction of these teeth can be difficult, as they may have been displa-
ced due to pressure from the cyst (5). Another treatment approach that protects the associated
teeth is marsupialization, which causes the cyst to gradually decrease in size, leading to a
change in tooth angulation and direction that helps to accelerate eruption (6). One study re-
ported that 81% of impacted mandibular premolars spontaneously erupted approximately 100
days after marsupialization (5), while another study reported spontaneous eruption of the im-

pacted premolar to be related to cyst position, jaw angulation and patient age (7).

This case report presents a large dentigerous cyst with an impacted mandibular pre-

molar treated using a combined surgical and orthodontic approach.
Case Presentation

A female patient aged 11 years and 2 months was referred to the Ondokuz May1s Uni-
versity Faculty of Dentistry for a consultation on a swelling in the area of the left mandible.
The patient was physically healthy with no systemic diseases. Extra-oral examination revealed
a slight expansion, but the patient reported no pain or sensitivity in the associated tissue. Intra-
oral clinical examination showed the patient to be in mixed dentition with all second decidu-
ous molars present in the dental arches. Radiographic evaluation showed a large cyst with an
impacted and displaced tooth (Fig.1). Clinical and radiographic evaluation also showed the

patient to have a Class II, Division I malocclusion with an increased overjet and overbite.
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Figure 1. Panoramic radiograph showing well-defined radiolucent lesion with left se-

cond premolar which was placed in the lesion. The root apex of the impacted tooth is open.

A CBCT scan was taken to identify the borders of the cyst and its proximity to the
adjacent teeth roots (Fig. 2). While no root resorption was observed, the cyst had expanded to

the lateral border of the mandible (Fig. 3).

Figure 2. A CBCT record showed the border of the cyst and relation of the cyst border

with the adjacent teeth. There were no root resorption areas on the roots
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Figure 3. The cyst made an expansion on the lateral border of mandible.

Based on clinical and radiographic examinations, it was determined that treatment ob-
jectives should include obtaining healthy bone-formation in the area of the left mandible and
correcting the Class II skeletal malocclusion to achieve a proper overbite and overjet relations-

hip with good occlusion and vertical facial proportions.

Two surgical treatment alternatives were considered and discussed with the patient
and her parents, as follow: (1) Standard treatment for a dentigerous cyst, with enucleation and
extraction of the associated impacted and displaced tooth; or (2) Extraction of the deciduous
tooth, suppression of the cyst through marsupialization, and spontaneous eruption of the im-

pacted and displaced tooth.

Orthodontic treatment was suggested in connection with both surgical alternatives,
with functional treatment to correct the skeletal discrepancy and close the extraction space
suggested in the first case, and fixed orthodontic mechanics to move the mandibular premolar
into the proper position as well as functional treatment of the skeletal Class II malocclusion in

the second case.
In consultation with the patient’s parents, who provided their written consent prior to

treatment the second treatment alternative was selected, given the patient’s age and the pos-

sibility of spontaneous eruption of the impacted premolar.
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Marsupialization was performed by excising the overlying mucosa and opening an
appropriately sized window into the cystic cavity under local anesthesia. Next, the mandibular
left deciduous second molar was extracted, also under local anesthesia. The biopsy material
was also taken from the cyst epithelium. The cavity was kept open by suturing a short piece
of tubing from a dental syringe, and the patient was instructed to irrigate the cyst cavity 3-4
times a day, especially after meals, to prevent food accumulation and closure of the fistula.
The patient was also prescribed antibiotics and analgesics before being discharged. Pathologi-

cal examination revealed a dentigerous cyst.

Follow-up examinations were conducted after 1 week, 1 month (Fig. 4A) and 2 months
(Fig. 4B). After 1 week, eruption of the premolar was observed to have begun, but to have
stopped due to obstruction by the alveolar bone ledge. Therefore, a removable appliance was
designed to erupt the tooth. A metal button with a hook constructed from ligature wire was
bonded to the enamel surface of the impacted premolar, and intra-oral 3/16" lumen elastics
were used to attach the button to the appliance, which the patient was advised to wear at all
times. The force level of the intra-oral elastics was checked at monthly intervals. At the end of
the first phase of orthodontic treatment (2-month follow up), the impacted premolar had been
brought into alighment in the dental arch (Fig. 4C), and the cyst was reduced in size; however,

the patient still had a Class II skeletal malocclusion with increased overjet (Fig. 5)

Figure 4. A) Panoramic radiograph 1 month after marsupialization; B) 2 month after
marsupialization; C) after orthodontic traction with removable appliance; D) Panoramic radi-

ograph after fixed orthodontic treatment.
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Figure 5. Intra oral and extra oral photographs of the patient before fixed orthodontic

treatment.

In the second phase of orthodontic treatment, 0.022" slot brackets (Gemini, 3M Unitek,
Monrovia, Calif, USA) were placed in both the maxillary and mandibular arches. Fixed ortho-
dontic treatment was started with light continuous force. A 0.014" NiTi arch wire was used for
aligning and leveling, with the left mandibular second premolar excluded from the arch wire
in this phase. After alignment and leveling of the maxillary and mandibular arches was achi-
eved, 0.019"x0.025" stainless-steel arch wires were installed, and an auxiliary arch wire was
used to bring the mandibular left second premolar into alignment with the dental arch. Once
this tooth was leveled, 0.021"x0.025" stainless-steel arch wires were installed and a Forsus Fa-
tigue Resistant Device (Forsus; 3M Unitek, Monrovia, CA, USA) was connected to correct the

Skeletal Class II malocclusion.

The total surgical and orthodontic treatment time was 19 months. At the end of treat-
ment, the impacted mandibular premolar was erupted (Fig. 4D); Class I molar and canine re-
lationships were achieved; and an ideal overjet and overbite were provided (Fig. 6). In the final
panoramic radiograph taken at the end of fixed orthodontic treatment, ideal root alignment

with no new cystic formation was observed.
Discussion

The adverse effects of dentigerous cysts include resorption of surrounding tissue, tooth
roots and bone; tooth displacement; and expansion of bone and soft tissue, with or without

facial asymmetry (8), Inferior alveolar nerve paresthesia resulting from a dentigerous cyst has
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also been reported (9); however, in most cases, cysts are asymptomatic and are diagnosed du-
ring routine dental visits (6). In the case reported here, swelling was present in the left mandi-

bular region, but the patient had no pain or sensitivity.

tic appliances were removed.

Treatment modalities for jaw cysts include marsupialization, enucleation, enucleation
with bone grafting, and resection. Marsupialization, or decompression of the cystic lesion, re-
lieves the pressure within the cyst and reduces the size of the lesion so that subsequent enuc-
leation or curettage can be performed more easily and with less risk to adjacent vital structures
(10). In some cases, marsupialization by itself can lead to complete resolution and cyst disap-
pearance (11), and in other cases, marsupialization is followed by cyst enucleation. Hyomoto
et al. found that natural eruption of the impacted tooth associated with a dentigerous cyst

occurred in 72.4% of subjects after marsupialization of the cyst (5).

Whether or not orthodontic traction will be performed should be decided within three
months following marsupialization. Miyawaki et al. recommended that orthodontic traction
be initiated 3 months after marsupialization in preadolescents when there is sufficient space
for spontaneous eruption (12). Tooth position and angulation have an effect on eruption, with
a greater change of spontaneous eruption occurring when the angle between the long access
of the impacted tooth and that of adjacent teeth is small (5). Unerupted maxillary teeth located
less than 9 mm above the alveolar bone are also good candidates for eruption. In the present
case the angle between the long axes of the impacted second premolar and adjacent teeth was

small, and spontaneous eruption began within the first 2 months following marsupialization.
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However, the crown of the impacted tooth was blocked by the alveolar bone, which prevented

further eruption; thus, the decision was made to apply orthodontic traction.

Clinicians should also take patient age into consideration in selecting among treatment
alternatives. Children and young adults have a greater and quicker capacity for bone regene-
ration than older individuals, and teeth with open apices are also more likely to undergo spon-

taneous eruption (3).

In the case presented here, radiographic and clinical examinations indicated sufficient
space for the eruption of the impacted premolar. While the cyst was observed to be relatively

large, cyst size and shape were not considered the main factors to affect eruption (5).

The outcome of the case reported here supports the choice of treatment of a dentigerous
cyst and impacted premolar by marsupialization of the cyst and orthodontic traction mecha-

nics in young patients with no tooth resorption.
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A New Perspective on Developments in Orthodontics: Artificial

Intelligence

Irem Can, Tevhide Sékmen, Burcu Balos Tuncer

Abstract

The rapidly increasing advances in technological developments, the importance of eco-
nomic gains, and the need to carry out business processes in a shorter and more efficient man-
ners increased the demand for digital systems in order to enable the rapid collection and analy-
sis of large amounts of data. In this respect, artificial intelligence (AI) has emerged, and played
an important role in the digitalization of societies. Recently, Al applications have become po-
pular in dentistry, which are also evident in orthodontics to provide guidance in diagnosis,
treatment planning, and/or prediction of prognosis. There are large standardized data sets for
patient follow-ups in orthodontics, which pose great potential for the application of Al due to
their longitudinal and multimodal dataset structures. Therefore, the aim of this review was to
give a general definition of artificial intelligence and provide a perspective on orthodontic di-
agnosis, treatment planning and ethical limitations.

Keywords: Artificial intelligence, diagnosis, machine-learning, orthodontics, treatment

planning.

Introduction

Artificial intelligence (AI) has been defined by a Stanford Professor John McCarthy in
1955 as the science and engineering of making intelligent machines to mimic the cognitive
abilities of humans. Fundamentally, most of their behavior arises learning from data or expe-
rience by using algorithms (1). There are different Al systems, such as machine learning (ML),
convolutional neural networks (CNN), genetic algorithms (2). ML focuses on computer agents
to improve their perception, knowledge, or actions based on experience or data. Deep learning
is a subset of ML in which artificial neural networks (algorithms modeled to work like the
hierarchically organized neurons in human brain) learn from large amounts of data, and per-

form the required tasks such as classification, regression and representation learning (3).
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In the field of orthodontics, Al systems were declared to provide benefits in detecting
cephalometric landmarks, in treatment-decision stages, remote-monitoring of patients, or in
data archiving and documentation, which are all important steps that need to be performed
carefully (4). This review aimed to evaluate the advances in the field of Al in orthodontics

based on the current literature knowledge.
Orthodontic diagnosis

Digitalization in orthodontics provided benefits, especially in accelerating diagnostic
steps, enabling more accurate and predictable results to be interpreted with clinical data. In
this respect, three-dimensional (3D) images, computer-aided diagnosis and treatment plan-
ning, 3D based manufacturing systems (CAD/CAM) and 3D printing technologies are being
used more frequently. The large amount of data and differences in observer experiences can
lead to differences in orthodontic diagnosis and treatment planning, so Al systems aimed to
speed up these stages and eliminate variations. One of the most common strategies in ML is
visual learning, where an algorithm is exposed to pairs of data. During the model training
phase, these data pairs are repeatedly shown to the algorithm to minimize the error in the DL
model's preliminary predictions. The DL model learns to represent the statistical structure of
the input data and its relationship to the given label and can eventually predict a label on the
data (images). DL-based cephalometric software applications from different companies are
available to orthodontists all over the world. In general orthodontists use their knowledge and

experience to identify cephalometric landmarks (5).

The need to accelerate the diagnostic steps is important as it will also accelerate clinical
functioning. A recent study used a computational deep CNN digital model to assess the ort-
hodontic treatment need from intraoral clinical photographs of 700 patients, and revealed that
the CNN model provided an accuracy of 99.99 % in detecting malocclusions (6). Similarly in
2022, automated lateral cephalogram landmarking advanced diagnosis, and a successful de-
tection rate of landmarks with 98% has been reported with CephX; ORCA Dental AI (7). Lately,
the applicability of a deep learning neural network was analyzed in a multi-center, multi-eth-
nic, and multi-device data of 309 CBCT scans from Finnish and Thai patients, and the authors
advocated the inclusion of this method into clinical settings (8). Yurdakurban et al (9). evalua-

ted the compatibility between traditional methods and machine learning in facial midline de-
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termination and asymmetry assessment by marking anatomical landmarks on facial photog-
raphs of 90 patients. They argued that automatic marking has the potential to assist the clini-
cian when used in combination with manual methods. On the other hand, some studies reve-
aled significant deviations with Al-based landmarking compared to the human gold standard

in some parameters (7,10,11).

Recent studies have shown that Al-based systems can accurately predict bone maturity
by the classification of cervical vertebrae maturation stages and hand-wrist radiographs (12-
14). Algorithms for upper airway segmentation have also been developed over the last decade,
and numerous automated software programs have been validated for volumetric assessment
(15). In 2021, Park et al. (16) assessed the accuracy of airway volume measurement using a DL
model based on regression neural networks, and suggested that airway segmentation can be
trained using an Al-assisted DL. Shujaat et al. (17) investigated a deep learning-based 3D con-
volutional neural network model to automatically segment the pharyngeal airway space. As a

result, the segmented region could be distinguished by this model with the best accuracy.

A systematic review and meta-analysis by Jha et al. declared that Al algorithms deve-
loped for diagnosis of automatic temporomandibular joint diseases (TMD) can be used as a
tool to support clinicians in the decision-making process (18). More recently, a randomized
trial used a predictive machine-learning algorithm on 502 patients, 170 normal and 332 with
degenerative TMD, and concluded that the model might contribute to the clinical screening of
such patients in clinical practice (19). Gracea et al. (5) stated in their review article that auto-
mated landmark detection by the aid of Al was the most prevalent topic, followed by deter-
mination of maturation, and diagnosis of occlusal traits according to the data from 2021- 2023.
They further emphasized that cephalometric landmark detection carried out by ML or DL al-
gorithms provided high reliability and accuracy. Again, a recent study investigated the per-
formance of a convolutional neural network (CNN)-based online cloud platform for automa-
ted segmentation of maxillary impacted canine on CBCT images, and revealed rapid and con-
sistent findings (20).

Despite all the aforementioned results, more evaluations are still needed by including
images obtained from different devices, with different resolutions and with different acquisi-

tion parameters in future studies (21).
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Treatment planning

Analyzing qualitative and quantitative measures of dental and skeletal components is
vital for accurate treatment planning procedures, which include tooth extraction techniques,
anchorage requirements, and the necessity of surgical treatments (22). In orthodontic treat-
ments worldwide, digitization and the pursuit of better outcomes generate a lot of data daily.
Artificial intelligence can aid orthodontists in decision-making by utilizing extensive data
through mathematical models and data integration. Studies based on planning and algorithms
mainly focused on orthodontic treatment planning, orthognathic treatment issues and the

need for extraction (5).

The assessment of the necessity for orthognathic surgery may differ among clinicians
due to variations in expertise and preferences (23), with less experienced orthodontists frequ-
ently facing challenges in making such evaluations (24). Choi et al. (25) used AI models to
evaluate whether orthognathic surgery is required for patients who will undergo orthodontic
treatment and they suggested that these algorithms should be utilized when planning before
orthognathic surgery. Kim et al. (24) utilized various convolutional neural networks as artifi-
cial intelligence algorithms, to predict the necessity of orthognathic surgery based on cephalo-
metric radiographs, achieving accurate prediction rates ranging from 91% to 94%. Similarly,
Shin et al. (26) achieved a 95% accuracy in predicting the indication for surgery using a deep
learning network. A recent study evaluating the efficacy of various ML models in predicting
the necessity for orthognathic surgery demonstrated that a combined ML approach model ac-

curately predicted both Class II and III patients (27).

The simulation of surgical outcomes is essential as it facilitates the planning of the sur-
gical treatment and provides a visual communication tool among the orthodontist, surgeon,
and the patient. The accuracy of the simulated image is crucial, because it can significantly
affect the expectations of both patients and the professionals (28). DL can demonstrate simu-
lated soft-tissue profiles through generated surgical plans. A study illustrated that the genera-
ted DL model can precisely simulate soft-tissue profiles following mandibular advancement
surgery using preoperative 3D photos and CBCT images (29). Another study assessing the
validity of a 3D planning software for predicting postoperative soft tissue outcomes of bimaxil-

lary orthognathic surgery in skeletal class 3 cases, found that the predictions were clinically
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satisfactory (28). On the other hand, Jeong et al. (30) evaluated facial photographs of individu-
als requiring orthognathic surgery with deep convolutional neural networks, and stated that
soft tissue profiles alone are not sufficient to identify orthognathic surgery cases by the Al-
based model. In conclusion, it has been proposed that additional investigations are necessary
to further verify these results. Until that point, Al can serve as a valuable adjunct to conventi-
onal treatment planning by enhancing decision-making processes and offering a visualization

tool for predicting soft tissue outcomes in orthognathic treatment (28,31).
Decision Making for Orthodontic Extractions

Making the decision to extract teeth for orthodontic treatment is important and chal-
lenging because it usually depends on the practitioner's experience. A study on the consistency
of orthodontic extraction decisions revealed that, orthodontists utilized varying criteria in ma-
king extraction decisions, which affects orthodontic patients. An incorrect decision regarding
extraction may lead to a range of irreversible issues, including an undesirable profile, abnor-
mal inclination of the anterior teeth, inadequate overjet and overbite, improper occlusion, and

challenges in closing the extraction space (32).

Jung and Kim (33) evaluated the accuracy of an AI model on tooth extraction decision
with cephalometric data of 156 patients, including their clinical examinations, overjet, molar
relationship, amount of crowding, and soft tissue characteristics. As a result, they found 93%
success in the decision of treatment with/without extraction and 84% for the detailed diagnosis
of extraction patterns using Al. In 2021, Etemad et al. (34) evaluated the success of ML models
in diagnosing the need for tooth extraction, and determined an accuracy rate of 86% in the
diagnosis of extraction, and 96% in the diagnosis of non-extraction treatment. They emphasi-
zed that incompatible data made it difficult for the AI model to work, and that these models
need to be developed to adequately support clinical decision making. While ML models
showed high performance in extraction decisions, they were unable to exhibit the same effi-
cacy in extraction pattern. The findings demonstrated that machine learning models signifi-
cantly aid in decision-making related to orthodontic extractions, particularly for less experien-
ced orthodontists (35).

Al models are continuously developing by learning from data sets and improving day
by day. Variability due to experience between evaluators is very important in treatment plan-

ning when considering extraction (36), or orthognathic surgery (10).
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Treatment duration prediction

The duration of the orthodontic treatment is an essential detail that patients frequently
prioritize. Offering a reliable and accurate estimate of treatment duration is important as it
constitutes an essential element of the orthodontic informed consent procedure and payment
structure, hence greatly impacting patient satisfaction (37,38). Experienced orthodontists pos-
sess extensive knowledge, enabling them to confidently and efficiently plan and anticipate the
duration of orthodontic treatment. Nonetheless, orthodontic residents and newly certified ort-
hodontists mostly lack this benefit. While they possess the necessary technical skills, it de-
mands additional time and experience (39). In a study aimed at constructing and comparing
machine learning models to predict the duration of orthodontic treatment and identify factors
influencing this duration through a machine learning approach found that, various algorithms
demonstrated similar effectiveness in predicting treatment length. The primary parameters
affecting the prediction of treatment time were age, crowding, Al case difficulty score, overjet,
and overbite (40). Similarly, in another study aiming to predict treatment duration using an
Al'model, important determinants affecting treatment duration were identified and the poten-
tial of the Al model to predict orthodontic treatment duration using pre-treatment variables
were emphasized (39). As a result of all the specified information, it has been stated that, more
comprehensive and multi-center data sets are necessary to generalize the proposed algorithms
(41).

Clear Aligner Treatments

Over the past two decades, clear aligners have emerged as an increasingly favored op-
tion to fixed appliance therapy for mild to moderate malocclusions. This treatment option is
generally considered more esthetic and comfortable compared to traditional fixed appliances
(42, 43). However, some patients express varying levels of discomfort and anxiety (44). Evalu-
ating patient experiences during treatment can assist orthodontists in developing optimal pa-
tient-centered treatment plans. If significant discomfort occurs, modifications to the attach-
ment design may be considered to enhance patient comfort and compliance. Artificial intelli-
gence systems designed to predict patient comfort may have clinical applications that enhance

patient compliance. A study used artificial neural networks to predict patient experiences,
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pain, anxiety, and quality of life associated with Invisalign treatment. As a clinical consequ-
ence, they found that lingual attachments were the most significant factor impacting negative

experiences (45).

Al can assist patients in visualizing potential outcomes prior to beginning actual treat-
ment. Invisalign SmileView (SV) is an interactive application that employs a ML algorithm to
accurately demonstrate prospective patients regarding the potential enhancement of their
smile after undergoing treatment with aligners. A recent study found that SV simulates broa-
der smiles, which are mostly achievable with aligner treatments, and shows high predictability
for vertical incisor movements. It modified the upper incisors' mesiodistal size in simulations

and identified and corrected dental midline deviations from the face midline (46).

Recently, Al methods have also been utilized in digital setup software to automate te-
eth segmentation and alignment processes. Orthodontic tooth setup simulates orthodontic tre-
atment by separating individual teeth and aligning them in the desired position (47). It can be
utilized to fabricate orthodontic appliances, including indirect bonding systems and clear alig-
ners (48). Im et al. (49) conducted a comparison of automatic segmentation techniques, speci-
fically the landmark-based method (Ortho analyzer), tooth designation method (Autoalign),
and deep learning. They reported the highest success rate of 97.26% with the deep learning
approach. A recent study assessed the accuracy and efficiency of automated digital setup
software, indicating a significant enhancement in time efficiency. While the setup results have
improved, additional manual adjustments may still be required for clinical applications, inc-

luding indirect bonding and clear aligner therapy (48).
Teleorthodontics

Nowadays, Dental Monitoring (Dental Mind, Paris, France) (DM) applications another
area that utilizes deep learning Al to facilitate orthodontists in tracking aligner treatment prog-
ress and allowing shorter treatment time because of improved patient compliance and early
interception of problems. Using a smartphone, DM lets patients scan and record their teeth
and lets the orthodontist check their development from far away. This technology detects gaps
between aligners and teeth (unseats), indicating deviations from planned movements. The
application also directs the patient to either change to the next aligner (GO) or continue with
the current aligner for a specified duration prior to re-scanning (NO-GO), according to the

provider's established preferences (50,51). The evaluation of clear aligner treatment with and
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without dental monitoring presented that the monitoring improved aligner tracking. Additi-
onally, study confirmed that patients utilizing Al-driven remote monitoring with Invisalign
needed nearly 25% fewer visits than those treated conventionally (51). A case report indicated
that the DM system is a promising method for enhancing doctor-patient interaction. Treatment
outcomes also showed DM is generally acceptable and beneficial to patients, even in critical
clinical situations, provided there is optimal compliance and proper usage of the tool (50).
Conversely, a recent study indicated that the technology is presently unsuitable for indepen-

dent use and requires ongoing orthodontist supervision during treatment (52).

Al applications can be used to inform patients to ensure proper oral hygiene, motivate
them to use appliance/intermaxillary elastics or to remind clinical appointments (53). Li et al.
(54) utilized the WeChat application to remind patients about their appointments and provi-
ded informative messages regarding oral hygiene. Consequently, they achieved less bracket
detachment, and reduced treatment duration. Nevertheless, the innovative Al technologies
enable real-time feedback, ultimately boosting motivation for both patients and orthodontists
(55).

Ethical dilemmas of using artificial intelligence

Data confidentiality in orthodontic diagnostic materials may create ethical challenges,
especially clinical photographs may pose a security problem in terms of identifying patients.
Ethical dilemmas revolve around issues related to informed consent, respect for privacy, pro-
tection of personal data and reliability of data information. A debate is being held regarding
Al systems in the field of health due to moral subjectivity, lack of empathy and insufficient
level of critical thinking. The ethical issues raised by Al in healthcare in the future must fun-

damentally address nonmaleficence and beneficence (56).
Conclusion

Rapidly evolving Al models have the potential to improve orthodontic diagnosis, tre-
atment planning, prediction processes and patient follow-up by automating tasks, increasing
accuracy, and minimizing variability. With the development of Al technologies, prediction of
treatment options becomes easier even for difficult patients, and patient motivation and satis-
faction increases. However, different AI methods used in the studies create a limitation in
terms of comparability, and most algorithms are trained on unicentric data. Despite the ad-

vances in Al algortihms, generalizing the results may still be inaccurate when clinical cases
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with individual differences and ethical issues are taken into account. In conclusion, orthodon-
tists still have to rely on their experience and knowledge for decision-making and further stu-

dies are needed to ensure the safety of Al-based models in clinical performance.
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