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Amac. Eklemeli yontemlerle tiretilen malzemelerin dis hekimliginde kullanimi biiyiik ilgi gormektedir.
Ancak, bu iiretim yonteminin standart klinik protokollere entegre edilebilmesi i¢in, eklemeli yontemlerle iiretilen
protez kaidelerinin yiizey 6zelliklerinin incelenmesi gerekmektedir. Bu ¢alisma; eklemeli, eksiltmeli ve geleneksel
yontemler kullanilarak tretilen protez kaidelerinin yiizey piiriizliliigiini degerlendirmeyi amaglamaktadir.

Metot. Dort farkl protez kaide malzemesinden (eklemeli veya eksiltmeli tiretim, 1s1yla polimerize ve oto-po-
limerize) toplam 80 drnek hazirlandi. Test 6rneklerinin yiizey piiriizliliikleri kontak tip profilometre kullanilarak
degerlendirildi. Veriler Kruskal-Wallis ve Mann-Whitney U testlerine tabi tutuldu.

Bulgular. Oto-polimerize akrilik re¢inenin yiizey piriizlilagi [0.57 (0.31) um] diger tiim gruplara kiyasla
istatistiksel olarak daha ytiksekti (p < 0.05). Ayrica eklemeli iiretilen 6rneklerin yiizey piiriizliiliikleri [0.22 (0.15)
um] 1styla polimerize edilen [0.17 (0.12) um] ve eksiltmeli iiretilen 6rneklerine kiyasla [0.13 (0.08) pm] daha yiik-
sekti (p < 0.05).

Sonuclar. Her bir test grubunun (oto-polimerize akrilik rezin harig) yiizey puruzlaluga 6lgtiimleri klinik ola-
rak kabul edilebilir (0,2 um) bulunmustur.

Anahtar Kelimeler. Protez Kaidesi, Yiizey Piiriizliiliigii, Eklemeli Uretim, Eksiltmeli Uretim
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Abstract

Background. The utilization of materials produced by additive methods in dentistry is attracting significant
attention. However, the surface properties of denture bases by additive produced require to be examined before
this fabrication method can be integrated into standard clinical protocols. This study aims to assess the surface
roughness of denture bases manufactured using additive, subtractive, and traditional methods.

Methods. A total of 80 specimens were prepared from four different denture base materials (additive- or
subtractive manufacturing, heat polymerized, and auto-polymerized). The test specimens’ surface roughness was
assessed using a contact-type profilometer. Data were subjected to Kruskal-Wallis and Mann-Whitney U tests.

Results. The surface roughness of auto-polymerized acrylic resin [0.57 (0.31) um] was statistically high com-
pared to all other groups (p < 0.05). Additionally, the surface roughness values of additively manufactured speci-
mens [0.22 (0.15) pum] were higher than those of the heat-polymerized [0.17 (0.12) um] and subtractive-manufac-
tured specimens [0.13 (0.08) pm] (p < 0.05).

Conclusion. The surface roughness measurements of each test group (except auto-polymerized acrylic resin)
were found to be clinically acceptable (0.2 pm).

Key words. Denture base, Surface Roughness, Additive Manufacturing, Subtractive Manufacturing
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Amac. Dis hekimligi lisans tstii egitim ve egitim sonras bireysel gelisim siireglerinde, dis hekiminin sadece
teorik degil pratikteki el becerisinin gelisimi ¢cok 6nemlidir. Ozellikle az goriilen hastaliklarda, gercek hastadan
once gercege yakin egitim modelleri tizerinde uygulama yapmak dis hekiminin egitimine katki saglamaktadir.
Ag1z, dis ve gene cerrahisi uzmanlik miifredat: iginde bulunan dudak damak yarikli (DDY) bebeklerin tedavisi
onemli seviyede tecriibe ve pratik ¢alisma gerektirmektedir. Bu noktada var olan egitim modellerin yetersiz ve iste-
nen anatomik benzerlikten uzak oldugu goriilmiistiir. Sonug olarak bu modelin gelistirilmesi, iiretilmesi ve uygun
bir ortamda (fakiilte, bilimsel egitim faaliyetleri) dis hekimlerinin egitimine katk: saglamasi amag¢lanmistir.

Metot. Bir web sitesi tizerinden agik kaynak sunulan stl formatli model dosyasi temin edildi ve Materialise
3-maticTM (Leuven, Bel¢ika) yazilimi igerisine dahil edildi. Programda olusturulan yeni tasarim CrealityTM CR-
6SE 3boyutlu yazicida (Shenzen, Cin) iiretildi. Ardindan tasarimin negatif kalibi ayni bilgisayar programa tizerinde
tasarland1 ve ayni yazicida 3boyutlu olarak tiretildi. Uretilen kaliplara RT'V2 tipli silikon farkli renk, yogunluk ve
katmanlar halinde dékiilerek prototip modeller elde edildi. Uretilen modeller tecriibeli uzman tarafindan denendi.
Geri bildirimler 15181nda siitur tutuculugu amaciyla katmanlar arasina 6zel kumas yerlestirilerek final modeli tire-
tildi. Lokman Hekim Universitesi DUDAMER Merkezi tarafindan gergeklestirilen kursta agiz dis ve cene cerrahisi
uzmanlar1 ve uzmanlik adaylari tiretilen 70 adet model iizerinde uygulama yapt.

Bulgular. Pilot degerlendirme, cerrahi DDY tedavi tekniklerini uygulamalar1 yapan katilimcilarin model tize-
rinde uygulamalarina bagli olumlu sonuglari ortaya ¢ikardi. DDY onarim uygulamasi ardindan alinan s6zlii geri
bildirimlerle, model uygulamasinin DDY nin genel egitim ve 6gretimine katk: sagladig1 goriildi.

Sonuclar. Pilot degerlendirme sonucunda 3Boyutlu tasarlanmigs eklemeli imalat ve kalip yontemiyle tiretilmis
dudak damak yarikli egitim modelinin DDY egitiminde kullanilabilecegi, bununla beraber modelin gergek cerrahi
vakay1 taklit etme yoniinde daha da gelistirilmesi gerektigi sonucuna varilmistir.

Anahtar Kelimeler. Yarik Dudak Damak 1, Cerrahi Egitim Modeli 2, Bilgisayar Destekli Tasarim 3, Ekle-
meli Imalat 4
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Abstract

Background. In postgraduate surgical specialty education, Cleft Lip Palate (CLP) surgical repair holds spe-
cific area of expertise therefore furthering background knowledge it requires experience and practice on realistic
training models. The aim of the study was to develop and produce acceptable CLP models with desirable anatomi-
cal futures due to lack of existing training models.

Methods. An open-source file (.stl extension) was obtained from a website and included in the Materialise
3-maticTM (Leuven, Belgium) software. The new file designed in the program was produced on the CrealityTM
CR-6SE3D printer (Shenzen, China). The negative pattern of the new file was designed on the same computer
program and produced in 3D on the same printer. Prototype models were obtained by pouring RTV2 type silicone
into the produced molds in different colors, densities, layers. The trial models produced were tested by an expe-
rienced professor. After feedback, the final model was produced by placing special fabric between the layers for
suture retention. In the course organized by Cleft Lip, Palate and Associated Anomalies Treatment Application and
Research Center at Lokman Hekim University, oral and maxillofacial surgery specialists and specialty candidates
practiced on 70 models produced. The practice included consecutive cleft lip and cleft palate flap and suturing
techniques.

Results. The pilot assessment revealed favorable outcomes based on participants hands-on practices who per-
formed surgical CLP repair techniques. The preliminary feedback following CLP repair practice revealed a success-
ful adjunct to overall education and training of CLP.

Conclusion. CLP training model produced by the 3D designed additive manufacturing and molding method
was found useful in current CLP training. It was however concluded to further improve the model to imitate actual
surgical case.

Key words. Cleft Lip Palate 1, Surgical Training Model 2, Computer-Aided Design (CAD) 3, Printing, Three
Dimensional 4.
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Amac. Dis hekimliginde zirkonyanin iiretiminde uzun siiredir kullanilan eksiltmeli yontemin yaninda; tig
boyutlu yazicilar araciligiyla eklemeli iiretim yontemleri kullanilabilmektedir. Farkli materyallerde eklemeli tiretim
yontemleri konusunda uzun siiredir ¢aligilmasina ragmen, zirkonyanin {iretimi nispeten daha yeni oldugundan he-
niiz yeterince ¢alisma mevcut degildir. Bu in vitro pilot ¢aligmanin amaci; eksiltmeli ve eklemeli yontemle iiretilen
zirkonyanin yiizey mikrosertligini karsilagtirmaktr.

Metot. Calismada, ISO 6872-2015 standartlarina gore, 2 farkli tiretim grubu igin disk seklinde 28 zirkonya 6r-
nek (3% mol yttria) hazirlandi (h = 4 mm, r = 6 mm, n=14). Eklemeli {iretim grubunda (AM), bir eklemeli iiretim
yontemi olan stereolitografine (SLA) sahip ti¢ boyutlu yazici ile 3 Y-TZP igerikli zirkonya 6rnekler tiretildi. Kontrol
grubu (M) iginse 5 aksl kazima cihazinda eksiltmeli yontemle benzer igerige sahip zirkonya bloklardan érnekler
hazirland1. Hazirlanan 6rnekler sirasiyla 600-800-1200 grenli agindiric1 kagitlarla zimparalandi. Daha sonra etanol
ve distile su ile temizlenen 6rnekler, hava basinci ile kurutuldu. Vickers yiizey mikrosertliginin 6l¢iimii 6rnekle-
re 9,8 N kuvvet 15s uygulanarak gerceklestirildi. Verilerin istatistiksel analizi t-testi kullanilarak gerceklestirildi.
(a=0.05)

Bulgular. Caligma sonucunda deney gruplar: arasinda vickers mikrosertligi agisindan istatistiksel olarak
anlamli bir fark tespit edilmemistir (p=.102).

Sonuclar. Bu pilot ¢calismanin sonuglarina gére AM grubu M grubu ile benzer yiizey mikrosertligi gorter-
mistir. Benzer igerige sahip materyaller kullanilmasi nedeniyle iiretim yonteminin mikrosertligi etkilemedigi ve
eklemeli tiretilen zirkonyanin klinik agidan umut vaat ettigi sonucuna varilabilir. Ancak ileride yapilan ¢aligmalar-
da farkli parametrelerin degerlendirilmesine ve daha detayl1 aragtirmalara ihtiyag vardur.

Anahtar Kelimeler. Eklemeli iiretim, stereolithografi, zirkonya, vickers mikrosertlik
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Abstract

Background. In addition to the subtractive method that has long been used to produce zirconia in dentistry,
additive manufacturing methods can be used through three-dimensional printers. Although additive manufactur-
ing methods have been studied for a long time in different materials, the production of zirconia is relatively new
and there are not enough studies yet. The aim of this in vitro pilot study was to compare the surface microhardness
of zirconia produced by subtractive and additive methods.

Methods. In the study, 28 disk-shaped zirconia specimens were fabricated according to ISO 6872-2015 stand-
ards for 2 different manufacturing groups (h=4 mm, r=6 mm, n=14). In the additive manufacturing (AM) group,
3 Y-TZP-containing zirconia specimens were fabricated with a three-dimensional printer using stereolithography
(SLA) technology. For the milling group (M), specimens were prepared from zirconia blocks of similar content
using the subtractive method in a 5-axis milling machine. The prepared specimens were ground with 600-800-1200
grit abrasive paper. The specimens were then cleaned with ethanol and distilled water and dried under air pressure.
The Vickers surface microhardness was measured by applying a force of 9.8 N to the specimens for 15 seconds.
Statistical analysis of the data was performed using t-test (a=0.05).

Results. No statistically significant difference was found between the study groups in terms of vickers micro-
hardness (p=.102).

Conclusion. According to the results of this pilot study, the AM group showed similar surface microhardness
to the M group. Based on the use of materials with similar content, it can be concluded that the manufacturing
method does not affect the microhardness and that additive manufacturing for zirconia is clinically promising.
However, more detailed investigations and evaluation of different parameters are required in further studies.

Key words. Additive manufacturing, stereolithography, zirconia, vickers microhardness
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Amac. Bu in-vitro ¢aliymanin amacy, iki farkli 3-boyutlu (3B) baskili daimi reginenin yiizey puriizliligi tize-
rine one-step ve multi-step polisaj sistemlerinin etkisini degerlendirmektir.

Metot. Bu calismada iki farkli 3B basilabilir daimi kuron reginesi kullanildi: Formlabs 3D-Permanent Crown
(FPC) (Formlabs, Somerville, ABD) ve Saremco Print Crowntech (SPC) (Saremco Dental AG, Isvicre). Ornekleri
hazirlamak i¢in 6x6x2mm boyutlarinda STL (standard tessellation language) formatinda bir dosya hazirlandi. Bu
dosya ile 3B yazicida 50 mikron ¢oziiniirliikte, FPC reginesi kullanilarak 24 érnek hazirlandi. Ornekler, Form Wash
cihazi igcinde %99 saflikta izopropil alkol ile 3dk siireyle yikand1 ve Form Cure cihazinda 60°Cde, 20dk polimerize
edildi. Ayn1 STL dosyasi ile Asiga max yazicida, 50 um ¢oziiniirliikte SPC reginesi kullanilarak 24 6rnek hazirlandi.
Ornekler alkol ile yiizey matlagana kadar silindi ve Otoflash G171 cihaz ile nitrojen oksit gaz1 atmosferinde 2000x2
atim yapilarak polimerize edildi. Ornekler farkli polisaj sistemleri igin ii¢ alt gruba (n=8) ayrildi. Deney gruplari
iki farkl1 polisaj sistemine (OptraGloss — one-step polisaj sistemi ve OptiDisc — multi-step polisaj sistemi) tabii
tutulurken, kontrol grubuna yiizey standardizasyonu disinda islem yapilmadi. Polisaj prosediirleri tamamlandiktan
sonra yiizey piuriizliligi 6l¢iimii i¢in bir profilometre kullanilarak Ra (roughness average) degerleri belirlendi.
Calisma verileri SPSS for Windows 25.0 programi kullanilarak anlamlilik diizeyi p<0,05 ile analiz edildi. Normal
dagilima sahip olan verilerde, iki bagimsiz grup arasindaki fark i¢cin bagimsiz 6rneklem t testi, ikiden fazla bagim-
s1z grup karsilastirilmasinda ise tek yonlii varyans analizi uygulandi.

Bulgular. Materyallere gore yuzey purizlaluga degerleri arasinda istatistiksel olarak anlamli bir fark goriil-
medi (p>0,05). FPC materyalinde polisaj sistemlerine gore Ra degerleri arasinda istatistiksel olarak anlamli bir fark
goriilmezken (p>0,05), SPC materyalinde polisaj sistemlerine gore anlamli bir fark vardi (p<0,05). SPC materyali-

nin multi-step polisaj grubunda Ra degerlerinin kontrol grubuna gore daha yiiksek oldugu belirlendi.

Sonuclar. Bu ¢alisma igin FCP ve SCP materyallerinin yiizey puruzliligi degerleri benzerdi ve polisaj sis-
temlerine gore Ra degerlerinde istatistiksel bir azalma goriilmedi.

Anahtar Kelimeler. Daimi Regine, Polisaj Sistemleri, Yiizey Puruzliliugi, 3D basku.
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Surface Roughness of 3-Dimensional Printable
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Abstract.

Background.The aim of this in-vitro study was to evaluate the effect of one-step and multi-step polishing systems on the
surface roughness of two different 3-dimensional (3D) printed permanent resins.

Methods.Two different 3D printable permanent crown resins were used in this study: Formlabs 3D-Permanent Crown
(FPC) (Formlabs, Somerville, USA) and Saremco Print Crowntech (SPC) (Saremco Dental AG, Switzerland). To prepare the
samples, a 6x6x2mm file in STL (standard tessellation language) format was prepared. With this file, 24 samples were prepared
on a 3D printer at 50 micron resolution using FPC resin. The samples were washed with 99% pure isopropyl alcohol in Form
Wash device for 3 minutes and polymerized in Form Cure device at 60°C for 20 minutes. With the same STL file, 24 samples
were prepared on an Asiga max printer using SPC resin at 50 um resolution. The samples were wiped with alcohol until the
surface became dull and polymerized with the Otoflash G171 device in nitrogen oxide gas atmosphere with 2000x2 pulses. The
specimens were divided into three subgroups (n=8) for different polishing systems. The experimental groups were subjected
to two different polishing systems (OptraGloss — one-step polishing system and OptiDisc — multi-step polishing system),
while the control group was not treated except for surface standardization. After the polishing procedures were completed, Ra
(roughness average) values were determined using a profilometer for surface roughness measurement. The study data were
analyzed using SPSS for Windows 25.0 program with a significance level of p<0.05. For normally distributed data, indepen-
dent sample t test was used for the difference between two independent groups and one-way analysis of variance was used for
the comparison of more than two independent groups.

Results. There was no statistically significant difference between the surface roughness values according to the materials
(p>0.05). While there was no statistically significant difference between Ra values according to polishing systems in FPC ma-
terial (p>0.05), there was a significant difference in SPC material according to polishing systems (p<0.05). It was determined
that Ra values were higher in the multi-step polishing group of SPC material compared to the control group.

Conclusion. For this study, the surface roughness values of FCP and SCP materials were similar and there was no statisti-
cal decrease in Ra values according to polishing systems.

Key words. Permanent Resin, Polishing Systems, Surface Roughness, 3D printing
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Farkli Temizleme Yontemlerinin Uc Boyutlu Yazici
lle Uretilen Akrilik Rezinlerin Yiizey Puruzliliigiine
Etkisinin Degerlendirilmesi
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Amac. Bu in vitro ¢aligmanin amaci farkli temizleme yontemlerinin ti¢ boyutlu (3B) tiretim teknolojisi ile elde
edilen akrilik rezin materyalinin ytizey piiriizliiligiine olan etkisinin incelenmesidir.

Materyal ve Metot. Calismada kullanilmak iizere biyouyumlu bir akrilik regineden Dijital Isik Isleme
(DLP) tabanli bir yazicida disk seklinde (©4x3 mm) toplam 40 adet 6rnek iiretildi. Standardizasyon saglamak
amactyla tiim 6rneklerin yiizeyi su sogutmasi altinda silikon karbid zimparalarla diizenlendi. Yiizey hazirliklari-
nin ardindan baslangi¢ piiriizliiliik 6l¢timleri kontakt bir profilometre ile 6lgiilerek (Ra0) kaydedildi. Ardindan
tiim 6rnekler temizleme prosediiriine gore 4 gruba ayrildi. Kontrol grubuna ait 6rnekler distile suda (Grup C),
ikinci gruba ait drnekler efervesan tablet formundaki Corega temizleyici soliisyon igerisinde bekletildi (Grup T).
Uglincii gruba fircalama simiilatoriinde sivi sabun ile 6 aylik dis fircalamay1 simiile eden 3000 devirlik firgalama
islemi uygulandi (Grup F). Dérdiincii gruptaki 6rnekler ise sivi sabun ile ayni sekilde firalandiktan sonra Corega
temizleyici soliisyon igerisinde bekletildi (Grup FT). Yiizey temizleme islemlerinin ardindan final yiizey piiriiz-
laltgii (Ral) dlgiilerek degerler kaydedildi. Final piiriizliilik degerleri ile ilk 6l¢timdeki degerler arasindaki fark
Radegisim olarak belirtildi. Elde edilen verilerin analizinde Kolmogorov-Smirnov, tekrarli ANOVA ve post-hoc
testleri uygulandi (p<0.05).

Bulgular. Tim temizleme islemleri sonucunda, ¢aligma gruplarinin yiizey pirizlilik degerleri kontrol gru-
bundaki 6rneklere gore anlamli derecede yiiksek bulundu (p<0.05). En yiiksek piiriizliiliik degerleri Grup FT'de
(0.22), en diistik degerler ise Grup T’ye ait 6rneklerde (0.15) gozlendi.

Sonuclar. Ug boyutlu iiretim metodu ile imal edilen protez kaidelerinin yiizey piiriizliiliigii farkli temizleme
prosediirlerinden etkilenmektedir. Hastalar protez temizliginde kullanilan yéntemler konusunda bilinglendirilme-
lidir.

Anahtar Kelimeler. 3B yazic1 reginesi, Protez temizleyicileri, Eklemeli imalat, Firgalama Simiilatori, Yiizey
purizlaliagi
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Resins Produced by Three-Dimensional Printer
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Abstract

Objectives. The aim of this in vitro study is to examine how various cleaning methods effect the surface
roughness of acrylic resin material produced by three-dimensional (3D) fabrication.

Material and Methods. A total of 40 disc-shaped (?4x3 mm) specimens were produced from a biocom-
patible acrylic resin on a Digital Light Processing (DLP) based printer. To ensure standardization, the surfaces
of all samples were smoothed with silicon carbide abrasives under water cooling. After surface preparation, ini-
tial roughness measurements were done with a contact profilometer and recorded (Ra0). All samples were then
divided into 4 groups according to the cleaning procedure. The specimens of the control group (Group C) were
immersed in distilled water and the specimens of the second group (Group T) were immersed in Corega clean-
ing solution in the form of effervescent tablets. The third group (Group F) was subjected to a 3000-cycle brushing
simulating 6 months of tooth brushing with liquid soap in a brushing simulator. The specimens in the fourth group
(Group FT) were brushed in the same way with liquid soap and immersed in Corega cleaning solution. After sur-
face cleaning, final surface roughness values (Ral) were measured and recorded. The difference between the final
and initial roughness values were defined as Rachange. Kolmogorov-Smirnov, repeated-measures ANOVA, and
post-hoc tests were done to analyze the data (p<0.05).

Results. As a result of all cleaning processes, the surface roughness values of the groups were significantly
higher than the control (p<0.05). The highest surface roughness values were observed in Group FT (0.22) and the
lowest values were observed in Group T (0.15).

Conclusion. The surface roughness of denture bases manufactured with 3D printer is effected by different
cleaning procedures. Patients should be informed about the methods used in denture cleaning.

Keywords. 3D printed resin, Denture cleanser, Additive manufacturing, Toothbrush simulator, Surface
roughness.
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Amac. Bu ¢calismanin amaci lazer sinterde tiretilen metal altyapilar i¢cin metal tozunun tekrar kullanilmasinin
metal-seramik baglantisina olan etkisinin sonucunda kullanilan iiretim prosesinin gegerliligini degerlendirmektir.

Metot. Kullanilmamis metal tozu ile 6rnekler tiretildi ve daha sonra kullanilmamais toza %25, %50, %75 oran-
larinda kullanilmis metal tozu eklenerek iiretim yapilip dort ayr1 grup daha elde edildi. Her grup i¢in 15 tane bar
seklinde metal 6rnek lazer sinter ile tiretildi. Elde edilen drneklere dental seramik uygulamasi yapildi ve bu uygula-
madan sonra ii¢ nokta biikme testi ile metal-seramik baglant1 kuvveti degerlendirildi.

Bulgular.
Grup Ortalama Baglanti Kuvveti (MPa)
%100 Virgin 60.82 £ 134 A
%70 Virgin %30 Kullanilmig 70.69 £ 36.5 A
%50 Virgin %50 Kullanilmis 5326 = [4.8 A
%30 Virgin %70 Kullanilmis 5594t [46 A
9100 Kullaniimig 65.82 248 A

Farkli Gist simge harfler istatistik olarak anlamli farki belirtmektedir (P<.05).

...................................................................................................................................................................................................

Sonuclar. Calismanin sinirlar: dahilinde alagim tozunun tekrar kullanilmasinin metal-seramik baglantisina
etkisi yoktur.

Anahtar Kelimeler. lazer sinter, tekrar kullanilmis metal tozu, metal-seramik baglantisi
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Abstract

Background. The aim of this study is to evaluate the validity of the production process used as a result of the
effect of reusing metal powder on the metal-ceramic bond for metal substructures produced in laser sinter.

Methods. Samples were produced with virgin metal powder, and then reused metal powder was added to the
virgin powder at the rates of 25%, 50% and 75% to produce four more separate groups. For each group, 15 bar-
shaped metal samples were produced by laser sintering. Dental ceramic application was applied to the obtained
samples, and after this application, the metal-ceramic bond strength was evaluated with the three-point bending

test.
Results.
Group Mean Bond Strenght (MPa)
%100 Virgin 60.82 £ 13.4 A
%70 Virgin %30 Reused 70.69 £ 36.5 A
%50 Virgin %50 Reused 5326 + [4.8 A
%30 Virgin %70 Reused 55.94 % 14.6 A
%100 Reused 65.82 £ 248 A

xDifferent superscript letters represent statistically significant differences (P<.05).

...................................................................................................................................................................................................

Conclusion. Within the limitations of the study, it was concluded that reusing alloy powder have no effect on
metal-ceramic bond strength.

Key words. laser sinter, reused metal powder, metal-ceramic bonding
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Kisiye Ozel Metalik Kemik Plaklari icin Topoloji
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Amac. Metalik kemik plaklarinin kullanimi, ortopedi ve ¢ene cerrahisi alanlarinda kirik kemik tedavi stirecini
onemli 6l¢tide gelistirmistir. Titanyum alagimlari, kemik-implant arayiiziindeki olumsuz reaksiyonlar: azaltmak
i¢in ¢ok 6nemli olan yiiksek mukavemet degerleri, hafif yapilar1 ve biyouyumluluklar1 nedeniyle tercih edilmekte-
dir. Mekanik gereksinimleri saglarken olumsuz kimyasal reaksiyonlar1 ve agirlig1 en aza indirmek i¢in bu malze-
melerin tasarimini optimize etmek 6nemlidir. Topoloji Optimizasyonu (TO), fonksiyonel gereksinimleri korurken
implantlardan gereksiz malzemeyi stratejik olarak ¢ikararak 6zellestirilmis, verimli ve hastaya 6zgti kemik plaklari-
nin olugturulmasini saglar. Ayrica, Topoloji Optimizasyonunun Eklemeli Imalat (EI) ile entegre edilmesi, gelenek-
sel yontemlerle ulagilamayan karmagik tasarimlarin iiretilmesini saglayarak cerrahi sonuglarin ve hasta iyilesme
stirecinin optimizasyonuna katki saglar.

Metot. Bu caligma, metalik kemik plaklarinin tasarim ve tiretimini optimize etmek i¢in TO, Sonlu Elemanlar
Analizi (SEA) ve El'yi entegre eden sistematik bir yaklagimi icermektedir. Tasarim siireci Catia yazilimi ile ger-
geklestirilmis, ardindan yapisal biitiinliigii korurken fazla malzemeyi ¢ikarmak i¢in TO uygulanmistir. Bu, islev-
sellikten 6diin vermeden malzemenin azaltilabilecegi alanlar belirlemek i¢in implantlar tizerindeki streslerin ve
deformasyonlarin analizini igermektedir. ASTM standartlar1 ve Ti6Al4V ELI malzemesi kullanilarak, tasarimlarin
dogrulanmasi i¢in dogrusal olmayan ii¢ noktali egme testi FEA simiilasyonlar1t ANSYS yazilimi kullanilarak ger-
geklestirilmistir. Mekanik 6zelliklerin orijinal tasarimla karsilastirilabilir kalmasi saglanirken, TO araciligiyla %20,
%35 ve %50lik agirlik azaltmalar1 yapilmustir.

Bulgular. Ti6Al4V ELI malzemesi kullanilan medikal plaklarin iiretim siirecinde geleneksel imalattan ekle-
meli imalata gegis, malzeme kullaniminda %69 oraninda belirgin bir azalma saglamakla kalmayip ayni1 zamanda
maliyet avantaji da saglamaktadir. Bu ¢aligma, TO yonteminin, mekanik biitiinliigii riske atmaksizin %50>ye kadar
daha hafif plaklarin iiretilebilecegini ve dolayisiyla daha etkin bir malzeme kullanimi ve maliyet etkinligi sagla-
nabilecegini ortaya koymaktadir. Bu yenilikgi tasarim ve iiretim yaklasimy, kisisellestirilmis medikal implantlarin
tiretim siirecine ve maliyet yapisina onemli katkilar saglamaktadir.

Sonuclar. TO yonteminin El ile entegrasyonu, metalik kemik plaklarinin tasarlanmast ve iiretilmesinde
yenilik¢i bir yaklagim sunmaktadir. Eklemeli imalatin benimsenmesi sadece maliyetleri azaltmakla kalmaz, ayni
zamanda kompleks, kisisellestirilmis tasarimlarin iiretimine imkan tanir ve medikal implant imalatinda devrim
niteliginde ilerlemelere olanak saglayabilir.

Anahtar Kelimeler. Topoloji Optimizasyonu, Kemik Plakasi, Eklemeli Imalat, Sonlu Elemanlar Analizi,
Ti6Al4V, Hafifletme.
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Abstract

Background. Advancements in metallic bone plates in medical technology have significantly improved the
treatment of fractured bones. Titanium alloys are commonly used due to their strength, lightweight nature, and
biocompatibility, which are essential for reducing adverse reactions at the bone-implant interface. It is crucial to
optimize the design of these materials to minimize adverse chemical reactions and weight, while providing me-
chanical support. Topology Optimization (TO) is a method that strategically removes unnecessary materials from
implants while maintaining strength, allowing for the creation of customized, efficient, and patient-specific bone
plates. Furthermore, integrating TO with Additive Manufacturing (AM) enables the fabrication of complex designs
that are unattainable using traditional methods, promising improved surgical outcomes, and patient recovery.

Methods. The methodology employed a systematic approach integrating TO, Finite Element Analysis (FEA),
and AM to optimize the design and manufacturing process of metallic bone plates. The design process was facili-
tated by Catia software, followed by the application of TO to remove excess material while maintaining structural
integrity. This involved an analysis of stresses and deformations on the implants to identify areas where the mate-
rial could be reduced without compromising functionality. Nonlinear three-point bending FEA simulations were
conducted using ANSYS software to validate the designs using ASTM standards and Ti6Al4V ELI material. AM
enables the fabrication of intricate geometries beyond traditional methods, thereby producing patient-specific
designs. Weight reduction assessments were conducted, demonstrating reductions of 20%, 35%, and 50% through
TO, while ensuring that the mechanical properties remained comparable to the original designs.

Results. The transition from traditional machining to AM for the production of medical plates from Ti6Al4V
ELI material not only resulted in a significant reduction in material usage by 69% but also resulted in substantial
cost savings. The study further demonstrated that TO can produce plates up to 50% lighter without compromising
mechanical integrity, leading to even more efficient material use and cost-effectiveness. This innovation in manu-
facturing could potentially revolutionize the production process and cost structure of medical implants.

Conclusion. The integration of TO with AM represents an innovative approach for the design and fabrication
of metallic bone plates. The adoption of AM not only reduces costs, but also allows for the production of complex,
patient-specific designs and promising revolutionary advancements in medical implant manufacturing.

Key words. Topology Optimization, Bone Plate, Additive Manufacturing, Finite Element Analysis, Ti6Al4V,
Lightweighting.
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Lazer sinter ile liretimde metal tozlarinin yeni
toz ilavesi yapilmadan tekrar kullaniminin
metalin kimyasal 6zelliklerine ve metal-porselen
baglantisina etkisi
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Amac. Bu ¢calismanin amaci lazer sinterde tiretilen metal altyapilar i¢in metal tozunun tekrar kullanilmasinin
metal-seramik baglantisina olan etkisinin sonucunda kullanilan iiretim prosesinin gegerliligini degerlendirmektir.

Metot. 20 kg agirliginda bir toz kullanilarak 13 defa tiretim yapildi. Her tiretim sonrasinda yeni bir toz ilavesi
olmadan kalan toz kullanilarak iiretime devam edildi. 1,4,7,10 ve 13.iiretim asamalarinda her grup i¢in 15 adet bar
seklinde metal 6rnek lazer sinterleme ile iiretildi. Ayrica elde edilen 6rneklere dental seramik uygulamasi yapildi.
Ornekler {ig nokta biikme testi ile metal-seramik baglanti kuvveti agisindan degerlendirildi.

Bulgular.
Grup Ortalama Baglanti Kuvveti (MPa)
|. Déngt 62.14 £ [1.5A
4. Dongt 58.09 £ I9.3 A
7. Dongl 56.86 £82 A
10. Déng 7248 £ 41.4 A
13. Déngti 7826 £ 395 A

Farkli tist simge harfler istatistik olarak anlamli farki belirtmektedir (P<.05).

...................................................................................................................................................................................................

Sonuclar. Calismanin sinirlari dahilinde alagim tozunun tekrar kullanilmasinin metal-seramik baglantisina
etkisi yoktur.

Anahtar Kelimeler. lazer sinter, tekrar kullanilmis metal tozu, metal-seramik baglantisi
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Abstract

Background. The aim of this study is to evaluate the validity of the production process used as a result of the
effect of reusing metal powder on the metal-ceramic bond for metal substructures produced in laser sinter.

Methods. Production was made 13 times using a powder weighing 20 kg. Production continued by using the
remaining powder without adding any new powder after each production. For 1st, 4th, 7th, 10th and 13th pro-
duction stages, 15 bar-shaped metal samples were produced by laser sintering. Additionally, dental ceramic was
applied to specimens and, the metal-ceramic bond strength was evaluated with the three-point bending test.

Results.
Group Mean Bond Strength (MPa)
|. Cycle 62.14 £ [ 1.5*A
4. Cycle 58.09 + [9.3 A
7. Cycle 56.86 £ 8.2 A
10. Cycle 7248 £ 414 A
I3. Cycle 7826 +39.5 A

*Different superscript letters represent statistically significant differences (P<.05).

...................................................................................................................................................................................................

Conclusion. Within the limitations of the study, it was concluded that reusing alloy powder have no effect on
metal-ceramic bond strength.

Key words. laser sinter, reused metal powder, metal-ceramic bonding
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Amac. Eklemeli imalat (EI), hafif yapisal tasarimlar, enerji emilimi, 1s1 iletimi ve biyomedikal uygulamalar
gibi gesitli alanlarda biiyiik potansiyele sahip kafes yapilarin iretilebilirligini saglar. Kafes, 6zellikle de TPMS (tiglii
periyodik minimal yiizeyler) geometrilerinin dis hekimliginde kullanimi su anda yeterince yaygin degildir. Bu
aragtirmanin amaci kafes dolgulu ¢gekme numunelerinin yorulma davranisini ii¢ farkli grupta incelemektir: re-ent-
rant, strut based ve TPMS. Numuneler ISO 22674:2022 gerekliliklerine uygun olarak toz yatag lazer fiizyonun
sisteminde tretilmistir ve alt1 farkli kafes tasarim parametresine sahiptir.

Metot. Numuneler iizerinde yorulma test cihazi (Denison, UK) kullanilarak egilme yorulma testleri gercekles-
tirilmistir. Yorulma testleri 25 Hz frekansta ve sifir ortalama gerilimde gergeklestirilmistir. Numunelerin kirilmasi
basarisizlik kriteri olarak alinmustir.

Bulgular. Lattice geometrisi dolgulu tiim test numunelerine 10 MPa ve 90 MPa yiik uygulanarak yorulma testi
yapildi. Test sonucu en yiiksek yorulma omrii 45x 103 ile TPMS grubundan gyroid dolgulu TG5 modelinde sag-
land1. Yine TPMS grubundan olan TG6da buna yakin bir yorulma émrii verisi tespit edildi. En diistik yorulma
omrii degeri re-entrant geometrisi dolgulu TG1 modelinde elde edildi.

Sonuclar. Yorulma testi sonuglarina gore re-entrant tarzi tek yonde uzanan ekstriizyon geometrisi tarzindaki
kafes geometrisi dental alana uygun bulunmamaktadir. TPMS geometrilerinin tiim eksenlerde simetrik uzanan
hiicresel formunun dental alan restorasyonlarina uygun oldugu ifade edilebilir.

Anahtar Kelimeler. Dental, Kafes Yapilar, Egilme yorulmasi, Eklemeli Imalat.
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Abstract

Background. Additive manufacturing (AM) enables the creation of lattice structures with great potential in
various fields such as lightweight structural products, energy absorption, heat conduction and biomedical appli-
cations. The use of lattice, especially TPMS (triply periodic minimal surfaces) geometries, in dentistry is currently
not widespread enough. This research aims to investigate the fatique behavior of lattice-filled tensile specimens in
three different groups: re-entrant, strut based and TPMS. The specimens were manufactured in accordance with
the requirements of ISO 22674:2022 in LPBF system and have six different lattice design parameters.

Methods. Flexural fatigue tests have been conducted on the specimens by using a fatigue testing machine
(Denison, UK). Fatigue tests were performed at a frequency of 25 Hz and zero mean stress. Fracture of the speci-
mens was taken as a failure criterion.

Results. Flexural fatigue test was performed by applying 10 MPa and 90 MPa load to all lattice filled test speci-
mens. As a result of the test, the highest fatigue life was achieved in the gyroid infilled TG5 model from the TPMS
group with 45x 103. A fatigue life data close to this was determined in TG6, also from the TPMS group. The lowest
fatigue life value was obtained in the re-entrant geometry infilled TG1 model.

Conclusion. According to the flexural fatigue test results, the lattice geometry, which is a re-entrant style
extrusion geometry extending in one direction, is not suitable for the dental field. It can be stated that the cellular
form of TPMS geometries extending symmetrically in all axes is suitable for dental restorations.

Key words. Dental, Lattice Structures, Flexural fatigue, Additive Manufacturing.

...................................................................................................................................................................................................

"Presenter @



Cukurova Universitesi, Dis Hekimligi Fakiittesi . o
2. Uluslararasi Eklemeli imalat Kongresi (IDCAM 2024) Ozet Bildiri

30 Mayis -01 Haziran, 2024 m
Cukurova Universitesi, Mithat Ozsan Amfisi Adana/Tiirkiye

Pages: 19-20, Paper ID:16

Termomekanik yaslanma sonrasinda eklemeli ve
eksiltmeli yontemle iiretilen recine bazl onley
restorasyonlarin performansi ve dayanikliligi

Mehmet Esad Giiven", Mustafa Borga Donmez?, Ayyiice Nur Tezcan?, Burak Yilmaz?,
Giilce Cakmak®

'Necmettin Erbakan University; TURKIYE; esadgvn@gmail.com

2Bern University;SWITZERLAND; mustafa-borga.doenmez@unibe.ch
3Necmettin Erbakan Universitesi; tezcanayyuce@gmail.com

“Bern University;SWiTZERLAND; burak.yilmaz@unibe.ch

>Bern University;SWiTZERLAN D; gulce | 65@hotmail.com

...................................................................................................................................................................................................

Amag. Giiniimiizde CAD/CAM teknolojileri ile birlikte kronlar yerine inley, onley gibi daha konservatif
indirek restorasyonlar tercih edilmektedir. Indirek restorasyonlar rutinde eksiltmeli yontemle iiretilmekte ise de;
eklemeli yontem rezin bazli gegici ve daimi restorasyonlar igin bir se¢enek olmustur. Bu ¢alismanin amaci farkl
materyallerdeki onley restorasyonlarin uzun vadede termal ve okluzal kuvvetlere kars: gosterdigi asinma davrani-
sin1 ve termomekanik yaglandirma sonrasinda kirilma dayanimini tiretilme sekillerine(eklemeli ve eksiltmeli) gore
incelemek ve degerlendirmektir.

Materyal-method. Typodont tizerindeki sag birinci molar dis tizerinde onley kavitesi hazirlanmus-
tir. Tasarlanan onleyler; eklemeli yontem ile interim rezin (FREEPRINT temp(FT); ve daimi rezin (Tera Harz
TC-80DP(GR);Graphy), eksiltmeli yontemle rezin kompozitten(Tetric CAD(TC) Ivoclar Vivadent) tiretilmistir.
Uretilen restorasyonlar inraoral tarayici(IOS) ile taranmug ve ¢igneme simiilatoriinde 1.2 milyon siklus ve 6000
termal siklus ile yaslandirilmistir. Yeniden bir IOS ile taranan 6rnekler bir metrolojik analiz yazilimi ile aginan
bolgeleri ve mesiodistal genislik degisimi 6l¢iilmistiir. Daha sonra universal bir test cihazi ile kirilmigtir. Sonuglar
tek yonlit ANOVA ve post-Hoc Tukey testi kullanilarak analiz edilmistir. Kirilma davranisi i¢in Weibull Modiiliisti
kullanildu. Istatistik anlamlilik p<0.05 kabul edildi.

Bulgular. FT grubu mesiodistal genislikte GR ve TC’ye gore daha yiiksek sapma (40.25+-18.92) gosterirken
GR grubu FT ve TCden anlamli derecede yiiksek(p=0.028 ve p<0.001) hacim kayb1 gostermistir. TC grubu en dii-
siik hacim kaybina ve RMS skoruna(13.83+-7.73) sahip olarak malzeme giivenilirliginde ve tutarliliginda (Weibull
modiilii=9.85) daha iyi sonuglar vermistir.

Sonuclar.Bu ¢alisma 3 farkli restorasyon grubunun bes yillik yaslandirmadan sonra performensini
degerlendirmistir. Eklemeli yontemle iiretilen GR artan mesafe sapmasi, hacim kayb1 ve RMS degerleri sergileye-
rek, uzun vadede temas siklig1 ve uyumsuzluga neden olabilecegini gostermistir. Buna karsin eksiltmeli yontemle
tiretilen TC daha stabil bir performans gostermistir. Eklemeli iiretilen FT ise, mesio-distal yonde biiztilmiistiir. Bu
zamanla komsu dislerde kontagin azalabilecegini gostermektedir.

Anahtar Kelimeler. Onlay restorations, Occlusal wear, Resin-based materials, Additive manufacture, Ther-
momechanical aging
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Abstract

Background. Advances in CAD/CAM technologies have led to the preference for more conservative indirect
restorations like. Though subtractive methods are commonly used for indirect restorations, additive methods are
now option for temporary and permanent resin-based restorations. This study aims assess the wear behavior and
fracture resistance onlay restorations made from different materials after long-term thermal and occlusal forces,
comparing manufacturing methods (additive and subtractive).

Methods. onlay cavity was prepared on the right first molar a typodont. The onlays were made with interim
resin (FREEPRINT, FT) and permanent resin (Tera Harz TC-80DP, GR) using additive methods, and resin com-
posite (Tetric CAD, TC) using subtractive methods. The restorations were scanned with IOS and aged in chewing
simulator with 1.2 million cycles and 6,000 thermal cycles. After IOS scan, metrological analysis software measured
the worn areas and changes in mesiodistal width. The samples were then fractured using universal testing device.
One-way ANOVA, post-Hoc Tukey tests, and the Weibull modulus were used to analyze the results, with statistical
significance set at p < 0.05.

Results. The FT group showed higher deviation in mesiodistal width (40.25 + 18.92) compared to the GR and
TC groups. The GR group showed a significantly higher volume loss than the FT and TC groups (p = 0.028 and p <
0.001). The TC group had the lowest volume loss and RMS score (13.83 + 7.73), providing better results in material
reliability and consistency (Weibull modulus = 9.85).

Conclusion. The study assessed the performance of three restoration groups after five years aging. The GR
group, made using additive methods, showed increasing distance deviations, volume loss, and RMS values, sug-
gesting potential long-term contact and fit issues. In contrast, the TC group, made subtractively, exhibited more
stability. The FT group, also made additively, shrank in the mesiodistal direction, potentially reducing contact with
neighboring teeth over time.

Key words. Onlay restorations, Occlusal wear, Resin-based materials, Additive manufacture, Thermomechan-
ical aging
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Amac. Immediat implantasyon vakalarinda gikis profili olusturmak mevcut peri implant dokulari korumak
hem de uzun dénemde peri- implant dokularin sagligini idame etmede énemli bir konsepttir. Ozellikle anterior
bolgede hastalarin yiiksek estetik beklentilerini kisa ve uzun vadede karsilanmasini saglamaktadir. Bu vaka raporu
intraoral tarayicilar ve 3D printer yardimi ile immediat implantasyon sonrasi immediat gegici kronun yapilmasi
i¢in uygulanan bir yontemi anlatmaktadir.

Olgu Sunumu. Klinige 11 numaral disindeki estetik rahatsizlig1 sebebiyle bagvuran 31 yagindaki erkek
hastanin klink ve radyolojik kontrolleri yapildiktan sonra ilgili disin ¢ekilip yerine implant uygulanmasi gerektigi
sonucuna varildi. Dis ¢ekimi 6ncesi hastadan pre operatif intraoral tarama yapildi. Dis ¢ekimini takiben uygun ¢ap
ve boyda implant kemige pozisyonlanarak uygulandi. Greftleme ve doku kapatilmasi yapilmadan dnce dijital l¢ii
pargast ile hastadan post operatif tarama alinip dis tasarim programu ile eski disi referans alinacak sekilde gecici
dis tasarlandi. Tasarlanan gegcici dis peek abutment ile uyumlanip labial bolgesinden cut-back yapilarak steril edilip
hasta agzina uyumlandi. Okliizyon kontrolii yapildiktan sonra 2 hafta iyilesmeye birakildi. 2 haftalik iyilesme pe-
riyodu sonunda cut-back yapilan bélge kompozit dolgu ile restore edilip hastaya daha dogal bir dis formu saglanip
uzun dénem iyilesmeye birakildi.

Tartisma/Sonug. 4 aylik hasta takibi siirecinde hastanin gekilen disi referans alinarak yapilan gegici digin
hasta memnuniyeti ve doku sekillendirmesi agisinda tatmin edici oldugu gézlenmistir. Intra oral tarayicilar ve 3D
yazic sistemler kullanilarak klinik pratiginde hasta ve hekim beklentilerini karsilamak miimkiin olacaktir.

Anahtar Kelimeler. 3D baski teknolojisi, Dental implant, Cikis profili, Immediat implantasyon
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Abstract

Background. The creation of an emergence profile in immediate implantation cases is crucial for preserving
the existing peri-implant tissues and maintaining the health of peri-implant tissues in the long term. This is espe-
cially important in the anterior region, where meeting the high aesthetic expectations of patients both immediately
and in the long term is essential. This case report describes a method applied for the production of an immediate
temporary crown following immediate implant placement, utilizing intraoral scanners and 3D printing technology.

Case Presentation. A 31-year-old male patient presented at the clinic with aesthetic concerns regarding
tooth #11. Following clinical and radiological evaluations, it was determined that tooth extraction and subsequent
implant placement were necessary. Prior to extraction, a preoperative intraoral scan was conducted. After tooth
extraction, an implant of appropriate diameter and length was positioned into the bone. Before grafting and tissue
closure, a digital impression was taken postoperatively, and a temporary tooth was designed using tooth design
software, using the original tooth as a reference. The designed temporary tooth was adapted with a peek abut-
ment, cut-back from the labial region, sterilized, and fitted into the patient’s mouth. After occlusion was checked,
a 2-week healing period was allowed. At the end of the 2-week healing period, the cut-back area was restored with
composite filling to provide a more natural tooth form, and the patient was left to heal long-term.

Discussion/Conclusion. During the 4-month follow-up, it was observed that the temporary tooth, mod-
eled after the patient’s extracted tooth, was satisfactory in terms of patient satisfaction and tissue shaping. Utilizing
intraoral scanners and 3D printing systems in clinical practice can meet the expectations of both patients and
clinicians.

Key words. 3D printing technology, Dental implant, Emergence profile, Immediate implantation
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Amac. implant operasyonlarinda en zorlayici vakalar anterior immediate uygalamalaridir. Cikis profili olus-
turmak, mevcut estetik goriintiiyii saglayan papili korumak ve uzun déonemde de implant ¢evresi saglikli dokula-
rin korunmasinda 6nemli bir yontemdir. Bu vaka raporu intraoral tarayicilar ve 3D printer yardimi ile immediat
implantasyon sonrasi immediat gegici kronun yapilmasi i¢in uygulanan bir ydontemi anlatmaktadir.

Olgu Sunumu. Klinige 12 numaral disindeki mobilite ve estetik kayg sikayeti ile bagvuran 43 yaginda-
ki kadin hastanin klink ve radyolojik olarak degerlendirildikten sonra 12 numaral disin ¢ekilip yerine implant
operasyonu planlandi. Dis ¢ekimi yapilip ideal ¢ap ve boyda implant yerlestirildi. Dijital 6l¢ii pargasi ile hastadan
post operatif tarama alinip dis tasarim programi gegici restorasyon tasarlandi. Tasarlanan gegici restorasyon peek
abutment ile uyumlandi. Bu islemlerden sonra dis sterilize edildi ve hasta agzina uyumlandi. Labialde konumlanan
vida deligi opak kompozit ile kapatilip iyilesmeye birakildi. Hasta periyodik olarak ¢agirilarak kontrol edildi.

Tartisma/Sonug. 4 aylik hasta takibi siirecinde hastaya uygulanan gecici restorasyonun hasta memnuniyeti
ve doku sekillendirmesi agisinda tatmin edici oldugu gozlenmistir. Intra oral tarayicilar ve 3D yazic1 sistemler kul-
lanilarak klinik pratiginde hasta ve hekim beklentilerini karsilamak miimkiin olacaktir.

Anahtar Kelimele. 3D baski teknolojisi, Dental implant, Cikis profili, Immediat implantasyon
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Abstract

Background. Among the most challenging cases in implant procedures are anterior immediate applications. Creating
an emergence profile, preserving the papillae that contribute to the aesthetic appearance, and maintaining the health of the
tissues surrounding the implant in the long term are crucial methods. This case report describes a technique implemented for
producing an immediate temporary crown using intraoral scanners and 3D printers following immediate implantation.

Case Presentation. A 43-year-old female patient presented to the clinic with complaints of mobility and aesthetic con-
cerns in tooth 12. After clinical and radiological evaluation, extraction of tooth #12 and an implant operation were planned.
The tooth was extracted, and an implant of the ideal diameter and length was placed. A digital impression was taken postoper-
atively, and a temporary restoration was designed using dental design software. The designed temporary restoration was adapt-
ed with a peek abutment. Following these procedures, the tooth was sterilized and fitted to the patient’s mouth. The screw hole
located labially was covered with opaque composite and left to heal. The patient was periodically monitored through follow-up
visits.

Discussion/Conclusion. During the 4-month follow-up period, the temporary restoration applied to the patient was
found to be satisfactory in terms of patient satisfaction and tissue shaping. The use of intraoral scanners and 3D printing sys-

tems can meet the expectations of both patients and clinicians in clinical practice.

Key words. 3D printing technology, Dental implant, Emergence profile, Inmediate implantation
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Amac. Bu ¢alismanin amaci, giiniimiizde daimi restorasyonlar i¢in kullanimi giderek artan ti¢ boyutlu (3D)
baski ile diretilen rezinleri CAD/CAM frezeleme ve kompozit rezinler ile kiyaslamak, yiizey cilalama islemi uygula-
masinin ylizey piiriizliligii ve renk degisimine etkisini degerlendirmektir.

Metot. 3D baski daimi rezini Saremco print Crowntech ( Saremco, Switzerland), CAD/CAM freze blogu Shofu
Blok HC (Shofu, Japonya) ve daimi kompozit rezini Charisma Smart (Kulzer, Almanya) kullanilarak farkli iretim
yontemleriyle 6x6x2mm boyutunda toplam 90 adet 6rnek hazirlanmistir (n=30). Yiizeylere 600,800, 1000 grid
SiC zimpara yapildiktan sonra her gruptan 6rnek uygulanacak cila prosediiriine gore rastgele 3 gruba ayrilmustir:
G1:Kontrol, G2: Polisaj pat1 ve kege G:3 Twist lastik. Cila isleminin ardindan her bir 6rnek grubu 2 alt gruba (n=>5)
ayrilmug, 1 giin ve 7 giin 37 Cde farkli soliisyonlarda saklanmustir: distile su ve kahve. Yiizey piirizlilik degerleri
dokunsal bir profilometre (Surftest SJ 201, Mitutoyo, Tokyo, Japonya) kullanilarak polisaj 6ncesi-sonrasi, soliisyon-
larda bekletme sonrasi 1. ve 7. giinde 6l¢iilmistiir. Tim renk o6l¢iimleri her depolama déneminden 6nce ve sonra,
CIE (L*a*b*) sistemine gore klinik bir spektrofotometre (Vita Easyshade V) ile 6l¢iilmiis, renk farkliliklar: CIE-
DE2000 (AE00) kullanilarak hesaplanmustir. Tek yonli varyans analizi (One-way ANOVA), Tukey post-hoc testi ve
bagimsiz t-testi kullanilarak istatistiksel analizler yapilmis ve anlamlilik diizeyi p < 0.05 olarak belirlenmistir.

Bulgular. Elde edilen veriler dogrultusunda her iki depolama siiresinde, kahvede bekletme sonrasi hem yiizey
piriizliligi hem de renk degisimi bakimindan 3D baski rezini ve kompozit rezin gruplarit CAD/CAM freze blogu
gruplarindan istatistiksel olarak anlamli derecede daha yiiksek bulunmustur (p < 0.05). En fazla piiriizliiliik ve
renk degisimi degerini ise 3D baski rezini ve kompozit rezin gruplarinda polisaj yapilmayan kontrol gruplar1 (G1)
gostermistir.

Sonuclar. 3B baski rezini ile tiretilen daimi restorasyonlarin cila pastalar1 veya lastikler kullanilarak cilalan-
masi sayesinde restorasyonlarin klinik olarak hem yiizey piiriizliiligii hem de renklenmesi azaltilabilir.

Anahtar Kelimeler. 3D daimi rezin, cilalama, ytizey purtzlaligi, renk degisikligi
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Abstract

Background. The aim of this study was to compare three-dimensional (3D) printed resins with CAD/CAM
milled and composite resins and to evaluate the effect of surface polishing on surface roughness and color change.

Methods. A total of 90 specimens with a size of 6x6x2 mm were prepared with different production meth-
ods using 3D printing permanent resin Saremco print Crowntech (Saremco, Switzerland), CAD/CAM milling
block Shofu Blok HC (Shofu, Japan) and permanent composite resin Charisma Smart (Kulzer, Germany) (n=30).
After the surfaces were sanded with 600, 800, 1000 grit SiC sandpaper, the sample from each group was randomly
divided into 3 groups according to the polishing procedure to be applied: G1: Control, G2: Polish paste and felt
G:3 Twist bur. After polishing, each sample group was divided into 2 subgroups (n=>5) and stored at 37 C for 1
day and 7 days in different solutions: distilled water and coftee. Surface roughness values were measured using a
tactile profilometer (Surftest SJ 201, Mitutoyo, Tokyo, Japan) before-after polishing, and on the 1st and 7th day
after soaking in solutions. All color measurements were taken before and after each storage period using a clinical
spectrophotometer (Vita Easyshade V) according to the CIE (L*a*b*) system and color differences were calculated
using CIEDE2000 (AE00). Statistical analyses were performed using one-way ANOVA, Tukey post-hoc test and
independent t-test and significance level was set at p < 0.05.

Results. According to the data obtained, 3D printing resin and composite resin groups were found to be
statistically significantly higher than CAD/CAM milling block groups in terms of both surface roughness and color
change after soaking in coffee in both storage periods (p < 0.05). The control groups (G1), which were not polished
in 3D printing resin and composite resin groups, showed the highest roughness and color change values.

Conclusion. By polishing permanent restorations fabricated with 3D printed resin using polishing pastes or
rubbers, both surface roughness and coloration of the restorations can be reduced clinically.

Key word. 3D permanent resin, polishing, surface roughness, discoloration
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Amag. Ektodermal displazi, ektodermal kokenli doku ve organlardaki gelisimsel defektlerle karakterize, nadir
goriilen herediter bir hastaliktir. Ektodermal displazi vakalarinda dis eksikligi (anadonti, hipodonti) konik disler,
kretlerin yeterli gelismemesi, vertikal boyut kaybi goriiliir. Cocukluk doneminde siit ve daimi dislerin ¢ogunun
eksikligi nedeniyle erken donemde multidisipliner tedavi yaklasimi ile bu hastalarin estetik ve ¢igneme fonksiyon-
larinin geri kazandirilmas: gerekir. Bu vaka sunumunda ektodermal displazili gocuk hastanin mevcut iist santral
dislerinin 3 boyutlu (3D) baski: kronlarla ve kalan dis eksiklikleri i¢in ise iist ve alt hareketli protezlerle rehabilitas-
yonu anlatilmaktadir.

Olgu sunumu. Dis eksikligi sebebiyle Gazi Universitesi, Dis Hekimligi Fakiiltesi'ne bagvuran 10 yagindaki
¢ocuk hastanin tedavisi Cocuk Dis Hekimligi ve Protetik Dis Tedavisi Anabilim Dallar: tarafindan ortak yiiriitil-
miis ve tamamlanmigtir. Alinan anamnezinde ektodermal displazi oldugu 6grenilen hastanin agiz dig1 muayene-
sinde seyrek kas, sa¢ ve kirpikler, kuru ve ince cilt, sarkik ve siskin dudaklar1 oldugu goriilmiistiir. Yapilan agiz ici
muayenede hastanin sadece iist cenesinde konik sekilli iki santral disinin mevcut oldugu belirlenmistir. Yapilacak
tiim islemler hasta ve ebeveynlerine anlatilmis ve onam alinmistir. Yapilan protetik analiz sonucunda mevcut disle-
rine kron restorasyon ve dis eksiklikleri i¢in ise alt-iist hareketli protez yapilmasina karar verilmistir. Hastanin dis
preparasyonlar1 tamamlandiktan sonra, santral dislerine 3D baski teknolojisi ile daimi rezin kronlari iiretilmis ve
simante edilmistir. Hastanin hareketli protezleri ise geleneksel yontemlerle tamamlanarak hastaya teslim edilmistir.
Hasta kontrol randevulari i¢in takibe alinmistir.

Sonug. Ektodermal displazi hastalar1 ¢ocuk yaslardan itibaren dis eksikligi yasamalar1 sebebiyle bu hastalarin
erken dénemde multidisipliner tedavi yaklasimi estetik ve ¢igneme fonksiyonlarinin geri kazandirilmasi gerekir.
Protezlerin ideal sekilde hazirlanmasindaki amag, mevcut dislerin korunmasi, konik sekilli dislerin estetik resto-
rasyonu ve alveol kretlerindeki rezorbsiyonu dnlemektir. Cocuk dis hekimliginde 3B baski teknolojisinin, ektoder-
mal displazili gocuk hastalarda protetik restorasyonlar icin estetik, dayanikli ve uygun maliyetli bir alternatif sunan
onemli bir potansiyele sahip oldugu diisiiniilmektedir.

Anahtar Kelimeler. 3 Boyutlu Baski, Cocuk Dis Hekimligi, Eklemeli Imalat, Ektodermal Displazi, Protetik
Rehabilitasyon
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Abstract

Background. Ectodermal dysplasia is a rare hereditary condition characterized by developmental defects in
ectodermal-derived tissues and organs. In cases of ectodermal dysplasia, missing teeth (anodontia, hypodontia),
conically shaped teeth, inadequate development of the alveolar crests, and loss of vertical dimension are observed.
Due to the lack of most primary and permanent teeth during childhood, the esthetic and chewing functions of
these patients need to be restored with a multidisciplinary treatment approach in the early period. This case report
describes the rehabilitation of a child patient with ectodermal dysplasia using three-dimensional (3D) printed
crown prostheses for existing upper central teeth and removable prostheses for additional missing teeth.

Case report. The treatment of a 10-year-old child patient who applied to Gazi University, Faculty of Den-
tistry, due to missing teeth was carried out and completed jointly by the Departments of Pediatric Dentistry and
Prosthodontics. The extraoral examination of the patient, who was diagnosed with ectodermal dysplasia, revealed
sparse eyebrows, hair, and eyelashes, dry and thin skin, and sagging and swollen lips. Intraoral examination iden-
tified only two conical-shaped upper central teeth. All procedures to be performed were explained to the patient
and their parents, and their consent was obtained. As a result of the prosthetic analysis, it was decided to make a
crown restoration for the existing teeth and an upper and lower removable prosthesis for the missing teeth. After
tooth preparations, permanent resin crowns were fabricated using 3D printing technology and cemented onto the
prepared teeth. The removable prostheses for the upper and lower jaws were completed using traditional methods
and delivered to the patient, who was scheduled for follow-up appointments.

Conclusion. Early multidisciplinary intervention is crucial for patients with ectodermal dysplasia starting
from childhood due to significant tooth loss, aiming to restore both esthetics and functionality. The goal in design-
ing prostheses is to preserve existing teeth, esthetically restore conical-shaped teeth, and prevent resorption of the
alveolar ridges. The application of 3D printing in pediatric dentistry holds substantial potential, offering an aes-
thetically pleasing, durable, and cost-effective alternative for prosthetic restorations in child patients with ectoder-
mal dysplasia.

Keywords. 3D Printing, Additive Manufacturing, Ectodermal Dysplasia, Pediatric Dentistry, Prosthetic Reha-
bilitation
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Amac. Giiniimiizde 3 boyutlu (3B) bask: teknolojisinin gelismesiyle birlikte farkli klinik uygulamalarda dijital
is akisinin 6n plana ¢iktig goriilmektedir. Raporumuzda, endokron, obturator modelleri, okluzal splint ve uyku
apnesi apareyleri gibi farkli uygulamalarda 3B baski teknolojisi ile klinigimizde rehabilite edilen vakalara yonelik
kullanilan teknikler ve islem asamalar1 ayrintili sekilde sunulmaktadir.

Olgu Sunumlar::

Vaka | ve 2.: Klinigimize agir1 madde kayipli molar dislerin restorasyonu i¢in bagvuran 2 hasta i¢in ag1z igi
tarayici ile 6lciiler alindiktan ve dijital tasarim programinda restorasyonlar tasarlandiktan sonra; endokronlar ayni
gilin igerisinde fotopolimerizasyon yontemi ile ¢calisan baski makinesi ile iiretilmistir.

Vaka 3.: Obturator protezi yapilacak maksiller defektli bir hasta i¢in ag1z i¢i tarayici ve Konik Isinh Bilgisayarli
Tomografi (KIBT) verilerinin 6zel yazilim programu ile ¢akistirilmasiyla hazirlanan sanal model 3B baski ile iiretil-
dikten sonra obturator protezi konvansiyonel yontemle hazirlanarak hastanin rehabilitasyonu gerceklestirilmistir.

Vaka 4.: Mevcut 3 adet implant: bulunan maksiller defektli bir hastada ag1z igi tarayicilar ile abutmentlar ve
defekt sinirlarinin taranmasi ve bu agiz i¢i goriintiilerle defekti yansitan KIBT goriintiilerinin ¢akistirilmasi ile
hazirlanan sanal model 3B yazici ile iiretildikten sonra hassas tutuculu béliimlii protez konvansiyonel yolla iiretil-
migtir.

Vaka 5 ve 6.: Uyku apnesi sikayeti ile klinigimize bagvuran 2 hastanin a1z i¢i gortntiileri ile belirlenen dikey
boyuttaki ¢cene kapanis iliskileri ag1z i¢i tarayicilar ile alindiktan sonra tasarlanan apareyler 3B baski ile iretilerek
hastalar rehabilite edilmistir.

Vaka 7.: Bruksizim sikayeti ile klinigimize bagvuran hastanin agiz ici l¢iileri ve ¢ene kapanigt ag1z ici tarayic
ile alindiktan sonra belirlenen kalinlikta splint tasarlanip 3B baski ile iretilerek agizda uyumlandirilmistir.

Sonuc.: Ag1z ici tarayicilar ve KIBT gibi goriintileme yontemleri ile konvansiyonel 6l¢iiye ihtiyag duyulma-
dan, restorasyonlar, apareyler ve modeller 3B baski teknolojisi ile iiretilerek klinikte harcanan siire kisaltilmis ve de
hasta memnuniyeti de artmistir.

Anahtar Kelimeler.: 3B baski, Ag1z ici tarayici, KIBT, Endokron, Obturator, Okliizal splint, Uyku apnesi
apareyi
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Purpose. Today, with the development of three-dimensional (3D) printing technology, digital workflow has
come to the fore in various clinical applications. In our report, we present the techniques and process steps in detail
used for the cases that were rehabilitated in our clinic using 3D printing technology in different applications, such
as endocrowns, obturator models, occlusal splint and sleep apnea appliances.

Case Reports:

Cases | and 2.: In 2 patients who requested a restoration of molar teeth with excessive material loss, impres-
sions were taken with an intraoral scanner, restorations were designed in a digital design program and endocrowns
were fabricated on the same day using a photopolymerization printer.

Case 3.: For a patient with a maxillary defect, a virtual model prepared by superimposing intraoral scanner
images with and Cone Beam Computed Tomography (CIBT) data by using a special software program. Model was
produced by 3D printing and then a obturator prosthesis was fabricated by conventional methods.

Case 4.: In a patient with a maxillary defect with 3 existing implants, a virtual model prepared by scanning
the abutments and defect borders with intraoral scanners and superimposing the intraoral images with KIBT data
reflecting the defect anatomy was manufactured with a 3D printer and then a partial denture with a precision re-
tainer was produced conventionally.

Cases 5 and .6: After intraoral scanners were used to record the vertical occlusal relationships and intraoral
images of two patients who had come to our clinic complaining of sleep apnea, the designed appliances were fabri-
cated using 3D printing.

Case 7.: A splint of the specified thickness was designed, manufactured using 3D printing and fitted in the
mouth after intraoral impressions and jaw closure were taken with an intraoral scanner from the patients who
presented to our clinic with the complaint of bruxism.

Conclusion. Using imaging techniques such as intraoral scanners and KIBT, 3D printing technology can
be used to produce restorations, appliances and models without the need for conventional impressions, reducing
clinic time and increasing patient satisfaction.

Keywords. 3D printing, Intraoral scanner, KIBT, Endocrown, Obturator, Occlusal splint, Sleep apnea appli-
ance
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Ozet. Yiiksek dansiteli polimerlerin, gecici restorasyon iiretiminde kullanimu ii¢ boyutlu yazicilarin gelistiril-
mesi ve zaman i¢inde yayginlasmasi popiiler bir konu haline gelmistir. Bu ¢alismada; goreceli olarak supraeriipte
olmus fazla overjetli maxiller dislere ve bozulmus sentrik iliskiye sahip hastada ii¢ boyutlu re¢ine malzemeden
yapilmis gegici kuronlarin kullanilmas: amaglanmaktadir. Ayrica kalici restorasyonlara gegis 6ncesinde okliizal
rehabilitasyonun gergeklestirilmesi ve hastanin yiiksek estetik beklentilerini kargilayacak kalic1 bir protezin “test
stiriisii” yapilmasi da planlanmustir.

Dokuz Eyliil Universitesi Agiz Dis Sagligi Merkezine estetik beklentilerle bagvuran 60 yasindaki kadin hastami-
za yapilan klinik ve radyolojik muayene sonucunda malokluze bir kapanisa ve peridontal sorunlara sahip oldugu
tespit edildi. Periodontal tedaviler sonrasinda hastadan teshis modelleri ve kapanislar elde edilip artikiilatore
alind1.

Hastanin anterior estetik beklentisini karsilayabilmesi, ideal bir overjet-overbite iliskisi ile uygun bir anterior
rehberligin saglanabilmesi amaciyla 6ncelikle uygun bir wax up ¢aligmasi yapildi. Wax up rehberliginde maksiller
disler prepare edilerek sentrik iligki ile uyumlu rediiksiyon yapilmasina ¢alisildi. Preparasyon sonrasi agiz ici tara-
yicilar ile hastanin dijital 6lgiisii alind1. Uygun tasarimlara ve okluzal vertikal boyuta sahip gegici restorasyonlar 3
boyutlu yazicilar ile iiretildi. Hastaya gecici olarak simante edilerek iki hafta siireyle takip edildi.

Anahtar Kelimeler. Okluzal rehabilitasyon, Okluzyon dikey boyutu , 3D resin materyali , Gegici kron.
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Abstract. The use of high-density polymers in the production of temporary restorations has become a popu-
lar topic with the development and widespread adoption of 3D printers. This study aims to use temporary crowns
made of three-dimensional resin material in a patient with relatively supra erupted, overjet maxillary teeth and
impaired centric relationship. It also aims to perform occlusal rehabilitation before the transition to permanent
restorations and “test drive” a permanent prosthesis that will meet the patient’s high aesthetic expectations.

The clinical and radiological examination performed on our 60-year-old female patient, who applied to Dokuz
Eyliil University Oral and Dental Health Center with aesthetic expectations, determined that she had a malocclu-
sion bite and periodontal problems. After periodontal treatments, diagnostic models and closures were obtained
from the patient and taken into the articulator. An appropriate wax-up study was first performed to meet the
patient’s anterior aesthetic expectations and provide appropriate anterior guidance with an ideal overjet-overbite
relationship. Maxillary teeth were prepared under wax-up guidance, and a reduction compatible with the centric
relationship was attempted. After the preparation, a digital measurement of the patient was taken using intraoral
scanners. Using 3D printers, temporary restorations with appropriate designs and occlusal vertical dimensions
were produced. The restorations were temporarily cemented and followed for two weeks.

Keywords. Occlusal rehabilitation, Occlusal vertical dimension, 3D resin material, Temporary crown.
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Amac. Eklemeli ve eksiltmeli olarak iiretilen rezin esasli kronlar ¢ocuk hastalar i¢in yeni bir secenek olarak or-
taya ¢ikmustir. Bu kronlarin marjinal ve internal uyumu tiretim yénteminden, kullanilan malzemenin tiirtinden ve
siman aralig1 ayarlarindan etkilenebilmektedir. Bu ¢alismada siit disleri i¢in iiretilen rezin esash kronlarin marjinal
ve internal adaptasyon degerlerine iiretim tekniginin (Dijital Isik Prosesi [DLP], Stereolitografi [SLA] ve milleme)
etkisinin test edilmesi amaclandi.

Metot. Tipodont mandibular siit ikinci molar disi prepare edildi, tarand1 ve web tabanli yapay zeka dental
yaziliminda restorasyon tasarimi yapildi. Eklemeli (3D Basky; DLP ve SLA) ve eksiltmeli (milleme) teknolojileriyle
toplam 30 adet kron {iretildi (n=10). Prepare edilen tipodont disten 3 boyutlu yazic1 ve model rezini kullanilarak
tiretilen rezin daylar iizerine kronlar kendinden self-adeziv rezin siman ile simante edildi. Rezin day, kron ve day
tizerine simante edilen kronun taramalarindan elde edilen 3 adet STL dosyas1 3-matic 18.0 yaziliminin dizayn mo-
diiliine transfer edildi. Bu programda day ve kronun STL verileri day iizerine simante edilen kronun STL verileri
tizerine st iiste pozlanarak marjinal ve internal alanlardaki boslugun hacimsel hesaplamalar1 yapildi. Sonuglar tek
yonlit ANOVA ve Tukey HSD testleri ile analiz edildi (a=0,05).

Bulgular. Sonuglar, iiretim tekniginin marjinal ve internal adaptasyon degerleri izerinde anlaml etkisi oldu-
gunu gosterdi. En yiliksek marjinal bosluk degeri milleme grubunda (2,6 £0,4 mm3) bulundu. Bunu SLA (2,4 +0,4
mm3) ve DLP (2 +0,3 mm3) gruplari izledi. En yiiksek internal bosluk degeri milleme grubunda (14,2 +4,2 mm3)
goriiliirken bunu SLA (12,5 +2,7 mm3) ve DLP (9,7 £2,4mm3) gruplar: izledi.

Sonuclar. Uretim teknigi (eklemeli veya eksiltmeli), siit disleri icin tiretilen rezin esash kronlarin marjinal ve
internal adaptasyonlarini etkilemektedir. Eklemeli tiretim teknikleriyle (DLP ve SLA) iiretilen rezin esasl kronlar,
eksiltmeli iiretim teknigiyle (milleme) iiretilen rezin esasl kronlara kiyasla daha iyi uyuma sahiptir.

Anahtar Kelimeler. Adaptasyon, Cocuk Dis Hekimligi, Dijital Isik Prosesi, Stereolitografi, Siit Disi Kronu,

Uglii Tarama Protokolii
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Abstract

Background. Additively and subtractively manufactured resin-based crowns have emerged as a new option
for pediatric patients. The marginal and internal fit of these crowns can be affected by the production method, the
type of material used, and cement spacing settings. In this study, it was aimed to test the effect of the production
technique (Digital Light Process [DLP], Stereolithography [SLA], and milling) on the marginal and internal gap
values of resin-based crowns for primary teeth.

Methods. A typodont mandibular primary second molar tooth was prepared, scanned, and restoration
design was done in web-based AI dental software. A total of 30 crowns were produced with additive (3D printing;
DLP and SLA) and subtractive (milling) technologies (n=10). The crowns were cemented with self-adhesive resin
cement on the resin dies produced from the prepared typodont tooth using a 3D printer and model resin. Three
STL files obtained from the scans of the die, crown, and crown cemented on the die. These files were transferred
to the design module 3-matic 18.0 software. In this program, STL data of die and crown were superimposed on
the STL data of crown cemented on the die, and gap volume calculations in the marginal and internal areas were
performed. The results were statistically analyzed with one-way ANOVA and Tukey HSD tests (a=0.05).

Results. The results showed that the production technique was significantly effective on the marginal and
internal gap values. The highest marginal gap value was observed in the milling group (2.6 £0.4 mm3) followed by
SLA (2.4 £0.4 mm3) and DLP (2 £0.3 mm3) groups. The highest internal gap value was observed in the milling
group (14.2 +4.2 mm3) followed by SLA (12.5 +2.7 mm3) and DLP (9.7 +2.4 mm3) groups.

Conclusion. Production technique (additive or subtractive) affected the fit of the resin-based crowns for pri-
mary teeth. Lower marginal and internal gap volumes were found with additive production techniques (DLP and
SLA) than subtractive technique (milling).

Keywords. Adaptation, Digital Light Process, Pediatric Dentistry, Primary Tooth Crown, Stereolithography,
Triple Scan Protocol
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Servikal Seviyede Kron Kirigi Gelisen Ust Santral
Disin Estetik Rehabilitasyonu: Olgu Sunumu
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Amac. Dental travma, ¢ocukluk ¢aginda yaygin goriiliir ve 6zellikle anterior dislerde kron kiriklaryla so-
nuglanabilir. Bu vakanin amaci iist santral disinde kron kirig1 meydana gelen hastaya uygulanan tedavi siirecini
sunmaktir.

Olgu sunumu. 8 yasinda kiz hasta 2 ay 6nce gecirdigi travma sonucu 21 numarali disinde gelisen kron kirig
nedeniyle klinigimizde basvurdu. Yapilan a1z i¢i ve radyolojik (periapikal watech X ray) muayenede kirigin servi-
renildi. flgili dise kok kanal tedavisi ve cam fiber post (SF Fiber Post, Sanfeng) uygulandi. Tedavi asamalar1 boyun-
cakirik parga siitte muhafaza edildi ve post ile uyumlandirildi. Bonding ajan (Nova Compo-B PLUS+,IMICRYL)
ve akiskan kompozit (Nova Compo HE, IMICRYL) kullanilarak reatagman saglandi.

Sonug. Travma sonucu anterior dislerinde kirik meydana gelen hastalarda sosyal, estetik ve fonksiyonel prob-
lemler ortaya cikar. Servikal seviyede kirilan dislerde ise prognoz kétiidiir. Bu vakalarda cam fiber posttan destek
alarak kirik parganin reatagmani iyi bir prognozla sonuglanmaktadir.

Anahtar kelimeler. Dental travma, Kron kirig1, Cam fiber post, Reatagman
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Rehabilitation Of The Upper Central Tooth With
Crown Fracture At The Cervical Level: Case
Report
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Abstract

Aim. Dental trauma is common in childhood and can result in crown fractures, especially in anterior teeth. The
aim of this case is to present the treatment process applied to a patient with a crown fracture in the upper central
tooth.

Case report. An 8-year-old female patient was admitted to our clinic due to a crown fracture in her tooth
number 21 as a result of the trauma that she had experienced 2 months ago. During the intraoral and radiographic
(periapikal watech X ray) examination, it was determined that the fracture was at the cervical level, the tooth was
necrotic, and it was learned that the patient kept the fractured fragment dry. Root canal treatment and glass fiber
post (SF Fiber Post, Sanfeng) were applied to the relevant tooth. During the treatment stages, the fractured frag-
ment was preserved in milk and made compatible with the post. Reattachment was achieved using bonding agent
(Nova Compo-B PLUS+,IMICRYL) and flowable composite (Nova Compo HE, IMICRYL).

Conclusion. Social, aesthetic and functional problems occur in patients whose anterior teeth are fractured as a
result of trauma. The prognosis is poor for teeth fractured at the cervical level. In these cases, reattachment of the
fractured fragment with support from a glass fiber post results in a good prognosis.

Key words. Dental trauma, Crown fracture, Glass fiber post, Reattachment
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Kisisel ol¢ii kasigi rezini kullanilarak 3 boyutlu
yaziciyla liretilen test 6rneklerinin i¢ yapisinin
degistiriimesinin malzemenin mekanik dayanimina
etkisinin incelenmesi
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Amacg. Bu ¢alisgmanin amaci, 3 boyutlu (3B) yazici teknolojisi kullanilarak kisisel kagik reziniyle tiretilen 6r-
neklerin i¢ yapisinin degistirilerek malzemenin mekanik dayanimina etkisini incelemektir.

Metot. Arastirmada 6rneklerin tamaminin hazirlanmasinda Formlabs Custom Tray Resin ve Formlabs SLA
3D printer (Formlabs, Somerwille, MA, ABD) kullanilmistir. Ornekler 3 grup olarak olusturuldu. Ornek say1s1
yapilan gii¢ analizi sonucu 3 grup, her grupta 15 6rnek olacak sekilde (n=15) belirlendi. Tasarimlar exocad (Align
Technology, San Jose, Kaliforniya, ABD) programi kullanilarak olusturuldu. Ornekler ISO standartlar baz alinarak
(ISO 20795-1:2013) 64x10x3.3 mm 6lciilerinde tiretildi. Kontrol grubu i¢i dolu tam blok olarak iiretildi. 1. Grup
ornegin icerisinde 1mm araliklarla konumlanmis dikey barlar ve bu barlar1 baglayan 6rnek boyunca uzanan yatay
barlarin birlesimi seklinde tasarlandi. 2 numarali grubun hazirlanmasinda ise dikey barlar arasindaki mesafe 2mm
ye ¢ikarildi. Yatay hizadaki bar ayni sekilde kullanildi. Ornekler 3 nokta bitkme testine ve agirlik dl¢iimiine tabi
tutuldu. Biikiilme dayanimy, elastik modiil ve agirliklar hesaplandi. Verilerin istatistiksel analizi tek yonlit ANOVA
tukey testleri ile yapildi. Ardindan Weibull analizi yapildi ve her grup i¢in Weibull modiilii hesaplandi.

Bulgular. Elastik modiil agisindan gruplar arasinda istatistiksel olarak anlamli fark bulunamadi. (P>0.05)
Agirlikta gruplar arasinda istatistiksel olarak anlaml fark goriildii. (P<0,05) Biikiilme dayaniminda grup 1 ve grup
2 arasinda istatistiksel olarak anlamli fark bulunmadi. (P >0,05) Weibull modiilii kontrol grubu igin 30,918 grup 1
i¢in 8,8388 grup 2 i¢in 12,095 bulunmustur.

Sonuclar. Kagik rezini i¢ yapist degistirildiginde kullanilabilir ve materyal tasarrufu saglamaktadir.

Anahtar Kelimeler. 3B yazici, Eklemeli tiretim, Kisisel kagik, Biikiilme dayanimi
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Evaluating the effect of changing internal structure
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using 3d printer on the mechanical strenght of the
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Abstract

Background. The aim of this study is to investigate the impact of modifying internal structure of test speci-
mens, produced with custom tray resin using 3d printer on the mechanical strenght of the material.

Methods. Formlabs SLA 3D Printer (Formlabs, Somerwille, MA, ABD) and Formlabs Custom Tray Resin
were utilized for fabricating specimens. Following a power analysis, number of the specimens were determined
to be divided into 3 groups. (n=15). Designs were created using exocad (Align Technology, San Jose, California,
USA). The control group specimens were produced in  accordance with ISO standards (ISO 20795-1:2013).
Group 1 was designed as a combination of vertical bars positioned at Imm intervals within the specimen and hori-
zontal bars extending along the specimen and connecting vertical bars. Group 2 was designed with vertical bars
positioned 2mm intervals within specimen. Specimens were underwent a 3-point bending test and weight meas-
urement. Statistical analysis of the data was performed using one-way ANOVA tukey tests. Then Weibull analysis
was performed, and Weibull modulus was calculated for each group.

Results. There were no statistically significant differences were observed between groups in elastic modu-
lus. (P>0,05) Statistically significant differences were observed between groups in weight. (P<0.05) There was no
statistically significant difference in flexural strength between group 1 and group 2. (P >0,05) Weibull modulus was
calculated 30,918 for control group, 8,8388 for group 1, 12,095 for group 2.

Conclusion. Custom tray resin can be used when its internal structure is changed. This provides material
savings.

Key words. 3D Printer, Additive Manufacturing, Custom Tray, Flexural Strenght
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Farkh yumusak astar materyallerinin
konvansiyonel ve eklemeli olarak iiretilen protez
kaide materyallerine baglanma dayaniminin
degerlendirilmesi
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Amac. Bu ¢alismanin amacy; akrilik ve silikon icerikli otopolimerize ve 1siyla polimerize olan yumugak astar
mayeryallerinin ve doku diizenleyicilerin geleneksel ve eklemeli olarak iiretilen (3D baskili) protez kaide materyal-
leri ile olan baglanma dayanimini degerlendirmektir.

Metot. Eklemeli olarak iiretilen 50 rezin ve geleneksel iiretim yontemleri kullanilarak tiretilen 50 rezin olmak
tizere toplam 100 dambil sekilli protez kaide rezini tiretildi. Her bir numunenin ortasindan 3 mm’lik bir segment
kesildi. Daha sonra olusturulan bosluklara iki grup i¢in de akrilik ve silikon igerikli otopolimerize olan ve akrilik
ve silikon igerikli 1s1yla polimerize olan yumusak astar materyalinin yani sira bir doku diizenleyici uygulandi (n =
10). Ornekler, 5 mm/dak ¢apraz kafa hizina sahip bir universal test makinesi kullanilarak cekme kuvvetine tabi tu-
tuldu. Elde edilen sonuglar iki yonlii ANOVA ve post hoc Tukey testi kullanilarak analiz edildi. Istatistiksel anlam-
lilik seviyesi a = 0.05 olarak belirlendi.

Bulgular. Geleneksel olarak tiretilen protez kaidesi materyali ve akrilik icerikli yumusgak astar grubu arasin-
daki baglanma dayanimi en yiiksek ortalama degere sahipken, eklemeli olarak iiretilen protez kaidesi materyali ve
silikon igerikli otopolimerize yumusak astar grubu arasindaki baglanma dayanimi en diisiik ortalama degere sahip
olarak bulundu (p<0.05).

Sonuclar. Eklemeli olarak iiretilen rezin drnekler konvansiyonel olarak tiretilenlere gore daha diisiik ortalama
baglanma dayanimi degerleri gostermesine ragmen, mevcut arastirmada kullanilan tiim 6rnekler klinik kullanim
i¢in uygun baglanma dayanimi degerlerine sahip olarak bulundu.

Anahtar Kelimeler. 3D baskili protez kaideleri, eklemeli tiretim, protez kaideleri, yumugak astar materyal-
leri
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Abstract

Background. The study aimed to evaluate the tensile bond strength (TBS) of acrylic and silicone-based
denture reliners, including auto-polymerizing and heat-polymerizing types, as well as tissue-conditioners, on both
traditional and additively produced (3D-printed) denture base materials.

Methods. A total of 100 dumbbell-shaped denture base resins were produced, including of 50 resins produced
using additive manufacturing and 50 resins produced using conventional fabrication methods. A 3-mm segment
was cut from the center of each specimen. Afterwards, the specimens were reattached using either acrylic and
silicone based auto-polymerizing or acrylic and silicone based heat-polymerizing reliners, as well as a tissue-condi-
tioner (n = 10). The specimens were subjected to a tensile force using a universal testing machine, with a crosshead
speed of 5 mm/min. The results obtained were analyzed using a two-way ANOVA and post hoc Tukey testing. The
significance level was set at a = 0.05.

Results. The specimens from the conventionally manufactured denture base and acrylic based soft denture
liner group had the highest TBS values, while the additively fabricated denture base and silicone based autopolym-
erizing soft denture liner group had the lowest values (p<0.05).

Conclusion. Although the specimens produced using additive manufacturing had lower TBS values com-
pared to conventionally produced ones, all the specimens used in this study had TBS values that were suitable for
clinical application.

Key words. 3D printed denture bases, additive manufacturing, denture bases, denture reliners
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Eklemeli ve Eksiltmeli Yontem ile Uretilmis
Farkh Materyallerin Asit Maruziyeti Sonrasi
Yuzey Sertlikleri ve Yiizey Puriizliiliiklerinin
Degerlendirilmesi
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Amac. Dijjital dis hekimliginde eklemeli tiretim teknikleri, giderek daha fazla eksiltmeli yontemlere uygun bir alterna-
tif olarak degerlendirilmektedir. Daimi kuronlar i¢in tercih edilen bir materyal olan lityum disilikat eksiltmeli yontemlerle
tiretilebilirken, rezin bazli daimi kuronlar hem eklemeli hem de eksiltmeli yontemlerle tiretilebilir. Ancak bu materyallerin
mide asidi igeren ortamlarda yiizey sertligi ve purizlilugii gibi mekanik 6zelliklerini koruyup koruyamayacag: belirsizligini
korumaktadir. Bu arastirma, mide asidine maruz kalan farkli daimi kuron materyallerinin yiizey sertligini ve purtzliligiini
kargilagtirmay1 amaglamaktadir.

Yontem. Daimi kuron materyalleri; eklemeli olarak tiretilen VarseoSmile Crown Plus (VS) (BEGO, Bremen, Almanya),
eksiltmeli olarak iiretilen Cerasmart270 bloklar1 (CS) (GC Corp, Tokyo, Japonya) ve LRF bloklar1 (GC Corp, Tokyo, Japonya)
olarak secilmistir. U¢ farkli malzemeden 6x7x1.6 mm dikdértgen plaklar halinde 36 adet numune hazirlanmistir. Numuneler,
baslangi¢ yiizey purizlilik degerleri standart hale gelinceye kadar 600-800-1200 grit zzimparalarla cilalanmistir. Her malze-
me grubunun (n=12) baslangic¢ yiizey sertligi ve yiizey purtizlilugi sirasiyla Vickers sertlik cihazi ve kontakt profilometre
ile 6l¢ctilmiistiir. Bir y1l boyunca mide asidine maruz kalmanin etkilerini simule etmek i¢in numuneler 97,3 saat boyunca 1,6
pH mide asidi ¢ozeltisine maruz birakilmistir. Daha sonra son yiizey sertligi ve yiizey piiriizliiligii degerleri 6lciilmiistiir. Ug
materyal arasinda yiizey sertligi ve yiizey piiriizliiliigiindeki degisiklikler karsilastirilmistir. Istatistiksel analiz i¢in; normal
dagilim gosteren veriler i¢in tek yonlit ANOVA, genellestirilmis lineer modeller yontemi ve Tukey HSD testi kullanilmistir.
Normal dagilim gostermeyen veriler i¢in Robust iki yonlit ANOVA ve Bonferroni testi kullanilmigtir (p<0,05).

Bulgular. U¢ materyal arasinda yiizey sertligi degisiminde istatistiksel olarak anlamli bir fark gézlenirken (p<0,001),
yuzey purtzlaligindeki degisim ise materyaller arasinda istatistiksel olarak anlaml bir fark gostermemistir (p=0,789). Yiizey
sertligi en fazla azalan materyalin CS oldugu goralmiistiir (-56,23+9,12 HV). Baslangi¢ ve son yiizey sertlik degerleri tig
materyal arasinda istatistiksel olarak anlamli derecede farkli bulunmustur (p<0.001). En yiiksek baslangic ve son yiizey sertligi
degeri LRF materyalinde gozlenirken, en diisiik baslangi¢ ve son yiizey sertligi degerleri VS materyalinde kaydedilmistir. Her
i¢ materyalin de mide asidine maruz kalmasindan sonra yiizey sertlik degerleri istatistiksel olarak anlamli derecede azalmigtir
(p<0.001). Yuizey puruzlilik degerleri ise materyaller arasinda ve gegen zaman sonrasi karsilastirmada benzer bulunmustur

(p>0,05).

Sonug. Eklemeli olarak tiretilen daimi rezin bazli kuron materyali, hem eksiltmeli olarak iiretilen daimi rezin bazli kuron
materyaline hem de lityum disilikat materyaline kiyasla en diistik ylizey sertligi degerini sergilemistir. Mide asidine maruz
kalma, tiim materyaller i¢in ylizey sertligi degerlerinin azalmasina neden olurken, yiizey ptiriizliiliik degerlerinde anlamli bir

degisiklik olmamugtir.
Anahtar Kelimeler. eklemeli tiretim, eksiltmeli iiretim, gastrik asit, yiizey sertligi, ylizey purtizliligi
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Acid Exposure
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Objective. Additive manufacturing techniques in digital dentistry are increasingly being considered as a viable alternative
to subtractive methods. Lithium disilicate, a favored material for permanent crowns, can be produced by subtractive methods,
while resin crown materials can be produced by both additively and subtractively methods for permanent crowns. However, it
remains uncertain whether these materials can maintain their mechanical properties, such as surface hardness and roughness,
in environments containing gastric acid. Current research aims to compare the surface hardness and roughness of different
permanent crown materials when exposed to gastric acid.

Materials and Methods. Permanent crown materials were selected as additively manufactured VarseoSmile Crown Plus
(VS)(BEGO, Bremen, Germany), subtractively manufactured Cerasmart270 blocks (CS)(GC Corp, Tokyo, Japan) and LRF
blocks (GC Corp, Tokyo, Japan). Thirty-six samples were prepared from three different materials as 6x7x1.6 mm rectangular
plates. Samples were grinded and polished with 600-800-1200 grid abrasive papers until the initial surface roughness values
were standardized. Initial surface hardness and surface roughness of each material group (n=12) were measured by Vicker’s
hardness device and contact profilometer, respectively. In order to simulate the effects of gastric acid exposure over one year,
samples were exposed to 1.6 pH gastric acid solution for 97.3 hours. Then, final surface hardness and surface roughness values
were measured. Changes in the surface hardness and surface roughness among three materials were compared. For statistical
analysis; one-way ANOVA, generalized linear models method and Tukey HSD test were used for normally distributed data.
Robust 2-way ANOVA and Bonferroni test was used for non-normally distributed data (p<0.05).

Results. A significant difference was observed in the change of surface hardness among three materials (p<0.001), while
the change in surface roughness did not exhibit a significant difference among those materials (p=0.789). The most substantial
decrease in surface hardness was noted in the CS material (-56.23+9.12 HV). Initial and final surface hardness values were
significantly different among the three materials (p<0.001). Highest initial and final surface hardness value was observed on
LRF material, whereas the lowest initial and final surface hardness values were recorded in the VS material. Surface hardness
values were significantly decreased after gastric acid exposure for all three materials (p<0.001). Surface roughness values were
found similar (p>0.05).

Conclusions. The additively manufactured permanent resin crown material displayed the lowest surface hardness value in
comparison to both subtractively manufactured permanent resin crown material and lithium disilicate material. The exposure
to gastric acid solution resulted in decreased surface hardness values for all materials, while surface roughness values remained
consistent.

Keywords. additive manufacturing, subtractive manufacturing, gastric acid, surface hardness, surface roughnes
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Amac. Giiniimiizde, hastalar 6zellikle anterior estetik restorasyonlarini minimal invasive sekilde tedavi edil-
mesini talep etmektedirler. Bu amagla anterior kompozit rezin laminalar popular hale gelmistir. Ancak bu matery-
allerin renklenebilecegi endisesi yiiksektir. Bu ¢aligmanin amaci anterior laminalarda kullanilabilen 3D daimi kron
resininin,bir akiskan ve bir tepilebilir rezin kompozit ile renk stabilitesinin in vitro olarak karsilastirilmasidir.

Metot. 8x8x2 mm3 48 adet disk seklinde numune hazirlandi (n=8). Caligmada tepilebilir mikrohibrit bir rezin
kompozit (GC Anterior, A), yiiksek dolduruculu akigkan rezin kompozit (G-aenial universal injectable, F), 3D per-
manent crown resin (Formlabs, 3D) kullanildi. Her 6rnegin baslangi¢ rengi belirlendikten sonra, 7 giinliik distile
su ve kahve renklendirmesindeki renk degisimi spektrofotometre (Vita EasyShade Advance 4.0) ile degerlendirildi.
Tiim 6l¢timler CIEDE2000 renk sistemi ile hesaplandi. Her bir gruptaki baglangi¢- renklenme sonrasi degerlerin
karsilagtirilmast igin eslestirilmis 6rneklemler t-testi uygulandi. Ikiden fazla bagimsiz grup karsilagtirlmasinda ise
tek yonlii varyans analizi ve fark bulundugu durumda fark yaratan grubu bulmak i¢in Bonferroni testi kullanildi.
p<0.05 istatistiksel olarak anlamli kabul edildi.

Bulgular. Her bir grubun baslangi¢-renklenme sonrasi degerlerinin karsilagtirilma sonuglarinda kahve gru-
plar1 istatiksel olarak anlamli bir farklilik gézlenmistir. (p<0.05) Ancak materyallerin birbirleriyle kiyaslamalarinda
AL, Aa, AE degerleri arasinda istatistiksel olarak anlamli bir fark olmadig1 goriilmustiir. (p>0.05)

Sonuclar. Bu ¢alismada, test edilen farkl: rezin igerikli materyallerden 3D ve A grubunun distile suda
bekletilen 6rnekleri disinda tiimii klinik olarak kabul edilebilir esigin tizerinde renklenme gosterdi. Kahveyle ren-
klenme kompozit ylizeylerinde belirgin bir renk degisimi meydana getirdi.

Anahtar Kelimeler. 3D baski daimi rezin; geleneksel kompozit rezin; renklenme; yiiksek dolduruculu
akiskan kompozit rezin.
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Abstract

Background. Patients especially demand the treatment of anterior aesthetic restorations with a minimally
invasive technique. However, there is a high concern that the materials used may be colored. The aim of this study
is to compare the color stability of flowable, conventional resin composites and 3D permanent crown resin in vitro.

Methods. Forty-eight disk-shaped samples of 2¥8¥8 mm3 were prepared (n=8). Experiment groups; Group A:
Conventional microhybrid resin composite (GC Anterior, A), Group B: high-strength injectable composite (G-ae-
nial universal injectable, F), Group C: 3D permanent crown resin (Formlabs, 3D). After determining the initial
color of each sample, the color change in 7-day distilled water and coffee coloring was evaluated with a spectro-
photometer (Vita EasyShade Advance 4.0). All measurements calculated with CIEDE2000 color system. A paired
samples t-test was applied to compare each group’s initial and post-coloration values. In comparing more than two
independent groups, one-way analysis of variance and the Bonferroni test were used to find the group that made
the difference if there was a difference. p<0.05 was considered statistically significant.

Results. A statistically significant difference was observed in the results of the comparison of the initial and
post-coloration values of each group, in favor of coffee groups (p<0.05) However, when comparing the materials
with each other, it was observed that there was no statistically significant difference between the AL, Aa, AE values.
(p>0.05)

Conclusion. The different resin materials tested in this study showed discoloration above the clinically ac-
ceptable threshold except for the 3D and A groups samples kept in distilled water. Discoloration with coftee caused
a significant color change on the composite surfaces.

Keywords. 3D permanent crown resin; conventional composite resin; Discoloration; high-strength injectable
composite resin
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Amac. Eklemeli tiretim olarak bilinen 3 boyutlu (3B) bask: yontemleri ¢esitli avantajlar: sebebiyle giderek po-
piilerlesen bir teknolojidir. Metal-seramik restorasyonlar, iistiin mekanik 6zellikleri ve kismen tatmin edici estetik
sonuglarinin yani sira marjinal ve internal uyumlarinin klinik olarak kabul edilebilir olmasi sayesinde protetik dis
hekimliginde yillarca “altin standard1” temsil etmistir.[1] Bu olgu sunumunda metal destekli restorasyonlar ve diji-
tal tiretimin avantajlarini kullanarak tamamen eklemeli yontem ile tiretilen metal altyap: ve hibrit-seramik {ist yap1
daimi koprii restorasyonu yapimi sunulmustur.

Olgu sunumu. 69 yaginda erkek hastanin sag alt bolgedeki implantlarindan ag1z ici tarayici (Trios 5) ile
dijital 6l¢ii alinmis, Exocad ve Blender yazilimlar: kullanilarak altyap: ve tistyap1 beraber tasarlanmigtir. Tasarlanan
metal altyapi lazer sinterizasyon yontemiyle tiretilmistir. Metal altyap: tizerine hibrit seramik st yapi, eklemeli
tiretim yontemiyle iiretilmistir. Uretilen hibrit seramik iist yap1, metal alt yap1 iizerine rezin simanla simante edil-
migtir.

Sonug. Hibrit seramiklerin kron, onley, inley, veneer restorasyonlarda kullanimi artmis olsa da yiiksek
dayaniklilik gerektiren koprii gibi restorasyonlarda dayaniminin yeterli olmamasi nedeniyle kullanilamamaktadir.
Dayanimini artirmak amaciyla metal altyap: planlanmigtir. Teknisyene bagli hatalarin azaltilmasi, firinlama sonrasi
metalde goriilebilecek biiziilmeyi 6nlemesi, renklenmeye kars: direngli olmasi, laboratuvar prosediirlerinin daha
az olmasi, daha hizl tiretim prosediirii avantajlarini getirmistir [2]. Ancak metal yap1 tizerine hibrit seramigin bag-
lanma problemi, kirilma riski, metal alt yapinin renginin yansimasi gibi problemler gelisebilir. Eklemeli yontemle
tiretilen metal altyapili hibrit seramik restorasyonlarin prognozu ve hasta memnuniyetinin degerlendirilmesi i¢in
kapsamli ¢alismalara ihtiyag vardir.

Anahtar Kelimeler. Hibrit seramik, 3B baski, Metal destek

...................................................................................................................................................................................................
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Abstract

Background. Three-dimensional (3D) printing, also known as additive manufacturing, is an increasingly
popular technology due to its various advantages. Metal-ceramic restorations have represented “gold standard” in
prosthodontics for many years due to their superior mechanical properties, partially satisfactory aesthetic results,-
clinically acceptable marginal,internal fit.[1] In this case report, we present the fabrication of metal substructure
and hybrid-ceramic superstructure permanent bridge restoration using the advantages of metal-supported restora-
tions and digital fabrication using fully additive method.

Case Report. A 69-year-old male patient’s implants in the right lower region were digitally measured with
an intraoral scanner (Trios 5) and substructure and superstructure were designed together using Exocad and
Blender software. The designed metal substructure was produced by laser sinterization method. The hybrid ceram-
ic superstructure on the metal substructure was produced by additive manufacturing method. The hybrid ceramic
superstructure was cemented with resin cement on the metal substructure.

Conclusion. Although the use of hybrid ceramics in crown, onlay, inlay and veneer restorations has in-
creased, it cannot be used in restorations such as bridges that require high durability due to its insufficient strength.
A metal substructure is planned to increase its strength. The reduction of technician errors, the prevention of
shrinkage visible in the metal after firing, the resistance to staining, the reduction of laboratory procedures and the
speed of the production process have brought advantages [2]. However, problems such as the bonding problem
of the hybrid ceramic to the metal structure, fracture risk, and color reflection of the metal substrate may occur.
Extensive studies are needed to evaluate the prognosis and patient satisfaction of metal-supported hybrid ceramic
restorations fabricated by the additive method.

Key Words. Hibrit Ceramic, 3D Printer, Metal Backing
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Amac. Dudak-Damak Yarig1 anomalisi olan 20 yagindaki Sinif ITI malokluzyona sahip kadin hastada ortogna-
tik cerrahi ile Gist ¢enenin ilerletilmesi ile iskeletsel ve dental olarak Sinif I iligkiye getirilmesi hedeflenmistir.

Metot. Kronolojik yasi 20 y1l 4 ay olan ve daimi dislenme doneminde olan hasta klinigimize iist enesinin
geride olmasi sebebiyle basvurmustur. Damak bolgesindeki yarik i¢in daha 6nce opere edilen hastaya greft uygu-
lamasi yapilmistir. Faz 1 miidahaleler yapildiktan sonra sabit ortodontik tedaviye ge¢ilmistir. Ortognatik cerrahi
icin hazirlanan hastadan ara kayitlar alinarak tedavinin ilerlemesi degerlendirilmistir. Ortognatik cerrahiye uygun
olduguna karar verildikten sonra lateral sefalometrik ve panoramik radyografileri, 3 boyutlu tomografisi, ag1z igi ve
dis1 fotograflar1 ve agiz i¢i 3 boyutlu tarama yapilarak ameliyat 6ncesi kayitlar1 elde edilmigtir. Ortognatik cerrahi
planlamasi sanal olarak Dolphin Imaging yazilimi tizerinde planlanmis ve 3 boyutlu yazicilar ile ameliyatta kullani-
lacak olan splint elde edilmistir. Hastaya Lefort I cerrahisi uygulanmais olup iist ¢enesi 7 mm ilerletilmistir.

Sonuclar. Hastanin ortodontik tedavisi dental iliski Sinif T okluzyona getirilerek bitirilmis, retansiyon siire-
cinde alt ve Gist anterior dislere sabit retainer uygulanmistir. Ek olarak hastaya alt ve st disleri i¢in hareketli retan-
siyon apareyi de verilmis ve diizenli araliklarla kontrole gelmesi istenmistir.

Anahtar Kelimeler. 3D Baski, Dudak-damak yarigi, Ortognatik cerrahi, Sanal cerrahi planlamasi
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Background. In a 20-year-old female patient with Class III malocclusion and cleft lip-palate anomaly, it was
aimed to bring the upper jaw into Class I relationship skeletally and dentally by orthognathic surgery.

Methods. The patient, 20 years and 4 months, and is in permanent dentition applied to our orthodontic clinic
because of maxillary retrusion. Graft application was performed previously on the patient who was operated on
for clefts. After Phase 1 interventions were performed, fixed orthodontic treatment was started. Intraoral records
were taken from the patient preparing for orthognathic surgery and the progress of the treatment was evaluated.
After it was decided that the patient was suitable for orthognathic surgery, lateral cephalometric and panoramic
radiographs, 3D tomography, intraoral and extraoral photographs, and intraoral 3D scanning were performed and
preoperative records were obtained. Orthognathic surgery planning was planned virtually on Dolphin Imaging
software, and the splint to be used in the surgery was obtained with 3D printers. The patient underwent Lefort I
surgery and her upper jaw was advanced 7 mm.

Conclusions. The patient’s orthodontic treatment was completed by restoring the dental relationship to Class
I occlusion, and a fixed retainer was applied to the lower and upper incisor teeth during the retention process. In
addition, the patient was given removable retention appliances for her upper and lower teeth and was informed to
come for check-ups at regular intervals.

Keywords. 3D printing, Cleft lip and palate, Orthognathic surgery, Virtual surgery planning
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Amac. Temporomandibular ekleminde agr1 ve fonksiyon kayb: olan hastanin diglerinin dijjital olarak taranma-
s1ve 3D yazicl ile iiretilen stabilizasyon splinti ile tedavisi

Metot. Klinigimize ekleminde bilateral agr1 sikéyeti ile bagvuran 33 yasindaki kadin hastada yapilan klinik
muayenede agiz agiklig1 kisithilig1 saptanmis olup mandibulanin lateral ve protruziv hareketlerinde agr1 mevcut-
tur. Ekstraoral muayenede eklem kapsiilii ve ¢igneme kaslarinin palpasyonunda agr1 mevcuttur. Hastada eklem
ve ¢igneme kas1 bolgesindeki agr1 spontan olmayip 6zellikle ¢igneme ve konusma esnasinda arttig: belirtilmistir.
Ortodontik muayenede iskeletsel ve digsel Sinif I iliski saptanmis olup maksiller ve mandibular anterior bolgede
hafif ¢apragiklik mevcuttur. 15 numarali dis ¢apraz kapanista konumlanmaistir. Capraz kapanistan dolay1 fonksiyo-
nel kaydirmasi mevcuttur.

Mevcut klinik bulgular dogrultusunda baslangig¢ tedavisi olarak stabilizasyon splinti planlanmigtir. Hastada
anteriorda mavi mum ile (Delar Bite-Registration Wax) muskuloskeletal stabil pozisyonda, posteriorda en yakin iki
dis arasinda 2-3 mm bosluk birakilacak sekilde anahtar olusturularak 3-Shape Trios-3 tarayici ile taramasi alin-
mustir. Anterior rehberlik ve kanin koruyuculu okluzyon referans alinarak 3-Shape Splint Studio yazilimi ile splint
dizayn1 yapilmis olup, Formlabs Form 3B+ yazici ile splint reginesinden stabilizasyon splinti tiretilmistir.

Bulgular. Hastaya splint tatbiki yapildiktan sonra hastanin doérdiincii giinde agrilarinin hafif arttigi on birinci
glinde ise agrilarinin yavasca hafifledigi ve yirmi birinci giin randevusunda sifirlandig1 goriilmiistiir. Hasta tedavi
stirecinde iki haftada bir kontrollerine gelerek uyumlama yapilmis daha sonra aylik kontroller devam etmistir. Yak-
lasik 6 aylik takip siirecinden sonra agrinin tekrarlamadigi, kapanisin stabil oldugu gozlenmis, son iki randevuda
splintte herhangi bir uyumlama yapilmasina gerek goriilmemistir.

Sonuclar. Hastada splint tedavisi sonrasi okluzyonun stabil oldugu, kas spazmlarinin ve fonksiyon sirasinda
agr1 semptomlarinin giderilmesi saglanmistir. Hastanin istegi dogrultusunda ¢apraz kapanista olan disinin diizel-
mesi ve ¢apragikliginin giderilmesi amaciyla sabit ortodontik tedaviye baglanmasi planlanmigtr.

Anahtar Kelimeler. 3D Dijital tasarim, stabilizasyon splinti, TMD

...................................................................................................................................................................................................

“Sunum yapan @



Cukurova University, Faculty of Dentistry
2"|nternational Dental Congress on Additive Manufacturing (IDCAM 2024) Conference Abstract

Cukurova University, Mithat Ozsan Amfisi Adana/Turkiye

Pages: 50-50, Paper ID:32

3D-Printed Stabilization Splint Therapy For
Temporomandibular Joint Pain Before Orthodontic
Treatment

Selami Hanli', Arman Ezzati, Beyza Deniz Tiirkoglu®

Department of Orthodontics, Cukurova University, Adana, TURKEY

...................................................................................................................................................................................................

Background. Application and treatment of a stabilization splint planned digitally with a scanner and printer
for a patient with pain and loss of function in the temporomandibular joint.

Methods. In the clinical examination of a 33-year-old female patient who applied to our clinic with the
complaint of bilateral pain in her joint, limited mouth opening was detected and there was pain in the lateral and
protrusive movements of the mandible. There was pain on extraoral palpation of the condyle and masticatory mus-
cles. The patient stated that the pain in the joint and chewing muscle area was not spontaneous and that the pain
increased especially during chewing and speaking. The patient had a skeletal and dental Class I relationship and
there was slight crowding in the maxillary and mandibular anterior regions. There was a crossbite of 15 numbered
tooth. The patient has a functional shift due to crossbite.

A stabilization splint is planned for the initial treatment. The patient was scanned with a 3 Shape Trios 3 scan-
ner by creating a key in the musculoskeletal stable position with blue wax in the anterior, leaving a 2-3 mm gap
between the two closest teeth in the posterior. The splint design was made with reference to anterior guidance and
canine-protected occlusion by 3 Shape Splint Studio and a stabilization splint was produced with splint resin on
Formlabs Form 3B+ printer.

Results.After splint was applied to the patient, it was observed that the patient’s pain increased on the fourth
day and slowly decreased on the eleventh day and disappeared on the 21th day. During this period, the patient
came for check-ups every two weeks and was adjusted. After approximately 6 months of treatment, there was no
need for any adjustments to the splint in the patient.

Conclusions. After splint treatment, the patient’s occlusion was stable and muscle spasms and pain symptoms
during function were eliminated. By the patients wishes, fixed orthodontic treatment will be started to correct the
crossbite and eliminate crowding.

Keywords. 3D-Digital design, stabilization splint, TMD
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ABSTRACT

Purpose. To evaluate the elution of residual monomers from resins used in additive and subtractive man-
ufactured permanent restorations over a period of one month, using high-performance liquid chromatography
(HPLC).

Materials and Methods. Two additive manufacturing permanent crown resins (Crowntec, CT and Varse-
oSmile Crown Plus, VS) and a subtractive manufacturing resin nanoceramic (Cerasmart, CS) were used to fabri-
cate 30 disc-shaped samples (10 x 2 mm) (n=10). The elution of bisphenol A ethoxylate dimethacrylate (BisSEMA),
urethane dimethacrylate (UDMA), and triethylene glycol dimethacrylate (TEGDMA) monomers was measured
with HPLC at 1 day and 30 days after immersion. One-way analysis of variance (ANOVA) and post-hoc Tukey
tests were used to evaluate differences in eluted monomer concentrations. Paired-sample t tests were used to test
the differences in monomer concentration between storage times.

Results. CS released BisEMA and UDMA residual monomers, while VS and CT released BisSEMA and TEGD-
MA residual monomers. The residual monomer elution from CT was consistently lower than that from VS for
both BisEMA (p <0.001) and TEGDMA (p <0.001). CS showed a decreasing release pattern in BisEMA (p =0.002)
and UDMA (p <0.001) residuel monomers, whereas VS and CT showed an increasing release pattern in BisEMA
(p <0.001) and TEGDMA (p <0.001) residuel monomers.

Conclusions. The additive manufactured composite resins released higher amounts of residual monomers
than the subtractive manufactured resin nanoceramic. Although the amounts of residual monomers released in the
additive manufactured composite resins increased over time in contrast to subtractive manufactured resin nanoce-
ramic, these values were below cytotoxic levels.

...................................................................................................................................................................................................
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