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EDITORDEN

Index Copernicus, Directory Research Journals Indexing, ASOS Index ve diger indekslerde yer alan, TR-
Dizin kriterlerine uygun olarak yilda ii¢ say1 olarak yaym hayatina devam eden Dergimizin Nisan 2024
sayisinda da cesitli yayin tiplerinden dengeli bir dagilimla igerik olusturduk. Ortodonti ve prostodonti
alanlarindan dort 6zgiin arastirma makalesinde, havayolu kapasitesinin lateral sefalometrikler tizerinde
yapay zeka kullanilarak degerlendirilmesi; ortodonti hastalarinda relaps sonrasi giiliis estetiginin hasta
algist; st keser egimi ve alt yiiz yiiksekliginin estetik algi tizerindeki etkilerinin incelenmesi; CAD/CAM
seramiklerde bitim islemleri sonrasi bakteriyal adezyon miktarlarinin incelenmesine yonelik sonuglar1 ve
yorumlar1 bulacaksimz. Ug adet derleme calismasinda, restoratif dis hekimliginde tedavi yaklasimlarmin
degerlendirilmesi; implant-destekli protezlerde okluzyon; kalsiyum silikat simanlara yonelik literatiirden
sagaltilmig bilgileri bulacaksiniz. Olgu sunumu olarak ii¢ ¢aligmada, ¢ift kademeli zirkonya implantlarin
uygulamasi; digeti ¢ekilmesini giderme teknigi; iki vakada hemiseksiyon sonrasi protetik takip neticeleri yer
aliyor. Teknik not kategorisinde terminoloji egitimine yonelik innovatif bir yaklagim dnerisini okuyacaksiniz.
Gecen sayimizda gdzden kagan bir detay1 ‘erratum’ baskisi ile diizeltiyoruz.

Dergimizin yakaladigi basari ¢izgisini siirdiirmemizde biiyiilk emekleri olan ve yilda nitelikli ti¢ say1
yaymlamanin zorluklarin dzverili ve yogun calisma temposu ile karsilayan basta Prof. Dr. Ash TOPALOGLU
AK, Dog. Dr. Esra PAMUKCU, Dog. Dr. Sercan KUCUKKURT hocalarimiz olmak iizere tiimeditérlerimize;
bizlere desteklerini esirgemeyen hocalarimiz Dekanimiz Prof. Dr. Dervis YILMAZ, Dekan Yardimcilarimiz
Prof. Dr. Asli TOPALOGLU AK ve Dog. Dr. Didem ONER OZDAS ile Rektorliigiimiiz nezdinde bilimsel
dergilerimizin yonetimi ile sorumlu Prof. Dr. Mehmet Resat BASAR ve Akademik Caligsmalar Destek
grubuna; Miitevelli Heyetimize siikranlarimizi sunariz.

Tiim meslektaglarimiza esenlikler diler, gelecek sayimizda yeniden zengin bir igerikle karsimiza ¢ikana dek
Dergimizin Editorler Kurulu adina saygilarimi sunarim.

Prof. Dr. Tosun TOSUN
Aydin Dental Dergisi Editorii
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Derin Ogrenmeyle Gelistirilen Yapay Zeka
Algoritmalariyla Lateral Sefalometrik
Goriintiiler Uzerinden Faringeal Hava Yolunun
Degerlendirilmesi

Batuhan Kuleli', Mehmet Ugurlu*

ABSTRACT

Objectives: The aim of this study is to investigate the
success of pharyngeal airway detection using a special
artificial intelligence algorithm on lateral cephalometric
images obtained from cone beam computed tomography
images.

Materials and Methods: The data set of our study was
performed on the lateral cephalometric radiographs was
obtained from cone beam computed tomography images of
1040 patients before orthodontic treatment using a special
artificial intelligence algorithm and the segmentation
method were applied with the free drawing tchnique and
the pharyngeal airway was determined. Airway labeling on
images was done using CranioCatch annotation software
(CranioCatch, Eskisehir, Turkey).

Results: The artificial intelligence model was trained
with the Yolov5x model as 500 epochs and 0.01 learning
rate. Sensitivity, precision and F1 scores in the artifical
intelligence model trained in the study were 1, 0.9903 and
0.9951 respectively.

Conclusion: The model in which we evaluated the
pharyngeal airway was generally successful. Our study
is promising for the development of future CBCT
reporting systems. It is thought that these deep learning-
based systems will save physicians time as a decision
support mechanism in routine clinical practices. It is also
anticipated that it will help in minimizing interobserver
differences in the evaluation of the pharyngeal airway and
inconsistencies that may occur in the evaluations made by
observers at different times.

Keywords: Artificial Intelligence, Pharynx, Tomography.

OZET

Amag: Bu calismanin amaci, konik 1l bilgisayarl
tomografi goriintiilerinden elde edilen lateral sefalometrik
gorlntiiler iizerinde &6zel bir yapay zeka algoritmasi
kullanilarak faringeal hava yolu tespitinin basarisini
arastirmaktir.

Gere¢ ve Yontemler: Calismamizin veri seti, Ozel
bir yapay zeka algoritmasi kullanilarak 1040 hastanin
ortodontik tedavi Oncesi konik 1sinlt bilgisayarh
tomografi goriintiilerinden elde edilen lateral sefalometrik
radyografiler {izerinde gergeklestirildi ve serbest
¢izim teknigi ile segmentasyon yontemi uygulandi ve
faringeal hava yolu belirlendi. Goriintiiler iizerindeki
hava yolu etiketlemesi CranioCatch yapay zeka yazilimi
(CranioCatch, Eskisehir, Tiirkiye) kullanilarak yapildi.

Bulgular: Yapay zeka modeli Yolov5x modeli ile 500
epoch ve 0,01 6grenme oraniyla egitildi. Caligmada
egitilen yapay zeka modelinde duyarlilik, kesinlik ve F1
puanlart sirasiyla 1, 0,9903 ve 0,9951 olarak gergeklesti.

Sonugc: Faringeal hava yolunu degerlendirdigimiz model
genel olarak basariliydi. Calismamiz gelecekteki KIBT
raporlama sistemlerinin gelistirilmesi a¢isindan umut
vericidir. Derin 6grenmeye dayali bu sistemlerin rutin
klinik uygulamalarda karar destek mekanizmasi olarak
hekimlere zaman kazandiracag: diisiiniilmektedir. Ayrica
faringeal hava yolunun degerlendirilmesinde gozlemciler
aras1 farkliliklarin ve goézlemcilerin farkli zamanlarda
yaptig1 degerlendirmelerde olusabilecek tutarsizliklarin
en aza indirilmesine yardimec1 olacagi 6ngoriilmektedir.

Anahtar Kelimeler: Yapay zeka, Farinks, Tomografi.

! Orthodontic Specialist, Department of Orthodontics, Faculty of Dentistry, Eskisehir Osmangazi University, Eskisehir, Turkey

2 Associate Professor, Department of Orthodontics, Faculty of Dentistry, Eskisehir Osmangazi University, Eskisehir, Turkey
* Corresponding Author: Mehmet Ugurlu Oz, e-mail: uzm.dt.mehmetugurlu@gmail.com, ORCID: 0000-0001-7555-3177,
Eskisehir Osmangazi University, Faculty of Dentistry, Department of Orthodontics, Eskisehir, Turkey.
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Evaluation of Pharyngeal Airway with Artificial Intelligence

Introduction

It has been noted that there is variation among
individuals in terms of the shape and volume of the
upper airway. Evaluation of the effects of different
orthodontic anomalies on airway volume is important
in orthodontic clinical routine. While determining
the diagnosis and treatment parameters of the
patients, the airway capacity of the patients should
be determined and the treatment should be planned
accordingly. In a patient with insufficient airway
volume, this insufficiency can be reduced with the
correct indication and treatment plan. Implementing
the right treatment planning the patients’ quality
of life will be improved and their aesthetic and
functional needs will be met.!

Since the 1800s, researchers have always questioned
the relationship between dentofacial morphology and
respiratory function. However, due to the inadequacy
of medical devices in those years, the research
could not go beyond observation.> But today, the
connections of the airway with the surrounding
tissues can be examined comprehensively thanks to
the various methods used for airway imaging.’

In the era we live in, there are technological
developments that bring about significant changes
in our quality of life. That has brought about
significant changes one of the most important of
which is, without doubt, Artificial Intelligence (Al).
Al has gained popularity thanks to its mathematical
computing power, data storage capacity, and ability
to perform different operations.* Al is thought to
affect the prognosis of treatments by speeding up the
diagnosis of diseases. Al includes computer networks
(neural networks) that simulate human intelligence.
With the inclusion of Al in radiology, it will be easier
to detect relevant findings in diagnostic imaging and
to separate the detected images into smaller data. Al
can deliver data much faster and more reliably than
a human brain.’

Al shows advances in orthodontics. In the field of Al
in orthodontics; it can be used in many areas such as
diagnosis and treatment applications, determination
of points on lateral and frontal cephalograms,
estimation of hard and soft tissue after treatment,
classification of malocclusions, determination of
skeletal maturation of the patient and orthognathic
surgery cases.

Yu et al. aimed to create a robust skeletal diagnostic
system with lateral cephalograms. They stated
that the presented system showed 90% accuracy,
sensitivity and specificity for vertical and sagittal
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skeletal diagnosis.® Aboudara et al. found successful
results in determining the need for orthognathic
surgery with AT and planning orthognathic surgery.’
Kok et al. determined the skeletal maturation period
by examining the cervical vertebral stages defined in
cephalograms with an AI model. They reported that
the Al model can be applied for diagnostic purposes
in all branches of science where skeletal growth and
development need to be determined, as a result of
which more objective decisions can be made.?

The aim of the machine learning method, which has
become widespread recently in this study, is to prevent
the evaluation differences between the individuals
evaluating. In the evaluation of the pharyngeal airway
and the different evaluations that may be seen at other
times of the individuals evaluating the pharyngeal
airway. We propose an automated system consisting
of Deep Convolutional Neural Networks (DCNN)
and algorithmic heuristics. This study aims to reveal
an alternative way to evaluate the pharyngeal airway
in an automated, fast and reliable way using the deep
learning method.

Materials and Methods

In this study, cephalograms formed from ultra-low
dose CBCT data obtained from patients who applied to
Eskisehir Osmangazi University Faculty of Dentistry
Department of Orthodontics for orthodontic treatment
were used as materials. The dataset consists of CBCT
images of 1040 patients without any traumatic
facial deformity or craniofacial syndrome, based
on the archive of Eskisehir Osmangazi University
Faculty of Dentistry, Department of Orthodontics,
between January 2013 and March 2022. Radiographs
of patients_whose radiographic images have low
image quality (artifacts due to position errors during
imaging, metal artifacts, etc.) were not included in
the study.

The study protocol was approved by the Eskisehir
Osmangazi University Non-Interventional Clinical
Research Ethics Committee (decision date and
number: 26.07.2022/19). The study was carried out
according to the principles of the Declaration of
Helsinki.

In the study, cephalometric radiographs were created
by adjusting the head position so that the Frankfort
Horizontal plane was parallel to the ground using the
Dolphin Imaging 11.95 software (Dolphin Imaging
and Management Solutions, Chatsworth, Calif)
from the DICOM files recorded from the CBCT
images of 1040 patients. The project was created by
uploading the created cephalometric radiographs to
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CranioCatch labeling software (Eskisehir, Tiirkiye).
Cephalometric films obtained from cone beam
computed tomography images of 1040 patients
were loaded into the CranioCatch program to
create a project. Labeling of the pharyngeal airway
on lateral cephalometric films using CranioCatch
(Eskisehir, Turkey) software using Precision 3640
Tower CTO BASE workstation (Intel(R) Xeon(R)
W-1250P (6 cores, 12) and a 27, 1920x1080 pixel
IPS LCD monitor (Dell, Texas, USA) in Eskisehir

Kuleli B. ,Ugurlu M.

Osmangazi University Faculty of Dentistry Dental
Al Laboratory. On lateral cephalometric films,
the outer borders of the pharyngeal airway were
manually labeled by the same researcher using the
free drawing technique (polygon method), using the
upper point of the pterygomaxillary fissure at the top,
the base of the epiglottis at the bottom, and the walls
of the pharyngeal airway on the sides as references.
(Figure 1)

Figure 1. Polygonal labeling of the pharyngeal airway

The architecture was built with the transfer learning
methods in the Pytorch library. For the detection
of the pharyngeal airway, 500 epochs were trained
with the Yolov5x Segmentation model among the
Yolov5, You Only Look Once (YOLO) computerized
image models with the transfer training technique.
1040 images and 1040 tags were mixed. Images
are resized to 640 x 640. The data groups were
divided into 3 separate groups training, testing
and validation as 80% training, 10% test and 10%
validation dataset. Validation and training datasets
were used to generate and estimate the CNN
algorithm weight factors. The performances of the
models were examined using the test data set. Data
generated from the test dataset were not reused. The
learning rate of the model was determined as 0.01.
This process has been implemented on computer
material containing Precision 3640 Tower CTO
BASE workstation Intel(R) Xeon(R) W-1250P (6
cores, 12M cache), base processor frequency 4.1
GHz, Max Turbo Frequency 4.8 GHz) DDR4-2666,
64 GB DDR4 (4 X16GB) 2666 MHz UDIMM
ECC Memory capacity, 256 GB SSD SATA, Nvidia
Quadro P620, 2 GB) (Dell, Texas, USA) at Eskisehir
Osmangazi University Faculty of Dentistry Dental-
Al Laboratory.
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Looking at the ROC curve and AUC values, these
parameters were calculated for the measurement
of success evaluation, and the performances of the
models in the detection of the pharyngeal airway
were compared. The ROC curve is a performance
measure calculated mathematically as the true
positive rate (TPR) divided by the false positive
rate (FPR). The purpose of the ROC curve is to be
located at the point (0,1) in the upper left corner. At
this point, the FP value and the FPR value are zero. In
general, the accuracy of the test increases as the ROC
curve approaches the upper left region. The x-axis
on the sensitivity-precision graph and the y-axis on
the ROC curve stand for TPR (Recall-Precision).
Therefore, the graphs are formed similarly to each
other. The Precision-Precision (PR) graph evaluates
the performance of the highly important positive
group. The target of the PR curve is to be in the upper
right corner.

Results

F1 (the harmonic mean of precision and recall
score), precision and sensitivity, scores calculated for
pharyngeal airway detection of deep learning models
are 0.9951, 0.9903 and 1 respectively. According
to the general analysis, there were 103 correct and
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Evaluation of Pharyngeal Airway with Artificial Intelligence

1 incorrect prediction out of 104 tests. In the tests
on the Al program of the Pharyngeal airway. In 1
incorrectly predicted image, the program drew an

Table 1. Findings obtained as a result of model training

area much larger than the size of the original label.
There were no tags found. The findings are shown
in Table 1.

Model Name Faryngeal Airway
Number of Education Images 832
Number of Education Images 832
Number of Test Images 104
Number of Test Labels 104
Validation Number of Images 104
Validation Number of tags 104
IoU Thresold: Correct for 50% (TP) 103
IoU Thresold: False Found (FP) 1
IoU Thresold: Not Found (FN) 0
Sensitivity (TP / (TP + FN)) 1
Precision (TP / (TP + FP)) 0,9903
F1 Score (2TP / (2TP + FP + FN)) 0,9951
Epoch 500
Learning Rate 0.01
Model Yolov5

IoU: Intersection over Union
TP: True positives, FP: False Positives, FN: False Negatives

The real images (manually labeled images) of the
pharyngeal airway on the lateral cephalometric
radiographs and the Al program prediction images
are shown in Figure 2 and Figure 3. The formulas

of the FPR and TPR measures are presented in
Figure 4. PR graphic reveals that we have grouped
all positive values as positive, thus increasing the
accuracy (Figure 5)

Figure 2. Real image (a) of pharyngeal airway in lateral cephalometry and artificial intelligence program prediction image (b)
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Figure 3. Real image (a) of pharyngeal airway in lateral cephalometry and artificial intelligence program prediction image (b)
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Discussion

Different techniques are used in the imaging and
evaluation of pharyngeal expectations. In this study,
lateral cephalometric images obtained from cone
beam computed tomography images were studied.
Although the use of lateral cephalometric images for
pharyngeal airway detection and evaluation has been
criticized for evaluating a three-dimensional structure
using two dimensions and not fully presenting soft
tissue detail, it is preferred by orthodontists due to
its ease of use in their clinical practice.'

Cephalometric imaging may be preferred for various
reasons such as ease of application, low cost, and
easier comparison with other studies.'*" It has been
reported that lateral cephalometric images, which
are not sufficient for horizontal plane examinations,
are still successful in the evaluation of pharyngeal
tissues.'®

Moon J et al. investigated the amount of learning
data required for adequate training in Al deep
learning systems. They noted that Al's finding errors
were highly correlated not only with the number of
training data, but also with the amount of objectives
set for each image. The probability of detection
errors is inversely proportional to the increase in the
number of data in Al training. They stated that at
least 2300 data are needed to develop Al in terms of
prediction applications. There are 1040 data in our
research.!”

Sin et al. used CBCT images of 306 patients to
determine the pharyngeal airway and created an Al
algorithm. In this study, in which U-Net architecture
was used, the algorithm was found to be successful
when the measurements made with manual methods
were compared with the measurements resulting
from automatic segmentation.'® In our study,
pharyngeal airway detection was also performed, but
we developed the Al algorithm using the Yolov5x-
seg model on 1040 lateral cephalometric images.
We used lateral cephalometric images obtained
from CBCT data in our research to reduce layered
and bilateral structures. However layered structures
still appeared in the images. The lateral borders of
the pharyngeal airway could not be clearly detected
in some images. To solve this problem, it may be
recommended to use MIP images similar to those of
Kim M et al."”

Leonardi et al. conducted a study to test the success
of deep learning supported models of automatic
segmentation of the pharyngeal airway and sinonasal
cavity. It has been reported that deep learning
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supported models of automatic segmentation
show successful performance.” In our study, the
Al algorithm we developed for pharyngeal airway
detection, which supports this research, was found
to be successful in general. While the amount of
research dealing with DL for the identification of
anatomical structures in 2D and 3D radiographs is
increasing rapidly, we can never be completely sure
of the results. Moreover, it is not known how much
research on DL has developed and whether there is
a difference in accuracy between 2D and 3D images.
Our aim in this research is to support the removal of
this suspicion by examining the success of DL on 2D
cephalometric images created from CBCT images.
Another limitation of ours is that the respiratory
phase of the airway, which is a dynamic area affected
by respiratory changes, could not be standardized
during extraction. Since the study was retrospective,
the patients' swallowing and therefore their epiglottis
positions during imaging could not be standardized.

Conclusion

If we look at the F1 score, sensitivity and precision
values in our research for the pharyngeal airway,
the F1 score was 99%, the precision value was
99%, and the sensitivity value was 100%. In the Al
model we developed, which we applied to the lateral
cephalometric images obtained from 1040 patients,
there were no tags that could not be found, and the
model was generally successful.

The results we obtained in the detection of the
pharyngeal airway labeled with the segmentation
method on the lateral cephalometric images
produced from the CBCT data with the algorithm we
developed are promising. Thanks to the data we reach
of Al-based systems, we think that it will create the
potential to save time for orthodontists time in cases
where we need pharyngeal airway measurement such
as orthognathic surgery planning and functional jaw
orthopedics in orthodontic routine.
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Ortodontik Niiks Sonrasi Degisikliklerin Ortodonti
Hastalarinin Giiliimseme Estetigi Algisina Etkisi

Merve Atag', Nurver Karsh*

ABSTRACT

Objective: To evaluate the impact of potential tooth
movement following orthodontic relapse on the aesthetic
perception of patients undergoing orthodontic treatment.

Materials and Methods: Frontal and lateral smiling
photographs of one female and one male volunteer
who had previously received orthodontic treatment and
hade a regular profile with class I occlusion and class I
skeletal pattern were evaluated. Variables included in the
evaluation made by 200 laypeople who had undergone
orthodontic treatment using photographs of male and
female smiles: median diastema, overbite change, central
tooth extrusion, labiolingual inclination of incisors and
labiolingual translation of lateral teeth. Evaluators rated
the overall attractiveness and acceptability of each photo
using a scale of 0 to 10.

Results: There were statistical differences in aesthetic
ratings between female and male evaluators. Median
diastema and central tooth extrusion of 0.5 mm or larger
affected female and male model attractiveness scores. The
acceptable range for overbite, maxillary incisor inclination,
and labiolingual translation of the maxillary lateral tooth
varied between the female and the male models.

Conclusions: Female evaluators were more critical
in aesthetic evaluation. 0.5 mm median diastema and
central tooth extrusion adversely affected smile aesthetics.
Although there were differences between male and female
models, raters tolerated limited overbite (0 mm) less than
increased overbite. Moreover, the lingual inclination of the
upper incisors was more acceptable than labial movement.
Perception of labiolingual translation of the upper lateral
tooth varied depending on the perspective and model
being evaluated.

Keywords: Aesthetics, incisors, Perception, Relapse,
Smiling

OZET

Amag: Ortodontik niiks sonrasi dis hareketinin, ortodontik
tedavi goren hastalarin estetik algilari iizerindeki etkisini
degerlendirmek.

Gere¢ ve Yontemler: Daha Once ortodontik tedavi
gormiis, simif I okliizyon ve simif I iskelet yapisina sahip
diizgiin profilli bir kadin ve bir erkek goniilliiniin frontal
ve lateral giilimseme fotograflari degerlendirildi. Kadin
ve erkek giilimseme fotograflar1 kullanilarak, ortodontik
tedavi gormiis 200 kisi tarafindan degerlendirilen
degiskenler: median diastema, overbite degisimi, santral
dis ekstruzyonu, kesici dislerin labiolingual inklinasyonu
ve lateral disin labiolingual translasyonu. Degerlendiriciler,
her fotografin genel cekiciligini ve kabul edilebilirligini
0’dan 10’a kadar bir 6l¢ek kullanarak derecelendirdi (0:
en az ¢ekici; 10: en ¢ekici).

Bulgular: Kadin ve erkek degerlendiriciler arasinda
estetik derecelendirmelerde istatistiksel farkliliklar
mevcuttu. Kadin ve erkek model ¢ekicilik skorlari, 0.5
mm veya daha biliylik median diastema ve santral dis
ekstriizyonundan etkilendi. Overbite, maksiller kesici
dis inklinasyonu ve maksiller lateral disin labiolingual
translasyonu i¢in kabul edilebilir aralik, kadin ve erkek
model arasinda farklilik gosterdi.

Sonug¢: Kadin degerlendiriciler estetik degerlendirmede
daha elestireldi. 0.5 mm median diastema ve santral dis
ekstruzyonu giiliimseme estetigini olumsuz etkiledi. Erkek
ve kadin modeller arasinda farkliliklar olmasina ragmen,
degerlendiriciler sinirli overbite’t (0 mm) artan overbite’a
gore daha az tolere etti. Ayrica iist kesici dislerin lingual
egiminin labial egime goére daha kabul edilebilir oldugu
gozlendi. Ust lateral disin labiolingual translasyon algisi,
degerlendirilen perspektife ve modele bagli olarak
degisiklik gosterdi.

Anahtar kelimeler: Estetik, Kesici Disler, Algi, Niiks,
Giiliimseme
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Relapse on the Perception of Smile Esthetics

Giris

Maintaining aesthetic and functional tooth positions
after orthodontic treatment plays a critical role in the
treatment’s success. After the active treatment phase,
the aim is to make the treatment results permanent
by employing a suitable retention protocol. However,
it is possible for unwanted changes to occur
after treatment due to drawbacks such as patient
cooperation issues, unsuitable retention protocols,
and snapped, broken, or lost retainers.! Moreover,
unrelated to the treatment, surrounding soft-tissue
pressure and changes in the skeletal structure due to
aging can also lead to deterioration in tooth position.?
Observations reveal a strong relationship between
patients’ perception of post-treatment stability
and current satisfaction in the event of a possible
relapse.®** Patients may request retreatment due to
dissatisfaction resulting from tooth movement after
treatment.** Therefore, it is crucial to accurately
delineate the patient’s awareness of relapse and the
determinants that prompt the pursuit of retreatment.
The anterior teeth are more likely to be noticed and
considered important due to aesthetic reasons. The
awareness and discomfort level of patients regarding
position changes in the anterior teeth can be assessed
by simulating the alterations using Photoshop
software.*” The null hypothesis of this study claims
that the simulated post-relapse maxillary incisor
movements in both female and male models do
not exert any influence on the perception of smile
aesthetics. Although there are studies examining
the effects of tooth position changes on aesthetic
perception, to the best of our knowledge, there
has been no study evaluating patient awareness of
possible post-relapse tooth movement simulated with
Photoshop programme.”? Therefore, the objective of
this study was to measure patient relapse awareness
by simulating possible tooth movement after
orthodontic relapse in photographs of smiles. The
null hypotheses were the following:

1. Patients would not recognize posttreatment
changes of median diastema, overbite change,
central tooth extrusion, labiolingual inclination
of incisors and labiolingual translation of lateral
teeth.

2. There was no difference in the aesthetic
evaluation of potential tooth movements after
orthodontic relapse between male and female
patients undergoing orthodontic treatment.
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Materials and Method

The study obtained ethical approval from the Ethics
Committee of the Karadeniz Technical University
Faculty of Dentistry (Decision date: 21/09/2022,
Protocol no: 2022/11). The study included a
male and a female volunteer who were receiving
orthodontic treatment in our clinic and had not
received any previous conservative or prosthetic
therapy for their anterior teeth. The two individuals
were selected according to the following criteria:
(1) class I occlusion and class I skeletal model with
normal overjet and overbite, (2) normal-range values
of hard tissue according to cephalometric analysis
(Nemoceph V.2022) (Supplementary Table 1), (3)
proper teeth alignment, (4) symmetrical tooth form,
and (5) healthy gingival structure. Both male and
female individuals who satisfied the requirements
were provided with details about the research and
subsequently signed a consent form of their own
volition. The individuals’ head positions were
adjusted to ensure that the Frankfort horizontal plane
and the pupillary line were parallel to the ground’
and their smiles were photographed up close from
frontal and lateral perspectives.As a first step, the
color, brightness, and contrast of the photographs
were adjusted in Adobe Photoshop (version 23.5.1,
Adobe Systems, California, USA). The photos were
then retouched to remove stains and discolorations
on the lips and skin and to improve the appearance
of the teeth and gums. The size of the photograph
was adjusted so that each millimeter measured on
it was clinically equal to 1 mm (1:1 ratio) when
imported into a web-based survey form. The photo
was cropped to include the area between the chin
and the tip of the nose. The application of tooth
movements was guided by prior research and clinical
expertise. %!*'? The following tooth movements were
evaluated in the study:

1. Extrusion of the right maxillary central
incisor in 0.25-mm steps (from 0.25 to 1.5
mm)

2. Labiolingual translation of the right
maxillary lateral incisor in the frontal smile
photograph in 0.5-mm steps (+0.5 mm, +1
mm, +1.5 mm, -0.5 mm, -1 mm, -1.5 mm)
(a positive sign indicates labial movement;
a negative sign indicates lingual movement)

3. Labiolingual translation of the right maxillary
lateral incisor in 0.5-mm steps (+0.5 mm, +1
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mm, +1.5 mm, -0.5 mm, -1 mm, -1.5 mm) in
the profile smile photograph (a positive sign
indicates labial movement; a negative sign
indicates lingual movement)

4. Change of median diastema in 0.5-mm steps
(from 0.5 to 2 mm)

5. Change of overbite in 1 mm steps (from O to
6 mm) (with the movement of the mandibular
anterior tooth segment)

6. Labiolingual inclination of maxillary incisors
in 5 steps (+5, +10, +15, -5, -10, -150) (a
positive sign indicates labial movement; a
negative sign indicates lingual movement)

A decision was made to use three-dimensional (3D)
digital models as a reference for the labiolingual
translation of the lateral tooth and the labiolingual
inclination of the incisors. 3D digital models of the
teeth in the upper and lower jaws were obtained at
the same time with photographic records and were
created using the 3Shape® TRIOS® intraoral scanner
(3Shape®, Copenhagen, Denmark). The positions of

Supplementary Table 1. Cephalometric measurements.

Atag M., Karsl N.

the teeth in the 3D digital model were changed with
Ortho Analyzer™ software (3Shape®, Copenhagen,
Denmark). To achieve this, the appropriate angle and
position of the 3D models corresponding to the smile
photographs were chosen. Subsequently, sequential
tooth adjustments were implemented without
altering the model’s location, and screenshots were
captured. Screenshots were used as a reference to
simulate tooth movement in the smile photographs
with Adobe Photoshop (version 23.5.1, Adobe
Systems, California, USA). For each gender, 6
sets of photos were produced. Each set included an
unaltered control photograph (except for the overbite
variable). Ultimately, a total of 80 photos of both
genders were produced for the survey. A survey form
was created with the web-based application Google
Forms (Mountain View, CA). The first section of
the survey form consisted of short-answer questions
regarding the evaluator’s age, gender, educational
status, and duration of treatment. The following 6
sections consisted of smile photographs, and under
each photograph was a rating scale from 0 to 10 (0:
least attractive; 10: most attractive).

Measurements 1:{‘;;2? SD Fl\e/ll::llle Subject 1\1\;[:;2 Subject
SNA° 82 2 82 82
SNB° 80 2 79
ANB° 2 1 3
U1/SN° 103 3 16 106
U1/NA° 22 2 24 24
UI-NA, mm 4 1 4.1 3.1
Ul-L1° 131 6 129 129
L1/NB° 25 2 26 24
L1-NB, mm 4 1 1.9 33

$ SD: standard deviation.

Participants who evaluated the photos were selected
from among those who received orthodontic
treatment in our clinic and were between 18 and 50
years old. The sample size was determined by power
analysis. Based on research conducted by Jiang et al.®
the participant sample size was calculated using an
alpha error of 0.05, beta error of 0.20, and effect size
of 0.42, leading to the conclusion that 180 patients
would be sufficient. However, with possible data
loss in mind, plans were made to include at least
200 patients in total in the study.
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The evaluators were briefly informed about the study
and signed a voluntary consent form to participate.
Two separate survey forms for male and female
models created in Google Forms were presented in
a computer environment monitored by a supervisor.
First, the personal information of the evaluators was
collected. The evaluators were then presented with
the photos in random order and rated them on a scale
of 0 to 10 (0: least attractive; 10: most attractive).
They were given 10 seconds to rate each photo and
each photograph was displayed only once. After a
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period of 2 weeks, a random selection was made of
25% of the participants, consisting of 25 women and
25 men, to conduct a re-evaluation of all images.

The statistical software NCSS® (Number Cruncher
Statistical System) 2020 (NCSS LLC, Kaysville,
Utah, USA) was used for statistical analysis.
Descriptive statistical methods such as the standard
deviation and mean were used for quantitative
variables, and the frequency and percentage were
used for qualitative variables. A Shapiro-Wilk test
and box plot graphics were used to evaluate whether
the data conformed to a normal distribution. A
Student's t-test was used in two-group evaluations
of variables that showed normal distributions. The
Mann-Whitney U test was employed to assess
variables that exhibited non-normal distributions in
two-group comparisons. In evaluating differences
in attractiveness ratings, the Bonferroni test was
used for repeated-measures post-hoc comparisons
of variables that showed normal distributions. The
Bonferroni Dunn test was employed for Friedman
post-hoc comparisons on variables that weren't
assigned to a normal distribution. The educational
status was assessed by comparing gender using
Pearson's chi-squared test. The results were evaluated
at a 95% confidence interval and a significance level
of p<0.05.

Results

There were no statistically significant differences
between female and male participants in terms of
age, duration of treatment, and educational status
(Supplementary Table 2). The reliability of the ratings
was tested using Intraclass Coefficient Correlation
(ICC). The agreement for each photo ranged from
modest (ICC = 0.40) to excellent (ICC = 0.90). There
were statistical differences between male and female
participants in some cases regarding the evaluation
of the images (p<0.05, p<0.001); male participants
gave higher scores (Tables 1 and 2). Among the
diastema photos of the male and female models, the
most attractive smile for both gender groups was the
smile without diastema (Figure 1, a) (Tables 1 and
2). In the supplementary figure 1, the female model's
overbite images with a 2-mm and 3-mm overbite
received the greatest points from the participants. On
the other hand, the male model's overbite photos with
a 2-mm, 3-mm, 4-mm, and 5-mm overbite received
the highest scores. Furthermore, the 0-mm overbite
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photos of the female and male models received the
lowest score from both groups of participants (Tables
1 and 2). The participants rated the photos of female
models at +5°, 0° (control), -5°, and -10° with the
highest scores (Figure 2). Female participants rated
the photos at +15° and -15° with the lowest scores,
while male participants rated the +15° image with the
lowest score (Table 1). For male smile photographs
(Figure 2), female participants gave the highest
scores to 0° (control), -5°, -10°, and -15° photos,
while male participants gave the highest scores to
-5°,-10°, and -15° photos. Additionally, participants
gave the lowest scores to +10° and +15° images
(Table 2). Figure 3 displays extrusion images of both
female and male models. Among these photos, the
ones with 0-mm (control) and 0.25-mm extrusion
obtained the highest scores from both genders, as
shown in Tables 1 and 2.

In the evaluations of the female model, the translation
images in profile and frontal view (Figures 4 and
Supplementary Figure 2) that were considered the
most attractive by female participants were the photos
having a translation of +0.5 mm, 0 mm (control), and
-0.5 mm. Although there was no significant disparity
in attractiveness ratings between labial and lingual
translation images when viewed from the front,
labial movements at a distance of 1 mm in profile
view received lower scores compared to lingual
movements. According to male participants, the
most attractive photos in frontal view were +1 mm,
+0.5 mm, 0 mm and -0.5 mm ones. Moreover, there
was no significant difference in attractiveness scores
between labial and lingual movements with the same
distance except for 1 mm of lingual movement, which
was scored lower than labial movement. In profile
view, male participants rated the +0.5 mm, 0 mm,
-0.5 mm, -1 mm and -1.5 mm images as the most
attractive. Labial movements with a starting point of
1-mm were assigned low aesthetic values according
to Table 1. When assessing the attractivemess of
male smiles, both male and female participants rated
frontal photos with +0.5 mm, 0 mm, -0.5 mm, -1mm,
and -1.5 mm as the most attractive. The images
with +0.5 mm, 0 mm, -0.5 mm, and -1 mm in profile
view were likewise considered the most visually
appealing. All participants rated labial movements
lower than lingual movements with the same distance
starting from 1 mm in both views (Table 2).
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Supplementary Table 2. A comparison of demographic features based on gender

Gender
Female Male P
Age Mean+SD 20.19+3.76 19.95+2.37 70.646
Treatment duration (m) Mean+SD 29.13+£21.68 30.73423.24 70.759
Educational status High school 55% 61% £0.390
University 45% 39%
$ SD: standard deviation, "Mann-Whitney U test, * Pearson's chi-squared test
Table 1. Gender-based evaluation of scores assigned to photographs of female smiles
Female Male
Measurements (mm/°) Mean' SD Mean? SD p
Diastema
0 mm (control) 6.7 (a) 2.36 7.28 (a) 2.05 0.065
0.5 mm 4.46 (b) 2.37 5.54 (b) 2.20 0.001**
1 mm 3.08 (¢) 2.11 3.80 (¢) 2.15 0.018%*
1.5 mm 2.43 (d) 1.91 3.20 (d) 2.11 0.008**
2 mm 1.89 (e) 1.77 2.23 (e) 2.05 0.340
Overbite
0 mm 4.69 (e) 2.40 5.34 (d) 2.40 0.057
1 mm 5.64 (c,d) 2.31 6.39 (¢) 2.09 0.017*
2 mm 6.86 (a) 2.14 7.08 (a) 2.02 0.438
3 mm 6.47(a,b) 2.27 6.76 (a,b) 2.12 0.822
4 mm 6.16 (b,c) 2,37 6.54 (b,c) 2.14 0.062
5 mm 5.86 (c,d) 2.31 6.55 (b,c) 2.35 0.038*
6 mm 5.65 (d) 2.43 6.42 (b,c) 2.22 0.020*
Labiolingual inclination
15° labial 4.27 (d) 2.17 4.47 (d) 2.04 0.502
10° labial 5.08 (b,c) 2.09 5.28 (¢) 1.93 0.483
5° labial 5.68 (a) 2.19 5.76 (a) 2.09 0.792
0 (control) 5.92 (a) 2.08 6.08 (a) 2.09 0.588
5° lingual 5.64 (a,b) 2.20 6.07 (a) 2.28 0.176
10° lingual 5.51 (a,b) 2.18 6.06 (a) 2.05 0.588
15° lingual 4.75 (c,d) 2.35 5.79 (b,c) 2.42 0.002**
Extrusion
0 mm (control) 6.79 (a) 2.02 6.76 (a) 2.00 0.916
0.25 mm 6.36 (a,b) 2.19 6.75 (a) 1.92 0.182
0.5 mm 6.01 (b) 2.13 6.31 (b) 1.95 0.300
0.75 mm 5.40 (c) 2.11 5.82 (¢) 1.96 0.146
1 mm 4.17 (d) 2.08 4.68 (d) 2.12 0.088
1.25 mm 3.75 (e) 2.23 4.48 (d) 2.20 0.021*
1.5 mm 3.53 (e) 2.13 4.31 () 2.18 0.011*
Labiolingual translation (profil)
1.5 mm labial 3.95 (e) 1.89 4.45 (¢) 1.90 0.064
1 mm labial 4.92 (d) 1.87 5.48 (b) 2.01 0.043*
0.5 mm labial 6.12 (a) 1.99 6.28 (a) 1.97 0.568
0 mm (control) 6.36 (a) 1.9 6.25 (a) 2.02 0.692

+ The letters after the values indicate pairwise comparisons of females. Different letters indicate statistically significant differences.
1 The letters after the values indicate pairwise comparisons of males. Different letters indicate statistically significant differences.
§ SD: standard deviation.

*p<0.05 **p<0.01 ***p<0.001
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Table 1. Extended. Gender-based evaluation of scores assigned to photographs of female smiles

Female Male

Measurements (mm/®) Mean' SD Mean* SD p

0.5 mm lingual 6.28 (a,b) 2.12 6.38 (a) 2.02 0.733
1 mm lingual 5.87 (b,c) 2.10 6.09 (a) 1.86 0.433
1.5 mm lingual 5.62 (¢) 2.05 5.97 (a) 1.91 0.213
Labiolingual translation (frontal)

1.5 mm labial 5.17 (d) 1.94 5.19 (d) 2.02 0.943
1 mm labial 6.30 (b,c) 2.03 6.77 (a,b) 1.89 0.092
0.5 mm labial 7.13 (a) 1.69 7.10 (a,b) 1.82 0.904
0 mm (control) 7.24 (a) 1.85 7.05 (a) 1.94 0.480
0.5 mm lingual 6.77 (a,b) 2.07 6.73 (a,b) 1.88 0.886
1 mm lingual 6.06 (¢) 2.03 6.12 (c) 1.98 0.833
1.5 mm lingual 5.00 (d) 2.03 5.26 (d) 2.00 0.362

"The letters after the values indicate pairwise comparisons of females. Different letters indicate statistically significant differences.
i The letters after the values indicate pairwise comparisons of males. Different letters indicate statistically significant differences.
$SD: standard deviation.

*p<0.05 **p<0.01 ***p<0.001

Table 2. Gender-based evaluation of scores assigned to photographs of male smiles

Female Male
Measurements (mm/°) Mean’ SD Mean? SD p
Diastema
0 mm (control) 6.87 (a) 1.99 7.09 (a) 1.78 0411
0.5 mm 3.57 (b) 2.09 4.23 (b) 2.10 0.027*
1 mm 291 (¢) 1.96 3.16 (c) 2.06 0.381
1.5 mm 2.20 (d) 1.90 2.42 () 2.13 0.009*
2 mm 1.71 (e) 1.77 2.09 d) 2.09 0.340
Overbite
0 mm 4.29 (d) 222 438 (d) 2.25 0.776
1 mm 537 (¢) 2.19 5.64 (c) 1.98 0.361
2 mm 6.86 (a,b) 2.13 7.01 (a,b) 1.65 0.209
3 mm 7.27 (a) 1.81 7.19 (a,b) 1.89 0.760
4 mm 6.93 (a,b) 2.15 7.24 (a) 1.95 0.287
5 mm 6.83 (a,b) 2.13 6.76 (a,b) 2.01 0.811
6 mm 6.64 (b) 2.20 6.66 (b) 2.37 0.951
Labiolingual inclination
15° labial 3.80 (¢) 1.91 4.10 (c) 2.16 0.300
10° labial 4.10 (¢) 2.10 4.45 (c) 2.11 0.241
5° labial 5.07 (b) 2.02 542 (b) 2.06 0.227
0 (control) 5.39 (a,b) 2.16 5.58 (b) 2.04 0.524
5° lingual 5.86 (a) 2.23 5.97 (a,b) 2.00 0.714
10° lingual 5.78 (a) 2.24 5.93 (a,b) 2.03 0.620
15° lingual 5.73 (a) 221 6.13 (a) 2.00 0.182
Extrusion
0 mm (control) 7.32 (a) 2.06 7.35 (a) 1.74 0.912
0.25 mm 6.95 (a) 2.09 6.97 (a) 1.82 0.565
0.5 mm 5.77 (b) 221 6.16 (b) 2.02 0.195
0.75 mm 5.54 (b,c) 2.03 5.71¢(h,c) 1.99 0.551
1 mm 5.26 (¢) 2.06 5.56 (c) 1.92 0.289
1.25 mm 4.02 (d) 2.03 4.55(d) 2.08 0.070
1.5 mm 3.68 (e) 2.16 4.15 (e) 2.17 0.126
Labiolingual translation (profil)
1.5 mm labial 3.54 (d) 1.95 3.97 () 1.97 0.122
1 mm labial 4.25 (¢) 1.99 4.46 (c) 2.02 0.459
0.5 mm labial 5.35 (a) 2.32 5.77 (a,b) 2.04 0.175
0 mm (control) 5.66 (a) 2.19 5.97 (a,b) 2.04 0.302

T The letters after the values indicate pairwise comparisons of females. Different letters indicate statistically significant differences.
i The letters after the values indicate pairwise comparisons of males. Different letters indicate statistically significant differences.

§ SD: standard deviation.

*p<0.05 **p<0.01 ***p<0.001
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Table 2. Extended. Gender-based evaluation of scores assigned to photographs of male smiles

Female Male

Measurements (mm/°) Mean' SD Mean* SD p

0.5 mm lingual 5.63 (a) 2.12 6.04 (a) 2.05 0.167
1 mm lingual 5.28 (a) 2.18 5.75 (a) 2.00 0.114
1.5 mm lingual 4.79 (b) 2.15 531 () 2.29 0.099
Labiolingual translation (frontal)

1.5 mm labial 5.11 () 1.96 538 (c) 2.08 0.347
1 mm labial 6.09 (b) 1.92 6.52 (b) 1.82 0.105
0.5 mm labial 7.15 (a) 1.93 7.10 (a) 1.98 0.857
0 mm (control) 7.10 (a) 1.91 7.30 (a) 1.70 0.435
0.5 mm lingual 7.18 (a) 1.96 7.33 (a) 1.73 0.566
1 mm lingual 7.10 (a) 1.83 7.02(a,b) 1.98 0.767
1.5 mm lingual 7.05 (a) 1.84 6.91 (a,b) 1.88 0.596

"The letters after the values indicate pairwise comparisons of females. Different letters indicate statistically significant differences.
* The letters after the values indicate pairwise comparisons of males. Different letters indicate statistically significant differences.
$SD: standard deviation.

*p<0.05 **p<0.01 ***p<0.001

Figure 1. Female and male models showing a gradual (0.5 mm) increase in the level of midline diastema between maxillary central incisors. a. 0
mm, control. b. 0.5 mm. ¢. 1 mm. d. 1.5 mm. e. 2 mm.
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Figure 2. Female and male models showing a gradual change (5°) in the level of labiolingual inclination of maxillary incisors. a +15°. b +10°. ¢
+5°.d 0°, control. e -5°. f-10°. g -15°

Figure 3. Female and male models showing a gradual increase (0.25 mm) in the level of extrusion of the right maxillary central tooth. a 0 mm,
control b 0.25 mm. ¢ 0.5 mm. d 0.75 mm. e 1 mm. f .25 mm. g 1.5 mm.
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"ﬂ

Figure 4. Female and male models showing a gradual change (0.5 mm) in the level of labiolingual translation of the right maxillary lateral incisor
(profil wiew). a +1.5 mm. b +1 mm. ¢ +0.5 mm. d 0 mm, control. e -0.5 mm. f-1 mm. g -1.5

Discussion

Several studies on patient perceptions and attitudes
towards post-treatment changes state that mandibular
incisor irregularity is the best indicator for awareness
of change, and the main factor in discontent is
recognizing the increase in maxillary irregularity.*!?
A possible reason for patient sensitivity regarding
this area is that the maxillary anterior teeth stand out
aesthetically when smiling. In addition, Karsli et al.*
found that a change in overbite ranging from 1 to 3
mm was identified as a potential factor influencing
requests for retreatment. However, the researchers
could not establish whether these requests were
prompted by aesthetic concerns or functional issues.
Therefore, this study aimed to explore the aesthetic
perceptions of patients regarding possible tooth
movement and overbite change after orthodontic
relapse in the maxillary anterior region. Aesthetic
perception of variables can be measured with smile
photographs taken from an appropriate angle.!%!4-16
This study utilized smile photographs of both gender
in recognition of the fact that a model's gender affects
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aesthetic perception.'”!® Furthermore, the photos
were cropped to include the lower third of the face
to allow evaluators to focus on the smile." The group
of participants who evaluated the variables in the
photographs consisted only of patients who had
undergone orthodontic treatment. As there may be
differences in the aesthetic perceptions of individuals
with and without experience of orthodontic treatment,
individuals without relevant experience were not
included in the study.” There were significant
differences in the aesthetic ratings between male and
female participants, with male evaluators providing
higher scores. This outcome was in line with research
findings that suggest the evaluator's gender plays a
role in assessing the attractiveness of smiles.”'20-2!
Previous studies on smile aesthetics had
predominantly concentrated on assessments of upper
anterior teeth.®%1215222¢ Fyrthermore, research
examining the impact of tooth wear on the level
discrepancy reveals that even a minimal alteration of
0.5- mm in the central incisors might negatively
impact the visual appeal of a smile.!®?* This result
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was consistent with our findings regarding change
related to extrusion. Furthermore, due to the extrusion
of the central tooth, changes occur at both the incisal
edge level and the gingival margin level. For
laypeople, however, the problem caused by
asymmetry at the gingival margin level occurs only
in more severe cases.'*?* Therefore, we believe that
the fact that the 0.5-mm extrusion in the study was
not rated as attractive is due to the incisal edge
asymmetry rather than the change in the gingival
margin level. The lingual inclination of incisors is
considered to be one of the factors contributing to an
unattractive smile.? The labial inclination of incisors
can lead to unfavorable aesthetic consequences as it
reduces teeth appearance while smiling.?¢
Furthermore, the increased labial inclination might
cause the smile arch to become less curved, leading
to a disruption in the alignment between the upper
incisor and canine teeth and the lower lip line.?” Upon
assessing the treated cases, Isiksal et al. 2® determined
that the improvement of smile aesthetics was
negatively impacted by the increase of the U1-SN
angle. A different study '* investigating the impact
of tooth position on the attractiveness of a smile
determined that alterations in the lingual inclination
of the upper incisors were more appealing than
alterations in the labial inclination and the outcomes
of our investigation validate these findings. In this
study, it was shown that higher labial inclinations
were generally not considered appealing, with the
exception of the female model's 5° labial inclination.
The 10° and 15° lingual inclination were found to be
aesthetically acceptable in the female and male
models, respectively. This variation between the
models could be attributed to differences in incisor
morphology.’® In studies where the median diastema
level was established at 1 mm, 1.5 mm, and 2 mm,
several researchers found that changes within these
specified limits were not considered aesthetically
displeasing by laypeople.!®*>? Abu Alhaija et al.?°
found that any size of median diastema was judged
unappealing, however their study did not assess
diastemas smaller than 1 mm. However, our findings
indicate that even a 0.5-mm diastema was not
aesthetically acceptable. This can be explained by the
fact that unlike other studies, the evaluation in this
study was made by individuals with orthodontic
treatment experience.” Examination of the effect of
overbite change on smile aesthetics indicates that
increased overbite is more aesthetically acceptable
than limited overbite or open bite, and the minimum
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and maximum amounts of overbite that can be
tolerated by laypeople have been reported as the
acceptable range.!"'** The findings of this study
were not comparable to previous study findings in
terms of the acceptable range due to overbite change
amounts (1 mm each). Additionally, findings
regarding the female model are not consistent with
previous study findings in terms of the maximum
tolerable amount of overbite.!"-'*? Photographs with
an overbite of more than 3 mm on the female model
and 5 mm on the male model were not found
attractive in this study. This finding also indicates
that the maximum tolerable amount of overbite
differs depending on the model being evaluated.
Chang et al.”’ reported that the aesthetic perception
of overbite change was not influenced by the gender
of'a model and facial attractiveness. The variation in
dental aesthetics or gingival form of the models
might have contributed to a disparity in the aesthetic
assessment between male and female models in the
present research. The position of the maxillary
anterior teeth following orthodontic treatment is a
crucial determinant of patient satisfaction.*'"
Labiolingual translation of the lateral tooth with
rotational movement is a tooth movement that can
cause irregularities in the incisors.’’ A study
examining the labiolingual translation of the right
and left maxillary lateral teeth in frontal view reports
that laypeople are sensitive to 0.5 mm of labial and
lingual translation, and the labial position is more
unacceptable than the lingual position.® However, the
results of this study examining the right maxillary
lateral tooth did not reveal sensitivity to a 0.5-mm
position change in both frontal and profile views in
both models. The aesthetic perception could vary
based on whether the tooth movement creating
irregularity in the upper jaw is occurring on one side
or both sides.’ Therefore, it was not surprising that
our findings regarding the frontal view weren't
consistent with the previous research. Furthermore,
our finding regarding the frontal view of the female
model, in which labial and lingual movements at the
same distance were evaluated similarly, was not
consistent with the findings of a previous study.® This
study utilized frontal and profile smile images to
investigate the perceptions of labiolingual translation
of the lateral tooth from various perspectives.?! The
perception of lingual movements varied depending
on the perspective being assessed. Considering the
exception of median diastema and extrusion, there
were variations in the remaining variables among the
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models. Although it is reported that the perception of
smile aesthetics might be affected by a model's
gender,'"!® the attractiveness of the model's smile,
tooth form, gum aesthetics, etc. should not be
overlooked. Additionally, as the distracting elements
in the face take the focus away from the smile,' the
beard on the male model may have affected the
perception of smile aesthetics. Therefore, it would be
sensible to pay attention to these details when
selecting models for similar studies. Aesthetic
assessments might provide valuable insights into the
level of awareness and acceptability of aesthetic
factors among orthodontic patients after a relapse.
This method allows for a more precise orthodontic
approach to be offered to patients both before and
after treatment. The main limitation of our study was
missing the importance of assessing the mesiodistal
inclination of the central incisors and smile line
criteria, both of which are crucial aspects that impact
the aesthetic appearance of a smile. In the future, a
comprehensive study can be undertaken to
incorporate and assess these crucial factors that
impact the aesthetics of a smile on a larger scale.

Conclusions

The null hypotheses were rejected. The varying
genders of the evaluators had an impact on the
rankings of smile attractiveness. Participants
considered the protrusion of the central incisor
and a median diastema of 0.5-mm or greater to be
aesthetically unpleasing. Male and female models
exhibited divergent participant perceptions regarding
changes in overbite, labiolingual inclination of the
incisors, and labiolingual translation of the lateral
teeth. Participants exhibited poorer tolerance for a
limited overbite (0O-mm overbite) compared to an
increased overbite. The upper incisors exhibited a
greater tolerance for changes in lingual inclination
compared to labial movement. The evaluation
perspective influenced the aesthetic assessment of
the labiolingual translation of the upper lateral tooth.
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ABSTRACT

Objectives: The aim of this study is to determine the ideal
finishing process for CAD/CAM ceramic materials for use
in dental restorations. For this determination, the surface
roughness and bacterial adhesion counts of the ceramic
surfaces after common finishing procedures are compared.

Materials and Methods: A total of 120 samples with a
thickness of 1 = 0.05 mm were obtained from different
CAD/CAM ceramic materials (IPS Empress CAD, IPS
E-Max CAD, VITA Suprinity and CEREC blocs). The
samples from each ceramic group were divided into three
subgroups (n = 10) according to the finishing procedure
(control, manual polished and glazed). The surface
roughness values (Ra) were measured with an optical
profilometer before and after each finishing procedure.
An additional sample from each group was prepared
for scanning, and surface roughness was visualized
using scanning electron microscope analysis. A bacterial
adhesion test was applied to determine the levels of
Streptococcus mutans adhesion on each surface.

Results: After the finishing process, the highest Ra value
was observed in the LC glazed group, and a statistically
significant difference was found between the LC glazed
group and the manual polished groups (p <0.05). The least
amount of bacterial adhesion was observed in the LD glaze
group. There were no statistically significant differences
between the LD glaze group and the LC and ZL control
groups (p > 0.05).

Conclusion: The polished samples had smoother ceramic
surfaces than the glazed samples. When evaluated in terms
of bacterial adhesion, the effective polishing method for
each ceramic type varied. Therefore, the polishing method
should be chosen according to ceramic type.

Keywords: Bacterial adhesion, Ceramics, Microbiology,
Zirconium.

OZET

Amag: Seramik malzemeler i¢in ideal bitim islemini
ylizey purizliliigh ve bakteriyel adezyon parametreleri
ile degerlendirerek belirlemektir.

Gere¢c ve Yontemler: Farkli CAD/CAM seramik
malzemelerinden (IPS Empress CAD, IPS E-Max
CAD, VITA Suprinity ve CEREC bloklar1) 1+0.05
mm kalinliginda 120 numune hazirlandi. Her seramik
grubundan hazirlanan numuneler bitirme iglemine gore
(kontrol, manuel polisaj ve glaze) ii¢ alt gruba (n=10)
ayrildi. Yiizey piiriizliiliik degerleri baslangigta ve islem
sonrast olmak iizere iki kere optik profilometre cihazi
kullanilarak 6l¢iildii. Taramali elektron mikroskobu (SEM)
analizi i¢in her gruptan birer numune hazirlandi ve yiizey
ptriizliligi SEM ile goriintiilendi. Alinan numunelerin
yiizeylerinde S. mutans tutulumu olup olmadigini
belirlemek i¢in bakteriyel adezyon testi uygulandi.

Bulgular: Bitim islemlerinden sonra en yiiksek Ra
degeri LC glaze grubunda goézlendi ve LC glaze grubu
ile polisaj gruplar arasinda istatistiksel olarak anlamli bir
fark bulundu (p<0.05). Bakteriyel adezyon miktar1 en az
LD glaze grubunda gozlenmistir. LD glaze grubu ile LC
kontrol ve ZL kontrol gruplar1 arasinda istatistiksel olarak
anlamli fark bulunmamistir (p> 0.05).

Sonug¢: Polisaj islemi seramik ylizeyde glaze olan
ylzeylere gore daha piiriizsiiz alanlar birakmistir.
Bakteriyel adezyon agisindan degerlendirildiginde her
seramik tiiri icin etkili polisaj yontemi farkli oldugu
ortaya ¢ikmistir. Bu nedenle seramik cinsine gore polisaj
yontemi tercih edilmelidir.

Anahtar Kelimeler: Bakteriyel yapisma, Seramikler,
Mikrobiyoloji, Zirkonyum.
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Surface Roughness and Bacterial Adhesion of Ceramic Materials

Introduction

All-ceramic restorations; due to its aesthetic
properties, biocompatibility and wear resistance,
it is frequently preferred in prosthetic dentistry
treatments, especially where it is important to obtain
a natural tooth appearance.! Dental ceramics have a
broad spectrum structurally including glass ceramics,
reinforced ceramics, zirconias, alumina ceramics and
feldspathic veneer ceramics structures.

Computer-aided design and computer-aided
manufacturing (CAD/CAM) technology represent an
important part of the modern dentistry field. CAD/
CAM restorations has many advantages such as
aesthetics, reduced clinical stages, shorter production
time and low costs.? Attention must be paid to all
stages up to the delivery of the restoration in order
to fully match restorations produced using CAD/
CAM and to further improve the results.> With the
widespread availability of CAD/CAM devices in
the clinic, the aesthetic and functional expectations
of the restorations have increased. As a result of
this increasing expectation, materials with different
combinations, structural and physical properties
have been developed.* The most frequently used
CAD/CAM materials in prosthetic dentistry are
zirconium supported lithium silicate ceramics,
leucite reinforced glass ceramics, lithium disilicate
reinforced glass ceramics, and feldspathic ceramics.
In feldspathic ceramics used in CAD/CAM systems,
feldspar particles of 3-4 microns in size are evenly
distributed in the glass matrix.* Leucite-based glass
ceramics were first produced by Holand et al. by
controlled crystallization of leucite on glass matrix.’
The flex resistance of lithium disilicate reinforced
glass ceramics is 2-3 times higher than feldspathic
ceramics (300-400 MPa). In addition, lithium
disilicate (Li,S1,0,) crystals, which are the basic
phase of glass ceramics, are formed by a mechanism
called volumetric crystallization.® Lithium reinforced
with zirconia silicates is an up-to-date glass ceramic
material. It is strengthened by adding 10% zirconium
to glass ceramic with an innovative manufacturing
process. Thus, the first zirconium supported lithium
silicate ceramic (ZLDS) was produced.’

Polishing processes (glazing) must be carried
out before cementation of the restorations.
These procedures make surfaces smoother and
brighter and at the same time improve restoration
biocompatibility, and minimize the incidence of
biological complications such as abrasion on the
opposite tooth and plaque retention. Also, well-
finished surfaces lead to less aesthetic and technical
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problems because the material is harder, brighter and
more stable in color.®

There are two types of finishing processes during
the production of ceramics restorations. While
the polishing process is carried out to remove
irregularities at the margin of the restoration, to
create contours similar to the natural tooth form
and to remove surface roughness primarily, the
glazing process is made with small particle size
abrasives, to obtain an enamel-like shiny, slippery
and smooth surface by reducing micro scratches on
the surface. The smooth surface of the restoration
material provides both optimum aesthetics and low
plaque buildup. The rough tooth structure facilitates
the attachment of microorganisms which colonise
and form biofilm structures, adversely affects the
oral hygiene, increases the possibility of gingival
inflammation and secondary caries.”!’

The oral cavity is a special structure with its features
that include both soft and hard tissues, the presence
of saliva and gingival crevicular fluid that washes
the surfaces, and its openness to the external
environment. Ecologically it consists of very different
microenvironments; therefore, it contains a wide
variety of microflora.! Most of the microorganisms
found in the oral cavity belong to communities of
microorganisms attached to a surface called biofilm.'?
Streptococcus Mutans (S. Mutans), Streptococcus
Sangius (S. Sangius), and gram-negative bacteria
come first among these microorganism groups. In
this study, S. Mutans which adhere to tooth hard
tissues the most has been examined.

One of the most important factors for the longevity
of a ceramic restoration is that it does not cause
secondary tooth decay or gingival inflammation.
For this, it is very important which surface finish
will be applied to the restoration in terms of not
leaving roughness on the surface and not causing
bacterial adhesion. The aim of this in-vitro study is
to examine the roughness and bacterial adhesion on
the surface of the materials caused by the different
surface finishing techniques used in various CAD/
CAM ceramic systems. The null hypothesis of the
study; (1) surface finishing procedures applied to
four different CAD/CAM ceramic materials would
not produce significant effect in terms of surface
roughness of materials and (2) surface finishing
procedures would not effect bacterial adhesion of
the materials.
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Materials and Methods

This study was carried out in the Department of
Prosthodontics in the Faculty of Dentistry and in
the Department of Microbiology in the Faculty of
Medicine at Gaziantep University. Ethical approval
was obtained from the Gaziantep University Clinical
Researches Ethics Committee. The study was
carried out using four different ceramic materials:
lithium disilicate reinforced glass ceramic, zirconia
reinforced glass ceramic, feldspathic ceramic and
leucite reinforced glass ceramic.

The minimum number of samples required to find a
statistically significant correlation (r = 0.80) between
the amount of surface roughness and bacterial
adhesion was found to be 9 (o= 0.05; 1 - B = 0.80).
Power analysis was performed using the G power
program, version 3.1.9.2. Ten samples were created
for each group in the study. An additional sample
from each group was created for scanning electron
microscope (SEM) analysis.

Table 1. Ceramic types and surface finishing materials.
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Samples with a thickness of 1 = 0.05 mm were cut
from each ceramic block using a precision cutting
device (Isomet 1000, Buehler, Lake Bluff, IL, USA).
A total of 120 samples were prepared, 30 for each
ceramic group. A total of 12 samples were prepared
for SEM analysis. One side of each sample was
polished by a single operator for 60 seconds using
400, 600 or 800 grit ultra-fine sandpaper (3M ESPE,
St. Paul, Minn). Sample thicknesses were measured
with a digital micrometre with 0.01 mm accuracy
and repeatability (Minitech 233 Press, Grenoble,
FRANCE).

The surface finishing processes were applied to the
materials used in the study. The ceramic types and
finishing procedures used in the study are given in
Table 1. A different surface finishing protocol was
applied for each ceramic. The reason for this is to
perform the most appropriate finishing process in
line with the manufacturer’s recommendations.

Ceramic Groups Trade name

Manufacturer

Manuel polishing

. Glaze materials
materials

Feldspatic ceramic CEREC Blocs

(FC) group

Glass-ceramic IPS E-max CAD
reinforced with
lithium disilicate (LD)

group
Glass ceramic

reinforced with
leucite (LC) group

IPS Empress CAD

Lithium disilicate
reinforced with
zirconia (ZL) group

Vita Suprinity

Sirona Dental Systems,
Bensheim, Germany

Ivoclar-Vivadent,
Schaan, Liechtenstein

Ivoclar-Vivadent
Schaan, Liechtenstein

Vita Zahnfabrik, Bad
Séckingen, Germany

Meisinger polishing set
(luster CAD-CAM lab

Vita akzent plus
glaze powder; (Vita

kit for ceramics) (3M Zahnfabrik)

ESPE)

Optrafine F./P./HP IPS 1vocolor glaze

(Ivoclar Vivadent AG)  paste/fluo(Ivoclar
Vivadent AG)

Optrafine F./P./HP IPS 1vocolor glaze

(Ivoclar Vivadent AG)  paste/fluo(Ivoclar
Vivadent AG)

Vita Suprinity Vita akzent plus glaze

Polishing set (Vita powder,

Zahnfabrik) Vita akzent plus glaze

fluid. (Vita Zahnfabrik)

Feldspatic ceramic (FC) group: Samples obtained
from CEREC feldspathic ceramic blocks (LOT no:
78731) (Sirona Dental Systems, Bensheim, Germany)
were divided into three subgroups: manual polished
(FC-P group) (n = 10), glazed (FC-G group) (n =
10) and control (FC-C group) (n = 10). For the FC-P
group’s manual polishing process, diamond finishing
burs (8 micrometres) and A1203-coated flexible discs
(Meisinger polishing set, 3M ESPE, 3M company,
Minnesota, USA) were used with polishing brushes
and polishing pastes. The application was performed
by the same operator for 30 min at 10,000 rpm at a
90° angle. For the FC-G group’s glazing process,
glazed porcelain Vita akzent plus glaze powder (Vita
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Zahnfabrik, Bad Sackingen, Germany) was applied,
and firing operations were performed according to
the manufacturer’s recommendations.

Glass-ceramic reinforced with lithium disilicate (LD)
group: Samples obtained from IPS e.max blocks
(LOT no: W86605) (Ivoclar-Vivadent, Schaan,
Liechtenstein) were divided into three groups:
manual polished (LD-P group) (n = 10), glazed (LD-
G group) (n=10) and control (LD-C group) (n=10).
In the LD-P group, manual polishing with Optrafine
(Ivoclar Vivadent AG, Schaan, Liechtenstein)
materials was carried out by the same operator at
10,000 rpm for 30 minutes at a 90° angle, in line with
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the manufacturer's recommendations. In the LD-G
group, porcelain glazing (IPS IvoColor glaze paste/
fluo Ivoclar Vivadent AG, Schaan, Liechtenstein)
was performed, and firing operations were carried
out, again taking into account the manufacturer’s
recommendations.

Glass-ceramic reinforced with leucite (LC) group:
Samples from the IPS Empress blocks (LOT no:
U10309) (Ivoclar-Vivadent Schaan, Liechtenstein)
were divided into three groups: manual polished
(LC-P) (n = 10), glazed (LC-G) (n = 10) and control
(LC-C) (n=10). The manual polishing process was
applied using Optrafine F./P./HP (Ivoclar Vivadent
AG Schaan, Liechtenstein) materials to the LC-P
group, in line with the ceramic manufacturer
recommendations. The application was performed
by the same operator for 30 min at 10,000 rpm at
a 90° angle. In the LD-G group, glazed porcelain
IPS IvoColor glaze paste/fluo (Ivoclar Vivadent
AG, Schaan, Liechtenstein) was applied, and firing
operations were carried out according to glaze the
manufacturer recommendations.

Lithium disilicate reinforced with zirconia (ZL)
group: Samples obtained from VITA Suprinity blocks
(LOT no: 79911) (Vita Zahnfabrik, Bad Séckingen,
Germany) were divided into three groups: manual
polished (ZL-P) (n = 10), glazed (ZL-G) (n = 10)
and control (ZL-C) (n = 10).The manual polishing
process was applied to the ZL-P group with VITA
Suprinity polishing set materials (VITA Zahnfabrik
Bad Sickingen, Germany), in line with the
manufacturer's recommendations. The application
was performed by the same operator for 30 minutes
at 10,000 rpm at a 900 angle. In the ZL-G group,
glazed porcelain Vita akzent plus glaze powder and
fluid (VITA Zahnfabrik, Bad Siackingen, Germany)
were performed, and firing operations were applied
according to the manufacturer’s recommendations.

The surface roughness of all samples was measured
with an optical profilometer device (Phase Wiew-
Verriéres-le-Buisson, France), with an approach
distance of 10 mm and a scan area of no more than 5
mm?2. Since surface scanning was done with a beam
and without a mechanical scanning tip, there was no
physical contact, and the surface remained intact.
Quantitative data and surface roughness parameters
were obtained while creating a 3D surface map with
the profilometer. The arithmetic roughness values
(Ra) were obtained by measuring the samples prior
to any finishing process. Measurements were made at
a 1024x1024 resolution at 40x magnification. After
the surface finishing processes were applied to the
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samples, the surface roughness of the samples was
measured again with an optical profilometer at the
appropriate magnification for the material.

One sample from each ceramic group was created
for surface roughness observation via SEM analysis.
For SEM analysis, the samples were attached to
an aluminium metal platform using double-sided
adhesive tape. The specimens were gold-plated
and carefully observed under an SEM (Jeol, Japan,
JSM-6390LV) at 12 kV with 1000x magnification.
Representative micrographs of the surface roughness
of the samples were then recorded, and descriptive
analyses were conducted.

The bacterial adhesion test was conducted in the
microbiology laboratory of the Medical Faculty at
Gaziantep University. First, the disc samples were
packaged separately and then sterilized at 121°C
in an autoclave (Core, Turkey) for 15 minutes. For
the bacterial adhesion test, Streptococcus mutans
(ATCC 25175), cultured in sucrose medium, was
used. Ceramic samples were placed in sterile cell-
culture plates with 1.5 mL Brain Heart infusion and
standard culture supplemented with 5% sucrose
(Speser, Turkey), and placed for 24 hours in a 37°C
incubator containing 6% CO?2.

After incubation, the ceramic samples were cleaned
in sterile distilled water to eliminate non-adherent
microorganisms. Subsequently, swab samples were
taken from the ceramic surface and then spread over
the surface of the blood agar plates that had been
reinforced with sucrose. After 48 hours of anaerobic
incubation at 37°C, colony-forming units (CFU)
were calculated using a stereoscope, and the results
are recorded as CFU/mL (] 8.8 x 107 CFU/mL)."?

The compliance of the data with normal distribution
was tested with the Shapiro—Wilk test. The Mann—
Whitney U test was used to compare the non-normally
distributed properties within two groups, and the
Dunn and Kruskal-Wallis multiple comparison tests
were used for the comparison of more than two
independent groups. The Wilcoxon test was used to
compare the measurements of variables that were not
normally distributed at two different times. Mean +
standard deviation and median values were given as
descriptive statistics for numerical variables. SPSS®
for Windows, version 22.0 (SPSS® Inc., Chicago, IL,
USA) was used for the statistical analysis; a p-value
less than 0.05 was considered statistically significant.
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Results

The surface roughness results of the ceramic samples
are shown in Table 2. This table showed that the
roughness value of the surfaces after processing,
mean/median values in terms of Ra, and whether
these values create a statistically significant
difference between the groups (p<0.05). Before
the finishing process, there were no statistically

Ercil M., et. al

significant differences between the control groups
(p>0.05). After the finishing process, the highest Ra
value was observed in the LC-G group (Ra=0.214).
According to the results, no statistically significant
difference was found between the LC-G group and
the other glazed groups (p>0.05). The lowest Ra
value was observed in the LC-P group (Ra=0.095),
(Table 2).

Table 2. Surface roughness results (Ra, pm) (mean + standard deviation (SD), median values, 25-75% percentile).

First Second P

Measurement

Measurement

Value

Median[%25-%75]

Median[%25-%75]

0,025 (0,017 -0,049 ) 0,19 (0,171 -0,252 ) 0,002%
0,043 (0,02 -0,065 )*
0,041 (0,015 -0,086 )* 0,102 (0,06 -0,119 )= 0,041%
0,039 (0,035 -0,046 )* 0,129 (0,103 -0,19 )b 0,004*
0,04 (0,03 -0,045 )?
0,019 (0,017 -0,023 )* 0,109 (0,089-0,126 )¢ 0,003*
0,052 (0,018 -0,084 )* 0,206 (0,114 -0,31 )>* 0,004*
0,035 (0,023 -0,083 )°
0,032 (0,021 -0,044 )* 0,078 (0,067-0,109 ) 0,022%
0,033 (0,028 -0,045 )* 0,2 (0,102 -0,317 )>* 0,003*
0,044 (0,038 -0,044 )°
0,036 (0,033-0,042)* 0,098 (0,044-0,183 ) 0,009*

GROUPS Meafli:z,tment Mez?:ﬁ:::lent
Mean+SD Mean+SD
FC-G 0,035 + 0,025+ 0,211+ 0,055%A
FC-C 0,047 + 0,031+
FC-P 0,058 £0,057*4 0,102+ 0,041°BC
LD-G 0,042 +0,011=* 0,135+ 0,057>CPE
LD-C 0,038 + 0,009**
LD-P 0,022 +£0,01** 0,108+ 0,023>B¢
LC-G 0,053 £ 0,038 0,214+ 0,105>F
LC-C 0,05 £ 0,034%A
LC-P 0,041 + 0,029+ 0,095+ 0,058"8
ZL-G 0,038 £0,013*4 0,203+ 0,101>AF
ZL-C 0,043 +0,007¢
ZL-P 0,037 + 0,005° 0,18 = 0,26>BP
P value 0,087 0,001*

0,087

0,001*

*Significant at 0.05 level. There is no significant difference between the values indicated with the same uppercase superscript letter in the same

column. There is no significant difference between the values indicated with the same lowercase superscript letter in the same row.

According to the results, no statistically significant
difference was found between the LC-P group
and the other polished groups (p>0.05), but a
significant difference was found between the other
glazed groups (p<0.05). In case of intra-group
comparisons, more roughness was detected in the
glazed samples. Although there was a statistically
significant difference between the glazed and
polished subgroups in the FC, LC and ZL groups,
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there was no statistically significant difference in the
glazed and polished subgroups within the LD group.

Bacterial adhesion results are shown Table 3. The
table displays the bacterial adhesion on the surfaces
after the processes were applied to the ceramic
surfaces, mean/median values in terms of CFU/
ml, and whether these values create a statistically
significant difference between the groups (p<0.05).
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Table 3. Bacterial adhesion values (CFU/ml) (mean + SD, median values, 25-75% percentile)

GROUPS Mean+SD
FC-G 100000 + 0*
FC-C 100000 £ 0*
FC-P 69090,909 +20714,51°
LD-G 4545,455 + 6875,517°
LD-C 73333,333 £ 15569,979°
LD-P 57272,727 £ 23702,704%¢
LC-G 37272,727 + 12720,778¢
LC-C 27272,727 + 7862,454¢
LC-P 48000 + 22997,584"
7L-G 76363,636 + 19632,996°
71L-C 6363,636 + 6741,999¢
ZL-P 100000 + 0?

Median (%25-%75) P

100000 (100000 -100000 )*

100000 (100000 -100000 )*
60000 (60000 -80000 )°

0 (0 -10000 )¢

70000 (60000 -80000 )*>
60000 (40000 -60000 )<
30000 (30000 -40000 )<
30000 (20000 -30000 )o<
40000 (30000 -60000 )°

0,001*

60000 (60000 -100000 )

10000 (0 -10000 )
100000 (100000 -100000 )*

*Significant at 0.05 level. There is no significant difference between the values indicated with the same superscript letter in the same column.

The greatest amounts of bacteria retention were
observed in the FC-G, FC-C and ZL-P groups,
but there was no statistically significant difference
between the ZL-G and LD-C groups (p>0.05). The
lowest amount of bacterial adhesion was observed
in the LD-G group. While there was no statistically
significant difference between the LD-G group and
the LC-C and ZL-C groups (p>0.05), there was a
statistically significant difference with the other
groups (p<0.05). In the intergroup evaluations, the
polishing groups had the most bacterial adhesion,
and there was a statistically significant difference
with the glazing groups (p<0.05).

T —

The SEM images of the samples are shown in Fig
1. The surfaces of the LC-G and LD-G groups were
observed to have the most irregular surfaces. In
the study, the lowest surface roughness value was
obtained with the ZL-P group. When the SEM images
were examined, the smoothest surface appearance
was obtained in the ZL-P group after the surface
treatment. Similar results were observed when the
surface roughness values and the SEM images were
compared.

Figure 1. SEM images of the polished surfaces of ceramic samples. (A) LD-G group, (B) LD-P group, (C) FC-G group, (D) FC-P group, (E) LC-G

group, (F) LC-P group, (G) ZL-G group, (H) ZL-P group.
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The surface roughness results of the ceramic samples
are shown in Table 2. This table showed that the
roughness value of the surfaces after processing,
mean/median values in terms of Ra, and whether
these values create a statistically significant
difference between the groups (p<0.05). Before
the finishing process, there were no statistically
significant differences between the control groups
(p>0.05). After the finishing process, the highest Ra
value was observed in the LC-G group (Ra=0.214).
According to the results, no statistically significant
difference was found between the LC-G group and
the other glazed groups (p>0.05). The lowest Ra
value was observed in the LC-P group (Ra=0.095),
(Table 2). According to the results, no statistically
significant difference was found between the LC-P
group and the other polished groups (p>0.05), but a
significant difference was found between the other
glazed groups (p<0.05).

In case of intra-group comparisons, more roughness
was detected in the glazed samples. Although there
was a statistically significant difference between
the glazed and polished subgroups in the FC, LC
and ZL groups, there was no statistically significant
difference in the glazed and polished subgroups
within the LD group.

Bacterial adhesion results are shown Table 3. The
table displays the bacterial adhesion on the surfaces
after the processes were applied to the ceramic
surfaces, mean/median values in terms of CFU/
ml, and whether these values create a statistically
significant difference between the groups (p<0.05).
The greatest amounts of bacteria retention were
observed in the FC-G, FC-C and ZL-P groups,
but there was no statistically significant difference
between the ZL-G and LD-C groups (p > 0.05). The
lowest amount of bacterial adhesion was observed
in the LD-G group. While there was no statistically
significant difference between the LD-G group and
the LC-C and ZL-C groups (p>0.05), there was a
statistically significant difference with the other
groups (p<0.05). In the intergroup evaluations, the
polishing groups had the most bacterial adhesion,
and there was a statistically significant difference
with the glazing groups (p<0.05).

The SEM images of the samples are shown in Fig
1. The surfaces of the LC-G and LD-G groups were
observed to have the most irregular surfaces. In
the study, the lowest surface roughness value was
obtained with the ZL-P group. When the SEM images
were examined, the smoothest surface appearance
was obtained in the ZL-P group after the surface
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treatment. Similar results were observed when the
surface roughness values and the SEM images were
compared.

Discussion

With the increasing chairside use of CAD/CAM
devices in dental clinics, the question of which
finishing process can deliver the smoothest material
has become popular.'* Plaque accumulation increases
on rough surfaces, and in the long term, many
problems, such as gingivitis, superficial coloring,
secondary caries, and discoloration, can occur.'” The
aim of this in-vitro study is to examine the surface
roughness of CAD/CAM ceramic materials after the
various finishing processes used today and to observe
bacterial adhesion as a result of these finishing
processes. According to the results of this study, the
null hypotheses are rejected because surface finishing
procedures affected surface roughness and bacterial
adhesion of ceramic materials.

It is expected that the instruments and techniques
used in the finishing and polishing processes will
maximize the bending strength of the restoration
by creating a smooth surface, reducing the risk of
fractures and cracks, minimizing the abrasion of the
opposing teeth by decreasing the abrasive features
of the ceramic and avoiding bacteria from sticking
to the restoration surface to create a restoration with
maximum smoothness.!® In addition, the aesthetic
appearance of CAD/CAM restorations should
be improved, as the glossy surface created by the
polishing processes will have light reflection and
refraction properties similar to natural teeth.'

The manual polishing method is an alternative
method for ceramic restorations to create a smooth
and uniform surface, and it has some advantages,
such as saving time and preventing having to
glaze. While there are many chairside polishing
systems for ceramic restorations, it is not clear that
an equally smooth and better surface than before
cementation will be obtained with all systems. Due
to the existence of various ceramic and polishing
systems, it is controversial which polishing system
works best for which ceramic. Studies have generally
been conducted on the effects of several polishing
methods on the surface morphology of varied
ceramic materials."”

The samples obtained in the study were sanded with
400, 600, and 800 grit silicon carbide (SiC) sandpaper
for 60 seconds to imitate the surfaces obtained by
a milling device.'®" Then, finishing and polishing
procedures were applied to the sliced blocks with
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the aim of achieving smooth and shiny surface
properties. Various methods have been used to assess
the surface roughness of restorative materials. These
are quantitative and qualitative methods, such as
optical and scanning electron microscopy and surface
profile analysis.?’ Surface topography measurement
is a three-dimensional system for displaying the
surface properties of the materials.?' In this study,
a noncontact laser profilometer device was used to
evaluate the surface roughness of the materials. With
the use of this device, the surface damage that may
be caused by the mechanical sensor on the surface
was prevented.”? The parameters evaluated after
measurement were Ra and Sa. The use of a contact
profilometer is revealed by obtaining the average of
these values from three or five linear measurements
made randomly from the surface. By scanning the
entire surface area with a noncontact profilometer,
it is possible to detect rough or irregular areas that
may be missed with a contact profilometer.2!*? In
this way, not only is a clear mathematical value
obtained, but the system also creates a visual map of
the specified area. Although there is no common Ra
value accepted in the literature as a threshold value
for surface roughness, it has been stated that an Ra
value above 0.2 mm carries a higher risk for plaque
accumulation, caries and periodontal inflammation.?
In cases with Ra values above this value, there is a
decrease in the aesthetic life and durability of the
restoration.”

In this study, first null hypothesis was not accepted
due to the different Ra values obtained by the different
polishing systems. In a study by Hulterstrom et al.
comparing the finish of dental ceramic surfaces
obtained by varnish systems with different clinical
stages and different durations (30, 60, 120 and 180
secs), it was reported that clinically satisfactory
smooth surfaces were achieved in all the polishing
systems, regardless of the increase in application
steps and the time spent during polishing in multi-
step polishing systems.?* Similarly, satisfactory
smooth surfaces were obtained by all polishing
systems in our study, although the highest Ra value
was obtained with the LC-G group.

In a study by Fasbinder et al., various finishing/
polishing systems were used to create clinically
acceptable surfaces on CAD/CAM restorations, and
the changes that these systems created on the ceramic
surfaces were evaluated.'® Of the 100 monolithic
CAD/CAM blocks, 40 were leucite-containing
ceramics (Empress CAD, Ivoclar), 30 were nano-
ceramic (LAVA Ultimate, 3M ESPE), and 30 were
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hybrid ceramics (Enamic, Vita). A single batch of
Empress CAD was glazed in a porcelain furnace. The
polishing systems consisted of an abrasive-polishing
technique (Meisinger Polishing Kit, Brasseler
Dialite Kit) and a brush-polishing technique (VH
Technology instrument, VITA Enamic Polishing
Kit). Although the roughness values of the materials
changed according to the processing it was reported
that polished ceramic surfaces can be as smooth
as glazed ceramic surfaces.16 In this study, unlike
Fasbinder et al., ceramics were preferred in all four
materials, and it was observed that polished surfaces
created smoother surfaces than glazed surfaces.

In a study conducted by Sarac et al., the effect of
porcelain polishing systems on the colour and surface
properties of feldspathic porcelain was evaluated.
Glazed materials were used as the control group, and
a polishing stick (Diamond Stick, SHOFU Dental),
a polishing paste (Ultra II, SHOFU Dental), an
adjustment kit (Porcelain Adjustment Kit, SHOFU
Dental) or a polishing wheel (CeraMaster, SHOFU
Dental) was applied to the experimental groups.?
The material surfaces formed by these applied
techniques were found to be as smooth as the glazed
surfaces.” Aravind et al. applied a white and grey
silicone polish rubber and a glaze to Ivoclar Classic
ceramic samples after applying an aluminium oxide
polishing disc or a white and grey silicon glaze
rubber and diamond abrasive polishing disc.?
Later, they applied diamond-filled polishing paste
to all the samples except the glazed samples.?® The
researchers observed surface roughness values in
the polished groups that were close to those of the
glazed groups.?® Flury et al. reported that Vita Mark
IT and IPS Empress Cad ceramic samples polished
with aluminium oxide (Sof-Lex) had a smoother
surface than the glazed samples.”’ In this study, too,
the polished groups created a smoother surface than
the glazed groups. Smoother surfaces were also
obtained from polishing processes than from glazing
processes in Han et al.?®

The smoothing mechanisms of the glazing and
polishing processes are dissimilar from each other.
While polishing is to remove many imperfections
on the processed surface, form smooth particles and
reduce roughness, the glaze layer, also defined as the
application of glass cover, fills microcracks, reduces
the sharpness and depth of cracks on the surface,
and closes pores on the porcelain.?’ The difference
in the results in the literature can be explained by
the variances of certain factors within the studies.
The skills of the technicians, the pressures applied
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to the material, different rotational speeds of the bur,
the angles between the specimens and grinders, the
polishing times, the grain sizes and the thickness
of the glaze layers can each effect the results of
glazing or polishing procedures and may result in
microstructural failures of the essential materials.*
Although SEM analysis in previous studies did not
show a significant difference between glazed and
polished surfaces, the roughness measurements in
the study of Muhammedbassir et al. showed that
polishing procedures of IPS e.max CAD ceramics
created surfaces that were smoother than glazed
surfaces.’'*? When the SEM images were compared
in our study, ZL-G group surfaces were observed to
be smoother than any other group’s surfaces. The
most irregular surfaces were observed in the LC-G
and LD-G groups. The roughness results obtained in
the study were observed by SEM analysis, and the
findings are reported in Fig 1.

The oral cavity is constantly contaminated
with various microorganisms. Most of these
microorganisms attach to hard dental tissues and
are responsible for periodontitis (Actinobacillus
actinomycetemcomitans and Porphyromonas
gingivalis) and caries (Streptococcus mutans and
Lactobacillus).’® Therefore, the surface smoothness
of intraoral hard surfaces is of clinical importance
in terms of protection from bacteria. Quirynen et al.
reported that the Ra value plays a role in bacterial
adhesion.**

In this study, the hypothesis that there is no difference
between bacterial retention on the four ceramic
CAD/CAM surfaces after the glazing and polishing
procedures are applied was not accepted due to
the different bacterial retention counts obtained
from each CAD/CAM material. Although there
was no statistical significance regarding microbial
adhesion on materials in the study by Glass et al.,
SEM images and CFU counts showed the presence
of microorganisms in all test groups.*® This current
study showed significant differences from the work
of Glass et al. Furthermore, unlike Glass et al., no
bacterial growth was observed in the LDS glaze
group in this current study. Another study found that
glazed zirconium (3M ESPE, St. Paul, MN, USA)
showed more roughness compared to the polished
surfaces, and that there was a tendency towards
bacterial accumulation; furthermore, a larger colony
formation was observed on glazed surfaces compared
to polished surfaces.’® As well, Hahnel et al. revealed
differences between various dental ceramic systems
in terms of surface properties and streptococcal
adhesion, and Aykent et al. showed that bacterial
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adhesion measurements changed importantly
depending on the restorative materials used.’’-*
Similarly, material type affected the results in this
study. The chemical composition of the surface is
significant for bacterial adhesion, especially when
the surface has elements that are harmful or beneficial
to the adherent population.®® The results of surface
roughness on bacterial adhesion varies depending on
the range of surface roughness, study design, and type
of material.*® This study also confirmed these results;
although the materials had similar roughness values
within each group, different bacterial retention was
observed when the material groups were compared to
one another. Quirynen et al. concluded that the effect
of a surface’s free energy on initial bacterial adhesion
to smooth materials in vitro is the most important
factor outside of material type.* Surface free energy
is related to the interaction between cohesion and
adhesion forces.*' Also, keeping surface free energy
low reduces the bacteria attraction.*' Similar to the
findings of this study, they also observed that the
material type affected bacterial adhesion.

Ceramics are interesting restorative materials due
to their aesthetic qualities and biocompatibility;
furthermore, smooth surfaces decrease the
accumulation of oral biofilms.** In a previous study
comparing bacterial adhesion on glazed and polished
porcelain surfaces, it was observed that surface
treatments did not prevent dental biofilm formation.*
The authors noted that the glazed surfaces had a
lower bacterial adhesion measurements compared
to the untreated surfaces, but noted that there was no
significant difference from the polished surfaces.* In
this current study, more bacterial involvement was
observed in the polished groups than in the control
and glazed groups, with the exception of the FC
group. A previous work confirmed that the glazed
ceramic material (3M ESPE, St. Paul, MN, USA)
showed greater roughness and a tendency towards
biofilm deposition compared to polished surfaces.*
Among the materials we used in the study (LD, LC,
ZL, FC), only the FC-G group retained more bacteria
than the control and polished groups.

In dental biofilm research, surface topography and
roughness have been the most important topics.
Mostly, a rising in surface roughness and arising
in the contact area between the bacterial cells and
material surface support bacterial attachment.®
However, the precise effects of surface roughness
on biofilm formation and bacterial adhesion vary
according to environmental factors and the shape/
size of the bacterial cells. For this reason, there is no
perfect roughness that can stop the adhesion of all

31



Surface Roughness and Bacterial Adhesion of Ceramic Materials

bacterial species.*® The rising in the roughness of the
ceramic surfaces from 0.2 um to 2 um did not eased
biofilm formation of S. mutants.*’

Our study has some limitations, including the use of
four types of ceramic materials, application of surface
finishing procedures according to the manufacturer's
instructions for each material, use of a single type
of bacteria strain, the laboratory conditions and the
culture conditions used in the tests. More in-vivo or
in-vitro studies on this topic are needed in the future
to make more successful long-lasting restorations to
guide clinicians.

There are limited studies evaluating bacterial
adhesion to monolithic ceramics. Therefore, this
investigation of the most ideal finishing processes
for the CAD/CAM ceramics commonly used by
clinicians will make an important contribution to the
literature and to the dental restoration field.

Conclusion

According to the outcomes obtained within the limits
of the investigations; It has been observed that the
polished surfaces of all ceramic types leave smoother
areas on the ceramic surface compared to the surfaces
that have been glazed. When evaluated in terms of
bacterial adhesion, each ceramic group responded
differently to the surface finishing process. In the
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light of all data; Glazing or polishing process when
IPS Empress CAD and VITA Suprintiy materials
are preferred, glazing process when IPS Emax CAD
is preferred, and polishing process when CEREC
ceramic material is preferred can be safely preferred
by clinicians in the surface finishing procedure
because of less bacteria retention.
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Maksiller Kesici Egim ve Alt Yiiz Yiiksekliginin Yiiz
Cekiciligi Uzerindeki Etkileri: Karsilastirmali Bir
Degerlendirme

Ahram Hasan Al-Shareaa’, Goksu Trakyal**

ABSTRACT

Objectives: Facial attractiveness plays a significant role
in social interactions and self-esteem. This study aimed
to investigate the influence of different maxillary incisor
inclinations and lower anterior facial heights on the
perception of beauty, as well as to identify the threshold at
which these variables begin to affect facial attractiveness.

Materials and Methods: A smiling extraoral profile
photograph of a patient with ideal skeletal and dental
relationship, an ideal overjet, and overbite was digitally
altered to create three different lower-anterior-facial-
height variables and combined with seven different
maxillary-incisor-inclinations. These modified images
were evaluated by three different groups: orthodontists
(OR), clinicians (CL), and laypeople (LP), using a Likert-
type scale. Statistical analysis was conducted using SPSS®
version 25 (IBM®, New York, NY), with a significance

level at p<0.05.

Results: For normal, reduced, and increased lower-facial-
height LP and CL preferred 5° retroclined maxillary
incisor, while OR preferred normal inclinations (87°). All
groups displayed greater criticality toward reduced lower-
facial-height when scoring incisor inclination. The most
significant difference (p=0.000) among the groups was
observed in the reduced lower-facial-height alteration with
+5° incisor inclination. Most of OR (60%) and half of CL
(50%) rated it as average, whereas half of LP (50%) as

unattractive.

Conclusion: OR favoured normal and slightly labial
(+5°) crown-torque, while showing resistance towards
lingual crown-inclination across all variables of lower-
facial-height. LP and CL exhibited more tolerance
towards lingually-inclined-incisors, contributing to a more
feminine appearance. These findings can assist clinicians
in making informed decisions during treatment planning,

leading to improved patient satisfaction.

Keywords: Esthetics, Orthodontics, Incisors, Torque

OZET

Amag: Yz ¢ekiciligi, sosyal etkilesimlerde ve 6zsaygida
o6nemli bir rol oynar. Bu ¢alisma, farkli maksiller kesici
egimlerinin ve alt 6n yiiz yiiksekliklerinin giizellik algisi
iizerindeki etkilerini aragtirmay1 amaglamaktadir. Ayrica,
bu degiskenlerin yiiz ¢ekiciligini etkilemeye basladigi
esikleri belirlemeyi hedeflemektedir.

Gerec ve Yontemler: Ideal iskelet ve dissel iliskisi ile
birlikte ideal overjet ve overbite’a sahip bir hastanin
glilimseme agiz-dist profil fotografi ii¢ farkli alt-6n-
yliz-yiiksekligi degiskeni olusturmak icin dijital olarak
degistirilmistir. Her degisken, yedi farkli maksiller kesici
egim ile birlestirilmistir. Bu degistirilmis goriintiiler daha
sonra li¢ farkli grup (ortodontistler [OR], klinisyenler [CL]
ve bagimsiz kisiler [LP]) tarafindan bir Likert tipi dl¢ek
kullanilarak degerlendirilmistir. Istatistiksel analiz, SPSS
25 (IBM, New York, NY) stiriimii kullanilarak anlamlilik
diizeyi p<0.05 diizeyinde gergeklestirilmistir.

Bulgular:Normal, azaltilmis ve artirilmis alt-yiiz-
yliksekligi i¢in, LP ve CL gruplari 5° retrokline maksiller
kesici egimini daha estetik olarak tercih ederken, OR grubu
normal egimleri (87°) tercih etmistir. Tim gruplar, kesici
egimi degerlendirirken azaltilmis-alt-yiiz-ytiksekligine
karst daha biiyiik bir elestirellik sergilemistir. Gruplar
arasindaki en 6nemli fark (p=0.000), +5° kesici egimli
azaltilmig-alt-ylz-yiiksekligi degisikliginde gozlenmistir.
Burada, OR’nin ¢ogu (%60) ve CL’nin yarisi (%50) bunu
ortalama olarak degerlendirmistir, LP’nin yaris1 (%50) ise
¢ekici bulmamustir.

Sonug: Ortodontistler normal ve hafif labial (+5°) kron-
torkunu tercih ederken, alt-yiiz-yiiksekligi degiskenlerinin
timiinde lingual kron egimine karsi direng gosterdi.
Bununla birlikte, bagimsiz kisiler ve klinisyenler, feminen
bir gdriinlim saglayan lingual egimli kesicilere karsi
daha fazla begeni sergilemislerdir. Bu bulgular, klinik
uzmanlara daha bilingli kararlar ile tedavi planlamasi
yaparak ve artmig hasta memnuniyetine ulagmalarina
yardimet olacaktir.
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Introduction

When assessing overall attractiveness, facial
features tend to be more reliable predictors than
bodily attributes. Facial attractiveness has long been
recognized as a crucial factor in human interactions,
influencing social perception, self-confidence, and
overall well-being.! The harmonious balance of facial
features, including the position and inclination of
maxillary incisors, contributes significantly to facial
aesthetics and attractiveness.”? Understanding the
impact of different maxillary incisor inclinations and
lower anterior facial heights on facial attractiveness
can aid in the development of evidence-based
treatment protocols in orthodontics and aesthetic
dentistry.’ In modern orthodontics, facial aesthetics
have become a paramount treatment goal, with many
patients seeking orthodontic interventions primarily
for improving their facial appearance. However,
facial beauty is a multifaceted construct, resulting
from the interplay of numerous characteristics and
variables, requiring a comprehensive understanding
for a thorough grasp of its dynamics. Generally, there
are many characteristics that influence facial beauty
as well as many variables that might change how
attracted someone is to a certain face. Understanding
how these many elements interact with one another
will lead to a more complete understanding of
facial beauty. Despite achieving a technically
perfect and aesthetically pleasing orthodontic result,
patient satisfaction might not always align with the
orthodontist’s perception, leading to frustration for
both parties involved.* Therefore, the aim of this
paper is to investigate the perceptions of facial beauty
among patients, orthodontists, and clinicians when
observing models with altered incisor inclination and
lower facial heights, and to identify the threshold at
which these variables impact attractiveness. The null
hypothesis posits that orthodontists’ perception of

Table 1. Cephalometric measurements of the model

the effect of discrepancies is more meticulous than
laypeople and clinicians.

Materials and Methods

A standardized methodology was employed to
examine the relationship between maxillary incisor
inclination, lower anterior facial height, and facial
attractiveness. A smiling extraoral profile photograph
of'a 30-year-old female patient, who had not received
any orthodontic or prosthetic treatment, with a Class
I dental relationship, an ideal overjet (2 mm) and
overbite (2 mm), an orthognathic profile, an ideal
smile in both frontal and lateral views, and normally
shaped and sized maxillary incisors and canines
served as the baseline image. Relevant cephalometric
measurements based on Steiner analysis were
recorded and presented in Table 1.5

During extraoral profile photography, natural
head posture was established by using a technique
suggested by Bass to prevent the face from tilting
upwards or downwards while looking straight
forward.® The lateral profile photograph was taken
with a digital camera equipped with a 6D Mark II
lens (24-105 mm Image Stabilizer Ultrasonic, Full
Frames 77 mm, Canon Inc.) at 1.5 meters from the
model, maintaining the Frankfort horizontal plane
and pupillary horizontal plane parallel to the ground,
and capturing a sociable smile that exposes the distal
end of the canines.

Subsequently, the smiling lateral profile photograph
was digitally altered using a photo editing software
(Adobe Photoshop Program, USA, version 2020). The
alterations included three variations of lower anterior
facial height: reduced, normal, and increased, along
with seven different maxillary incisor inclinations for
each facial height variable. The aesthetic horizontal
line (Hr) served as a constant reference unaffected
by orthognathic or orthopedic treatment.

Parameter Measurement Normal Mean+SD
SNA 80 82.0+2.0
SNB 78 80.0+2.0
ANB 2.0+£2.0
UI-NA (mm) 4
U1-NA (degree) 25 25
L1-NB (mm) 5 4
U1-NB (degree) 26 25
Holdaway difference 2 0
UI/L1 129 131
Occlusal plane/SN 13 14
GoGn/SN 28 32
S line/U-L lip -1/0 0/0
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The initial alteration step was carried out in the incisor
area. Incisors angles were altered by increasing and
decreasing two angles, Tg/Hr® and Tg/Sn-Pg°, which
were created by the following procedures: (1) tracing
the Sn-Pg and Hr lines through the mid-third, (2)
locating the prominent point on the labial surface
of the maxillary central incisor and (3) a contiguous
(Tg) extending through this point (Figure 1). Tg/Hr®
represents the angle produced between the incisor
inclination and the aesthetic horizontal, and Tg/

Al-Shareaa A., Trakyal G.

Sn-Pg, represents the angle between the incisor
inclination and the lower facial third. The measured
values of Tg/Hr® and Tg/Sn-Pg°® of the model were
87° and 3° respectively. During alterations of these
two angles, a positive value was assigned when
the structure moved forward, whereas a negative
value was assigned when it moved backward. Each
incremental and decremental was made in 5 degrees
as -5°, -10°, -15°, +5°, +10°, and +15°.

Figure 1. Angular measurement for incisor inclination modification.

Second step of image alterations was to stretch and
depress the photo at the soft tissue sites subnasale
and soft tissue pogonion to adjust the anterior vertical
height of the female subject's facial profile. The soft
tissue outlines both above and below the columella
and below soft tissue pogonion were not changed and
were same in all photos. The original LAFH/TAFH
(Lower Anterior Facial Height/Total Anterior Facial
Height) ratio of 55% (Normal lower facial height)
was raised and reduced by 8% to produce short lower
anterior facial height (47% LAFH/TAFH) and long
lower anterior facial height (63% LAFH/TAFH).
The modified images were then evaluated by three
distinct groups each of 30 participants between the
ages of 30 and 45 as orthodontists (OR), dentists
(DE), and laypeople (LP). Modified images rated by
the observers are shown in Figure 2.

The gender distribution within the entire sample
indicated that 32.22% were male, with 33%
identified as laypeople, 33% as clinicians, and 30%
as orthodontists. Among females, who constituted
67.78% of the sample, 67% were categorized
as laypeople, 67% as clinicians, and 30% as
orthodontists. All raters were informed about the

Aydin Dental Journal - Volume 10 Issue 1 - April 2024 (35-45)

aim for the data collection and purpose of usage. All
raters were asked to sign a written consent form or
an e-consent form.

The online survey, conducted using Google
Forms, comprised two sections. The first section
(Demographics data) of the online survey was
composed of several questions about personal
information gender, age, and educational level as well
as two questions about the assessment of importance
of smile and the point that evaluators pay the most
attention. The second section (evaluations of images)
included 21 multiple choice questions about the facial
attractiveness. The randomized photos were rated
using a Likert-type scale, which has been widely
dependable in the psychology research as the most
advantageous rating approach.® All evaluators rated
the photos according to Likert-scale of attractiveness
as the very unattractive, unattractive, moderate,
attractive, and very attractive in a period of three
months.

The collected data were subjected to statistical
analysis using SPSS® version 25 (IBM®, New York,
NY), and the significance level was set at p<0.05.

37



Incisor Inclination & Facial Height: Attractiveness Study

Descriptive statistics were specified in the analyses, incisors of the different panels (orthodontists,
and comparison regarding different lower anterior ~ clinicians and laypersons) and gender were made
vertical facial height and alteration of maxillary with the “Chi-Square” analysis.

Figure 2. (A) Represent different incisors inclination (+5 °, +10 °, +15° normal, -5, -10, -15) with 8% reduced lower facial height (LAFH/TAFH:
47%), (B) represent different incisors inclination (+5 °, +10 °, +15° normal, -5, -10, -15) with normal lower facial height (LAFH/TAFH: 55%),
(C) represent the different incisors inclination (+5 ©, +10 °, +15°, normal, -5, -10, -15) with 8% increased lower facial height (LAFH/TAFH: 63%).
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Results

The study participants of the present study agreed
that smile affects people’s impression of looks
as very important, important, less important, and
unimportant with a percentage of 57.8%, 38.9%,
2.2%, and 1.1% respectively. The results of the
evaluation demonstrated variations in preferences
for maxillary incisor inclination and lower facial
height among the different groups of evaluators. In
models with normal, reduced, and increased facial
heights, both LP and DE favoured a maxillary
incisor inclination of 5 degrees retroclined as the
most attractive while OR tended to prefer normal
inclinations (87°) across all variables of lower facial
height (Table 2, 3 and 4).

Notably, the evaluators showed heightened criticality
towards reduced lower facial height (%47 LAFH/
TAFH) when assessing the incisor inclination (Table
2). The most significant statistical differences among
the groups were observed in the reduced lower
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facial height model (%47 LAFH/TAFH) with a
-15° incisor inclination, p=0.002 and +5° incisor
inclination, p=0.000 (Table 2); and higher facial
height model (%63 LAFH/TAFH) with -15° incisor
inclination, p=0.009 (Table 4). For the reduced
lower facial height with -15° incisor inclination, a
majority of orthodontists (56.7%) rated the image
for as unattractive, while most dentists (43.3%) and
laypeople (60.0%) rated it as average (Table 2). For
the reduced lower facial height with +5° incisor
inclination a higher percentage of orthodontists
(60%) and half of dentists (50%) claimed the profile
as average while 50% of the laypeople found the
same profile photo as unattractive (Table 2). For
the increased lower facial height with -15°, most
of the orthodontists (60%) found the profile photo
as unattractive while 53.3% of the lay people and
33.3% of the dentists found the same profile photo
as unattractive and 33.3% of the dentists as average
(Table 4).

Table 2. Differences in preferences between groups (LP, DE, and OR) for reduced lower anterior facial height 47%

LAFH/TAFH.
LP DE OR .

Variables n | % n | % n | % p value | sig.

Reduced lower anterior facial height with +15° incisor inclination
Very unattractive 4 13.30% 5 16.70% 8 26.70%
Unattractive 16 53.30% 15 50.00% 15 50.00%
Average 9 30.00% 8 26.70% 20.00% 0.627 NS
Attractive 3.30% 0 0.00% 0.00%
Very attractive 0 0.00% 2 6.70% 12 3.30%

Reduced lower anterior facial height with +10° incisor inclination
Very unattractive 2 6.70% 1 3.30% 0 0.00%
Unattractive 19 63.30% 15 50.00% 7 23.30%
Average 30.00% 10 33.30% 21 70.00% 0.010 -
Attractive 0.00% 2 6.70% 2 6.70%
Very attractive 0.00% 2 6.70% 0 0.00%

Reduced lower anterior facial height with +5° incisor inclination
Very unattractive 4 13.30% 1 3.30% 0 0.00%
Unattractive 15 50.00% 11 36.70% 6 20.00%
Average 11 36.70% 15 50.00% 18 60.00% 0.000 o
Attractive 0 0.00% 0 0.00% 6 20.00%
Very attractive 0 0.00% 3 10.00% 0 0.00%
Reduced lower anterior facial height with normal incisor inclination
Very unattractive 2 6.70% 1 3.30% 0 0.00%
Unattractive 14 46.70% 6 20.00% 5 16.70%
Average 14 46.70% 16 53.30% 15 50.00% 0.016 *
Attractive 0.00% 4 13.30% 26.70%
Very attractive 0.00% 10.00% 2 6.70%
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Reduced lower anterior facial height with -10° incisor inclination
Very unattractive 1 3.30% 2 6.70% 3 10.00%
Unattractive 9 30.00% 7 23.30% 9 30.00%
Average 15 50.00% 12 40.00% 12 40.00% 0.443 NS
Attractive 16.70% 6 20.00% 6 20.00%
Very attractive 0 0.00% 3 10.00% 0 0.00%
Reduced lower anterior facial height with -15° incisor inclination
Very unattractive 1 3.30% 1 3.30% 4 13.30%
Unattractive 8 26.70% 7 23.30% 17 56.70%
Average 18 60.00% 13 43.30% 4 13.30% 0.002 >
Attractive 3 10.00% 6 20.00% 5 16.70%
Very attractive 0 0.00% 3 10.00% 0 0.00%

* p<0.05; ** p<0.01; NS: Not significant, LP: Lay people; DE: Dentists; OR: Orthodontists, LAFH: Lower Anterior Facial Height; TAFH: Total

Anterior Facial Height.

Table 3. Differences in preferences between groups for normal lower anterior facial height 55% LAFH/TAFH.

LP DE OR .

Variables n | % n | % n | % pvalue | sig.

Normal lower anterior facial height with +15° incisor inclination
Very unattractive 4 13.30% 5 16.70% 10 33.30%
Unattractive 19 63.30% 14 46.70% 16 53.30%
Average 6 20.00% 8 26.70% 3 10.00% 0.320 NS
Attractive 1 3.30% 2 6.70% 0 0.00%
Very attractive 0 0.00% 1 3.30% 1 3.30%

Normal lower anterior facial height with +10° incisor inclination
Very unattractive 3 10.00% 4 13.30% 3 10.00%
Unattractive 16 53.30% 14 46.70% 15 50.00%
Average 10 33.30% 9 30.00% 8 26.70% 0.804 NS
Attractive 1 3.30% 2 6.70% 4 13.30%
Very attractive 0 0.00% 1 3.30% 0 0.00%

Normal lower anterior facial height with +5° incisor inclination
Very unattractive 3 10.00% 1 3.30% 2 6.70%
Unattractive 13 43.30% 12 40.00% 5 16.70%
Average 12 40.00% 11 36.70% 14 46.70% 0.160 NS
Attractive 6.70% 5 16.70% 9 30.00%
Very attractive 0.00% 1 3.30% 0 0.00%
Normal lower anterior facial height with normal incisor inclination
Very unattractive 3 10.00% 2 6.70% 0 0.00%
Unattractive 12 40.00% 8 26.70% 5 16.70%
Average 13 43.30% 12 40.00% 10 33.30% 0.037 *
Attractive 2 6.70% 7 23.30% 13 43.30%
Very attractive 0 0.00% 1 3.30% 2 6.70%
Normal lower anterior facial height with -5° incisor inclination

Very unattractive 2 6.70% 3 10.00% 4 13.30%
Unattractive 4 13.30% 6 20.00% 6 20.00%
Average 18 60.00% 13 43.30% 10 33.30% 0.424 NS
Attractive 6 20.00% 4 13.30% 7 23.30%
Very attractive 0.00% 4 13.30% 3 10.00%
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Normal lower anterior facial height with -10° incisor inclination

Very unattractive 2 6.70% 1 3.30% 2 6.70%

Unattractive 16.70% 10 33.30% 14 46.70%

Average 18 60.00% 14 46.70% 8 26.70% 0.099 NS
Attractive 16.70% 3 10.00% 6 20.00%

Very attractive 0 0.00% 2 6.70% 0 0.00%

Normal lower anterior facial height with -15° incisor inclination

Very unattractive 6.70% 3 10.00% 4 13.30%

Unattractive 30.00% 11 36.70% 18 60.00%

Average 14 46.70% 10 33.30% 3 10.00% 0.141 NS
Attractive 5 16.70% 5 16.70% 4 13.30%

Very attractive 0 0.00% 1 3.30% 1 3.30%

* p<0.05; ** p<0.01; NS: Not significant, LP: Lay people; DE: Dentists; OR: Orthodontists, LAFH: Lower Anterior Facial Height; TAFH: Total

Anterior Facial Height.

Table 4. Differences in preferences between groups increased lower anterior facial height (63% LAFH/TAFH).

LP DE OR .

Variables n % n % n % pvalue sig.

Increased lower anterior facial height with +15° incisor inclination
Very unattractive 4 13.30% 6 20.00% 7 23.30%
Unattractive 18 60.00% 14 56.70% 18 60.00%
Average 7 23.30% 6 20.00% 2 6.70% 0.573 NS
Attractive 1 3.30% 2 6.70% 2 6.70%
Very attractive 0 0.00% 2 6.70% 1 3.30%

Increased lower anterior facial height with +10° incisor inclination
Very unattractive 4 13.30% 4 13.30% 3 10.00%
Unattractive 14 56.70% 10 33.30% 14 46.70%
Average 11 36.70% 11 36.70% 9 30.00% 0.319 NS
Attractive 1 3.30% 2 6.70% 4 13.30%
Very attractive 0 0.00% 3 10.00% 0 0.00%

Increased lower anterior facial height with +5° incisor inclination
Very unattractive 3 10.00% 4 13.30% 1 3.30%
Unattractive 13 43.30% 9 30.00% 5 16.70%
Average 12 40.00% 8 26.70% 18 60.00% 0.063 NS
Attractive 2 6.70% 8 26.70% 6 20.00%
Very attractive 0 0.00% 1 3.30% 0 0.00%
Increased lower anterior facial height with normal incisor inclination
Very unattractive 3 10.00% 2 6.70% 6 3.30%
Unattractive 10 33.30% 9 30.00% 4 13.30%
Average 13 43.30% 13 43.30% 13 43.30% 0.210 NS
Attractive 13.30% 4 13.30% 11 36.70%
Very attractive 0 0.00% 1 3.30% 1 3.30%
Increased lower anterior facial height with -5° incisor inclination
Very unattractive 3 10.00% 2 6.70% 2 6.70%
Unattractive 4 13.30% 6 20.00% 7 23.30%
Average 17 56.70% 11 36.70% 12 40.00% 0.729 NS
Attractive 20.00% 30.00% 8 26.70%
Very attractive 0 0.00% 2 6.70% 1 3.30%
41
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Increased lower anterior facial height with -10° incisor inclination

Very unattractive 2 6.70% 3 10.00% 7 23.30%
Unattractive 26.70% 9 30.00% 12 40.00%
Average 16 53.30% 12 40.00% 8 26.70% 0.188 NS
Attractive 4 13.30% 4 13.30% 3 10.00%
Very attractive 0 0.00% 2 6.70% 0 0.00%
Increased lower anterior facial height with -15° incisor inclination
Very unattractive 2 6.70% 2 6.70% 6 20.00%
Unattractive 9 30.00% 10 33.30% 18 60.00%
Average 16 53.30% 10 33.30% 3 10.00% 0.009 NS
Attractive 3 10.00% 7 23.30% 3 10.00%
Very attractive 0 0.00% 1 3.30% 0 0.00%

* p<0.05; ** p<0.01; NS: Not significant; LP: Lay people; DE: Dentists; OR: Orthodontists, LAFH: Lower Anterior Facial Height; TAFH: Total

Anterior Facial Height.

According to the males the most attractive profile
photo was rated as normal anterior facial height with
normal incisor inclination while female participants
preferred the profile photo of reduced anterior
facial height with -5° incisor inclination. Besides,
statistically significant differences between male
and female participants’ preferences were observed
as follows; for the photo of reduced lower anterior
facial height with alteration by +15° in incisor
inclinations, most male participants found that the
facial appearance was average, while most of female
participants agreed that the facial appearance was
unattractive, p=0.040. For the photo of reduced
lower anterior facial height with normal incisor
inclination, most male participants found that the
facial appearance was unattractive, while most of the
female participants found that the facial appearance
was average, p=0.036. As for the rest of the photos
no statistically significant differences were observed
between males and females (p>0.05).

Discussion

In this study, a female model was specifically selected.
Previous literature has consistently shown that both
male and female observers tend to place greater
emphasis on assessing female facial attractiveness
compared to male facial attractiveness.® The more
attention that is paid to female facial attractiveness,
the more accurate the judgements that can be made
based on facial appearance. However, in a recent
study the authors indicated that gender of raters had
no major influence on the facial attractiveness scores.’
In this study, a statistically significant difference
was observed between male and female raters in
their evaluations of reduced lower facial height with
normal incisor, highlighting a notable controversy.
Results of this paper align with previous research
that has demonstrated orthodontists' preference
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for normal and slightly labial crown torque when
considering maxillary incisor inclination.'’ According
to the results of another research authors concluded
that the profile smile corresponding to an increase
of +5° in a labial direction had the highest score.!!
Similarly, Devanna in his research in 2013, where
he investigated the impact of incisor inclination on
treatment planning, reported that orthodontists tend
to prefer labial crown torque in comparison with
lingual crown inclination.'? The inclination choices
made by orthodontists in this study are consistent
with established orthodontic norms and standards,
emphasizing the importance of optimal dental
alignment and facial aesthetics."® Interestingly, the
greater tolerance towards lingually inclined incisors
demonstrated by dentists and laypeople in this study
has been reported in previous literature as well.!>!*
Studies have shown that laypeople tend to perceive
lingually inclined incisors as more attractive and
feminine.'>!® Based on this idea this could be the
reason why the laypeople rated higher for the lingual
crown torque as being more attractive as the model
used in the present study was a female model. Besides,
female participants preferred slightly negatively
inclined incisor (-5°) for a more aesthetic treatment
outcome. However, Lamarque obtained a different
result in and emphasized that lingual inclination of
the upper incisors gives the face an ‘old” appearance
and has a negative effect on the smile aesthetic.!”
These findings also suggests that the perception of
beauty and aesthetics may vary among different
stakeholders, highlighting the need for clinicians to
consider patient preferences and expectations during
treatment planning.

In the present study, attractiveness of different incisor
inclinations accompanied by short, normal and long
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lower facial heights were evaluated on a model
presenting skeletal Class I relationship. In a previous
study it was emphasized that the examiners showed
a preference for the smiling profile image with
slightly protruded maxillary incisors (+5 degrees) in
a skeletal Class III patient.' In another study where
slightly lingual inclination in dolichocephalic profiles
was rated as more aesthetic, it was concluded that
the aesthetic perception of labiolingual inclination
differs in different facial types, and this may affect in
formulating treatment plans for different facial types."’
Therefore, patient-centered care and shared decision-
making have been emphasized in recent literature
as essential components of successful orthodontic
treatment.'>? The findings of this study underscore
the importance of effective communication between
orthodontists and patients to align treatment goals
and achieve satisfactory aesthetic outcomes. By
considering patient preferences while balancing
orthodontic principles, clinicians can enhance
treatment satisfaction and overall patient experience.
Recent studies have further supported the impact of
malocclusion and orthodontic treatment need on the
quality of life and patient perception. In 2009 Liu
et al., conducted a systematic review highlighting
the relationship between malocclusion/orthodontic
treatment need and quality of life.?! They concluded
that improving malocclusion through orthodontic
treatment according to patients’ expectations can
significantly enhance patients' quality of life.
Additionally, in a study conducted by Alhummayani
et al., in 2018, the authors found that patients
seeking orthodontic treatment and orthodontists
in Saudi Arabia shared different perceptions of
dental aesthetics, emphasizing the importance of
considering cultural and individual variations in
treatment planning.?

Furthermore, studies have explored the perception of
smile aesthetics among different age groups. In 2017
Sriphadungporn and Chamnannidiadha, investigated
the perception of smile aesthetics among laypeople
of different ages and found that younger individuals
tend to have higher aesthetic demands.” This suggests
that patient age can influence the preferences and
expectations regarding dental aesthetics. Therefore,
more detailed research should be planned to estimate
aesthetic perception of different age groups to reach
patient satisfaction in the future. In the present study
all participants were in the same age group between
30 and 40 with a mean of 35.3 years old. Therefore,
difference of aesthetic perception in different age
groups was not evaluated.
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While the present study provides valuable insights
into maxillary incisor inclination and lower anterior
facial height, it is essential to acknowledge the
limitations. The specific sample size and population
may limit the generalizability of the results. Therefore,
caution should be exercised when applying these
results universally as different cultures may present
different aesthetic perceptions. Further research with
larger and more diverse sample sizes is warranted
to validate these findings and explore the influence
of additional variables that may impact facial
attractiveness.

In conclusion, this study sheds light on the preferences
of orthodontists, clinicians, and laypeople regarding
maxillary incisor inclination and lower anterior facial
height. The findings align with previous research,
indicating orthodontists' preference for normal and
slightly labial crown torque, while revealing the
greater tolerance towards lingually inclined incisors
among clinicians and laypeople. These findings
highlight the importance of incorporating patient
preferences and expectations into treatment planning
to achieve optimal aesthetic outcomes and patient
satisfaction. Planning an orthodontic treatment only
according to the orthodontists’ norms may not enough
for reaching patient satisfaction. Further research
in this field will contribute to refining treatment
protocols and enhancing our understanding of the
complex relationship between dental aesthetics and
facial attractiveness.

Conclusion

Based on the findings of this study, orthodontists tend
to prefer normal and slightly labial (+5°) crown torque,
while displaying resistance towards lingual crown
inclination in all variables of lower facial height.
In contrast, laypeople and dentists demonstrated
greater tolerance towards lingually inclined incisors,
perceiving them as contributing to a more feminine
appearance for the female model. These insights into
the impact of maxillary incisor inclination and lower
anterior facial height on facial attractiveness can
guide clinicians in making informed decisions during
treatment planning, leading to improved aesthetic
outcomes and patient satisfaction. Further research
in this field is warranted to deepen our understanding
and refine treatment protocols to reach satisfactory
treatment results in means of aesthetic smile profile
for all orthodontic patients.
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Evaluation of Treatment Approaches in Restorative
Dentistry
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Ozet

Restoratif dis hekimliginde farkli izolasyon teknikleri,
tedavi yontemleri ve materyaller gelistirilmektedir. Bu
izolasyon tekniklerinden en giincel olani rubber-dam ile
izolasyondur. Ciiriik dentinin tamamen uzaklastirilmasi
dis dokusunu zayiflattig1 i¢in, giiniimiizde ¢iiriikk dentinin
selektif ya da agamali uzaklastirilmasi savunulmaktadir.
Dentinin ortiilenmesi, mikro sizintiy1 ve post-operatif
hassasiyeti azaltmasi nedeniyle uygulanmasi gereken bir
yaklagim olarak goriilse de baglanma icin gerekli yiizey
alanini ve restoratif materyalin kalinligin1 azaltmasi
sonucu restorasyonun biyomekanik 6zelliklerini olumsuz
etkilemesi nedeniyle dentin Ortiilenmesi uygulamasi
bir¢ok hekim arasinda ¢eliskili bir konudur. Kanal tedavili
dislerin restorasyonunda, kalan dis dokusu miktari direkt/
indirekt restorasyon tercihinde onemli bir faktordiir.
Ayrica, ferrule varligi ve post kullanimi restorasyonun
basarisin1 etkilemektedir. Beyazlatma tedavileri ev
tipi, ofis tipi ve her iki tedavini kombinasyonu olarak
siniflandirilmaktadir. Hekim hangi beyazlatma yontemini
uygulayacagina disteki renklenmenin derecesi, kullanilan
ajanin konsantrasyonu ve hasta-hekim uyumu gibi
faktorlerin sonucunda karar vermelidir. Dentin hassasiyeti
siklikla karsilagilan agrili bir durumdur. Dentin hassasiyeti
tedavilerinin amaci dig uyaranlar1 ortadan kaldirarak,
dentin tibiillerini tikamak ve sinirsel iletimi dnleyerek
agriy1 azaltmaktir. Bu derlemenin amaci, restoratif dis
hekimliginde siklikla uygulanan rubber-dam teknigi, ¢iiriik
dentin dokusunun uzaklastirilmasi, dentin dokusunun
ortiilenmesi, kanal tedavili dislerin restorasyonu, dis
beyazlatma yontemleri, dentin hassasiyeti ve tedavisi gibi
klinik uygulama ve tedavi yaklagimlarini kanita dayali
degerlendirerek dis hekimlerini bilgilendirmektir.

Anahtar Kelimeler: Dis ciiriikleri, Dentin hassasiyeti,
Dis beyazlatma, Kok kanal tedavisi, Lastik ortii.

Abstract

In restorative dentistry, new isolating techniques,
treatments, and materials are being created. However,
many treatments suffering limited support with solid
evidence led clinicians to uncertainty. One of these
treatments is rubber dam isolation which has advantages
and disadvantages. The selective or staged removal of
carious dentin is generally preferred in modern dentistry
as complete removal of carious dentin damages tooth
structure and leads to irreversible outcomes. Although
many dentists believe that applying dentin covering is
a good idea because it lessens microleakage and post-
operative sensitivity. Many dentists disagree because
doing so reduces the thickness of the restorative material
and the necessary surface area for bonding, which has
a negative impact on the restoration’s biomechanical
properties. In the restoration of root canal-treated teeth,
the remaining tooth structure is an important factor
when choosing a direct or indirect technique. Moreover,
the presence of ferrule and the use of post influence the
success of restorations. The use of posts has negative
effects. Whitening treatments are classified as at-home
type, in-office type, and a combination of both. The
physician should decide which whitening method to apply
due to factors such as the degree of tooth discoloration,
the concentration of the agent used, and patient-doctor
compatibility. Dentin hypersensitivity is a frequently
encountered painful condition. Dentin hypersensitivity
treatments aim to reduce pain by eliminating external
stimuli, occluding dentinal tubules, and preventing neural
transmission. The aim of this review is to inform dentists
by evaluating many clinical applications and treatment
approaches such as the rubber-dam technique, removal of
carious dentin tissue, covering of dentin tissue, restoration
of root canal treated teeth, tooth whitening methods, dentin
sensitivity, and treatment, which are frequently used in
restorative dentistry.

Keywords: Dental caries, Dentin sensitivity, Tooth
bleaching, Root canal therapy, Rubber dams.
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Restoratif Tedavi Yaklasimlar:

Giris

Dis hekimliginde restoratif yontem ve materyaller
ile ilgili yapilan caligmalarin sayisi her gegen
gilin artmaktadir. Bu durum arastirmacilarin ve
klinisyenlerin giincel gelismeleri takip etmesini
zorlastirmakta ve yeni tedavi yontemlerini uygulama
konusunda hekimleri kararsiz birakabilmektedir. Dis
hekimlerinin sonuglar1 g¢aligmalarla desteklenmis
ve kanita dayali caligmalar1 takip etmesi ve
giincel uygulamalar konusunda bilgi sahibi olmasi
gerekmektedir.! Kanita dayali dis hekimligi,
Amerikan Dis Hekimleri Birligi tarafindan hastanin
agiz ve tibbi durum anamnezi ile hastanin tedavi
ihtiyact ve hekimin deneyiminin bilimsel kanitlar
dogrultusunda birlestirilmesi olarak tanimlanmstir.
Kanita dayali dis hekimliginin iki ana hedefi, en iyi
kanit1 bulmak ve bunu giinliik dis hekimligi pratigine
aktarmaktir.? Kanita dayali uygulama, mevcut
en iyi kanitlar1 ele alarak tedavinin uygunlugunu
belirlemektedir.>? Bu durum, en etkili tedavi
seceneklerinin kullanilmasini ve boylece daha iyi
tedavi sonuglarinin elde edilmesini saglamaktadir.
Bu derlemenin amaci, restoratif dis hekimliginde
siklikla uygulanan rubber-dam teknigi, ¢iiriik dentin
dokusunun uzaklastirilmasi, dentin dokusunun
ortiilenmesi, kanal tedavili dislerin restorasyonu, dis
beyazlatma yontemleri, dentin hassasiyeti ve tedavisi
gibi bircok klinik uygulama ve tedavi yaklagimlarini
kanita dayali degerlendirerek dis hekimlerini
bilgilendirmektir.

Restoratif Dis Tedavilerinde Rubber-Dam
Uygulamasi

Bir restorasyonun basarisinda restoratif materyalin
uygulanmasi sirasindaki izolasyon ¢ok onemlidir.
Adeziv dis hekimligi ile ilgili ¢alismalarda, rubber-
dam izolasyonunun restorasyonun kalitesini
arttirdig1 belirtilmektedir. Calismalarda rubber-
dam kullaniminin farkli restorasyonlarin klinik
basarist tizerinde etkisi incelenmistir.> Cekilmis
disler iizerinde yapilan calismalarda rubber-dam
izolasyonunda pamuk izolasyonuna gore onemli
Olciide daha yliksek baglanma dayanimi ve azalmis
mikro sizint1 gézlemlenmistir.>¢ Yapilan ¢aligmada,
rubber-dam izolasyonu ile ¢iirliksiiz servikal
lezyonlarin kompozit restorasyonunda daha iyi
baglanma saglanmistir.> Baska bir galismada,
rubber-dam izolasyonu ile yapilmis Simif II
kompozit restorasyonlarindaki kirilma oranin daha
diisiik oldugu goriilmiistiir.® Miao ve ark. yaptig1 bir
arastirmada, rubber-dam izolasyonu ile pamuk rulo
izolasyonu karsilastirilmis; 192 katilimcery1 iceren iki
caligmanin sonuglari birlestirilmis ve alt1 aylik takip
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sonucunda ¢lirtiksiiz servikal lezyonlarin rubber-dam
izolasyonu ile yapilan kompozit restorasyonlarinda
daha yliksek klinik basari orani bildirilmistir.
Ayrica, rubber-dam kullanilarak yapilan siit dislerin
proksimal atravmatik restorasyonlarinin 24 aylik
takibinde daha yiiksek klinik basari orani tespit
edilmigtir.*

Bununla birlikte, rubber-dam izolasyonu ile yapilan
restoratif tedavilerin degerlendirildigi bazi klinik
calismalar celigkili sonu¢ vermistir.>’ Yapilan
bir ¢alismada, anterior dislerin restorasyonunun
klinik dmriiniin uzun olabilmesi i¢in pamuk rulo/
titkritk emici ile izolasyon saglanmasinin yeterli
olabilecegi, rubber-dam izolasyonunun gerekli
olmadig1 sonucuna varilmistir. Ayrica, rubber-dam
kullaniminin hasta tarafindan kabul edilmemesi,
lateks alerjisi, uygulama siiresi, maliyet, yetersiz
egitim, restorasyonun/dis yapisinin kirilmasi ve
periodontal hasar endigesi gibi birgok dezavantaji
da vardir.?

Bir arastirmada, rubber-dam ve pamuk rulo izolasyonu
ile yapilan ciiriikstiz servikal lezyonlarin kompozit
restorasyonlarinin klinik basarisinin 12-18 aylik
takibinde istatistiksel fark bildirilmemistir.* Yapilan
sistematik bir derlemede dort calisma (daimi dislerde
iki, siit dislerinde iki ¢alisma) degerlendirilmis
ve rubber-dam izolasyonunun restorasyonun
omriini etkilemedigi bulunmustur.’ Sonug olarak,
rubber-dam kullaniminin restorasyonlarin klinik
basarisina etkisinin anlagilmasi i¢in daha fazla klinik
arastirmanin yapilmasi gerekmektedir.

Ciiriik Dentin Dokusunun Uzaklastirilmasi

Dis ciirtigliniin geleneksel tedavisi, restorasyon
yerlestirilmeden once ¢uiriik dokusunun (enfekte
ve etkilenmis dentin) tamamen uzaklagtirilmasint
icermektedir. Ancak, tiim ¢liriik dentin dokusunun
cikarilmasi genellikle kalan dentin kalinliginin
azalmasi, pulpanin agiga ¢ikmasi, agri ve zayiflamis
dis yapis1 gibi geri doniisii olmayan sonuglara neden
olmaktadir.’ Bu sebeple ¢iiriikk dokusunun tamamen
uzaklastirilmasina alternatif yeni goriisler ileri
stiriilmiistlir. Bu goriigler arasinda, ¢iiriik dokunun
uzaklastirilmamasi, selektif olarak uzaklastirilmasi
ve ¢lirik dokusunun asamali olarak uzaklastirilmasi
yer almaktadir.'

Ciriik dokusunun uzaklastirilmamasi teknigi; daimi
molar dislerin pit ve fisslir Ortiicli restorasyonunu,
herhangi bir preparasyona ihtiya¢ duyulmadan siit
molar diglerin paslanmaz ¢elik kuron (Hall Teknigi)
ile restorasyonunu, floriir jel/vernik uygulama
tedavilerini igermektedir. Ciiriik dokusunun selektif
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uzaklastirilmasi; kavitenin periferal duvarlarinda sert
mine ve dentin dokusu elde edene kadar temizlenip,
kavitenin pulpal kisminda yumusak c¢iiriik dokusu
birakilmasi islemidir. Ciiriik dokusunun asamali
uzaklastirilmast yonteminde ise ilk olarak, ¢tiriik
dokusu selektif olarak g¢ikarilip kavite gegici bir
restoratif materyal ile ortiilenmektedir. ikinci
asamada, 6-12 ay sonra gecici restoratif materyal
cikarilir ve dis daimi olarak restore edilir.!®!!

Selektif ¢iiriik uzaklastirma yontemini kullanan iki
calismada ve agsamali ¢iiriik uzaklastirma yonteminin
kullanan dort caligsmada, semptomsuz, vital,
clrtikli siit veya daimi dislerde, ¢liriik dokusunun
selektif ve asamali uzaklastirilmasinin, tamamen
uzaklastirilmasina kiyasla pulpanin agiga ¢ikma
riskini azalttig1 sonucuna varilmigtir.'® Bagka bir
calismada, derin dentin c¢iiriik lezyonlarinda ¢iiriik
dokusunun selektif ve agsamali uzaklastirilmasinin
tamamen ¢ilriilk dokusunun uzaklastirilmasina
kiyasla pulpanin agiga ¢ikma riskini azaltip, ayni
zamanda post-operatif pulpa semptomlarinin olusma
riskini de azalttig1 bulunmustur.

Derin dentin ¢iiriigii olan daimi dislerde selektif
cliriik uzaklastirmanin hem asamali hem de tamamen
uzaklastirma yontemleriyle karsilastirildiginda
pulpanin vitalitesini korumada daha fazla basari
sagladig1 ve daha iyi restoratif sonuglara katki
sagladigi bildirilmistir.'> Uluslararast Ciiriikk
Konsensiisii Is Birligi 2016 yilinda, ciiriik dokunun
uzaklastirilmast ile ilgili klinik dneriler yaymlamustir.
Buna gore, pulpaya yakin bakteriler ile kontamine
olmamis demineralize dokularin uzaklastirilmasina
gerek olmadigi rapor edilmistir. Derin dentin ¢iiriigii
lezyonlarinda (radyografik olarak dentinin pulpal
ticte birine uzanan) ve vital dislerde pulpa sagliginin
korunmasina oncelik verilmelidir. Derin dentin
clirligli olan siit ve daimi diglerde, selektif olarak ¢iiriik
dokusunun uzaklastirilmasi Onerilmekle birlikte,
asamali ¢iiriik uzaklastirma yontemi de tavsiye
edilmektedir. Ancak agsamali ¢iiriik tedavisinde, ek
maliyet-zaman gerektirdigi ve pulpanin agiga ¢ikma
riskini arttirdig1 i¢in ikinci agsamanin atlanabilecegi
belirtilmektedir.’

Dentinin Dokusunun Ortiilenmesi

Adeziv dis hekimligindeki gelismelere ragmen, klinik
uygulamalarda bazi sorunlar ortaya ¢ikmaktadir.
Indirekt restorasyonlarin son yillarda popiilerlik
kazanmasina ragmen, dentin adezyonundaki
zorluklar restorasyonlarin desimantasyonuna neden
olmakta ve restorasyonlarda kiriklar goriillmektedir.
Bunun yani sira, rezin kompozitler ile yapilan
direkt restorasyonlar sonrasinda meydana gelen
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post-operatif hassasiyet ve sekonder ¢iiriik klinikte
en sik karsilasilan problemlerdendir. Kompozit
restorasyonlarin yapimindan 24 saat sonra
meydana gelen post-operatif hassasiyet, kavite
konfiglirasyonuna bagli olarak %5-26 oraninda
goriilebilmektedir.”> Post-operatif hassasiyet
polimerizasyon biiziilmesine bagli olarak meydana
gelebilecegi gibi dentin tiibiillerinde hidrodinamik
stv1 akisinin artmasi ile de iliskili olabilir.'* Dentin
ptiriizlendirme sirasinda uygulanan asidik ajanlar
tarafindan aktive olan matriks metalloproteinazlar
(MMP) adeziv-dentin arayliziiniin enzimatik
bozunmasina neden olabilir.” Bu bozunma kompozit
restorasyonlarda mikro sizintiya ve sekonder ¢iiriik
olusumuna yol agmaktadir. '>!® Bu sorunlarin
ortadan kaldirilmasi i¢in birgok calisma yapilmis ve
tedavi Onerileri sunulmustur. Bu 6neriler 6ncelikle,
kavite acildiktan sonra agiga ¢ikan dentinin
tedavi yontemlerini i¢ermektedir. Bu yontemler;
linerlar, dentin hassasiyet giderici ajanlar, kavite
dezenfektanlari, MMP inhibitorleri ve hemen dentin
ortiileme (IDS) uygulamasidir.'®

Ingiltere’de yapilan bir ¢alismada, birgok klinisyenin
(%83) derin posterior kompozit restorasyonlarin altina
daima bir liner materyali uyguladigi bildirilmistir."”
Ayrica bu caligmaya gore, en sik kullanilan liner
materyalleri; kalsiyum hidroksit siman, geleneksel/
rezin modifiye cam iyonomer siman, akiskan rezin
kompozitlerdir.''* Liner materyalinin kullanima,
aciga c¢ikan dentin tiibiillerini kapatarak mikro
sizintiy1 ve dentin tiibiilleri icerisindeki hidrodinamik
sivi akisini azaltir, boylelikle post-operatif
hassasiyeti riski de azalmis olur. Bunun yani sira,
liner materyali kullaniminin restoratif materyallerin
toksik etkilerinden pulpay1 koruma, derin lezyonlarda
reperatif dentin olusumunu uyarma, pulpa tizerinde
sedatif bir etki gdsterme ve restorasyonun omriini
uzatma gibi bir¢ok baska avantaji oldugu da
bilinmektedir."* Ancak yapilan ¢alismalarda, liner
materyallerinin baglanma i¢in gerekli yiizey alanini
ve restoratif materyalin kalinligini azaltabilecegi, bu
durum da restorasyonun biyomekanik 6zelliklerini
etkileyebilecegi belirtilmektedir.' Yapilan bir meta
analiz arastirmasinda, kompozit restorasyonlarda
liner kullaniminin post-operatif hassasiyete etkisi
degerlendirilmistir. Meta analize liner materyali
kullanilan ve kullanilmayan yedi ¢aligma dahil
edilmistir. Sadece bir ¢alismada, 24 saat sonunda
liner materyalinin post-operatif hassasiyeti
onlemede bir etkisi oldugu, ancak bir haftalik ve bir
aylik takip sonucunda herhangi bir fark olmadigi
tespit edilmistir. Arastirmanin sonucunda liner
uygulamasinin restorasyonun basarisinda etkisi
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olmadig1 bildirilmistir.'"* Torres ve arkadaslarinin
yaptig1 bir ¢alismada, derin posterior restorasyonlarda
liner materyali olarak 1g1kla sertlesen cam iyonomer
siman (Ionoseal, Voco GMBH, Cuxhaven, Germany)
kullanilmis ve restorasyonun klinik performansina
etkisi degerlendirilmis ancak liner uygulamasinin
restorasyonun klinik performansimi etkilemedigi
bildirilmistir.?°

Kompozit restorasyonlarda meydana gelen post-
operatif hassasiyeti onlemek i¢in dentin hassasiyet
giderici ajanlarin kullanimi Onerilmektedir. Bu
ajanlar (%35 hidroksietil metakrilat, HEMA ve
%S5 glutaraldehit igerikli) ya kavite duvarlarina
restorasyon oncesi uygulanmakta ya da adeziv
materyali ile karigtirilarak kullanilmaktadir. Yapilan
caligmalar, HEMA’nin agiga ¢ikan dentin tiibiillerini
fiziksel olarak kapattigini, glutaraldehit’in ise dentin
sivist lizerinde fiksatif bir etki olusturdugunu,
boylece tiibiiller igerisindeki sivi hareketini
onledigini ve post-operatif hassasiyetin azaldigini
ortaya koymaktadir.?! Yapilan bir ¢alismada, dentin
hassasiyet ajani olarak glutaraldehit uygulanmis ve
uygulanmamis sinif I/Il kompozit restorasyonlarin
spontane veya bir uyaran ile stimiile edilerek post-
operatif hassasiyeti degerlendirilmistir, ancak
anlamli bir fark bulunamamustir.?> Adeziv sistemlerin
zamanla dentine baglanmasinin zayifladigi ve hibrit
tabaka bozulmasinin bu bag kaybiyla iliskili oldugu
ve sonucunda post-operatif hassasiyet meydana
geldigi bilinmektedir. Bu hibrit tabaka bozulmasini
onlemek icin, kompozit restorasyonlardan once
kaviteye MMP inhibitorleri uygulanmasi gerektigi
ve boylece baglanma kuvvetlerinde artis goriildiigii
bildirilmektedir.> MMP inhibitérii olarak en
sik kullanilan ajanlar arasinda klorheksidin,
proantosiyanidinler (kolajen ¢apraz baglayicilar),
sodyum hipoklorit yer almaktadir ve ayrica, diyot
lazerler de kullanilmaktadir.?* Hajizadeh ve
arkadaslarinin yaptig1 bir ¢alismada, kompozit
restorasyon Oncesi kaviteye uygulanan %2’lik
klorheksidin’in post-operatif hassasiyete etkisi
degerlendirilmistir. Post-operatif hassasiyete
bir giin, bir hafta, bir ay ve alt1 ay sonrasinda
bakilmistir ve sadece, bir gilinliikk geri ¢agirma
sonucu daha az hassasiyet gozlenmis olup, diger
zamanlar arasinda fark gozlenmemistir.® Diger
calismalarda, MMP inhibitorlerinin (klorheksidin
veya proantosiyanidinler) kaviteye restorasyon
oncesi uygulandiklarinda ya da adezivle birlestirilip
uyguladiklarinda, restorasyonun klinik performansi
tizerinde onemli bir etkisi olmadig1 gosterilmistir.?*2
Ayrica, proantosiyanidinlerin adeziv soliisyona dahil
edilmesinin, rezin kompozit restorasyonlarinin uzun
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omriinii olumsuz etkiledigi de rapor edilmistir.®
Yapilan bir ¢calismada, farkli MMP inhibitorlerinin
kullanilmasinin restorasyonun adezyonunda ve klinik
basarisinda etkisine bakilmistir. Klorheksidin’in,
dentine adezyonu arttirdigi ve bu nedenle kavite
dezenfeksiyonu icin iyi bir materyal oldugu;
EDTA’nin ve etanol’iin, daha fazla ¢aligma yapilmasi
gereken olumlu sonuglara sahip olduklarini; ancak
kavite dezenfektani olarak lazerlerin, floriirlii
ajanlarin, sodyum hipokloritin, ozon ve hidrojen
peroksit gibi iiriinlerin kullanimindan kagimilmasi
gerektigi bildirilmistir.**

IDS uygulamasi, indirekt restorasyonlarin dentine
baglanmasini arttirmak i¢in Onerilen bir tedavi
yontemidir. IDS, dis preparasyonundan hemen sonra
Olcli alimindan 6nce dentin yilizeyinin kapatilmasi
islemidir. IDS’de adeziv igerikli dolgu maddeleri
kullanilarak daha stabil ve homojen dentin-
rezin tabakasi elde edilmektedir, bu da baglanma
kuvvetinin artmasini saglamaktadir. Ayrica,
preparasyondan hemen sonra IDS uygulamasi,
restorasyon ve dentin arasindaki mikro sizintiy1
ve bakteriyel kontaminasyonu azaltarak post-
operatif hassasiyeti 6nlemektedir.”” Caligmalarda,
avantajlar1 géz oniine alindiginda ve klinisyenlerin
uygulamasini engelleyen herhangi bir zorluk
olmadigi i¢in, IDS’nin rutin klinik uygulamada
kullanilmasi oOnerilmektedir.?’?® Buna Kkarsin,
Breemer ve arkadaslarinin yaptig1 bir ¢alismada,
IDS kullanilmasinin restorasyon basarisi, klinik
Omiir, post-operatif hassasiyet ve hasta memnuniyeti
acisindan bir etkisinin olmadigi belirlenmistir.

Kanal Tedavili Dislerin Restorasyonu

Kanal tedavili diglerin restorasyonu i¢in kullanilan
iki tedavi yaklagimi vardir; direkt restorasyonlar ve
indirekt restorasyonlar.’® Genel olarak daha az dis
sert doku kaybi olan dislerde direkt restorasyonlar
tercih edilmektedir. Daha fazla madde kaybi1
olan durumlarda ise indirekt restorasyonlar
disiiniilmektedir. Direkt restorasyonlarin, saglam
dis yapisiin korunmasi, uygulama kolayligi, daha
kisa tedavi siiresi ve maliyet gibi avantajlar vardir.
Ancak, indirekt restorasyonlarin ise kalan dis
yapisinin daha iyi korunmasini ve gii¢lendirilmesini
saglayarak bu dislerin okliizal kuvvetlere dayanma
direncini dnemli miktarda arttirdig1 bilinmektedir.3*!
Bununla birlikte belirli durumlarda, restorasyonda
retansiyonu arttirmak icin postlara (fiber/metal) ve
fiber destekli kompozit veya fiber aglara ihtiyag
duyulabilmektedir.*'

Kanal tedavili dislerin restorasyonuna karar verirken
dis dokusu etrafinda kalan ferrule etkisi (kokiin
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koronal kisminda 1,5-2 mm yiiksekliginde ve bir mm
kalinliginda ¢evresel dis yapisi bulunmasi) geliskili
bir konudur.>*** Yapilan bir ¢alismada, ferrulenin
ve varsa koronal (dis eti seviyesinin en az i¢ mm
iizerinde kalan dis dokusu duvarlarin korunmasinin
kanal tedavili dislerde stres tasima kabiliyetini ve
uzun siireli sag kalimini iyilestirdigi belirtilmektedir.*®
Afrashtehfar ve arkadaslarinin yaptigi bir caligmada
ise, kanal tedavili dislerin basarisizlik oraninin
kalan dis yapis1 miktarina bagli oldugunu ve ferrule
olmayan dislerdeki restorasyonlarin yiiksek bir
basarisizlik oran1 gosterdigi rapor edilmistir.*> Ancak,
bazi aragtirmalar ferrule etkisinin veya kalan duvar
sayisinin restorasyonun sag kalimini veya basarisini
onemli olgiide etkilemedigini gostermistir.3*3¢

Indirekt restorasyonlar kirilmaya karsi daha
direng¢li olsalar da preparasyon asamasinda
saglam dis dokusunun kaldirilmasi nedeniyle
disi zayiflatabilmektedir. Baz1 ¢alismalarda kanal
tedavili diglerin direkt ve indirekt restorasyon sonrasi
klinik omiirleri karsilastirildiginda arada onemli
bir fark olmadig1 rapor edilmistir.’**” Skupien ve
arkadaslarinin yaptig1 bir ¢alismada, fiber post
kullanilarak yapilan direkt ve indirekt restorasyonlar
kargilastirilmis, indirekt restorasyonlarin daha
ylksek klinik performans gosterdigi ancak, her iki
restorasyon tipinin de klinik dmriiniin iyi oldugu
kabul edilmistir.’” Yapilan bir ¢alismada, indirekt
restorasyonlarin daha uzun klinik émrii (10-20 y1l)
oldugu ve daha az maliyet gerektirdigi gosterilse
de,’® bagka bir ¢alismada, kisa vadede (<5 yil) direkt
ve indirekt restorasyonlar arasinda restoratif basari
acisindan anlamli bir fark bulunmamuistir.>

Fazla madde kayb1 olan kanal tedavili dislerde
postlarin dislerin klinik dmriinii ve basarisini
arttirmada etkili oldugu gosterilmistir. Ancak,
yeterli dis yapist mevcut oldugunda postlarin tedavi
basarisini etkilemedigi belirtilmektedir.’! Benzer
bulgular, post-kor destekli kronlarda da goriilmekte;
bir veya iki koronal duvara sahip post-kor destekli
kuronlu disler iyi prognoz gosterirken, daha fazla
duvara sahip dislerin post-kor yapisi olmadan yapilan
kron tedavilerinin daha iyi sonuglar gosterdigi rapor
edilmistir.®

Post materyalinin metal veya fiber olmasinin
restorasyonlarin klinik performansina etkisini
inceleyen c¢aligsmalarda ise celigkili sonuglar
bildirilmistir.*® Prefabrike fiber postlarin diisik
elastisite modiil 6zelligi sebebiyle diste kok
kiriklarint 6nlemede etkili oldugu ancak fonksiyon
sirasinda postun dis yilizeyinden ayrilmasi ve
kirilmasi1 goriilebildigi bildirilmistir.** Metal postlar
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ve Ozellikle dokiim postlar daha iyi adaptasyon
sayesinde debonding/kirilma riskini azaltmaktadir,
ancak daha fazla kok kiriklarina sebep olmaktadir.®
Yapilan bagka bir ¢aligma, her iki materyal ile elde
edilen sonuglarda anlamli bir fark olmayacagini
gostermistir. Ayrica, post tiplerinin klinik bagarisinda,
kisa ve orta vadede (alt1 ila on yil) anlamli bir fark
goriilmese de kanitlarin yetersiz olmasi nedeniyle
daha uzun vadeli ¢alismalara ihtiya¢ duyulmaktadir.®!

Dis Beyazlatma Yontemleri

Genel olarak beyazlatma yontemleri, ev tipi,
ofis tipi ve iki tedavinin kombinasyonu olarak
siniflandirilmaktadir. Evde beyazlatma yonteminde,
hasta diisitk konsantrasyonlu (%10) karbamid
peroksit ajanini hazirlanan bir kisiye 6zel bir plagin
icerisine yerlestirip dort ila alt1 hafta boyunca
kullanmaktadir. Ofis tipi beyazlatmada ise, daha
yiiksek konsantrasyonlu (%30-40) hidrojen peroksit
ajan1 kullanilmaktadir ve hekim tarafindan hastaya
muayenehanede 2-3 seans olmak iizere 45-60 dakika
siire ile uygulanmaktadir. Kombinasyon teknigi,
ofiste uygulanan beyazlatmaya ek olarak, hastanin
evde de uyguladig: bir yontemdir.*°

Yapilan bir ¢alismada, ofis tipi beyazlatmanin 11k
ile birlikte uygulanmasinin, hidrojen peroksitin
ayrismasini arttirarak daha fazla serbest radikal
ortaya c¢ikmasini ve sonu¢ olarak daha etkili
bir beyazlatma saglandigin1 gostermektedir.*!
Literatiirde farkli konsantrasyonlarda hidrojen
peroksit ajani ile yapilan ofis tipi beyazlatmada 11k
kullaniminin etkisi arastirildiginda, 1sikla aktive
edilen ve edilmeyen yliksek konsantrasyonlu (%25-
35) hidrojen peroksit ajaninin anlik (bir giin iginde)
ve kisa vadeli (bir ila dort hafta) beyazlatma etkinligi
arasinda anlamli bir fark bulunamamistir. Ancak,
1sikla aktive edilen diisiik konsantrasyonlu (%15-
20) hidrojen peroksit ajaninin kullaniminin anlik ve
kisa vadeli daha iyi beyazlatma etkinligi gosterdigi
belirtilmistir.*' Ofis tipi beyazlatmada farkli 151k
kaynaklarinin (halojen, LED, lazer ve plazma) farkli
hidrojen peroksit (%15-38) konsantrasyonlarinda
etkinliginin degerlendirildigi bir c¢alismada,
beyazlatma ajaninin konsantrasyonundan bagimsiz
olarak farkli 151k kaynaklarinin beyazlatma etkinligi,
yan etki riski ve dis hassasiyetinde anlamli bir
farka neden olmadigi goriilmistiir.** Yapilan son
calismalarda 151k aktivasyonunun kullanilmasinin
ya da kullanilmamasinin beyazlatma etkinligi
ve dis hassasiyetinde higbir fark yaratmadigi
gosterilmektedir. ¥4

Boushell ve arkadaslarinin yaptigi bir ¢aligmada,
evde beyazlatma yonteminde ciddi yan etkileri
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olmaksizin, basarili ve uzun vadeli sonuglar elde
edilmistir.* Ancak, ofis tipi beyazlatmanin etkinligini
degerlendiren uzun vadeli arastirmalar azdir***’ ve ofis
tipi beyazlatmanin ev tipi beyazlatmadan daha etkili
oldugu diisiiniilse de, bir ¢calismada, iki beyazlatma
yontemi arasinda anlamli farklilar olmadigi sonucuna
varilmistir.*® Yapilan bir ¢aligmada, kombinasyon
teknigi ile beyazlatma yonteminin tek bagina yapilan
ofis tipi veya ev tipi beyazlatma yontemine gore
onemli farkliliklar gostermedigi sonucuna varilsa
da,* yeni yapilan galismalarda, kombinasyon
teknigi ile beyazlatma yapilan hastalarin tedavi
stiresinin Ui¢ ila dort glin azalmasinin yani sira hasta
memnuniyet geri doniisiinde 6nemli bir fark oldugu
g6zlenmistir,*>>°

Ev tipi beyazlatma yonteminin, daha uzun siireli
bir tedavi olmas1 ve hasta uyumuna bagli olmasi;
ofis tipi beyazlatmada, artan dis hassasiyeti ve
daha az stabil sonuglarin olmasi bu yontemlerin
dezavantajlar1 arasindadir.® Yapilan bir ¢alismada,
karbamid peroksit ile evde beyazlatma yonteminin,
dis hassasiyeti ve agiz mukozasinda tahrise neden
olmasi gibi yan etkilerinin oldugu bulunmustur. Ayni
caligmada, evde hidrojen peroksit ile beyazlatmanin
plasebodan daha etkili oldugu belirlenmistir. Ancak,
beyazlatmada kullanilan karbamid peroksit ajaninin,
hidrojen peroksitten daha etkili oldugu gdsterilmistir.
Farkli karbamid peroksit konsantrasyonlarina
bakildiginda ise, yiiksek konsantrasyonlarda
karbamid peroksit ajani kullanildiginda daha fazla
beyazlatma etkisi goriilirken; konsantrasyondan
miktarindan bagimsiz olarak hassasiyet giderici
iceren karbamid peroksit ajanin kullanilmasi,
hassasiyet giderici icermeyen gruplara kiyasla
o6nemli dl¢iide daha az dis hassasiyeti gostermistir.!
Yapilan baska bir ¢calismada, ev tipi beyazlatmada,
%10’luk karbamid peroksit ajaninin daha yiiksek
konsantrasyonlu karbamid peroksit ajani ile benzer
beyazlatma etkinligi gdsterdigi, ancak daha az dis
hassasiyetine neden oldugu goriilmustiir.*>

Yapilan bir calismada, ofis tipi beyazlatmada
kullanilan disik (%15-20) ve orta (%20-25)
konsantrasyonlu hidrojen peroksit ajaninin, yiiksek
(%25-35) konsantrasyonlu hidrojen peroksit ajanina
gore benzer beyazlatma etkinligi gostermesin yant
sira, daha az mukoza tahris ve dis hassasiyeti riskine
sahip oldugu ve yliksek konsantrasyonlu beyazlatma
ajaninin kullanilmasinin, dentin hassasiyetinden
pulpal nekrozuna kadar ilerleyebilecegi ve hidrojen
peroksit ajaninin oral mukoza ile temasi1 sonucu
kimyasal yaniklara neden oldugu bildirilmistir.>
Pontes ve arkadaslarinin yaptigi bir ¢alismada,
yiksek konsantrasyonlu (%35) ve daha diisiik
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konsantrasyonlu (%6-20) hidrojen peroksit ajani
ile yapilan beyazlatmanin dis hassasiyeti ve renk
degisimi degerlendirilmis, diisiik konsantrasyonlarda
daha az hassasiyet ve daha fazla renk degisimi
elde edilmistir.>* Ev tipi beyazlatma ve ofis tipi
beyazlatmanin yan etkilerinin degerlendirildigi bir
calismada, ev tipi beyazlatmada daha az yan etki
riski ve dis hassasiyeti oldugu gorilmiistiir.>

Dentin Hassasiyeti ve Tedavileri

Dentin hassasiyeti; kimyasal, ozmotik, termal,
buharlasma ve mekanik uyaranlara yanit olarak
aciga cikan dentinden kaynaklanan kisa akut agri
olarak tanimlanmaktadir. Brannstrom tarafindan
ortaya konan hidrodinamik teori, dentin hassasiyet
mekanizmasinda en ¢ok kabul goren teoridir. Bu
teoriye gore, dis uyaranlar dentin tiibiilleri i¢indeki
stvinin hareketine yol agmaktadir ve bu hareket pulpa
sinir uglarini uyararak agriya neden olmaktadir. Bu
nedenle dentin hassasiyetinin meydana gelebilmesi
icin dentinin agiga ¢ikmasi gerekmektedir.?! Dentin
hassasiyet tedavisinde farkli yontemler vardir.
Di1s uyaranlar ortadan kaldirarak, sinirsel iletimi
Onleyerek ya da azaltarak ve gegirgen dentin tiibiillerini
tikayarak sinir tepkisi degistirilebilmektir.’® Bu
tedavide en sik kullanilan ajanlar; potasyum flortir,
potasyum kloriir gibi potasyum tuzlari ve potasyum
nitrattir. Potasyum, hiicrelerin elektrik potansiyelini
depolarize ederek degistirmekte, bu sayede sinir
uyarilabilirliginde bir azalma olmakta ve pulpa
hiicreleri uyaranlara daha az yanit vermektedir.”’
Ayrica, dentin hassasiyeti tedavisinde floriir ajanlari,
oksalatlar, arjinin, adezivler ve lazer terapisi de
kullanilmaktadir. Kullanilan floriir ajanlari; sodyum
floriir, glimiis diamin floriir, kalay floriir ve amid
floriirdiir. Florir uygulandiktan sonra dentin
ylizeyinde kalsiyum floriir ¢okelmekte ve boylece
fiziksel bariyer gérevi gérmektedir.’® Oksalatlar ise
kalsiyum iyonlart ile reaksiyona girerek ¢oziinmeyen
kalsiyum oksalat kristallerinin olusturarak dentin
tibillerini tikamaktadir.’® Sodyum, kalsiyum
fosfosilikat ve kalsiyum fosfat gibi biyoaktif camlar,
dentin ylizeyinde hidroksiapatite benzer bir mineral
tabakasi olan apatit hidroksikarbonat olusumunu
indiikleyerek dentin tiibiillerini bloke etmektedir.*’
Gluteraldehit, dentin sivisinda serum albiimini
ile reaksiyona girerek cokeltilerin olugmasina ve
ardindan dentin tiibiillerinin ¢apinin ve blokajinin
azalmasina yol agmaktadir.>® Arjinin, tiikiiriikte dogal
olarak bulunan bir amino asittir ve kalsiyum karbonat
ile kombinasyonu, dentin tiiblillerini tikayarak
asitlere ve sicaklikta ¢ozlinmeye karsi direngli bir
bariyer olusturmaktadir.®® Rezinler, adezivler ve
cam iyonomer simanlar gibi fiziksel ajanlar ise,
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dentin tiibiillerini kapatarak hidrodinamik uyariy1
onlemektedir.’® Lazerler yogunluklarina gore farkli
mekanizmalar ile etki gostermektedirler. Dentin
tiibiillerini tikamak i¢in, Neodyum doned Yitriyum
Aluminyum Garnet (Nd:YAG), Erbium Yttrium
Aluminyum Garnet (Er:YAG), Erbium Chromium:
Yttrium-Scandium-Gallium-Garnet (Er, Cr:YSGG)
ve Karbondioksit (CO,) gibi yiiksek yogunluklu
lazerler kullanilmaktadir. Aksine, Galyum-
Aluminyum-Arsenit (Ga-Al-As/Diyot) lazer veya
Helyum-Neon (He-Ne) lazer gibi diisiik yogunluklar,
hiicre zarndaki Na*K* iyon pompasinin ¢alismasini
engelleyerek agri uyari iletimini bloke ettikleri i¢in
agr1 semptomlarindaki azalmay1 saglamaktadir.®!

Yapilan bir ¢alismada, ofis tipi tedavilerde HEMA ile
beraber glutaraldehit iceren ajanlar, cam iyonomer
siman ve lazerler gibi fiziksel tedaviler dentin
hassasiyetinde agrinin azaltilmasinda etkili oldugu;
uzun siireli etkiler i¢in ise, potasyum nitrat, arjinin ve
hidroksiapatit gibi kimyasal ajanlar evde uygulanan
dentin hassasiyet tedavilerinde basarili sonuclar
verdigi gorilmiistiir.®® Dentin hassasiyet tedavilerin
cesitliligine ragmen, etkinlik konusunda hala bir fikir
birligi yoktur ve bu nedenle ideal olarak tanimlanan
bir tedavi mevcut degildir.

Sonug¢

Bu derlemede, dis hekimliginde siklikla uygulanan
izolasyon teknikleri, bir¢ok klinik uygulama ve
tedavi yaklasimlari giincel ¢alismalarla irdelenmis,
klinisyenlere ve arastirmacilara yardimci olunmast
ve tedavi sonuglarimin iyilestirilmesi amacglanmistir.
Derlemenin sinirlamalar1 dahilinde, su sonuglar
cikarilabilir:

Rubber-dam kullanimi, restorasyonlarin klinik
basarisini artirabilir. Ciirilk dentinin tamamen
cikarilmas: yerine kismi olarak c¢ikarilmasi,
pulpanin agiga ¢ikmasini dnlemektedir. Kompozit
restorasyonlarda kavite dezenfektanlarinin ve kaide
materyallerinin kullanilmasinin restorasyon basarisina
etkisi hala tartismali konular arasinda yer almaktadir.
Indirekt restorasyonlarda IDS uygulamasinin
klinik basarida etkisi de diger tartismaya agik
konudur. Kanal tedavili dislerin restorasyonunun
klinik basarisinda, ferrule varligi ve kalan koronal
duvar kalinligr 6nemlidir. Kanal tedavili disleri
restorasyonunda indirekt restorasyonlarin klinik
basaris1 direkt restorasyonlardan daha iyidir. Ev tipi
beyazlatma yonteminde karbamid peroksit hidrojen
peroksitten daha etkilidir. Ofis tipi beyazlatmada
diistik hidrojen peroksit konsantrasyonlari, daha
iyl beyazlatma etkinligi saglamakta ve daha az
dis hassasiyetine neden olmaktadir. Ofis tipi
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beyazlatmada 151k aktivasyonun tedavi iizerinde
etkisi bulunmamaktadir. Kombinasyon yontemi
ile beyazlatma, ofis tipi beyazlatma yontemine
gore daha iyi renk degisimi saglamaktir. Dentin
hassasiyetinin tedavisinde oncelikle predispozan
faktorlerin elimine edilmesi gerekmektedir. Dentin
hassasiyetinde, HEMA ile glutaraldehit igeren
ajanlar, cam iyonomer siman ve lazer gibi fiziksel
yaklasimlar agrinin azaltilmasinda etkilidir.

Finansal Kaynak

Bu calisma sirasinda, yapilan arastirma konusu
ile ilgili dogrudan baglantis1 bulunan herhangi
bir ilag firmasindan, tibbi alet, gere¢ ve malzeme
saglayan ve/veya iireten bir firma veya herhangi
bir ticari firmadan, g¢alismanin degerlendirme
stirecinde, calisma ile ilgili verilecek karart olumsuz
etkileyebilecek maddi ve/veya manevi herhangi bir
destek alinmamustir.

Cikar Catismasi
Bu calisma ile ilgili olarak yazarlarin ¢ikar ¢atigmasi
olabilecek bilimsel ve tibbi komite iiyeligi veya
iyeleri ile iligkisi, danigmanlik, bilirkisilik, herhangi
bir firmada ¢alisma durumu, hissedarlik ve benzer
durumlar yoktur.
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OZET

Dogal disler ve implantlar arasinda biyolojik ve fizyolojik
olarak bir¢ok farklilik vardir. Bu sebeple dogal diglerdeki
okliizyon kurallariin implant destekli restorasyonlarda
direkt uygulanmast uygun bulunmamaktadir. Bunun
en onemli sebeplerinden birisi implant ¢evresinde,
dis cevresinde bulunan dogal periodontal dokularin
bulunmamasidir. Bu durum implanti dogal diste
bulunan sok absorpsiyon yeteneginden yoksun kilar
ve implanta fazla kuvvet geldigi durumlarda geri
doniilemez problemler olusturabilir. Implant ¢evresindeki
yumusak dokunun etkilenmesiyle periimplant gingivitis,
ilerleyen zamanda periimplantitis olusumuyla zaman
icerisinde olusan kemik kaybindan kaynakli implant
kayb1 goriilebilir. Ayn1 zamanda implant ara parcalari
ve implant iizerinde birtakim hasarlar olusabildigi gibi
implant iisti protezlerde de kirilmalar, ¢atlamalar ve
desimantasyon meydana gelebilmektedir. Implanta
gelen bu okliizal kuvvetleri minimalize etmek ve tolere
edilebilecek diizeye getirmek i¢in okliizyonda birtakim
modifikasyonlara gidilmeli ve implant sagligini koruyacak
bir okliizyon elde edilmelidir. Bu derlemedeki amacimiz
bu modifikasyonlarla ilgili arastirmalari ortaya koymak ve
bir implant iistii protez yaparken ideale yakin bir implant
okliizyonu saglayabilmek icin yeterli bilgi diizeyine
ulasilmasini saglamaktir.

Anahtar Kelimeler: Implantiistii protezler, Okliizyon,
Asuwrt yiikleme, Periodontal atasman

ABSTRACT

There are many biological and physiological differences
between natural teeth and implants. For this reason, it is
not appropriate to apply the occlusion rules of natural
teeth directly to implant-supported restorations. One
of the most important reasons for this is the absence of
natural periodontal tissues around the tooth around the
implant. This situation deprives the implant of the shock
absorption ability found in the natural tooth and may cause
irreversible problems in cases where excessive force is
applied to the implant. Peri-implant gingivitis can be seen
with the effect of the soft tissue around the implant, and
implant loss due to peri-implantitis may occur in the future.
At the same time, some damage may occur on the implant
spacers and the implant, as well as fractures, cracks and
decementation on the implant prosthesis. In order to
minimize these occlusal forces on the implant and bring
it to a tolerable level, some modifications should be made
in the occlusion and implant health should be protected.
Our aim in this review is to reveal the researchs on these
modifications and to ensure that sufficient knowledge is
reached in order to provide a near ideal implant occlusion
when making an implant prosthesis.

Keywords: Implant-supported dental prostheses,
Occlusion, Overload, Periodontal attachment
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Implantiistii Protezlerde Okliizyon

Implantiistii Protezlerde Okliizyon

Implant destekli restorasyonlar ile eksik disleri
ve dis yapisinin kayip elemanlarini eski haline
getirmek, form, islev ve estetigi korumak ve kalan
dislerin dmriinli optimize etmek amaglanmaktadir.
Az sayida implant kullanilarak yapilan protetik
restorasyonlar, ac¢ilandirilmis implantlarin
kullanilmasi, materyallerin teknolojik gelismeler
ile siirekli glincellenmesi gibi nedenler ile 6zellikle
kanita dayal1 okliizal konseptlerin 6nemi daha da
artmigtir.

Implantiistii protezlerin planlanmasi ve uygulanmasi
asamalarinda dogal disler iizerine yapilan protetik
tedavilerden farkli yaklasimlar gerekmektedir.
Biyomekanik streslerin varlig1 implantiistii protezler
icin her kosulda goz 6ntinde bulundurulmasi gerekli
bir durumdur. Biyomekanik stresleri azaltmak i¢in
iyl bir okliizyon degerlendirilmesi yapilmali ve
risk faktorlerini en aza indiren ve restorasyonun
stomatognatik sistemin geri kalaniyla uyum
icinde calismasina izin veren bir okliizal sema
gelistirmelidir.

Ideal okliizyon planlamasi ile, kemik-implant
arayiizleri ve implant protezleri lizerindeki agir1 yiik en
aza indirebilir ve implantlarin ve implant protezlerinin
uzun vadeli stabilitesi saglanabilmektedir.

Dogal Dis ve Implant Arasindaki Farklar

Dogal disler periodontal ligament araciligiyla
kemige tutunurken, implant alveol kemigi ile
dogrudan temastadir.'Dogal disteki periodontal
ligament; gelen okliizal kuvvetleri absorbe ederken
ayni zamanda i¢erdigi mekanoreseptorler sayesinde
gelen yiiklerin saptanmasini saglar. Ancak implantta
periodontal ligament bulunmadigindan gelen okliizal
yiiklere kars1 hassasiyet daha diisiiktiir.2Implantin
cevresindeki bag dokuda dogal dise gore daha fazla
kollajen, daha az fibroblast ve daha az kan damari
bulunur. Bu nedenle implant ¢evresi yumusak
dokularin turn-over yetenegi daha diigiiktiir.> Dogal
dislerde alveol kemiginin iizerindeki diseti baglanti
dokusu yiiksekligi yaklagik 1 mm.’dir. Bu alanda
kollajen lifler sement ¢evresinde yelpaze seklinde
seyrederler. Semente sahip olmayan titanyum
implantlarda ise kollajen lifler implanta paralel
olarak seyrederler.** Dogal disler; aksiyal yonde 25
ile 100 mm arasinda, horizontal yonde ise 56 ile 150
mm arasinda yer degistirebilirler. Okliizal ytikler
uygulandiginda stres dagilimi apikale dogru kok
boyunca azalir.>® Dental implant dogrudan kemige
baglanir ve fizyolojik hareket icin gerekli alan ortadan
kalkar. Bir disin aksine, bir implant sadece aksiyal
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yonde 3 ila 5 mm ve horizontal olarak 10 ila 50 mm
yer degistirebilir. Boylece, dis intriizyon veya hafif
rotasyon yoluyla harekete uyum saglayabilirken,
dental implant kemik ara yiiziindeki tiim kuvvetleri
emer. Her ne kadar kuvvetler dogal dis boyunca esit
olarak dagilmissa da dental implantta kuvvet kret
tepesindeki krestal kemikte yogunlasmistir.>” Apse
ve ark.® caligmalarinda, dogal digle implant arasinda
sulkuler sivi akisi, bakteri formotiplerinin orani,
klinik parametreler ve enflamatuvar medyatorlerin
varlig1 arasinda ¢ok fazla farklilik bulamamislar
ancak dental implantlarin ¢evresinde daha az
keratinize doku ve dogal dislere oranla daha derin
cepler saptamislardir. Berglundh ve ark.’ yaptiklart
bir arastirmada, dogal dislerin hem periost {izeri
damarlar hem de periodontal ligamente ait damarlar
olmak tizere, iki farkli yoldan beslendigi buna
karsin periodontal dokulardan yoksun implant
cevresi yumusak dokularin yalnizca periosttan gelen
damarlardan beslendigini bildirmislerdir. Plaga bagh
periodontitiste hastaligin ilerlemesi bag dokusu
sayesinde sinirlandirilmaktadir. Ancak implant
etrafindaki dokularda hastalik dogrudan alveolar
kemikle iligkidedir. Sonug¢ olarak implant gevresi
dokularin, periodontal dokulardan farkli olarak plaga
bagli hastaliklara kars1 daha az organize olabildigi
bildirlmistir.?

Asurt Yiikleme

Implant bilesenleri ve kemik-implant arayiizii
etrafindaki biyolojik olmayan stresi ifade eder.
Dental implantlar siklikla okliizal asir1 yiiklere
maruz kalir ¢linkii bu protezler dogal dislerde
sok absorbsiyon fonksiyonunu sagladigi bilinen
periodontal ligamentten yoksundurlar. Ek olarak
dental implantlar periodontal mekanoreseptorlerinin
olmamasi nedeniyle diisiik dokunsal hassasiyet ve
diisiik proprioseptif hareket tepkisi sergilerler.'
Misch, asir1 1sirma kuvvetleri sirasinda implantlar
ve disler arasindaki mobilite farkliliklarini ortadan
kaldirmak i¢in okliizal ayarlamalarin gerekli
oldugunu &ne siirmiistiir."! Implant iistii protezler
iizerindeki okliizal kuvveti azaltmak ve koruma
saglamak icin geleneksel okliizal kavramlarin
modifiye edilmesi gerektigi bilinmektedir. Bu
degisikliklerin bazi 6rnekleri sunlari igerir: Daralmig
okliizal tabla, azalmis kasp egimi, yik yoniiniin
diizeltilmesi, aksiyal olmayan yiiklerin azaltilmasi,
kantileverin kisaltilmasi ve implant {istii protezlerde
daha hafif temaslar.'”> Ek olarak; makaslama
kuvvetlerinin elimine edilmesi, implant sayisinin
artirilmasi, yeterli kuron yiiksekligi boslugunun
korunmasi (15 mm veya daha fazla mikrostrain),
kuron-implant oranini azaltmak, vertikal overlapi en
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aza indirmek, ve pasif bir protetik uyum elde etmek
sayilabilir. *-'* Agir1 yiiklemenin neden olabilecegi
kemik kaybi diizeyini saptayabilmek icin yapilan
hayvan deneylerinde, kopekler iizerinde yapilan bir
caligmada okliizal asir1 yiik kaynakli olusan peri-
implantitisin normal peri-implantitisten daha fazla
marjinal kemik kaybina neden oldugu bildirilmistir.'®
Tiim modifikasyonlara ragmen bazi parafonksiyonel
aliskanliklar implant i¢in risk olusturmaktadir.
Ozellikle bruksizm karmasik bir risk faktorii olarak
ele alinmal1 ve teshis edilmelidir. Tam ark gece plagi
kullanim1 gece parafonksiyonundan kaynaklanan
potansiyel asir1 yiikklenmeyi azaltmada yardimci
olur.”

Implantlarda asirt yiiklenmeye neden olan
faktirler'

- Asin kantilever uzunlugu

- Parafonksiyonel hareketler

- Asir1 prematiir temaslar

- Genis okliizal tabla

- Tiiberkiil egimlerinin fazla olmasi

- Diisiik kemik yogunlugu ve kalitesi

- Yetersiz sayida implant

Asirt yitklemenin neden oldugu durumlar”

- Restorasyonun kirtlmasi

- Baglant1 vidasinin kirilmasi veya gevsemesi

- Implantin kirilmasi

- Kemigin yerini bag dokusunun almasiyla progresif
marjinal kemik kayb1

Implant destekli protezlerde tedavi planindan
once, hangi okliizyon tipinin kullanilacagina karar
verilmelidir. Okliizyon tipi belirlenirken 6nceden
mevcut olan okliizyon tipi goz ontinde tutulmalidir.
Uygun okliizyon tipine karar verebilmek i¢in dogal
dislerde goriilen okliizyon tiplerine hakim olmak
gerekir.

Tek Dis Implantiistii Protezlerde Okliizyon

Butip restorasyonlarda implanta gelen yiik minimalize
edilip komsu dogal dislere paylastirilmalidir.?
Implant destekli kuronlarda kanin koruyuculu
okliizyon lateral kuvvetleri azaltmak amaciyla grup
fonksiyonuna ¢evrilebilir. Tek dis implant {isti
protezlerde hastanin kendi okliizyonu kullanilacaktir.
Ancak kanin bolgesine yerlestirilen tek implant bu
okliizyon tipinde biiyiik bir yiik altinda kalacaktir.
Gelen okliizal yiikleri anterior ve posteriora
dagitmak amaciyla bu tiir hastalarda grup fonksiyonu
okliizyonu tercih edilmelidir. '
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Okliizyon ya klasik bir kuron gibi yapilir ya da
maksimum interkiispidasyonda implantiistii kuronda
temas olmaz ancak kuvvetli 1sirmalarda temasa
gelebilir. Iki implant iistii kuron karsilikli kapanisa
geldiginde kuvvetli 1sirmada kuronlarin temasi
minimal diizeyde tutulur (Artikiilasyon kagidi
aradan ¢ekildiginde yirtilmadan hafif tutunacak
bigimde). Boylece maksimum interkiispidasyonda
hafif kuvvetlerde temas olmayabilir. Zaman gegtikce
dogal disler implant iistii restorasyona adapte olup
bir okliizal dengenin olusumunu saglayacaklardir.

Parsiyel Dissizlik Durumunda Okliizyon

Kennedy I ve II digsizlik durumunda; eger hastanin
anterior disleri mevcutsa kanin koruyuculu okliizyon
kullanilir. Ancak kanin digler kaybedilmis veya
periodontal olarak sorunlu ise grup fonksiyonlu
okliizyon tercih edilir. Boylece gelen yiikler implant
iizerinde yogunlasmadan implantlar ve digler arasinda
dagitilmis olur.”> Minsley ve Koth?*' Kennedy I ve 11
parsiyel dissizlikte sabit restorasyonlarda primer
okliizal hedefin dogru interkaspal iliskide es zamanl
bilateral posterior temaslart saglamak oldugunu
bildirmislerdir.?!

Kennedy III ve IV kismi dissizlik vakalarinda
kanin disi iceren sabit implant destekli protez
restorasyonlarda grup fonksiyonu veya kanin
koruyuculu okliizyon kullanilmalidir.*®

Smif IV anterior restorasyonlarda bazi faktorler géz
ontinde bulundurulmalidir. Bunlar:

1- Sabit restorasyonlar yapilacaksa diglerin karsilikli
temasi kesilmeli, 2- Anteriorda hareketli protez varsa
anterior yapay dislerde temas olmamali veya pasif
temas bulunmali, anterior dislerin okliizal temasi
lateral hareketlerde veya protrusiv hareketlerde
olmal1,3- Monoplane okliizyon kullanilacaksa,
fonksiyon esnasinda anterior dis temaslar1 korunmali,

4- Anterior kopriilerin distal devrilme momenti
implantin sahip oldugu anteroposterior uzunluktan
fazla olmamalidir.”®

Implantlar1 dogal dentisyona baglamak, implantlar
ve disler icin tehlikelidir. Cohen ve Orenstain®
implantlar ve disler arasinda non-rijit baglantilar
kullanilmasini 6nermislerdir. Okliizyon stabil halde
olmadigindan dis-implant destekli protezlerde
okliizyonun diizenlenmesi ¢ok daha zordur.?®
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Implantiistii Protezlerde Okliizyon

Tam Ark Implantiistii Sabit Protezlerde Okliizyon

Tam dissiz hastalarin sabit protetik tedavisi implant
iistii protezlerle miimkiin olmaktadir. Ancak bu tiir
vakalarda okliizyon ayarlamasi prognoz agisindan
cok dnemli bir faktordiir. Materyallerin 6zellikleri ve
oral anatomi gibi sinirlandirici faktorler de goz dniinde
bulundurulmalidir. Biyolojik sinirlara uyulmamasi
basarisizliga neden olabilir. En yogun stres implantin
kemikten ¢iktig1 noktada olusur. En dnemli destek
kortikal kemik tarafindan saglanmaktadir. Kuvvetler
implantlarin uzun aksina paralel gelmelidir ¢iinkii non-
aksiyel kuvvetleri tolere edemezler. Ancak normal
¢igneme kuvvetleri nadiren aksiyel olur ¢gogunlukla
lateraldir. Bu nedenle implant {istii protezlerin
okliizal uyumlamasinda bazi modifikasyonlara
gitmek gerekir. Lateral kuvvetler genellikle yiikiin
daha az oldugu 6n diglere yonlendirilirken posterior
kuvvetler aksiyel olmalidir.?® Protriiziv hareketlerde
diskliizyon saglanmali ve posterior diglerde kasp
tepeleri diizlestirilmelidir. Ozellikle maksiller
palatinal tiiberkiil dik hazirlanmamalidir. Maksiller
bukkal tiiberkiiller de ayni1 sekilde kisa hazirlanmali
ve lateral harekette temasta bulunmamalidirlar.
Okliizal kontaktlar i¢in sentrik iliskide serbestligin
1-1.5 mm civarinda saglanmasiyla daha uygun
vertikal kuvvetler elde edilebilir ve bdylece
fonksiyon sirasinda prematiir kontaktlar minimuma
indirilebilir.”* Implant iistiine yapilacak olan
restorasyonun pasif uyumla oturmasi gerekir. Bu
durum simante sistemlerde daha kolay saglanirken
vidali sistemlerde biraz daha zordur.*

Tablo 1. Protez tiirline gore okliizyon uygulamalari®

Okliizyon Cesitlerinin Uyarlanmast

Tim agiz bir implant {stl sabit protez vakasinda
grup fonksiyonu okliizyon, tam ark sabit implant
iistii protez karsisi tam protez ise bilateral balansl
okliizyon, tam ark implant {istli protez karsis1 dogal
dis ise yine grup fonksiyonlu okliizyon kullanmak
gerekir.'®

Overdenture Protezlerde Okliizyon

Overdenture protezlerde normal krete sahip
hastada bilateral balansli lingualize okliizyon
Oonerilmektedir. Asirt rezorbe kretlerde ise
monoplane okliizyon kullanilmasi gerekmektedir.?
Overdenture protezin stabilitesi acisindan bilateral
balansli okliizyonun avantajli oldugu konusunda
goriis birligi bulunmaktadir.?® Bununla birlikte
2015 yilinda yapilan bir caligmada overdenture
vakalarinda median lingualize okliizyon kullanilmig
ve elde edilen verilerin implant basar1 oranlar1 ve
kriterlerini sagladig1 ayrica hasta memnuniyetinin
iyi oldugu goézlenmistir.’” Son yillarda yapilan
baska bir calismada ise tek implant destekli
overdenture protezlerde bilateral balansli okliizyon
ve lingualize okliizyon kullanilarak ¢igneme etkinligi
karsilastirilmis ve ¢igneme etkinliklerinin benzer
oldugu goérulmistiir.?

Yapilan protez tiiriine gére uygulanabilecek okliizyon
tiirleri ve modifikasyonlar Tablo 1.’de listelenmistir.”

KLINIK DURUM OKLUZAL ILKELER

Tam Ark Sabit Protezler Bilateral balansl okliizyon

Grup fonksiyonlu okliizyon veya anteriorda dogal dis rehberlikli karsilikli koruyucu okliizyon
Uzerinde ¢aligma ve dengeleme temasi olmayan kantilever

Kantilever segmentinde infraokliizyon (0,1 mm)

Sentrikte serbestlik (1-1,5 mm)

Overdenture Protezler

Lingualize okliizyonla kullanilan bilateral balansl okliizyon

Ciddi sekilde rezorbe olmus krette monoplane okliizyon

Posterior Sabit Protezler

Dogal dis yapisina sahip anterior rehberlik

Tehlikeli kaninlerde grup fonksiyonu okliizyonu

Merkezlenmis kontaktlar, dar okliizal tablalar, diiz tiiberkiiller, minimal kantileverler
Gerektiginde posteriorda ¢apraz kapanisg

Rijt atagman ihmal edildiginde dogal dis baglantisi

Tek Implant Protezleri

Dogal dislerle anterior veya lateral yonlendirme
Agir 1sirikta hafif temas, hafif 1sirikta temas yok
Ortalanmis kontaktlar (1-1,5 mm diiz alan)
Artirilmus proksimal kontaktlar

Diisiik Kaliteli Kemik / Daha uzun iyilesme siireci
Greftlenmis Kemik Asamali diyet ve okliizal kontaklar ile asamal1 yiikleme
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Implant Korumali Okliizyon

Misch dental implantlarda okliizyon hakkinda birgok
makale ve kitap boliimi yaymlamistir. Endosteal
dis implantlarinin restorasyonu ig¢in tasarlanmis
bir okliizal semaya atifta bulunmak i¢in "implant
korumali okliizyon" terimini kullanir ve implant ve
protezin klinik émriiniin artmasini saglar. implant
korumali okliizyonda dikkate alinmasi gereken
faktorlerden bazilar agagida listelenmistir:

Dogal bir dis, kemige uygulanan kuvvet ve stresin
biiyiikliiglinii azaltan viskoelastik bir “amortisor”
gorevi goren periodontal ligamente sahiptir. Dogal
diglerde “okliizal travma” meydana geldiginde,
dis hareket kabiliyetini artirarak yanit verecektir.
Hareketlilikteki bu artis, kemik ara yiiziine uygulanan
stres ve gerilimleri dagitmaya hizmet edecektir. Bir
dis implantinda periodontal bag yoktur, bu nedenle
yik dogrudan g¢evreleyen kemige uygulanir. Bir
dental implantin asir1 okliizal kuvvetlere maruz
kaldiginda mobiliteyle cevap verebildigi de rapor
edilmistir.>

Implant ve dis hareketi birbirine benzemez. Bir dis,
aksiyal bir ylik ile apikal yonde 28 um hareket edebilir.
Benzer bir yiik altindaki bir implantsa yaklasik 5
um hareket eder. Bu nedenle dislerle ¢evrili implant
destekli bir restorasyonun uyumlanmasi gerekir.
Bunu basarmak i¢in asagidaki protokol onerilir:

Okliizal temaslar1 degerlendirmek i¢in Once ince
bir artikiilasyon kagidi (25 um'den az) kullanilarak
hafif kuvvetle sentrik okliizyonda 1sirma yaptirilir.
Boylece Implantiistii restorasyon gevseyecek ve
bitisik dislere daha agir kuvvetler uygulanacaktir.

Ardindan hem implantiistii restorasyonu hem de
bitigik disler lizerinde temas bolgeleri olusturan
artikiilasyon kagidina daha gii¢lii bir 1sirma kuvveti
uygulanir. “Boélgedeki daha biiyiik 1sirma kuvveti
implantlar ve disler arasinda benzer olabilir, ¢linkii
dogal disleri kemik yoniinde bastirir, onlar1 depresif
implant bolgelerine yakin konumlandirir ve okliizal
yikii esit olarak paylastirir”.

Lateral hareketler, sentrikteki temaslar diizeltildikten
sonra degerlendirilmelidir. Arka segmentler temas
etmediginde stomatognatik sistem daha diigiik
kuvvetler iiretir. Bu nedenle, implant korumali
okliizyondaki tiim lateral hareketlerde posteriorda
temaslar kesilmelidir. Boylece, kuvvetler sadece
on segmentlere dagitilir ve azalan kas kuvvetine
bagli olarak genel okliizal kuvvet biiyiikliiglinde bir
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azalma ile sonuglanir.

On bolgede saglikli dislerin lateral hareketi 68 ile
108 um arasinda degisirken, implant hareketi 10
ile 50 pm arasinda degismektedir. Bu, 6n dislerin
implantlara kiyasla daha fazla apikal ve lateral
hareket gosterecegi ve daha biiyiik bir fark yaratacagi
anlamina gelir. Bu hususa anterior implantlarda
okliizyonu ayarlarken 6zel dikkat gosterilmelidir.

Okliizal kuvvetler, esas olarak implant gévdesinin
uzun ekseni boyunca yénlendirilmelidir. Implant
eksenine agili bir yiikk gelmesi, ayni taraftaki
gerilimi arttirirken, kars taraftaki tepedeki sikistirma
kuvvetlerini artiracaktir.

Kuron yiiksekligi ne kadar uzun olursa, herhangi bir
lateral kuvvetle meydana gelebilecek krestal hareket
o kadar biiytik olur.

Hemen hemen her dogal digin genisligi, o digin yerine
kullanilacak implantin genisliginden daha fazladir.
Genislik (bir disin veya implantin) ne kadar biiylik
olursa, ¢evreleyen kemige olan stresin biiylkligi o
kadar az olur.

Bir digin elastik modiilii, herhangi bir implant
materyaline kiyasla kemige daha yakindir.

Kortikal kemik basma dayaniminda en iyidir, oysa
gerilim kuvvetlerine dayanimi %30, makaslama
kuvvetlerine dayanimi ise %65 daha zayif olacaktir.
Bu nedenle implant korumali okliizyon, implanta
gelen tim makaslama yiikiinii ortadan kaldirmay:1
veya azaltmayr hedeflemelidir. Lokalize lateral
yiklemede prematiir okliizal kontaklar olusur.
Prematiir temaslarin ortadan kaldirilmasi; okliizal
kuvvetin hem siiresi hem de biiyiikliigii arttigindan,
parafonksiyonel aligkanliklar mevcut oldugunda
daha da 6nemlidir.

Gerilme; kuvvetin, kuvvetin uygulandigi kesit
alanina boliinmesi olarak tanimlanir. Bu, bir kuvveti
karsilayan alan ne kadar biiyiikse, o kadar az stres
iiretildigi anlamina gelir. Bu nedenle, daha genis
implantlar, krette daha dar implantlara gore daha
az mekanik stres iiretecektir. Dar ¢capli implantlar
kullanildiginda veya yiik acis1 implant gévdesine
gore aksiyal olmadiginda ek implantlar endikedir.

Okliizal tabla ne kadar genisse, non aksiyel temaslar
o kadar sik gerceklesir.*!
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Implantiistii Protezlerde Okliizyon

Dental implantlarin Basarisinda Okliizyonun
Etkisi

Okliizyonun dogru sekilde ayarlanmis olmasi
implantin dayanikliligini artirdig1 gibi protetik agidan
da basari saglar.*? Literatiirdeki ¢alismalarin bir¢gogu
protetik bagarinin en dnemli faktorlerinden birinin
dogru sekilde ayarlanmis bir okliizyon oldugunu
dogrular.?®* Okliizyonun periodontal hastaliktaki
roliinii destekleyen caligmalar mevcuttur. Nunn ve
Harrel*, baslangicta okliizal uyumsuzluklar gosteren
dislerin; baslangicta okliizal uyumsuzluklari olmayan
dislere gore daha derin sondlama derinliklerine,
daha kotii prognoza ve daha fazla mobiliteye sahip
oldugunu bulmuslardir. Ancak peri-implantitis
durumunda okliizyonun rol oynayip oynamadigi
halen tartismalidir.

Merin®, peri-implant kemik kaybinin sadece okliizal
ayarlama yapildiktan sonra tamir oldugu bir vaka
raporlamistir. Bu raporda, bruksizm 6ykiisii olan 63
yasinda bir kadin hasta, 38 aylik implant kuronunun
yerlestirilmesinden sonra diizenli periodontal
muayene i¢in basvurmustur. Radyografide 6nemli
kemik kayb1 goriilmiistiir. Yapilan degerlendirme
sonucunda, hastanin implantinda sik1 okliizyon tespit
edilmis, daha sonra implantiistii restorasyona sinirli
okliizal ayarlama yapilmistir. Bes ay sonra; radyografi
peri-implant kemik kaybinin onarimini gostermistir.
Bu kemik kayb1 vakasinin, 4 mm'den daha biiyiik
sondalama veya sondalama derinliklerinde kanamanin
karakteristik ozelliklerini gostermedigini belirtmek
onemlidir. Okliizal degerlendirme sonucunda
implantta, "hem sentrik okliizyonda hem de lateral
hareketlerde tiim yiizeylerde sik1 temaslar" ile temsil
edilen bir okliizyon belirlenmistir. Bu raporun yazari,
peri-implantitisin onlenmesi i¢in rutin periodontal
muayene ve bakim yapilmasi gerektigini ve bu
rutin muayenenin sadece periodontal ve radyografik
bulgular1 degil, okliizyon bulgularini da igermesi
gerektigini vurgulamustir.

Okliizyonun dental implanti ve peri-implant
durumunu etkiledigi fikri, biyomekanik ve fizyolojik
kemik cevabindan dolayr akla yatkindir. Okliizal
asir1 yiikiin zararli roliinii destekleyen hem hayvan
hem de insan ¢alismalarindan kanitlar mevcuttur. Ote
yandan okliizyonun roliinli sorgulayan ¢aligmalar
da mevcuttur. Okliizyonun dental implant ve peri-
implant durumu iizerinde hangi mekanizmalari
etkileyecegini anlamaya yardime1 olmak i¢in daha
fazla ¢alismaya ihtiyag vardir.’!
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Sonuc¢

Implant {istii protez yapiminda 6zel bir okliizyon
tipi bulunmamaktadir. Bu protezlerde kullanilan
okliizyon genellikle yapilan implantin sayisina,
konumuna ve hastanin mevcut okliizyonuna gore
farklilik gostermektedir. Bu nedenle her vaka
basli basma ele alinmali ve tek bir okliizyon tipi
uygulamaktan kag¢inilmalidir.’®* Dogal dislerde
kullanilan okliizyonlarda birtakim modifikasyonlara
gidilerek ideale yakin bir implant okliizyonu
olusturulmaya ¢alisilmaktadir. Bu modifikasyonlarin
genel amaci implant distiine gelecek kuvvetleri
minimalize etmek ve mimkiin oldugunca lateral
kuvvetlerden korumaktir. Dogru bir okliizyon
saglandigi siirece implant sagkalim oran1 artmaktadir.

Finansal Kaynak

Bu caligma sirasinda, yapilan arastirma konusu
ile ilgili dogrudan baglantis1 bulunan herhangi
bir ilag firmasindan, tibbi alet, gere¢ ve malzeme
saglayan ve/veya iireten bir firma veya herhangi
bir ticari firmadan, g¢alismanin degerlendirme
stirecinde, ¢alisma ile ilgili verilecek karar1 olumsuz
etkileyebilecek maddi ve/veya manevi herhangi bir
destek alinmamustir.

Cikar Catismasi
Bu ¢aligma ile ilgili olarak yazarlarin ¢ikar ¢atigmasi
olabilecek bilimsel ve tibbi komite iiyeligi veya
tyeleri ile iligkisi, danigmanlik, bilirkisilik, herhangi
bir firmada ¢alisma durumu, hissedarlik ve benzer
durumlar yoktur.
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Ready-to-Use Calcium Silicate Based Cements:
Overview

Merve Yiiniik "

OZET

Son yillarda gelistirilen ve ek bir 6n hazirlik gerektirmeden
uygulanma imkani tanityan kullanima hazir kalsiyum
silikat esasli simanlar, antibakteriyel aktiviteleri ve
sizdirmazlik kabiliyetleri sebebiyle dis hekimliginin
birgok alaninda kullanilmaktadir. Kalsiyum silikat
esasli simanlarin temas ettikleri dis sert dokularina
biyoaktif 6zellik gdstermeleri ve nem varliginda sertlesip
stabillesmeleri endodontik tedavilerde kullaniminin
avantajlar1 arasinda sayilabilmektedir. Kolay manipiile
edilebilmeleri, ek bir 6n hazirlik gerektirmemesi sebebiyle
capraz kontaminasyon riskini azaltmalari, ihtiya¢ olunan
alan kadar kullanilarak israfin oniine gegilebilmesi
gibi klinikte kullanim avantajlar1 bulunmaktadir. Bu
derleme kullanima hazir kalsiyum silikat esasli simanlar1
incelemek ve piyasada bulunan giincel kullanima hazir
kalsiyum silikat simanlarin 6zelliklerinin karsilagtirmasini
amaclamaktadir.

Anahtar Kelimeler: Dig simanlari, Endodontik, Kalsiyum
silikat, Tamir materyali.

ABSTRACT

Pre-mixed calcium silicate-based cements, which have
been developed in recent years and allow application
without the need for additional preparation, are used in
many areas of dentistry due to their antibacterial activities
and sealing abilities. The advantages of calcium silicate-
based cements in endodontic treatments include their
ability to exhibit bioactive properties when they come
into contact with the hard dental tissues and to harden and
stabilize in the presence of moisture. These cements offer
clinical benefits such as easy manipulability, reduction
of the risk of cross-contamination due to not requiring
additional preparation, and the ability to prevent wastage
by using only the necessary amount. This review aims to
examine pre-mixed calcium silicate cements and compare
the characteristics of currently available pre-mixed
calcium silicate cements in the market.

Keywords: Dental cements, Endodontic, Calcium silicate,
Repair material.
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Kalsiyum Silikat Esasl Simanlar

Giris

Endodontik tedavinin amaci periapikal hastaliklar
onlemek veya iyilestirmektir.! Tedavide pulpanin
bir kismi1 ya da tamami ¢ikartilabilir.> Kuronal
bolgeden periapikal dokulara bakteri invazyonunun
onlenmesinde vital pulpa varliginin da biiyiik 6nem
tasidigi diistiniilmektedir.® Ancak uzun dénem basari
oranina bakildiginda vital pulpa tedavilerinin kdk
kanal tedavilerine oranla daha diisiik bulundugu da
goriilmektedir.* Bu durum, ¢iiriilk temizlenmesine
ragmen ¢iirigii ¢cevreleyen dentin dokusunda hala
bakteri invazyonu bulunmasina veya pulpanin
uygulanan materyale verdigi enflamatuvar cevabinin
derecesine bagli olabilir.>

Ek olarak, tedavinin uzun dénem basarisinda
yapilan tedavinin bakteriyel mikrosizintiyr ne
Olciide engelledigi de oOnem arz etmektedir.
Dolayisiyla tedavinin uzun dénemde basarili olarak
kabul edilmesi i¢in kok kanali ile ¢evre dokular
arasindaki baglanti yollar1 sizdirmaz bir sekilde
kapatilmalidir.”® Bu sebeple endodontik tedavide
kullanilacak olan materyallerin belirli 6zelliklere
sahip olmas1 6nem tasir. 1993 yilinda Mineral Tiroksi
Agregat (MTA) ilk kez literatiirde tanitilmistir.’
MTA’nin igeriginde portland siman1 ve bizmut oksit
bulunmaktadir. Materyal sertlesmesi i¢in neme
ihtiya¢ duymaktadir ve sertlesme siiresi yaklasik 3
saattir. Kalsiyum silikat esasli bir siman olan MTA;
pulpa kuafaji, apeksogenezis ve apeksifikasyon
tedavisi, retrograd dolgu materyali gibi dis
hekimliginin bir¢ok alaninda kullanilmaktadir.'
Ancak MTA’nin uzun sertlesme siiresi, karistirtlarak
hazirlanmasi sebebiyle manipiilasyonunun zorlugu,
zayif biyouyumlulugu, diste renklesmeye sebebiyet
vermesi ve baski dayanimi direncinin diisiik olmasi
gibi dezavantajlari bulunmaktadir.'""* Ayn1 zamanda
sertlesme siiresinin uzun olmasinin materyalin
mekanik direncini olumsuz yonde etkileyebilecegi
ve seans sayisinin artmasi sebebiyle kontaminasyon
riskinin artabilecegi bildirilmistir.'* Karistirilarak
hazirlanan materyallerde toz/likit oraninin degigmesi
materyallerin baski dayanimini, ¢oziniirligini
ve baglanma dayanimlarin1 etkileyebilecegi
bildirilmistir.'>"” Bu dezavantajlar1 elimine etmek
igin farkli kalsiyum silikat esasli materyaller
gelistirilmistir. Son yillarda gelistirilen kullanima
hazir kalsiyum silikat esasli materyallerin toz/likit
oraninin ayarlanma gereksinimi olmadan homojen
bir yapida bulunmalar1 sayesinde operatore
zaman kazandirmasi ve ihtiya¢ olan miktar kadar
kullanilmasi klinik kullanim avantajlar1 arasinda
sayilmaktadir.!»'® Kullanima hazir kalsiyum
silikat esaslt materyaller biyouyumlu olmalari,
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yiiksek sizdirmazlik kabiliyetleri, doku sivilarinda
¢ozlinmeme ve biyoaktif olmalari gibi bir¢ok 6zelligi
sayesinde endodontik tedavilerde klinisyene avantaj
saglamaktadir.'

Bu derlemede, PubMed, Web of Science ve Google
Scholar elektronik veri tabanlarinda “kullanima
hazir kalsiyum silikat siman”, “biyoseramik
siman”, “kok tamir materyali” anahtar kelimelerinin
taranmasiyla Tiirkce ve Ingilizce dillerinde yapilan
elektronik arama sonucunda 2023 Eyliil ayindan
itibaren ulasilan bilimsel veriler dahil edilerek
kaynakc¢a olusturulmustur. Arastirilan materyallerin
karsilastirmali calismalarina Oncelik verilmis
olup makaleye klinik ve laboratuvar verileri
bulunan caligmalar, derlemeler ve alaniyla ilgili
yayinlanan kitap boliimleri dahil edilerek 66 makale
incelenmistir. Arama 30 yillik bir zaman dilimi
icerisinde yayinlanan ¢alismalarla sinirlandirilmistir.

Kalsiyum Silikat Esasli Simanlar

Biyoseramikler, etki ettikleri sert dokulara benzer
ozellikler tagiyan inorganik, biyouyumlu ve metalik
olmayan materyallerdir.'®

Biyoseramik materyaller etki mekanizmalarima gore
ti¢ sinifa ayrilirlar.

# Biyoinert: Biyolojik sistemler ile etkilesime
girmeyen materyaller.

# Biyoaktif: Temas ettigi ¢evre dokularla etkilesime
giren ancak doku sivilarinda minimal derecede
cOzlinerek stabilligini koruyan materyaller. Bu
materyaller temas ettikleri dis sert dokularinda
mineralizasyonu tetikleyerek pulpa ile materyal
arasinda bir bariyer olusturma potansiyeline
sahiptirler.

# Biyogoziiniir: Zaman igerisinde ¢oziinebilen veya
rezorbe edilebilen ve sonucunda ¢evre dokularin
materyalin yerini aldig1 materyaller.'”?

Biyoseramik simanlar, kalsiyum silikat esasli siman
(KSS)’larin tamamini igeren genis bir tanimdir.
KSS’ler temas ettikleri dokularda sert doku
olusumunu indiikledigi i¢in biyoaktif siifa dahil
olmaktadir.'>!” KSS’ler nem varliginda sertlesip
stabillesmesi sebebiyle ‘hidrolik kalsiyum silikat
esasli siman (HKSS)’lar olarak da adlandirilirlar.?!
HKSS’lerin giinlimiizde pek c¢ok varyasyonu
bulunmaktadir. Bu g¢esitliligin bir siniflama
gereksinimi ortaya ¢ikarmasiyla Camilleri ve ark.?
KSS’lerin ana bilesenlerini siniflamiglardir.
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KSS’ler 4 farkli ana bilesenden olusurlar. Bunlar
siman, karistirma likidi, radyoopasite verici ajan
ve icerdigi katki maddesidir. Bu bilesenlerin farkli

Yiiniik M.

kombinasyonlart ise farklit KSS’lerin elde edilmesini
saglar® (Tablo 1).

Tablo 1. Kimyasal yapilarina gore kalsiyum silikat esasli simanlarin siniflamasi®

Tip Siman Radyoopasite Verici Katki Maddesi Karistirma Likidi
1 Portland Vs X v

2 Portland v e </

3 Portland s e X

4 Tri/Di-Kalsiyum Silikat /A e </

5 Tri/Di-Kalsiyum Silikat / e X

KSS’ler igerigine gore 5 farkli tipte bulunabilir. Tip
5 KSS’ler igeriginde karistirma likidi bulunmamasi
ve ek bir 6n hazirlik yapilmadan uygulanmasi
sebebiyle kullanima hazir simanlar olarak
adlandirilmaktadirlar.®

Endodontide Kullanilan Kullanima Hazir Kalsiyum
Silikat Esash Simanlar

Kullanima hazir halde bulunan KSS’lerin giinlimiizde
¢esitleri bulunmaktadir. 2007 yilinda Kanadali
arastirma ve Urlin gelistirme sirketi (Innovative
BioCeramix, Vancouver, Kanada) kullanima
hazir enjekte edilebilen bir kalsiyum silikat esasl
materyal olan iRoot (iRoot SP) kanal patin1 piyasaya
siirmiistiir. 2008’den bu yana ise kullanima hazir

kalsiyum silikat esasl tirtinler Kuzey Amerika’da
EndoSequence BC Sealer, EndoSequence BC RRM
(Root Repair Material [ERRM]) ve EndoSequence
BC RRM-Fast Set Putty (BUSA, Savannah, ABD)
olarak Isvicre’de ise Totalfill BC Sealer, TotalFill BC
RRM Paste ve TotalFill BC RRM Putty/ Fast Set Putty
(FKG, La Chaux-de-Fonds, Isvigre [TRRM]) olarak
piyasaya siiriilmiistiir.'? Son yillarda Bio-C Repair
(Angelus, Londrina, PR, Brezilya), Well-Root PT
(Vericom, Chuncheon, Kore Cumhuriyeti [WRPT]),
Endocem MTA Premixed Regular (Maruchi, Wonju,
Kore Cumhuriyeti [ECPM]) ve NeoPutty (NuSmile,
Houston, TX, ABD) gibi kullanima hazir KSS’ler
piyasaya strtilmistiir. (Tablo 2)

Tablo 2. Piyasada bulunan giincel kullanima hazir kalsiyum silikat esasli simanlar.?22

Kullanima Hazir Kalsiyum Silikat Uretici firma icerik

Esash Materyal

TotalFill BC RRM Paste/Putty/Fast FKG, La Chaux-de-Fonds, Isvigre Kalsiyum silikat, kalsiyum fosfat,
Set Putty tantalum oksit, zirkonyum oksit ve

doldurucular.

Bio-C Repair

Angelus, Londrina, PR, Brezilya

Kalsiyum silikat, kalsiyum aliiminat,
kalsiyum oksit, zirkonyum oksit, silikon
oksit, polietilen glikol, demir oksit.

Well-Root PT

Vericom, Chuncheon, Kore Cumhuriyeti

Kalsiyum aliiminasilikat, kivam artirici
ajanlar, zirkonyum oksit ve doldurucular.

Endocem MTA Premixed Regular

Maruchi, Wonju, Kore Cumhuriyeti

Trikalsiyum silikat, kalsiyum aliiminat,
kalsiyum siilfat, dimetil siilfoksit,
kivam artirict ajanlar (lityum karbonat,
hidroksipropil metilseliiloz, fillosilikat
minerali) ve zirkonyum dioksit.

NeoPutty

NuSmile, Houston, TX, ABD

Trikalsiyum silikat, dikalsiyum silikat,
kalsiyum aliiminat, tantalum oksit, 6zel
organik sivi1 ve stabilizatorler.
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Kalsiyum Silikat Esasl Simanlar

Tablo 3. Kullanim amaglarina gore kullanima hazir kalsiyum silikat esash simanlarin smiflamasi.?’

Bolge Kullanim Amaci
Kuronal Bolge Kuafaj Materyalleri
Rejeneratif Endodontik Simanlar
Kok Kanali icinde Kok Kanali Patlari
Apikal Tika¢ Simanlar1
Perforasyon Tamir Materyalleri
Kok Yiizeyi Disinda K&k Ucu Dolgu Materyalleri
Perforasyon Tamir Materyalleri

Kullanima hazir KSS’ler; kuafaj materyali,
rejeneratif endodontik simanlar, kok kanali patlari,
perforasyon tamir materyali, kok ucu ve kok kanali
ici dolgu materyali gibi endodontinin pek ¢ok
alaninda kullanilmaktadir.?’ (Tablo 3)

Totalfill BC RRM Paste/Putty/Fast Set Putty - iRoot
BP Plus/Endosequence BC RRM/Fast Set Putty
(TRRM-ERRM)

Kullanima hazir halde iiretilen ilk KSS olan TRRM
(Resim 1), biikiilebilir esnek bir ucu olan bir siringa
icerisinde veya kutu icerisinde bulunmaktadir.
Materyalin nemli ortamda biiziilmeye ugramadigi
bildirilmistir. Totalfill BC sealer (FKG, La Chaux-
de-Fonds, Isvicre) ile olan temel fark: icerigindeki
doldurucu partikiil miktarinin fazla olmasidir. Ayni
zamanda materyal kanal patina gore daha viskoz ve

oy

&y

v

A B

radyoopaktir.?*?* Uretici firmaya gére TRRM Paste
30 dakikalik bir ¢alisma siiresine sahiptir. Materyalin
sertlegsmesi ortamdaki nem varligina baghdir ve
sertlesme reaksiyonunun bitme siiresi yaklagik olarak
4 saattir. Materyalin sertlesmesi i¢in gerekli olan nem
dogal olarak dentin tiibiillerinde mevcuttur.?® Putty
formu materyalin paste formuna gore daha viskozdiir.
Putty formu paste formuna benzer olarak 30 dakikalik
bir ¢calisma ve 4 saatlik sertlesme siiresine sahiptir.
Fast Set Putty formu ise diger iki formundan farkli
olarak kimyasal yapisindaki degisiklikler sebebiyle
hizlandirilmis bir sertlesme reaksiyonuna sahiptir.
Sertlesme stiresi yaklasik 20 dakikadir. Materyallerin
pH degerleri yaklasik olarak 12’dir. Materyallerin
yiiksek alkali pH degeri kalsiyum hidroksite benzer
Ozellik tagimaktadir.!?

C

Resim 1. Totalfill BC RRM Putty (A), Paste (B), Fast Set Putty (C).%

Radyoopasite

Materyalin igerigindeki tantalum oksit ve zirkonyum
oksit sayesinde yliksek radyoopasiteye sahip olmasi
beklenmektedir. Zirkonyum oksitin, orijinal MTA
formiilasyonundaki bizmut oksit’e gore biyolojik
olarak daha uyumlu olup ayni zamanda daha az
sitotoksik Ozellik tasidigr bildirilmistir.?” Ayni
zamanda sodyum hipoklorit (NaOCI) gibi yikama
soliisyonlari ile temas ettiginde diste renklesmeye
sebebiyet vermedigi gézlemlenmistir.”® Totalfill
BC selaer, TRRM Paste ve TRRM Putty arasinda
yapilan radyoopasite karsilagtirmasinda Totalfill BC
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sealer yaklasik 7,45 mm Al ve TRRM Paste 7,24
mm Al degerinde Ol¢iiliip aralarinda anlamli bir
fark bulunamazken TRRM Putty’nin radyoopasitesi
yaklasik 9,17 mm Al degerinde Olglilerek anlamli
derecede yiiksek bulunmustur.*

Dentine Baglanma Dayanimi ve Sizdirmazltk
Kabiliyeti

Nem ile temas ettikten sonra kok dentini yiizeyinde
Ca/P (kalsiyum fosfat) ¢okeltisi olusturmasinin
materyalin sizdirmazlik kabiliyetini artirdigi one
stiriilmektedir.** ERRM ve ERRM Putty’nin MTA-
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Angelus White (Angelus, Londrina, PR, Brezilya) ve
ProRoot Grey MTA (ProRoot MTA; Dentsply, Tulsa,
OK,ABD) gibi diger KSS’lerle bakteriyel mikrosizinti
acisindan karsilagtirmasinin yapildigi ¢alismalarda
anlamli bir fark bulunamadig: bildirilmigtir.?-!
Ote yandan TRRM nin diger KSS’lerle bakteriyel
mikrosizinti agisindan karsilastirildigi bir calismada
Paste formunun Putty formuna gore anlamli derecede
yiiksek bakteriyel sizint1 gosterdigi bildirilmistir.*?
NaOCl kullaniminin materyalin baglanma
dayanimini arttirdigi gézlemlenmistir.** Ultrasonik
yontemle hazirlanan retrograd kavitelerde baglanma
dayanimlarinin incelendigi bir galismada TRRM nin
MTA (MicroMega, Besangcon Cedex, Fransa)’ya
kiyasla yiiksek bir baglanma dayanimina sahip
oldugu gozlemlenmistir.** Kok ucu dolgu materyali
olarak TRRM kullaniminin %90 oraninda basarilt
sonug¢ verdigi gozlemlenmistir ve TRRM’ nin MTA
yerine kullanilabilecegini bildirmiglerdir.*>-¢

Biyouyumluluk ve Antibakteriyel Aktivite

TRRM, ProRoot MTA ile karsilastirildiginda
materyalin benzer ve kabul edilebilir sitotoksik
diizeyde oldugu bildirilmistir.*’** Insan osteoblast
hiicreleri tizerinde yapilan ¢alismada TRRM’nin
yiiksek biyouyumluluk ve diisiik sitotoksik dzellikler
gosterdigi ayni zamanda temas ettigi hiicreleri
indiikleyerek mineralizasyon alanlar1 olusturmalarini
sagladigi bildirilmistir.** Enterococcus faecalis
tizerine yapilan caligmada TRRM nin, ProRoot MTA
ile benzer 6zellikte ve iyi bir antibakteriyel aktiviteye
sahip oldugu bildirilmistir.*

Bio-C Repair

2019 yilinda piyasaya stiriilen bir KSS siman olan
Bio-C Repair (Resim 2) herhangi bir 6n hazirlik
gerektirmeyen bir materyal olup siringa icerisinde
0,5 gram agirhiginda sunulmaktadir. Ureticiye gore
materyalin sertlesme siiresi ortamdaki nem varligina
gore degiskenlik gosterse de yaklasik 120 dakikadir.*!

Resim 2. Bio-C Repair.*!
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Radyoopasite

Icerigindeki zirkonyum oksit sayesinde yiiksek
radyoopasiteye sahip olmas1 beklenmektedir. Uretici
firmanin yaptig1 testlere gore radyoopasitesi yaklagik
7 mm Al degerindedir.*' Bio-C Repair’in Biodentine
(Septodont, St. Maur-des-Fossés, Fransa), Bio-C
Temp (Angelus, Londrina, PR, Brezilya) ve MTA
(Angelus, Londrina, PR, Brezilya) ile yapilan
radyoopasite karsilastirmalarinda MTA ile benzer
radyoopasite degerleri gosterirken calismada
kullanilan diger KSS’lerden istiin bulunmustur.*4

Dentine Baglanma Dayanimi ve Sizdirmazlik
Kabiliyeti

Bio-C Repair’in dentine baglanma dayanimi MTA
Repair HP (Angelus, Londrina, PR, Brezilya) ve
Biodentine ile karsilagtirildiginda diisiik olarak
gbzlemlenmistir.** Kullanima hazir halde iiretilen
KSS’ler ile toz ve likit seklinde tretilen KSS’lerin
karsilastirildigi bir ¢alismada; Bio-C Repair ve
ERRM’nin MTA-Angelus White ve MTA Repair
HP’ye oranla yiiksek baglanma dayanimi gosterdikleri
gozlemlenmistir. Bu durum KSS’lerin igerik
farklilarindan kaynaklanabilecegi gibi, kullanima
hazir iretilen simanlarin bu 6zelliginin dentine
baglanma dayanimini olumlu yonde etkileyebilecegi
distiniilmustir.*® Son dénemde piyasaya siiriilen
bir materyal olmasindan dolayr Bio-C Repair
hakkinda yapilmis olan arastirmalar oldukga
kisithdir. KSS’lerin uygulandiklari dentin yiizeyinde
hidroksiapatit yapida bir tabaka olusturmasinin da
sizdirmazlik kabiliyetini artirdigi diistiniilmektedir.?*
Bio-C repair igeriginde MTA’dan farkli olarak
bizmut oksit yerine zirkonyum oksit i¢cermesiyle
one ¢ikar. Zirkonyum oksit radyoopasite verici
Ozelliginin yani sira materyalin igerisinde boyutsal
stabilitesini korudugu i¢in uzun dénemde bakteriyel
mikrosizintiy1 azaltacagi one siirtilmektedir ancak
materyalin dogrudan sizdirmazlik kabiliyetini 6lgen
bir ¢alisma bulunmamaktadir.*®

Biyouyumluluk ve Antibakteriyel Aktivite

Bio-C Repair’in, MTA Repair HP’ye benzer seviyede
biyomineralizasyon kabiliyeti, biyouyumluluk
ve sitotoksisite Ozelligi gosterdigi bildirilmistir.*’
Periodontal ligament kaynakli kok hiicreler
iizerinde yapilan ¢alismada Bio-C Sealer (Angelus,
Londrina, PR, Brezilya) ve Bio-C Repair’in benzer
pH degerlerine sahip olduklar1 ve Bio-C Repair’in
hiicre canlili§1 ve biyomineralizasyon agisindan
daha iyi sonuglar verdigi bildirilmistir. Materyalin
insan pulpa hiicreleri iizerinde de ProRoot MTA
ve Biodentine’e benzer sekilde diisiik sitotoksisite
sonuglar1 verdigi bildirilmistir.*® Bio-C Repair’in
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sitotoksisitesi ve genotoksisitesi lizerine yapilan
bir bagka caligmada ise Bio-C Repair yine MTA
Repair HP’ye benzer 6zellikte diisiik sitotoksisite
gosterirken, yedi giiniin sonunda MTA Repair HP’ye
oranla genotoksisitesinin arttigi gézlemlenmistir.*’
KSS’ler kalsiyum ve hidroksil iyonlar salmalariin
sonucu yiiksek alkali pH olusturmalar1 sayesinde
temas ettikleri alanda antibakteriyel etkinlik
gostermektedirler. Ayni1 zamanda antimikrobiyal
aktivitenin bir diger sebebinin salinan kalsiyum
iyonunun dokulardaki anaerobik bakterilerin
kullandig1 karbondioksit ile etkilesime girmesi
oldugu disiiniilmektedir.>® Bio-C Repair de yaklasik
12 olan alkali pH’a sahip olmasiyla antibakteriyel
aktivite gosterdigi diisiiniilebilir ancak materyalin
tek bagina antibakteriyel aktivitesi ile ilgili yeterince
¢alisma bulunmamaktadir.’!

Well-Root PT (WRPT)

Son yillarda piyasaya siiriilen ve kullanima hazir
halde iiretilen bir kalsiyum aliiminasilikat esasli
siman olan WRPT (Resim 3) 0,25 gramlik 10 adet
kapsiilden olugsmaktadir. Kapstillerin ucunda ise 6zel
bir aplikatorii bulunmaktadir. Uretici firmaya gore
sertlesme siiresi yaklasik 45 dakikadir.>

\
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Resim 3. Well-Root PT??

Radyoopasite

Igeriginde radyoopasite verici olarak zirkonyum
oksit bulunmaktadir. Uretici firmani yaptig1 testlere
gbre materyalin radyoopasitesi yaklasik 5,4 mm Al
degerindedir.? KSS’lerde >3 mm Al degeri kabul
edilebilir olarak goriilmektedir.>

Dentine Baglanma Dayanimi ve Sizdirmazlik
Kabiliyeti

WRPT’nin MTA Biorep (Itena Clinical, Paris, Fransa)
ve Biodentine ile baski dayanimlari ve elastikiyet
modiilii karsilastirmasinda WRPT ve Biodentine
benzer oranlarda baski dayanimi gosterirken MTA
Biorep’in baski dayanimi anlamli derecede diisiik
bulunmustur. Ayni zamanda c¢alismada X-1smnli
tomografi ile ylizey analizi yapilan materyallerde
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MTA Biorep’e kiyasla WRPT ve Biodentine yiiksek
ylizey porozitesi gostermistir.’* WRPT nin farkli
yikama soliisyonlar1 kullanildiktan sonra dentine
baglanma dayanimini Olgen c¢alismada yikama
soliisyonlarinin baglanma dayanimina etkileri
arasinda anlamli bir fark bulunamamistir. WRPT nin
Biodentine’e kiyasla dentine baglanma dayaniminin
daha diisiik bulundugu bildirilmigtir. Dentine
baglanma dayanimi materyalin porozitesi, partikiil
boyutu, sicakligi, nemi ve homojenitesi gibi birgok
faktore bagli olabileceginden WRPT’nin de uygun
bir perforasyon materyali olarak kullanilabilecegi
disiiniilmistir.>>* WRPT’nin 3 boyutlu dijital
goriintli korelasyon analizi yontemiyle deformasyon
alanlarinin incelendigi ¢alismada Biodentine’e
oranla diisiik seviyelerde deformasyon gosterdigi
gozlemlenmistir. Bu durumun materyalin kiigiik
partikiil boyutu ve hizli sertlesme siiresi ile ilgili
olabilecegi bildirilmistir.>” Bakteriyel mikrosizinti
karsilastirmast ¢alismasinda WRPT ’nin,
Biodentine’e kiyasla benzer ve kabul edilebilir bir
sizdirmazlik kabiliyeti gosterdigi bildirilmistir.>
WRPT ve MTA Angelus’un kullanildigi agik apeksli
ve geri donlistimsiiz pulpa iltihab1 olan 30 daimi
molar iizerinde yapilan ¢aligmada, 12 aylik siirecin
sonunda 93,3% basar1 oran1 saglayarak bakteriyel
mikrosizint1 ve biyoaktivite acisindan materyalin
klinikte MTA Angelus yerine kullanilabilecek bir
alternatif olabilecegi bildirilmistir.>

Biyouyumluluk ve Antibakteriyel Aktivite
Materyalin biyolojik ozelliklerinin incelendigi
caligmada WRPT’nin diisiik konsantrasyonlarda
hiicre canlilig1 acisindan basarili bulunarak diistik
sitotoksisite dzelligi gosterdigi bildirilmistir. Ayni
zamanda hiicrelerde odontoblastik farklilagmay1
tetiklemesiyle sert doku olusumunu indiikledigi
dolayisiyla biyoaktif 6zellik gosterdigi bildirilmistir.*
WRPT’nin Enterococcus faecalis tiizerinde
antibakteriyel aktivitesinin 06l¢iildiigii ¢calismada
Biodentine’e benzer derecede iyi antibakteriyel
aktiviteye sahip oldugu bildirilmistir.’’

Endocem MTA Premixed Regular (ECPM)

Son yillarda piyasaya siiriilen ve Endocem MTA
(Maruchi, Wonju, Kore Cumhuriyeti)’nin kullanima
hazir versiyonu olan ECPM (Resim 4), plastik bir
siringa icerisinde 2 gram agirliginda sunulmaktadir.
Ayn1 zamanda materyali uygulamak igin 20 ve 22
gauge boyutunda iki farkli u¢ icermektedir. Uretici
firmaya gore sertlesme siiresi yaklagik olarak 3 ile
5 dakika arasindadir. Uretici firma talimatina gére
materyal en az 3 mm kalinliginda uygulanmali,
uygulandiktan sonra iizerine steril nemli bir pamuk
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pelet konulup 3 dakika beklenmeli ve ardindan nemli
pamuk ile materyale hafifce baski uygulanmalidir.®

ENDOCEM \/[TA
= :

Resim 4. Endocem MTA Premixed Regular®

Radyoopasite
Igeriginde radyoopasite verici olarak zirkonyum
oksit bulunmaktadir. Uretici firmanin yaptig: testlere
gore materyalin radyoopasitesi yaklasik 8,5 mm Al
degerindedir.®

Dentine Baglanma Dayanimi ve Sizdirmazlik
Kabiliyeti

Materyalin ProRoot MTA ile dentine baglanma
dayanimi karsilastirmasi1 yapildigr calismada
aralarinda anlamli bir fark bulunamamistir ve
ECPM’nin kok ucu dolgu materyali olarak
klinikte ProRoot MTA yerine alternatif olabilecegi
diistiniilmiistiir. Kalsiyum silikat esasl bir materyal
olan ECPM, dentin yiizeyinde hidroksiapatit
cokeltisi olusturmasi ve igerigindeki zirkonyum
oksidin materyalin stabilitesini olumlu etkilemesi
sonucunda s1izdirmazlik kabiliyetinin artabilecegi 6ne
stiriilmektedir ancak hakkinda yapilan dogrudan bir
sizdirmazlik kabiliyeti ¢aligmasi bulunmamaktadir.*®

Biyouyumluluk ve Antibakteriyel Aktivite

ECPM’nin, kemik iligi kdk hiicreleri iizerinde
yapilan c¢alismada ProRoot MTA’ya benzer
seviyede biyouyumluluk ve osteojenik aktivite
gosterdigi bildirilmigtir.®' Materyalin hiicre
canlilig1 agisindan erken déonemde ProRoot MTA
ve ERRM’ye gore daha basarili sonuglar verdigi
bildirilmistir. Calismada materyalin mineralizasyon
potansiyelinin de diger KSS’lere benzer oranda
oldugu bildirilmistir.> Materyalin insan pulpa kok
hiicreleri lizerinde yapilan sitotoksisite ¢alismasinda
ise kabul edilebilir derecede diisiik sitotoksisite
gosterdigi bildirilmistir.®* Antibakteriyel aktivite
karsilagtirmasinin yapildigi ¢calismada ECPM’nin;
WRPT, Endocem MTA Zr (Maruchi, Wonju, Kore
Cumbhuriyeti) ve Retro MTA (BioMTA, Seul, Kore
Cumbhuriyeti)’ya oranla anlamli derecede yiiksek
antibakteriyel aktiviteye sahip oldugu bildirilmistir.
Antibakteriyel aktivitenin yiiksek pH ile baglantil
olmasinin yani sira materyalin igerigine gore de
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artabilecegi diisliniilmektedir. ECPM nin i¢erigindeki
dimetil siilfoksite bagl yiiksek konsantrasyonlarda
siilfiir iyonu bulundurmasinin materyalin gii¢lii
antibakteriyel aktiviteye sahip olmasini sagladigi
one stirilmektedir.?>%

NeoPutty

2020 yilinda piyasaya siiriilen NeoPutty (Resim
5), plastik bir siringa igerisinde 0,65 veya 1,2 gram
agirliginda sunulmaktadir. Uretici firmaya gore
sertlesme siiresi ortamdaki nem miktarina gore
degiskenlik gosterse de yaklasik 4 saattir. Sertlesmesi
icin gereken nem dogal olarak dentin tiibiillerinde
mevcuttur.®

Resim 5. NeoPutty®

Radyoopasite
Iceriginde radyoopasite verici olarak tantalum oksit
bulunmaktadir. Uretici firmanin yaptig1 testlere
gdre materyalin radyoopasitesi yaklasik 8,4 mm Al
degerindedir.%

Dentine Baglanma Dayanimi ve Sizdirmazlik
Kabiliyeti

Materyalin MTA Repair HP ve Biodentine ile
karsilastirildigi dentine baglanma dayanimi
calismasinda, NeoPutty ve MTA Repair
HP arasinda anlamli bir fark bulunamazken
Biodentine’in dentine baglanma dayaniminin
anlamli derecede yiiksek oldugu bildirilmistir.5
Farkli yikama soliisyonlar1 kullanilarak dentine
baglanma dayanimi karsilastirilmasinin yapildigi
calismada Biodentine’in, NeoPutty ve WRPT’ye
gore anlamli derecede yiiksek baglanma dayanimi
degerleri verdigi bildirilmistir. Farkli yikama
sollisyonlarmin kullaniminin materyallerin dentine
baglanma dayanimlarini etkilemedigi bildirilmistir.5
Taramal1 elektron mikroskobu (SEM) analizi
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yontemiyle NeoPutty, Biodentine ve Theracal PT
(BISCO Dental Products, Schaumburg IL, ABD)
arasindaki mikrosizinti karsilastirmasinin yapildigi
calismada NeoPutty ve Biodentine’in degerleri
arasinda anlamli fark bulunamazken, Theracal
PT’nin mikrosizint1 degerlerinin anlamli derecede
yiksek oldugu goézlemlenmistir. NeoPutty’nin
Biodentine’e yakin ve diigiikk mikrosizint1 degerleri
gostermesiyle materyalin pulpa kuafaj materyali
olarak kullanilabilecegi 6ne siirtilmiistiir.®’

Biyouyumluluk ve Antibakteriyel Aktivite
NeoPutty’nin NeoMTA Plus (NuSmile, Houston,
TX, ABD) ve MTA Angelus ile sitotoksisite
karsilagtirmasinin yapildigi calismada NeoPutty 'nin
MTA ile benzer derecede diisiik sitotoksisite ve yliksek
hiicre canliligi sonuglar1 verdigi bildirilmistir.*®
NeoPutty ve ERRM Putty’nin biyouyumluluk ve
sitotoksisite karsilagtirmasinda iki materyalin de
biyouyumlulugunun yiiksek oldugu bildirilirken
NeoPutty’nin ERRM Putty’ye goére daha az
sitotoksik oldugu bildirilmistir.?> NeoPutty, ProRoot
MTA, MTA Angelus, Biodentine, ERRM Paste ve
NeoMTA ile Streptococcus mutans ve Enterococcus
faecalis iizerinde yapilan antibakteriyel etkinlik
kargilagtirmasinda NeoPutty’nin diger materyallerle
benzer oranda antibakteriyel etkinlik gosterdigi
ve kabul edilebilir derecede biyouyumlu oldugu
bildirilmistir.*

Kullamima Hazir Kalsiyum Silikat Esash Simanlarin
Birbiri ile Karsitlastirma Calismalari

Prado ve ark.*, ERRM Putty ve Bio-C Repair’in
baglanma dayanimlarin1 karsilastirmis ve
materyallerin baglanma dayanimi arasinda anlamli
bir farklilik gdzlemlenmedigini bildirmislerdir. Kim
ve ark.®?, ERRM Putty ve ECPM’yi inceledikleri
calismada ECPM’nin erken donemde hiicre
canlilig1 agisindan daha basarili sonu¢ verdigini
bildirmiglerdir. Sun ve ark.?’, ERRM Putty ve
NeoPutty’yi karsilastirdiklar1 ¢alismada iki
materyalin biyouyumlulugunu yiiksek bulurken
NeoPutty’nin sitotoksisitesinin anlamli derecede
daha diislik oldugunu bildirmislerdir. Ayn1 zamanda
calismada materyallerin agildiktan sonra hava ile
temas1 sonrasindaki raf dmriinii karsilagtirmislar ve
NeoPutty’nin ERRM Putty’ye kiyasla daha uzun
stireyle kullanim imkani1 tanidigini bildirmislerdir.*?
Song ve ark.””, ERRM Fast Set Putty, ECPM ve
WRPT’nin sertlesme siiresi, pH degisiklikleri,
radyoopasite degerleri, mikrosertliklerini ve
biyouyumluluklarini karsilagtirmiglardir. Caligmada
enuzun sertlesme siiresine sahip materyal ERRM Fast
Set Putty (552 + 27 dakika) olarak gézlemlenmistir.
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Radyoopasitesi en yiiksek materyalin WRPT (6.20
+ 0.54 mm Al) oldugunu bildirmislerdir. ECPM’nin
materyaller arasinda en yiiksek mikrosertlik degerine
sahip oldugunu bildirmislerdir. Tiim materyallerin
yiksek alkali pH’a sahip oldugunu ve benzer
derecede biyouyumlu oldugunu bildirmislerdir.”
Joo ve ark.”!, WRPT ve ECPM kullanarak siit
molarlarinda yaptiklari pulpotomi galigmasinda bir
yillik takip sonucunda materyallerin basari oranlarini
karsilagtirmiglardir. Klinik ve radyografik incelemeler
sonucunda WRPT’nin %84,9 ve ECPM’nin %82
oranla basarili sonuglar verdigini bildirmislerdir.”

Sonuc¢

1. Kullanima hazir kalsiyum silikat esash
simanlar karistirilarak hazirlanan simanlar
ile benzer fizikokimyasal ve biyolojik 6zellik
gostermektedirler.

2. Antibakteriyel aktiviteleri ve sizdirmazlik
kabiliyetleri sayesinde endodontik tedavilerde
de kullanimlari uygundur.

3. Materyallerin homojen bir sekilde tiretilmis
olmasi, manipiilasyonunu ve ulasilmasi
glic alanlara kondanse edilmesi islemlerini
kolaylastirabilir.

4. Materyaller ek bir 6n hazirlik gerektirmediginden
pedodontik, endodontik ve restoratif iglemlerde
operatore zaman kazandirabilir, ¢apraz
kontaminasyon riskini azaltabilir.

Tiim bu avantajlarin sonucunda kullanima
hazir kalsiyum silikat esasli simanlarin klinikte
kullaniminin yayginlagabilecegi diisiiniilmektedir.

Finansal Kaynak

Bu calisma sirasinda, yapilan arastirma konusu
ile ilgili dogrudan baglantis1 bulunan herhangi
bir ila¢ firmasindan, tibbi alet, gere¢ ve malzeme
saglayan ve/veya lireten bir firma veya herhangi
bir ticari firmadan, g¢alismanin degerlendirme
stirecinde, ¢alisma ile ilgili verilecek karar1 olumsuz
etkileyebilecek maddi ve/veya manevi herhangi bir
destek alinmamustir.

Cikar Catismasi

Bu galigma ile ilgili olarak yazarlarin ¢ikar ¢atigmasi
olabilecek bilimsel ve tibbi komite {iyeligi veya
iiyeleri ile iligkisi, danigmanlik, bilirkisilik, herhangi
bir firmada ¢alisma durumu, hissedarlik ve benzer
durumlan yoktur.
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Immediate Rehabilitation of Anterior Tooth Loss with
Two-piece Zirconia Ceramic Implant

Burcu Balkan', Lale Caliskan?, Belir Atalay?

OZET

Amag: Seramik dental implantlara olan ilgi son yillarda
artmistir. Bu implantlarin titanyum implantlarin aksine,
renk yansimasi veya asirt duyarlilik reaksiyonu riskleri
yoktur. Iki pargali zirkonya implantlar, dissiz bosluklar
i¢in estetik bir tedavi alternatifi sunar. Bu vaka raporunda,
on bolgedeki tek dis kaybinin, trombositten zengin fibrin
(TZF) ile kombinasyon halinde iki parcali zirkonya
implant ile immediyat tedavisi sunulmaktadir.

Olgu sunumu: Hastamiz, maksiller santral kesici disinde
mobilite sikayeti ile klinigimize bagvurmustur. Oral
ve radyografik degerlendirmelerin ardindan dis ¢ekimi
ve TZF uygulamasi ile iki parcali zirkonya implant
yerlestirilmesi es zamanli olarak uygulanmistir. Gegici
kuron ile immediyat yiikleme gerceklestirilmigtir. Dort
ay sonra, lityum disilikat kuron tasarlanarak zirkonya
abutment {lizerine simante edilmistir. Hasta klinik ve
radyografik olarak takip edilmis ve takip siiresi boyunca
herhangi bir klinik komplikasyon gézlenmemistir.

Sonug: Bu klinik vaka ile, TZF ile uygulanan iki parcali
zirkonya implant tedavisi, estetik ve yumusak doku sagligi
ile ilgili kisa vadede 6ngoriilebilir sonuglarla, tek dis
eksikliginin immediyat rehabilitasyonu igin basarili ve
giivenilir bir alternatif olarak onerilebilir.

Anahtar kelimeler: Seramikler, Dis implantlari,
Zirkonyum dioksit, Immediat dental implant yerlestirme,
Trombosit zengin fibrin

ABSTRACT

Objectives: The interest in ceramic dental implants has
increased in recent years. Unlike titanium implants, there
is no risk of discolouration or hypersensitive reactions.
Two-piece zirconia implants offer an esthetic treatment
alternative to edentulous spaces. This case report presents
an immediate treatment of a single tooth loss at the anterior
region with a two-piece zirconia implant in combination
with platelet-rich-fibrin (PRF).

Case report: Our patient attended our clinic with a
complaint of mobility in the maxillary central incisor.
Following oral and radiographic evaluations, extraction
and the placement of a two-piece zirconia implant with
PRF application were applied simultaneously. Immediate
loading was performed with a provisional crown. After
four months, a lithium disilicate crown was designed
and cemented on the zirconia abutment. The patient was
followed clinically and radiographically, and no clinical
complications were observed during the follow-up period.

Conclusion: This clinical case may suggest that treatment
with the two-piece zirconia implant with PRF application
is a successful and reliable alternative for single-unit
immediate rehabilitation, with predictable results in the
short-term concerning esthetics and soft tissue health.

Keywords: Ceramics, Dental implants, Zirconium
dioxide, Immediate dental implant loading, Platelet-Rich
Fibrin
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Immediyat Zirkonya Implant Tedavisi

Giris

Gliniimiizde dis eksikliginin dental implantlar ile
protetik rehabilitasyonu, onlarca yillik arastirma
ve gelistirmeden sonra dis kaybi olan hastalarin
birincil tedavi segenegi haline gelmistir. Titanyum
implantlar, hastalarin yasam kalitesini yiikselten cok
sayida tedavi olanagi sunmakta ve hala altin standart
olarak kullanilmaktadir.'? Genellikle tercih edilen
malzeme titanyum olsa da son yillarda titanyuma
duyarlilik ile ilgili aragtirmalar ortaya ¢ikmaktadir.
Titanyumun g¢evredeki yumusak ve sert dokularla
istenmeyen biyolojik-kimyasal etkilesimleri
bildirilmistir.® Titanyum implantlarin incelendigi bir
hayvan ¢alismasi, ¢enelere implant yerlestirilmesini
takiben bolgesel lenf diiglimleri, akciger ve kemik
dokularinda titanyum partikiillerinin biriktigini
gostermistir.* Bunlara ek olarak titanyum metalinin
korozyon ve metal yorgunlugu gibi dezavantajlari
da bulunmaktadir.’ Ozellikle estetik alanlarda ince
dis eti fenotipine sahip bireylerde implant boynunda
kemik kaybini takiben implant materyalinin koyu
gri rengi ¢evre dokulardan yansiyabilir. Bu sorun
estetigi olumsuz yonde etkiler.>® Giintimiizde estetik
talebin yiiksek olmasi, metallere gelisebilecek
olast duyarlilik ve yan etkiler, metal icermeyen
restorasyonlara olan yonelimin artmasina neden
olmustur. Boylelikle dis hekimliginde zirkonya
seramiklerin kullanimi artmistir.

Zirkonyum elementi dogada agirlikli olarak zirkon
(ZrSi0,) ve zirkonyum dioksit (ZrO,) halinde
bulunur. Zirkonya, zirkonyumun oksitlenmis
hali olan bir seramiktir.>” Tetragonal faz igeren
zirkonyum oksitlerin gelistirilmesi ile zirkonyadaki
mikro catlaklarin yayilmasina kars1 direng gerilimi
saglanmistir. itriyumla giiclendirilmis tetragonal
zirkonya polikristalleri (Y-TZP) ile yliksek mekanik
mukavemet elde edilmistir.> Zirkonya implantlar
genellikle Y-TZP veya aliiminyum oksit (aliimina,
Al O ) materyallerinden {iretilmistir. Aliimina
implantlar zayif biyomekanik 6zellikleri ve lateral
kuvvetler karsisinda kirilmaya egilimli olmalar1
nedeniyle zayif klinik performans gdstererek
1990’1arin basinda piyasadan g¢ekilmistir.! 2000°1i
yillarin basindan beri Y-TZP seramigi dental
implantlarin tiretiminde kullanilmaktadir.>¢

Zirkonya implantlarin hem mekanik hem de biyolojik
birgok avantaji mevcuttur. Zirkonya diisiik termal
iletkenlik, yiiksek biikiilme direnci (900- 1.200
MPa), asinma ve korozyon direnci ozelliklerine
sahiptir.® Hayvan ¢alismalarinin ¢ogunda zirkonya
implantlarin kemik implant temas1 %60 ‘tan fazla
bulunmustur.” Ayrica, zirkonyanin diisiik yilizey
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enerjisine sahip olmasi nedeniyle yiizeyinde daha az
bakteri kolonizasyonu olusur.’>’ Nascimento ve ark.'°
tarafindan gergeklestirilen 20 saglikli katilimcinin
analizinde, titanyum yiizeylerde zirkonya yiizeylere
gore daha yiiksek oranda mikrobiyal birikim ve
patojenik tiir bulunmustur. Zirkonya implantlarla
ilgili stirhi klinik deneyim, bu implantlarda peri-
implantitisle daha az karsilagildigini gostermektedir.®
Zirkonya implantlarin hiicre etkilesimleri ile ilgili bir
diger calismada bu implantlarin fibroblast, eritrosit,
trombosit, savunma ve epitel hiicreleri gibi bircok
hiicre tipi ile periodontal ve epitel dokularda ¢ok
daha basarili etkilesimler gosterdigi kanitlanmistir.”
Zirkonya seramik implantlarin en dnemli avantaj
siiphesiz dogal dise benzer estetik beyaz bir renge
sahip olmasidir."!!

Trombositten zengin fibrin (TZF), hastanin kan
dokusundan elde edilen yapisinda bol miktarda
trombosit, notrofil ve lokosit bulunan bir fibrin
matriks yapisidir. TZF hem anjiyogenezi hem de
osteoblastik proliferasyonu ve farklilagmay1 artiran
biliyiime faktorlerinin kademeli olarak salinmasina
izin verir. TZF nin oral implantolojideki kullanim
amaci daha hizli kemik iyilesmesini saglamak ve
osseointegrasyonu desteklemektir. Diger bir kullanim
amaci, marjinal kemik kaybini azaltmak i¢in implant
cevresi yumusak dokularin stabilitesini saglayarak
yumusak doku kalinlagmasini saglamaktir. Bu
nedenlerle kemik ve yumusak doku rejenerasyonunu
arttirmak amaciyla implant cerrahisinde TZF tercih
edilebilmektedir.'>!?

Dental implantolojide estetik beklentinin ve metal
icermeyen restorasyonlara yonelik talebin artmast
nedeniyle seramik dental implantlara olan genel
ilgi yogunlagsmaktadir. Ozellikle anterior bolgede
ince digeti fenotipine ve yiliksek giilme hattina
sahip hastalarda tatmin edici estetik sonuclar elde
edilmektedir. Bu olgu sunumunda santral disin TZF
destegiyle iki parcali zirkonya implant ile immediyat
estetik rehabilitasyonu sunulmaktadir.

Olgu Sunumu

Hastamiz, 21 numarali disinde olusan mobilite
sikayeti ile klinigimize basvurmustur. Klinik ve
radyolojik muayeneler sonucunda diste yatay kok
kirigi tespit edilmistir (Resim 1). Disin ¢ekimi ve
ayni1 bolgeye immediyat olarak implant uygulanmast
planlanmistir (Resim 2 a). Bolge estetik alanda
oldugu icin immediyat yiikleme amacglanmistir.
Son yillarda birgok makalede osseointegrasyonda
D vitamininin 6nemine dikkat ¢ekilmektedir. Bu
degerin 75 nmol/L (30 30ng/mL) oranlarinda
olmasi tavsiye edilmektedir.' Yapilan tetkiklerde
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hastamizin D vitamini degerinin bu degerin iizerinde
oldugu tespit edilmistir. Implant cerrahisi icin
herhangi kontraendike bir durum goézlenmemistir.
Hastamiza zirkonya implant segenegi sunulmus ve
bilgilendirilmis onam alinmistir.

Resim 1. Islem &ncesi alinan panoramik réntgen kesiti

Resim 2. a) Islem 6ncesi ag1z ici goriintii, b) Islemden bir hafta
sonra gerg¢eklesen yumusak doku iyilesmesi, ¢) Daimi kuron
restorasyonu bitimi, d) 20 aylik takip gorseli

Dis c¢ekimi lokal anestezi altinda atravmatik olarak
gerceklestirilmistir. Bukkal kemik duvari saglam
olarak korunmustur. Cekimi yapilan diste ve
komsu dislerde periodontal kemik kaybir mevcut
degildir. Cekim soketinde lezyon gdzlenmemistir.
Dezenfeksiyon amaci ile ¢ekim soketine 10 saniye
sireyle Apoza® (Tayvan) ozon gazi cihazi ile
intraalveolar insuflasyon yapilmistir. Hem metal hem
de zirkonya frezler ile implant yuvasi hazirlanmistir.
Bu esnada hastadan 10 mI’lik cam tiiplerde en fazla
9 ml olacak sekilde 4 tiip kan alinmistir. Tiipler
Bio-PRF® (ABD) cihazinda 2300 devirde 8 dakika
santrifiij edilerek TZF hazirlanmistir (Resim 3).
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Resim 3. TZF’nin hazirlanisi

5,5 mm c¢apinda 12 mm uzunlugunda Zeramex®
(Isvigre) zirkonya implant TZF esliginde kaviteye
palatinal kemik duvarindan destek alinarak singulum
pozisyonunda yerlestirilmistir (Resim 4).

Resim 4. Zirkonyum implantin TZF esliginde kaviteye
yerlestirilmesi

Primer stabilite 40 N.cm olarak o6lciilmiistiir.
Implant ve bukkal kemik duvari arasindaki 2 mm
bosluk TZF ile doldurulmustur. Ince diseti fenotipli
bolgede 4/0 Pegesorb® (Tiirkiye) dikis kullanilmistir.
Gegici kuron restorasyonu i¢in implanta 1mm
diseti yiiksekligine sahip diiz polieter-eterketon
(peek) abutment yerlestirilmis 15 N.cm degerinde
torklanmigtir. (Resim 5a). Bu abutment {izerinden
Dentsply Sirona® agiz i¢i tarayicisi ile dijital 6l¢ii
alinip polimetilmetakrilat bir kuron hazirlanarak
abutmenta simante edilmistir (Resim 5b). Gegici
kuron, selektif molleme yapilarak okliizyondaki
fonksiyondan ¢ikarilmistir. Implant pozisyonunun
kontrolii amaciyla islem sonrasi panoramik rontgen
alinmistir (Resim 6). Hastaya lgr amoksisilin
klavulanik asit (12 saatte 1) ve 50 mg diklofenak
(12 saatte 1) ve %0,12 klorheksidinli gargara regete
edilmistir. Ayrica ameliyat sonrasi bakim ve dikkat
edilmesi gerekenler detaylica anlatilmistir. Bir
hafta sonra gergeklesen yumusak doku iyilesmesi
gorseldeki gibidir (Resim 2b).
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Resim 5. a) Gegici peek abutment yerlestirilmesi, b) implant
yerlestirilmesinden hemen sonra tamamlanan geg¢ici kuron
restorasyonu

Resim 6. Implant yerlestirildikten sonra alinan panoramik
rontgen kesiti

Ameliyat sonrasi dordiincii ayda implant stabilitesi,
Osstell® (Isveg) cihazi 75 ISQ (Implant Stabilite
Katsayisi) degerinde olgiilmistiir.”® Degerler daimi
restorasyon i¢in yeterli bulunmustur. Estetik ve
simetriyi saglamak amaci ile 11 numarali dise de
lityum disilikat laminate veneer restorasyonu (IPS
e.maxPress, Ivoclar) i¢in preparasyon yapilarak
polieter 6l¢ii maddesi (3M Impregum Penta™)
ile ol¢ti alinmistir. 21 numarali dis bolgesindeki
implanta yerlestirilen zirkonya abutment iiretici
firma talimatlar1 dogrultusunda 25 N.cm degerinde
torklanmistir. Renk, diseti adaptasyonu ve okliizal
temaslarin kontroliinii takiben daimi lityum disilikat
kuron zirkonya abutment {izerine simante edilmistir
(Resim 2¢). Hastanin post-operatif 20 aylik takipleri
her alt1 ayda bir yapilmistir (Resim 2d). interdental
papilla sekli ve yapisik dis eti goriiniimii ile iyi
bir yumusak doku estetigi saglanmistir. Klinik ve
radyografik kontrollerde implant stabilitesi ve peri-
implantitis agisindan herhangi bir biyolojik veya
mekanik komplikasyon gozlenmemistir.
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Bu olguda, estetik bolgede tek dis ¢ekimini takiben
yerlestirilen iki pargali zirkonya implantin ve
implant destekli gecici ve daimi restorasyonun
basarili klinik uygulamasi sunulmustur. Zirkonya
implantlarin basari oranlari, tek kuron ve implant
destekli sabit protezler i¢in 1-11 yillik takiplerde,
%95.6-80 arasinda bulunmustur.'®?* Hashim ve
ark.'” gergeklestirdigi bir sistematik derlemede tek
ve iki parcali zirkonya implantlarin basar1 orani, bir
yillik fonksiyondan sonra %92 olarak hesaplanmustir.
Ancak tek parca zirkonya implantlarin erken
basarisizlik oraninin yiiksek oldugu tespit edilmistir.
Bu durumun, tek parca zirkonya implantlarin
cigneme islemi ve dil hareketleri sirasinda kontrolsiiz
kuvvetlere maruz kalmasindan kaynaklanabilecegi
disiiniilmiistiir. Ayrica 6zellikle estetik bolgede ideal
olarak konumlandirilmayan tek parca implantlarin
protetik segenekleri sinirlidir.!® Strauss ve ark.,'
TZF’nin implant tedavisindeki etkisini arastirdiklar
sistematik derlemede TZF’nin osseointegrasyonun
erken fazinda orta diizeyde klinik faydasini
destekleyen kanitlar sunmuslardir. Lyris ve ark.!”
gerceklestirdigi bir meta analiz c¢alismasinda,
TZF’nin implantlarin sekonder stabilitesinde
pozitif etkiye sahip oldugu sonucuna varilmistir. Bu
nedenlerden dolay1, olgumuzda iki pargali zirkonya
implant ve TZF uygulamas: tercih edilmistir.
Literatiirde immediyat yiikleme yapilan iki parcali
zirkonya implantlarin basarili sonuglar1 sunulmustur.
Ancak bu vakalarin sayisit henliz sinirlidir.* Hem
immediyat implantasyon hem de immediyat yiikleme
yapilan vaka sayisi ¢ok daha azdir. Yumusak ve sert
doku iyilesmesine dikkate alinarak yapilan implant
yerlestirilmesi siniflamasia gore vakamiz tip 1
sinifindadir.?' Implant yerlestirilmesi ve yiikleme
protokollerine gore yapilan siniflamada ise tip 1A
grubundadir.?

Dis rengine yakin renkteki zirkonya implantlar
estetik beklentileri karsilamaktir. Diger yandan bu
implantlar yiiksek egilme direnci, uygun sertlik
ve kirilma dayanikliligi ile mekanik olarak da
tistiin 6zelliklere sahiptir.”* Zirkonya implantlarin
titanyum implantlara goére diger avantajlari, metal
bazli malzemeler gibi termal ve elektriksel iletkenlige
sahip olmamalari, neredeyse inert kemik iyilesmesi ve
daha iyi yumusak doku iyilesmesi gostermeleridir.?*
Bizim vakamizda da operasyondan sonraki birinci
haftada bile iyi bir yumusak doku iyilesmesi
gdzlenmistir. Hastamizin yliksek giilme hatt1 ve ince
diseti fenotipine sahip olmasina ragmen daimi kuron
restorasyonu ile iyi bir estetik saglanmistir. Titanyum
implantlarda bu estetik bolgede ince diseti fenotipi
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nedeniyle olusabilen gri yansimasinin iyilestirilmesi
icin ikinci bir operasyona ihtiyac olabilmektedir.

Zirkonya implantlarin avantajlarinin yaninda
cesitli dezavantajlart da mevcuttur. Malzeme
direnci ve hidrotermal yaslanma hakkinda yeterli
veri bulunmamaktadir.? Zirkonya nem ve stres
ile muhtemelen monoklinik faza doniisiir. Dental
implantlar i¢in bir dezavantaj olan bu mekanik
bozunma “yaslanma” olarak bilinir. Monoklinik
faza doniigiim, direnci, dayanikliligi ve yogunlugu
azaltarak materyal yiizeyinde mikro catlaklara yol
acar.’ Bunlara ek olarak malzeme 6zelliklerine bagli
olarak, biyomekanik stabiliteden 6diin vermeden
zirkonya implantlar iizerinde osseointegrasyon
kapasitesini arttirmak amaci ile mikro-piriizlii
bir yiizey olusturmak teknik bir zorluktur.!
Zirkonya implantlarin titanyum implantlara gore
daha kisa siiredir kullanimda olmas1 ve 6zellikle
iki parcali bu tasarimin uzun vadeli prognozu
olmamast klinisyenlerin endikasyonlarini
sinirlandirmaktadir.®!'®  Zirkonya implantlar
giiniimiizde siklikla tek veya birkag dis eksikliginde
tercih edilmektedir. Tamamen dissiz kretlerin
zirkonya implant destekli rehabilitasyonlarinin az
sayida uzun donem takipleri bulunmaktadir.> Ayrica
zirkonya implant destekli vidali restorasyonlar
heniiz malzemenin fiziksel sinirlamalart nedeniyle
gelistirilme asamasindadir.'” Cesitli firmalarda
abutment vidasi olarak metal, peek ve ¢ok az olarak
zirkonya bulunur. Bu malzemelerin abutment vidasi
olarak isleyislerinin uzun dénem takiplere ihtiyact
vardir. Zirkonya implantlarin cerrahi ve protetik
asamasinda mutlaka {iretici firma talimatlarinin her
basamagi uygulanmalidir.

Sonug¢

Zirkonya implantlar; yiiksek biyouyumluluklari,
minimal bakteriyel adezyon &zellikleri, korozyona
ugramamalari ve miikemmel yumusak doku iyilesmesi
saglamalar1 sayesinde basarili rehabilitasyonlar
saglamaktadir. 1ki pargali zirkonya implantlar,
dis cekimini takiben uygulanarak ve immediyat
yiiklenerek implant ¢evresindeki dokularin sagligi
ile ilgili kisa vadede ongoriilebilir sonuglarla iyi
bir tedavi alternatifi sunabilir. Ancak zirkonya
implantlarin titanyum implantlara istiinliigiiniin
kanitlanabilmesi i¢in uzun siireli takipleri olan klinik
caligmalara ihtiya¢ duyulmaktadir.

Finansal Kaynak

Bu calisma sirasinda, yapilan arastirma konusu
ile ilgili dogrudan baglantis1 bulunan herhangi
bir ilag firmasindan, tibbi alet, gere¢ ve malzeme
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saglayan ve/veya iireten bir firma veya herhangi
bir ticari firmadan, g¢alismanin degerlendirme
siirecinde, caligma ile ilgili verilecek karar1 olumsuz
etkileyebilecek maddi ve/veya manevi herhangi bir
destek alinmamustir.

Cikar Catismasi
Bu ¢alisma ile ilgili olarak yazarlarin ¢ikar gatigmasi
olabilecek bilimsel ve tibbi komite {iyeligi veya
iyeleri ile iligkisi, danigmanlik, bilirkisilik, herhangi
bir firmada ¢alisma durumu, hissedarlik ve benzer
durumlan yoktur.
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Rehabilitation of Gingival Recession After Enucleation
of A Lateral Periodontal Cyst-Case Report

Cemresu Tabar Eralp", H. Erhan Firatl?

OZET

Amag: Lateral periodontal kist, gelisimsel odontojenik
kistlerin nadir goriilen bir tiiriidiir. Genellikle belirgin
bir klinik semptom goriilmemesiyle birlikte radyolojik
muayeneler sirasinda fark edilir. Lateral periodontal
kistin eniikleasyonundan sonra ortaya ¢ikabilecek ana
komplikasyon, kistin niiksii ve patolojik kiriklar olabilir;
ancak ozellikle ince fenotip, flap tasarimi nedeniyle dis
eti gekilmesi meydana gelebilir. Ozellikle estetik alanda
olusabilecek bu tiir komplikasyonlarin giderilmesi 6nem
tagimaktadir.

Olgu Sunumu: 18 yaginda sistemik olarak saglikli erkek
hasta, 32 nolu disin vestibiiliinde hafif sislik ve kiint agriyla
Istanbul Universitesi Dig Hekimligi Fakiiltesi Periodontoloji
Anabilim Dali’na yonlendirildi. Agiz dis1 muayenesinde
herhangi bir anormallik goriilmedi. Yapilan rontgen
incelemesi sonucunda 32-33 numarali disin kdk ucuna
yakin, simnirlar1 belirgin, radyoliisent bir yap: goézlendi.
Lezyon, lateral periodontal kist 6n tanistyla eniikle edilerek
histopatolojik incelemeye gonderildi. Lezyon eniikleasyonu
sirasinda 31-32 numarali dislerin vestibiiliinde dehisens ve
fenestrasyon gozlendi ve ilgili bolgelerde dis eti ¢ekilmesi
olustu. Dis eti ¢ekilmesi, subepitelyal bag dokusu grefti
kullanilarak tiinel teknigiyle tedavi edildi. Tedavi sonrasi
birinci y1l kontroliinde niiks goriilmedi.

Sonuc: Klinik bulgular, lezyonun yeri ve histopatolojik
inceleme sonucunda lezyonun, lateral periodontal kist
oldugu dogrulandi. Lateral periodontal kist eniikle edildi.
Radyografik goriintiilerde bir sikintt olmadigi gorildii.
Ancak; klinik muayenede 31-32 no.lu dislerin vestibiiliinde
dis eti ¢ekilmesine rastlandi. Dis eti ¢ekilmesi, subepitelyal
bag dokusu grefti kullanilarak tiinel teknigiyle tedavi edildi.
Kistin tamamen ¢ikarilmasi, niiksii 6nler. Cerrahi girisim
esnasinda ince dis eti fenotipi, dehisens gibi kemik defektleri
varliginin yani sira flap dizayni da iyilesmeyi olumsuz
etkileyebilir. Olusabilecek estetik komplikasyonlarin
giderilmesinde minimal invaziv yaklasim, hasta konforunu
iist diizeyde tutarak sorunun ¢oziilmesine olanak tanir.

Anahtar Kelimeler: Bag doku, Dis eti ¢ekilmesi, Periodontal
kist

ABSTRACT

Objectives: Lateral periodontal cyst is a rare developmental
odontogenic cyst. While there is usually no clear clinical
symptom, it is detected during routine radiological
examination. Main complications after enucleation of
the lateral periodontal cyst may be cyst recurrence and
pathological fractures; gingival recession may occur in
individuals with thin phenotypes due to insufficient flap
design. It is important to repair these types of complications
especially in the esthetic area.

Case Report: An 18 year old male patient was directed to the
Istanbul University Faculty of Dentistry Periodontology Clinic
with a tooth swelling and blunt pain. Bordered radiolucent
structure was observed near the apex region of teeth 32-33 by
radiogical examination. The lesion was enucleated with the
diagnosis of lateral periodontal cyst. During enucleation of
the lesion, dehiscence, fenestration were seen in the vestibule
of teeth 31-32 and gingival recession occurred in the relevant
area when healing was completed. Gingival recession was
treated with tunnel technique by the usage of subepithelial
connective tissue.

Conclusion: Lateral periodontal cyst was enucleated. During
clinical examination, gingival recession was observed in the
vestibule of teeth 31-32. Gingival recession was treated with
tunnel technique using subepithelial connective tissue graft.
Complete removal of the cyst prevents recurrence. During
surgical intervention, thin gingival phenotype or bone defects
such as dehiscence or poor flap design may adversely affect
wound healing. In eliminating aesthetic complications that
may occur, minimally invasive approach may lead to the
resolution of the problems by keeping the comfort of the
patient at the highest level.

Keywords: Connective tissue,
Periodontal cyst

Gingival recession,
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Entikleasyon Sonrasi Dis Eti Cekilmesinin Tedavisi

Giris

Lateral periodontal kist nadir olarak goriilen
odontojenik, gelisimsel bir kist tiiriidiir.!* Patolojisi
tam olarak bilinmemesine ragmen; mine epiteli, dental
lamina ve Malessez epitel kalintilarindan koken aldig
diisiiniilmektedir.* En sik olarak mandibular kanin ve
premolar dislerde gozlenir. Lateral periodontal kist,
genellikle klinik semptomlar ile iliskili degildir. Bu
nedenle sekonder enfeksiyon olmadig: siirece, ilgili
disin vitalite testi ayirici tani agisindan 6nemlidir.
Radyografik olarak ise, disin kdokiinlin lateral
yiizeyinde alveolar kret ile dig kokii arasinda sinirlart
belirgin, yuvarlak, radyoliisent olarak izlenebilir.’
Gelisimsel odontojenik kist grubundaki dentigeréz
kist, odontojenik keratokist, glandiiler odontojenik
kist ve ortokeratinize odontojenik kistler ile
arasindaki en 6nemli ayirici tanisi, radyografik olarak
disin kokiiniin lateral ylizeyinde lokalize olmasidir.
Inflamatuar odontojenik kist grubundaki radikiiler
kist, paradental kist, rezidiel kist ile arasindaki en
onemli ayirict tani ise ilgili digin vital olmasidir. &7
Lateral periodontal kistin tedavi yontemine karar
verilirken, kistin uzaklastirilmasi sirasinda ya da
sonrasinda olusan defektin mevcut duvar sayisi da
g6z oniinde bulundurulmalidir. Defektin morfolojisi,
bolgedeki kemik ve yeni atasman olusumunun derecesi
tizerine dogrudan etkilidir.® Dort duvarh defektlerde
sadece kistin uzaklagtirilmasindan sonra gergeklesen
kemik olusumu istenilen diizeydedir. Iki ve iic
duvarli defektlerde ise kistin uzaklastirilmasindan
sonra gerceklesecek olan kemik olusumu mevcut
duvarlarin kalitesine baglidir. Ancak tek duvara sahip
olan defektlerde kistin uzaklastirilmasindan sonra
kemik olusumunun istenilen diizeyde olabilmesi
igin kist eniikleasyonuna ek yonlendirilmis
doku rejenerasyonundan faydalanmak prognozu
iyilestirecektir.®?

Lateral periodontal kistin en yaygin tedavisi kistin
eniikleasyonudur. Islem sonras1 kemik kavitesi,
genellikle kendiliginden iyilesmeye birakilir. Kistin
iligkili oldugu dis veya disler ¢cogunlukla vital
oldugundan herhangi bir endodontik tedavi ya da
periapikal cerrahiye ihtiya¢ duyulmaz.'

Kistin eniikleasyonu sonrasinda kistin tekrarlamasi,
bolgede enfeksiyon gelismesi, parestezi ve patolojik
kiriklar en ¢ok karsimiza ¢ikan komplikasyonlardir.
Bunun yani sira bolgede sert ve yumusak doku
eksikligi gibi durumlar da karsimiza ¢ikabilir. Bu
komplikasyonlar, operasyon sirasinda kullanilan
grefte ve kullanilan cerrahi yonteme gore degisiklik
gosterebilir. Cerrahi dncesinde olasi bazi faktorler
elimine edilerek komplikasyon orani diigiiriilebilir.!

86

Bu komplikasyonlardan dis eti ¢cekilmesi hassasiyet
ve estetik problemlere yol acabilir. Ozellikle dis etinin
ince fenotipli oldugu vakalarda dis eti ¢ekilmesi
meydana gelebilir. Fenotip, dis eti kalinlig1, keratinize
mukoza genisligi, kemik morfolojisi ve disin boyutu
parametreleri gz Onilinde bulundurularak tice
ayrilarak siniflandirilir. Bunlar; ince-oval fenotip,
kalin-diiz fenotip, kalin-oval fenotiptir. Dig eti
kalinlig1, keratinize mukoza genisligi ve kemik
morfolojisi mukogingival defektlerin olusumu ve
ilerleme siirecini belirleyen parametrelerdir. Ince
periodontal fenotip, baglant1 epitelinin yoklugu,
alveolar kemik kalinligimin azalmasi ve anormal
dis pozisyonlar: dis eti ¢ekilmesinin olusmasi ve
ilerlemesinde olast risk faktorleridir.'?

Ayrica cerrahi operasyon sirasinda tercih edilen flap
tasarimi nedeniyle de dis eti ¢ekilmesi meydana
gelebilir. Intrasulkuler insizyon, geleneksel yaklasim
olarak kabul edilmektedir. Ancak; papiller ile birlikte
tiim dis eti dokusunu igine alir, bu durum da kemik
kayb1 ve dis eti gekilmesine neden olabilir. Bu sebeple
periodontal dokular koruyarak, hastalarin ameliyat
sonras1 yagam kalitesini iyilestirmek i¢in papil-
korumali insizyon ya da submarjinal insizyonlar
glinlimiizde daha ¢ok tercih edilmektedir. Dis eti
cekilmesinin oniine gegebilmek icin insizyon sekli
ve flap tasarimi 6nem tasimaktadir."

Dis eti ¢ekilmesi, bir diger tanimiyla kdok ylizeyinin
aciga ¢ikmasi, dig eti marjininin mine-sement sinirint
gecerek apikale dogru hareket etmesidir.!* Dis eti
¢ekilmesinin birgok farkli tedavi metodu mevcuttur.
Tedavi prognozunu belirleyebilmek acisindan
mevcut durumun siniflandirmasinin yapilmasi
onemlidir. Dis eti ¢ekilmesinin siniflandirmasi igin
glinlimiizde en yaygin kullanilan siniflandirma
‘Cairo’ siniflandirmasidir.

‘Cairo siniflandirmasi’nda klinik atagsman kaybi
ve bukkal atagman kaybi onemlidir. Boylelikle
operasyon sonucuna gore bir simiflama yapmamiz
saglanmistir. Atasman seviyesini belirlerken
rehber alinan nokta ise mine-sement siniridir.'>!
Smiflandirma su sekildedir:

Cairo-1: Bukkalde atasman kaybi var; ancak
interdentalde atagman kayb1 yok.

Cairo-2: Interdental atasman kayb1, bukkal atasman
kayb1 ile ayni seviyede ya da daha az miktardadir.

Cairo-3: Interdental atasman kayb1, bukkal atasman
kaybin1 gegmistir.

Dis eti g¢ekilmesi varliginda; yukaridaki
smiflandirmaya ek olarak dis eti fenotipi, keratinize
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mukoza kalinligi, ciiriik olmayan servikal lezyonlar
esliginde goriillen basamak varligi/yoklugu ve
bununla birlikte mine-sement sinirinin tespit
edilebilir/edilemez oldugu durumlarin da g6z dniinde
bulundurulmasi tan1 koyma ve tedavi prognozu
acisindan 6nem tagimaktadir.'

Dis eti ¢ekilmesi ya da kok yilizeyinin agiga ¢ikmasi
sonucunda karsimiza ¢ikan ana problemler: bozulmus
estetik goriintii, dentin hassasiyeti, ¢iiriikler ya da
ciiriik olmayan servikal lezyonlardir.'?

Bu sorunlarin ¢dziimlenebilmesi icin literatiirde
kok yiizeyinin kapatilmasinin birgok farkli yontemi
bulunmaktadir. Kok ylizeyinin kapatilmasi i¢in
yapilabilecek mukogingival cerrahi yontemler
baslica su sekildedir:!¢

Sapli yumusak doku flap prosediirleri:

-Rotasyonel flap teknikleri

-Gelismis flap teknikleri

-Rejeneratif prosediirler (bariyer membranlar, mine
matriks proteinleri)

Serbest yumusak doku greft prosediirleri:
-Epitelize greft
-Subepitelyal bag doku grefti

Dis eti ¢ekilmesinin giiniimiizde kullanilan en yaygin
tedavisi, hem tekli hem de ¢oklu dis eti ¢ekilmesi
olgularinda subepitelyal bag dokusu grefti ile
birlikte koronale kaydirilan flap veya tiinel teknigi
uygulamasidir.'” Giiniimiizde tiinel yontemi, klinik
ve estetik sonuclar1 nedeniyle dis eti ¢ekilmelerinin
tedavisinde yaygin olarak kullanilmaktadir.'®
Tiinel yontemi, diger yontemlere kiyasla yeterli
kanlanmayla birlikte greft i¢in daha iyi bir beslenme
alani saglar. Minimal flap dizayni sayesinde ameliyat
bolgesinde morbidite azalir ve iyilesme hizli
gerceklesir. Papil korumali veya dikey serbestleyici
insizyonlar olmadan planlanan flap sayesinde
ameliyat sonras1 daha estetik bir goriintii saglanir.
Yumusak doku manipiilasyonunda kolaylik saglar ve
kalin fenotip varliginda fenestrasyon olusumuna daha
az egilimlidir. Ayrica cerrahi operasyon siiresinin
kisalmasi da bir avantajdir.'*?°

Tek bir cerrahi yontemin sec¢imi gesitli faktdrlere
baglidir. Bunlar su sekilde siralanabilir: defektin
biiyiikliigli, defekte dahil olan dis sayisi, apikal ve
lateral konumdaki keratinize dokunun eksikligi,
kalitesi, interdental bolgedeki papilin genisligi,
frenulum varligi, endikasyonlar dogrultusunda
hastanin tercihi-beklentisi.?! Bu faktorlerin hepsi g6z
oniinde bulundurularak prognozu en iyi olan cerrahi
yontem tercih edilmelidir.
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Olgu Sunumu

18 yasinda sistemik olarak saglikli erkek hasta,
32 nolu disin vestibiiliinde hafif sislik ve kiint agr
ile Istanbul Universitesi Dis Hekimligi Fakiiltesi
Periodontoloji Anabilim Dali’na yo6nlendirildi.
Agi1z dis1 muayenesinde herhangi bir anormallik
gorlilmedi. Agiz i¢i bulgularin hastanin sikayetleriyle
uyumlu oldugu goriildi. Ancak bolgede siddetli bir
sislik ya da kizariklik goriilmedi (Resim 1).

Resim 1. Hasta klinige ilk geldiginde alinan klinik goriintii

Alinan panoramik ve periapikal rontgenlerin
incelemesi sonucunda 32 ve 33 numarali disin
kdk ucuna yakin, sinirlart belirgin, radyoliisent bir
yap1 gozlendi (Resim 2a, 2b). Hasta, vitalometrik
muayene igin Istanbul Universitesi Dis Hekimligi
Fakiiltesi Endodonti Anabilim Dali’na yonlendirildi.
31, 32 ve 33 no.lu dislere yapilan vitalometre testi
sonucu dislerin vital oldugu kanitlandi.

Resim 2. a) Lateral periodontal kistin periapikal goriintiisii b)
Lateral periodontal kistin panoramik goriintiisii

Bu olguda, lateral periodontal kistin neden oldugu
defekt 3 duvarlidir. Defektin bukkalinden Williams
periodontal sondu (Hu-Friedy, USA) ile dl¢iim
yapildiginda defektin biiyiikliigl vertikal yonde iig
mm, horizontal yonde ise iki mm olarak kaydedildi.
Kist uzaklastirildiktan sonraki iyilesme siireci ve
kemik olusumu i¢in yeterli goriildiigiinden ek bir
yonteme gerek duyulmadan, yalnizca eniikleasyon
ile uzaklastirilmasina ve sonrasinda histopatolojik
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inceleme i¢in patolojiye gonderilmesine karar verildi.
Hasta tedavi alternatifleri hakkinda bilgilendirildi.

Kist, 31, 32 ve 33 no.lu disleri igerisine alan bir
tam kalinlik flap dizayni ile eniikleasyon yoluyla
uzaklastirildi. Alinan 6rnek histopatolojik inceleme
ve kesin tani igin patolojiye gonderildi. Istanbul
Universitesi Dis Hekimligi Fakiiltesi Oral Patoloji
boliimiinden gelen raporda ‘Lateral Periodontal Kist’
oldugu bildirildi.

Yapilan cerrahi girisimden alti ay sonrasinda
hastamiz rutin kontrole geldiginde alinan panoramik
ve periapikal rontgen goriintiilerinde herhangi bir
komplikasyon goriilmedi. 32 ve 33 no.lu dislerin
arasinda yeni kemik yapimi gézlendi (Resim 3a-3b).

Resim 3. a) Kistin eniikleasyon sonrasi alinan periapikal
gorilintiisti, b) Kistin entikleasyon sonrasi alinan panoramik
gOoriintiisi

Ancak yapilan klinik muayene sonucunda, hastanin
dis eti fenotipinin ince olmasina ve 31, 32 ve 33 no.lu
disleri igerisine alan flap tasarimina bagli oldugu
diistiniilen 31 ve 32 no.lu dislerin vestibiiliinde
dis eti c¢ekilmesi goriildii (Resim 4). Williams
periodontal sondu (Hu-Friedy, USA) kullanilarak
yapilan 6l¢limde 31 no.lu diste vertikal yonde iki
mm, horizontal yonde ise ii¢c mm diseti ¢ekilmesi
oldugu saptandi. Dis eti ¢ekilmesi, bukkalde atagman
kaybi1 olmasina ragmen interdentalde atagman kaybi1
olmadigindan Cairo-1 olarak siniflandirildi (Resim
4). Ayrica hastanin hassasiyet ve estetik sikayetleri
mevcuttu.

Resim 4. Agizici klinik goriintiiler

Hastanin hassasiyet sikayetini ¢oziimleyebilmek ve
estetik kaygilarini giderebilmek i¢in ikinci bir cerrahi
operasyona karar verildi. Bu operasyonda modifiye
tiinel teknigi ile birlikte subepitelyal bag dokusu
grefti uygulamasi planlandi.
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Interdental bolgelerde akiskan kompozit (3M-ESPE,
St. Paul, USA) ile dikisleri asmak i¢in rehber noktalar
hazirlandi. Flap hazirligi tamamlandiktan sonra,
damak bolgesinden zarf teknigi ile subepitelyal
bag doku grefti alindi. 3-0 ipek dikis (Dogsan,
Istanbul, Tiirkiye) ile damaktaki yara bdlgesi primere
getirildi. Alinan subepitelyal bag dokusu greftinin
biiyiikliigiiniin yeterliligi kontrol edildi (Resim 5a).

Subepitelyal bag doku grefti, rehber dikisler
yardimiyla flap igersine yerlestirildi (Resim 5b).

Subepitelyal bag doku grefti, 6-0 poliviniliden
florid dikis (PVDF; Trofilen, Dogsan, [stanul,
Tiirkiye) ile flabe sabitlendi. Baglangi¢ta hazirlamig
oldugumuz kompozit rehber noktalar kullanilarak
atilan aski dikisler yardimiyla flabin koronale
pozisyonlandirilmasi saglandi (Resim 5c¢).

Operasyon sonrasi birinci hafta damak bolgesindeki
dikisler alindi, operasyon bolgesi kontrol edilerek,
serum ile yikandi (Resim 5d).

Operasyon sonrasi ikinci haftada ise, operasyon
bolgesindeki dikisler alindi (Resim 5Se).

Resim 5. a) Subepitelyal bag dokusu grefti, b) Greftin flap i¢ine
yerlestirilmesi, ¢) Siitur ile greftin yerlestirilmesi, d) Birinci
hafta klinik goriintii, e) Ikinci hafta klinik goriintii

Operasyon sonrasi birinci ay kontroliinde dis eti
cekilmesi olan bolgenin tamamen kapandigi ve
hastanin sikayetlerinin azaldig1 goriildii (Resim 6a).

Birinci yil kontroliinde, niiks goriilmedi. Klinik
muayenede ise, kok ylizeyi tamamen Ortiilii ve
hastanin hassasiyet ya da estetik sikintis1 saptanmadi
(Resim 6b).

Resim 6. a) Birinci ay klinik goriintii, b) Birinci sene klinik
goruntii
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Sonuc¢

Lateral periodontal kistin eniikleasyon ile tedavisinde
olusan defektin morfolojisi g6z Oniine alinarak
tedavi planlandi. Kistin ¢ikarilmasini izleyerek
karsilastigimiz yumusak doku defektini tedavi
etmek i¢in bag dokusu grefti ile birlikte tiinel teknigi
kullanildi. Alt1 ve 12 aylik takiplerde niiks ya da
komplikasyon olmadigi goriildi.

Kist eniikleasyonu sirasinda olast komplikasyonlar
g0z Oniinde bulundurularak cerrahi yonteme karar
verilmelidir. Flap dizayn1 ve dis eti fenotipi tedavinin
prognozunu etkiler. Karsilagtigimiz komplikasyonlari
¢oziimlemek i¢cin de minimal invaziv cerrahi
yontemler tercih edilmelidir.

Finansal Kaynak

Bu calisma sirasinda, yapilan aragtirma konusu
ile ilgili dogrudan baglantis1 bulunan herhangi
bir ilag firmasindan, tibbi alet, gere¢ ve malzeme
saglayan ve/veya iireten bir firma veya herhangi
bir ticari firmadan, g¢alismanin degerlendirme
stirecinde, ¢aligma ile ilgili verilecek karar1 olumsuz
etkileyebilecek maddi ve/veya manevi herhangi bir
destek alinmamustir.

Cikar Catismasi
Bu calismaile ilgili olarak yazarlarin ¢ikar ¢atigsmast
olabilecek bilimsel ve tibbi komite liyeligi veya
tiyeleri ile iligkisi, danigmanlik, bilirkisilik, herhangi
bir firmada c¢aligma durumu, hissedarlik ve benzer
durumlar1 yoktur.
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Dikey Kok Kirigina Bagh Mandibular Molar
Dislerde Kok Rezeksiyonu ve Hemiseksiyon
Uygulamalari Sonrasi Kuron Protezi ile
Rehabilitasyonlari: iki Olgu Sunumu

Bige Ko¢'", Dogan Ko¢?, Deniz Sen?

ABSTRACT

Objectives: Root resection and hemisection are
multidisciplinary treatment methods that might be
considered on mandibular molars with single root fractures
before extraction.

Case report: In this present case report, two mandibular
first molars were treated with root resection and
hemisection due to the vertical root fracture on one of the
roots. Fractured roots were separated from the furcation
area and extracted. Three months were waited for each
case for the recovery of extraction sites. Both cases were
planned as single crowns, one of the superstructure was
metal-porcelain and the other was a zirconia crown. During
the one year follow up period, no clinical or radiographic
problem was found related to the root resection and
hemisection method.

Conclusion: Mandibular molar teeth with vertical root
fracture, if the fracture is limited to one root only, can be
successfully treated with root resection and hemisection
methods and restored with a single crown prosthesis.
These methods might be considered prior to extraction.

Keywords: Molar, Tooth fracture, Crown

OZET

Amag: Kok rezeksiyonu ve hemiseksiyon; tek kok kirigi
olan mandibular molar dislerde, dislerin ¢ekimi 6ncesi
diistiniilebilecek multidisipliner tedavi yontemleridir.

Olgu sunumu: Bu olgu sunumunda dikey kok kirig
olan iki mandibular molar dis olgusu kok rezeksiyonu ve
hemiseksiyon yontemleriyle tedavi edilmistir. Dikey kok
kiriklarin tek kokte smirli olmasi nedeniyle her iki olgu
da yonteme uygun bulunmustur. Dikey kok kirigi bulunan
kokler furkasyon bolgesinden ayrilarak ¢ekilmistir. Cekim
yerlerinin iyilesmesi i¢in her olguda ii¢ ay beklenmistir.
Her iki olgunun protetik rehabilitasyonunda da tek kuron
protezi planlanmuis, {ist yapilardan biri metal-porselen,
digeri ise zirkonyum olarak tercih edilmistir. Bir yillik takip
stirecinde kok rezeksiyonu ve hemiseksiyon yontemine
bagli klinik ve radyografik bir soruna rastlanmamastir.

Sonug¢: Dikey kok kirigi olan mandibular molar disleri,
eger kirik tek kokte sinirli ise kok rezeksiyonu ve
hemiseksiyon yontemlerini takiben kuron protezi ile
basarili bir sekilde tedavi edilebilir. Bu yontemler, digin
¢ekiminden once diisiiniilebilir.

Anahtar kelimeler: Az disi, Dis kiritklari, Kuron protezi
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Root Resection/Hemisection Case Reports

Introduction

The importance of minimally invasive interventions
and conservative therapeutic techniques has been
increasing as patients desire to age with their teeth.
Root resection and hemisection applications appear
as multidisciplinary and conservative alternatives
to tooth extraction. According to The American
Association of Endodontics root resection is
“’sectioning and surgical removal of one or two roots
and the adherent soft tissues of a multirooted tooth
leaving the crown of the tooth intact and supported
by remaining roots’’ and hemisection, in other words
bicuspidization, is “the vertical surgical separation
of a multirooted tooth, usually a mandibular molar,
through the furcation in such a way that a root and
the associated portion of the crown may be removed
or retained”.'?

A vertical root fracture, which is one of the many
indications of root resection and hemisection, is a
longitudinally oriented fracture of the root extending
from the root canal to periodontium. Vertical root
fractures usually occur in endodontically treated teeth
due to the loss of moisture and structural integrity,
exhibiting specific clinical and radiographic signs
that should alert the practitioner to the possibility
of a root fracture. Local chronic infection formation
around the vertical fracture line represents itself as
mild pain upon mastication, swelling of surrounding
soft tissues, and narrow isolated periodontal pockets
on its’ early stage. When patient neglects initial
subjective signs, radiographically slight widening of
the periodontal ligament space turns into unexplained
bone loss around the furcation area and V shaped
bone loss along the vertical axis of the related root.>¢
Treatment of vertical root fracture in endodontically
treated teeth is often extraction but root resection
and hemisection offers an alternative in such cases
which root fracture is concentrated on one root only.’
The root that is considered to be preserved and the
associated crown are kept in place at the level of
furcation preserving the tooth’s integrity.* Right case
selection for root resection and hemisection is the
key to the long term success of this treatment method
which is based on extend and the pattern of bone
loss, root trunk and root length, ability to eliminate
the osseous defect, and endodontic and restorative
situation of the remaining root.! Factors related to
long-term prognosis in a review article are defined
as: contouring and quality of root canal therapy and
the final restoration of the retained root, and the
ability to maintain the integrity of the supporting
periodontal hard and soft tissues.’
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According to Weine, the indications for hemisection
can be divided into periodontal indications, restorative
and endodontic indications. Periodontal indications
are severe vertical bone loss confined to one root of
a tooth with multiple roots, grade IV through and
through furcation destruction, root exposures and
dehiscence, and when a root of the adjacent teeth
is too close to maintain hygiene within the same
quarter. Restorative and endodontic indications are
prosthetic failure of abutments within a periodontal
splinting, when a root canal cannot be instrumented,
perforation of the furcation area or one of the roots,
trauma resulting in a vertical root fracture, or deep
dentin caries involving root dentin. Although vertical
root fracture is listed under endodontic and restorative
indications, according to Weine, it results in severe
bone loss around the related root and can also be
considered a periodontal indication. The advance of
the fracture line should be well determined, and it
should be ensured that the fracture is limited to one
root only. On the other hand, the presence of strong
adjacent teeth available for bridge abutment, root
canals that cannot be instrumented, and root fusions
are considered contraindications for the method.” !

After root resection and hemisection, the distribution
of occlusal force and the force that is going to be
directed on the resected/hemisected tooth alter,
leaving the remaining root and the associated crown
withstanding the functional loads placed on them,
such as bridge abutment. The frequent reporting of
root fractures in resected/hemisected molars with
higher occlusal loads proves that the amount of
occlusal force is significant for the long-term success
of the fixed bridge. When the tooth has lost part of
its crown and root support, it will necessarily require
a restoration in order to function. Unfavorably, a
restoration may contribute to periodontal destruction,
or an incorrectly shaped occlusal contact region
might increase the risk of destructive forces and
predispose trauma resulting in failure of root
resection/hemisection. As a whole, root resection and
hemisection treatment protocols integrate principles
from prosthodontics, oral surgery, endodontics,
periodontics, and restorative dentistry and should be
carried out with precision.!!-12

The aim of this case report is to indicate that successful
clinical and radiographic results can be obtained if the
root resected and hemisected mandibular molar teeth
are prosthetically rehabilitated a with single crown
prosthesis after vertical root fractures occurring in a
single root.
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Case Report 1

A 35-year-old female patient attended our clinic
with the chief complaint of swelling on the lower
left side; she also mentioned pain upon mastication.
The patient was systemically healthy, a non-smoker,
and didn’t indicate regular medication use during
medical anamnesis. On clinical examination,
swelling was observed between teeth 35 and 36. The
patient mentioned having a root canal treatment in
the related area three years ago. A periodontal probe
was carefully inserted parallel to the long axis of
tooth 36; nearly 11 mm of pocket depth and bleeding
were noted from the mesio-buccal side. Probing
depths on the disto-buccal sides of teeth 35 and
36 were 4 mm and 3 mm, respectively. During the

Figure 1. Preoperative diagnostic images.

(a) Clinical image showing swelling between teeth 35 and 36
(b) The orthopantomogram showing slight enlargement of lamina dura around the coronal 1/3 of the mesial root and the furcation area
(¢, d, ¢) CBCT images showing bone loss around the mesial and buccal sides of the mesial root

Current root canal treatment of the related tooth
was examined through CBCT sections, and it was
decided that there was no need for a retreatment of
the root canal on the distal root. In order to avoid
further progressive bone loss around the furcation
area and the supporting bone around the distal root
of tooth 36, an appointment was given to the patient
for the extraction of the mesial root. Five days of
antibiotic prophylaxis was prescribed prior to the
surgical intervention. During the surgical procedure,
an inferior alveolar nerve block and buccal infiltration
anesthesia were applied. Without raising a flap, the
mesial root and its’ associated crown were separated
from the distal root and its’ associated crown at the
level of furcation. The mesial root and its’ associated
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radiographic examination, the orthopantomogram
showed slight bone loss at the furcation area and
around the coronal one third (1/3) of the mesial
root. Early-stage furcation involvement (Grade I)
was noticed for tooth 36. A CBCT was taken, and a
3D image showed circumferential bone destruction
around the mesial root.

Both clinical and radiographic evidence led to the
diagnosis of a vertical root fracture on the mesial
root of tooth 36 (Figure 1). Treatment options were
explained to the patient; hemisection and a single
crown, as a more conservative and economic option
compared to an implant, or a fixed partial denture
was decided. Informed consent was obtained before
any interventions.

crown were extracted, and the granulation formation
was curetted for better healing of the extraction
site. A control radiograph was obtained after the
surgical procedure. Scaling and root planning of
teeth 35 and 37 were also performed as surgical
access was provided. The extraction socket was left
for secondary healing. The patient was advised to
continue brushing her teeth while paying attention
to the intervention area and informed to contact
us in case of swelling or pain after three days of
extraction. A NSAI analgesic (Brufen 400 mg 3x1)
was prescribed for post-operative pain. Three weeks
after the extraction, initial periodontal therapy of the
whole mouth was performed. A total of three months
were spent waiting for the maturation of the bone at
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the extraction site before the prosthetic phase. In the
prosthetic phase, feather edge preparation was used
on the remaining crown. An impression was obtained
using Zhermack Elite HD+ type A silicon. Keeping
the patient’s esthetic concerns in mind, the hemisected
mandibular molar was restored with a single zirconia
crown. CEREC MTL medi A2 zirconia block was
used for this restoration. It was ensured that the

interproximal contacts were tight enough to prevent
food impaction, were suitable for dental floss use, and
reflected the patient’s natural contact anatomy. Also,
occlusal contacts were arranged carefully to prevent
the hemisected root from withstanding excessive
loads. On centric occlusion, contacts were limited to
the functional cusps, and there was no contact during
lateral movements of the mandible (Figure 2).

Figure 2. Surgical and prosthetic treatment phases respectively.

(a) Intraoral image after the extraction of the mesial root and its’ associated crown

(b) Radiographic image taken after the extraction of the mesial root and its’ associated crown

(c) Intraoral image of hemisected mandibular molar in centric occlusion after restored with a single zirconia crown

(d) Intraoral image of interproximal contacts and marginal adaptation of hemisected mandibular molar after restored with a single

zirconia crown

Follow-up radiography was obtained on a routine
control appointment at the end of the first year
(Figure 3). The patient had no complaints related
to the hemisection treatment within this one-year
period. On intraoral examination, gingival tissues

surrounding the hemisected molar were clinically
healthy with a pink and firmly attached appearance.
On radiographic examination, there was no sign of
bone loss. Initial and follow-up findings of case 1 are
given in Table 1.

Figure 3. Follow-up orthopantomogram taken on a control appointment 1 year post treatment.

94

Aydin Dental Journal - Volume 10 Issue 1 - April 2024 (91-101)



Table 1. Initial and follow-up findings of case 1.
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Case 1 Initial Findings Follow-up Period (12 months)
Pain Pain upon mastication -
Swelling Observed between teeth 35 and 36 Clinically healthy pink and firmly
attached appearance
Probing Depth 11 mm probing depth on the mesio- | No more than 4 mm
buccal side
Bleeding on Probing + -
Radiographic Orthopantomogram: Bone loss at the | No sign of bone loss
Evaluation furcation area and around the coronal
one third (1/3) of the mesial root
CBCT: Circumferential bone loss
Furcation Early-stage furcation involvement -
Involvement (Grade I)
Case Report 2 Early-stage furcation involvement (Grade 1) was

A 29-year-old female patient attended our clinic with
the chief complaint of blunt pain upon mastication
on the lower left side. The patient was systemically
healthy, currently smoking 10 cigarettes a day, and
didn’t indicate regular medication use during medical
anamnesis. The tooth was root canal treated in our
clinic one and a half years ago and restored with
a single metal-porcelain crown. During previous
treatment, our patient was told that she has bruxism
and was recommended to use a stabilization splint,
but the patient didn’t agree to this treatment. A
diagnostic orthopantomogram was taken, and an
enlargement of the lamina dura was observed in
the furcation area of tooth 36, where the patient
was describing the pain. After 15 days, bleeding on
probing and 8 mm of pocket depth were observed
when a periodontal probe was inserted into the
mesial side of the distal root from the furcation area.

noticed for tooth 36. The diagnosis of a vertical root
fracture was made, and the treatment options were
explained to the patient. The patient stated that she
experienced intermittent gingival inflammations in
the gingival tissues surrounding the implant in the
area of 46. Bone loss around the most coronal part of
the implant and the presence of initial periimplantitis
were explained to the patient through radiographic
images. The patient was informed that the probability
of developing periimplantitis is higher in currently
smoking patients who do not regularly participate
in periodontal maintenance therapy. The patient was
willing to retain the tooth, so root resection and a
single crown as a more conservative and economic
option compared to extraction, implant treatment or
fixed partial denture was suggested. An informed
consent was obtained before any interventions
(Figure 4).

Figure 4. Pre-operative diagnostic radiographic images.
(a) Pre-operative diagnostic orthopantomogram

(b) Magnified orthopantomogram showing slight enlargement of the lamina dura at the furcation area where patient was localizing
the pain upon mastication

Aydin Dental Journal - Volume 10 Issue 1 - April 2024 (91-101)
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The procedure of the preferred treatment was
explained in detail, the metal-porcelain crown was
removed, and scaling of the whole mouth was
performed on the first appointment. As there were no
acute infection indicators, no antibiotic prophylaxis
was prescribed. A temporary crown was prepared
with GC Tempsmart A2. At the second appointment,
three weeks after the initial periodontal therapy, a
temporary crown was removed, an inferior alveolar
nerve block, and a buccal infiltration anesthesia were
administered. Since the root canal treatment was
performed in our clinic one and a half years ago, no
reason was found for a retreatment. Without raising a
flap, the distal root was separated from the mesial root
and the crown at the level of furcation and extracted.
Granulation tissues were curetted, and root planning
of teeth 35 and 37 was performed as surgical access
was provided. The extraction socket of the distal
root was left for secondary healing. The patient was
advised to continue brushing her teeth while paying
attention to the intervention area and quit smoking for
a minimum of seven days. The patient was informed
to contact us in case of swelling or pain after three
days of extraction. A NSAI analgesic (Brufen 400 mg
3x1) was prescribed for post-operative pain. Three

months were waited before the prosthetic phase.
The patient was satisfied with the previous metal-
porcelain crown and had no esthetic concerns, so a
new metal-porcelain single crown was decided as
the material of choice and was also more affordable
compared to zirconia. Feather edge preparation
was used, and the impression was taken with GC
Flexceed type A silicon at the third appointment.
During the try-in of the metal framework, adaptation
with the resected root and the marginal finish line
was controlled at the fourth appointment. For the
porcelain try-in, the selected shade was 3M2, and
prepared with VITA VMK Master. Care was taken
that the pontic extending towards the extracted distal
root did not press on the gingiva and was cleanable
for the patient. Occlusal contacts were carefully
arranged and adjusted to prevent excessive loads
on the resected root. On centric occlusion, contacts
on the nonfunctional cusps were removed. Also, to
prevent the detrimental effects of the oblique forces,
lateral movements of the mandible were checked,
and contacts were eliminated. Only the centric
contact on the mesio-buccal cusp, which coincides
with the resected root was kept (Figure 5).

Figure 5. Prosthetic treatment phases respectively
(a) Intraoral image of the temporary crown prepared with GC Tempsmart A2

(b) Intraoral image of the feather edge preparation on hemisected mandibular molar
(c) Intraoral image of the metal framework try-in

(d) Intraoral image of porcelain try-in (occlusal view)
(e) Intraoral image of porcelain try-in (buccal view)

No radiolucency indicating bone loss around
the resected root was observed on the control
orthopantomograms taken at the patient's one
year and 18-month appointments (Figure 6). No
pathological findings related to the applied treatment
were found in the intraoral examination. The gingival
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appearance surrounding the resected molar was
clinically healthy, there was no bleeding on probing
or pocket depths greater than 3 mm. The patient
did not have any complaints about the hemisection
treatment. Initial and follow-up findings of case 2 are
given in Table 2.
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Figure 6. Follow up radiographs
(a) Control orthopantomogram taken at the patient's 1 year post treatment
(b) Control orthopantomogram taken at the patient's 18-month post treatment

Table 2. Initial and follow-up findings of case 2.

Kog¢ B., Kog D., Sen D.

Case 1 Initial Findings Follow-up Period (12 months)

Pain Blunt pain upon mastication -

Swelling - Clinically healthy pink and firmly
attached appearance

Probing Depth 8 mm probing depth at mesial side | No more than 3 mm

of the distal root

Bleeding on Probing + -

Radiographic Enlargement of the lamina dura at No sign of bone loss

Evaluation the furcation area of tooth 36

Furcation Early-stage furcation involvement -

Involvement (Grade I)

Discussion process as minimally invasive as possible, a flapless

Endodontic failures, strip perforations, advanced
coronal destructions, vertical root fractures, severe
furcation involvements, or endo-perio lesions, if
confined to one root only, mandibular molars can be
considered good candidates for root resection and
hemisection.”"!!

In this present case report, two cases were treated with
root resection and hemisection methods; both cases
were mandibular molars with vertical root fractures.
Intraoral and radiographic findings such as swelling,
increased probing depth, bleeding on probing, bone
loss, pain upon mastication, and radiolucency around
the fracture line were taken into consideration during
diagnosis. In both cases, related roots with vertical
root fractures were separated from the furcation
area and extracted. In order to keep the treatment

Aydin Dental Journal - Volume 10 Issue 1 - April 2024 (91-101)

surgical protocol was performed by the same surgeon
in both cases. Prosthetic rehabilitation of remaining
roots and associated crowns as single crowns was
performed 3 months after extractions. Within 1-year
follow-up periods, root resected and hemisected
molars were healthy clinically and radiographically.
Extended periods of follow-up may be needed for
long-terms results.

There are several case reports focusing on
root resection and hemisection methods in the
literature.”®!>>* Hemisection of a mandibular right
second molar with vertical root fracture on the mesial
root was presented in a case report by Uysal et al. in
2015 and after 3 years of follow up case was healthy
clinically and radiographically.” In a case report
Jun-Beom Park hemisected two mandibular molars
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with periodontal pathosis, no noticeable bone loss or
mobility was detected after 7 years.”> Hemisection
of a mandibular molar due to decay was performed
in another case report by Saad et al. and used for
1 year without any complications as the terminal
abutment of a fixed prosthesis.'* Also a case report
with over 36 months follow up by Hanafi, aimed to
retain a mandibular primary second molar treated by
hemisection in order to avoid orthodontic disorders
that might result from extracting primary molars and
leaving the area without any space maintainers. '

Given the available treatments for replacing severely
damaged and unrestorasble teeth like fixed partial
denture, removable partial denture, and dental
implants, the use of root resection and hemisection
may offer better prognosis.

Several other studies as systematic reviews and
analysis have been made about the survival and
failure rates of root resected and hemisected
teeth.”?% According to a review article by Saraf et
al. outcomes of several studies reveal success rates
ranging from 62% to 100% with follow up periods
of 1 to 23 years and they came to the conclusion that
when hemisection is performed, an overall success
rate of approximately 88% can be predicted.’ In a
systematic review by Nadim et al. survival and
failure rate of root resection/hemisection ranging
from 40.3% to 100% and follow up from 6 months
to 23 years were reported.”® The long terms results
of root resection and hemisection of 195 patients
with up to 40 years follow up were evaluated in
a retrospective analysis by Megarbane et al. and
showed that the overall survival rate was 94.8%.%
On the other hand, Buhler reported a 32% failure rate
at 10 years follow-up on 34 resected molars with the
main reason of failure as root fracture and endodontic
pathology, while only one tooth was extracted due
to periodontal breakdown. A similar failure rate was
found by Blomlof et al,, in a follow-up 3 to 10 years
later.?”?® Long-term results of success or failure is
depended on case selection and careful operation of
the root resection and hemisection methods as well
as the restoration of the resected/hemisected teeth.'””

There are studies in the literature which focus on
restorations of resected/hemisected teeth.*'3 In
2014, V. Ronay et al. evaluated survival and patient
satisfaction of CAD/CAM reconstructions to restore
root resected molars by using ceramic single-unit
crowns and demonstrated that this may be regarded as
a cost-effective and conservative treatment modality
with high patient satisfaction.’' Also, Schmitz et al.
studied the clinical success and survival of single
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crowns on root resected molars in a retrospective
multicentric study and stated that the overall survival
rate was 93%.% However, finite element and photo
elastic methods were employed to investigate
the stress distribution in a stress analysis study of
different fixed prosthesis designs after hemisection
of molar teeth in 2007 and resulted that the stress
around the reserved root in the single crown was over
3 times as much.*

In both of the presented cases, single crown
restorations were performed as a more conservative
and respectful approach to remaining sound tooth
structure compared to a fixed partial denture.
However, the stress-bearing capacity and distribution
of this stress are the main concerns in this method.
Centric and eccentric forces directing to single
crowns should be arranged for long-term survival.
Contacts on the nonfunctional cups during centric
occlusion and contacts during lateral movements
of the mandible were eliminated. Also, centric
contact on the cusp that coincides with the resected/
hemisected root was preserved to distribute the
occlusal force along the long axis of the root.

Studies not only evaluating the survival of resected/
hemisected molars but also comparing their survival
with that of molar implants have been made.?**
Root resected or hemisected mandibular molars and
dental implants for replacing mandibular molar teeth
were evaluated and compared for their complication
and survival rates during a maintenance care
period of at least 4 years by Zafiropoulos et al. in
a retrospective nonrandomized study and indicated
that a complication-free survival of 6 years could
be expected.** Also, molar position implants and
root resected molars were compared in function by
Fugazzotto. The study resulted that the highest degree
of failure when molar implants and hemisected
molars were lone-standing terminal abutments, and
overall success rates of 97.0% for molar implants and
96.8% for root resected molars were found.*

By referring to these studies with extended sample
sizes and follow-up periods, the root resection and
hemisection method can considered as valid option
for furcated molars. In this present case report,
two mandibular first molars were treated with
root resection and hemisection due to the vertical
root fracture of one of the roots. In both cases, the
fractured roots were extracted without allowing
further bone loss around the healthy section of the
tooth. Patient age, oral hygiene habits, periodontal
status, and preference to retain a tooth also affected
the treatment of choice. When a mandibular molar is
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root resected/hemisected, the lone standing root will
have to withstand the functional occlusal forces by
itself. Therefore, careful selection of the restoration
type and correction of the occlusion are necessary.

Conclusion

Mandibular molar teeth with a vertical root fracture,
if the fracture is limited to one root only, can be
successfully treated with root resection/hemisection
methods, and restored with a single crown prosthesis.
These methods are valid options and should be
considered before extraction or implant treatment
of any furcated molar. Patient selection, execution
of the root resection/hemisection procedure, and
restoration of the resected/hemisected tooth require a
multidisciplinary approach and have a great influence
on the survival rate. Further follow-up on the cases
is required.
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A Creative Education Application in Dentistry:
Learning Terminology with Orienteering Game and
Active Participation

Aysegiil Sunar’, Serap Asar Brown?

OZET

yabanci bir dil 6grenircesine bir¢ok yeni terminolojik terim
ve kavramlarla karsilasmakta ve onlar1 kisa bir siirede
pasif bir sekilde ezberlemek zorunda kalmaktadirlar.
Dolayisiyla, akilda tutulmasi zor olabilecek mesleki
terminolojinin anahtar kavramlarini pekistirmek igin
farkli ve aktif bir egitim yaklagiminin bulunmasi oldukca
onem tasimaktadir. Egitimcilerin basvurdugu yaratict ve
katilimc1 modelin mesleki terminolojiyi 6grenmeye destek
olabilecegi diigiincesine dayanarak, iki egitmenin ortak
calismast ve dgrencilerin katilimriyla aktif bir 6grenme
modeli uygulamasi yapilmistir. Bu egitim uygulamasinda
egitmenler tarafindan 6grencilerin sanat ile yaraticilik
ve katilimlart desteklenmis ve &grencilere iki derste
ogrendikleri bilgileri sentez edebilecekleri sunum
olanaklari saglanmstir. Bdylece, bir grup dgrenci, Isveg
asilli Orienteering Sports oyununu ‘Dentorienteering’
adiyla terminoloji dersinin &grenimine uyarlamistir.
Ogrencilerin yaraticihigi ile, mesleki terminoloji egitimi
pasif 6grenme alanindan ¢ikip, diyalog bazli iliski,
yaraticilik gibi ozellikleri igeren aktif katilim alanina
girerek, dgrencilerin terminolojiyi eglenceli bir tarzda
ogrenmelerini desteklemistir. Ozetle bu makale, dis
hekimligi 6grencilerinin Orienteering adli oyunu yaratict
ve katilimci egitim modeli ile mesleki terminoloji dersinde
O0grenim i¢in uyarlama siirecini anlatmaktadir. Bu yaratict
egitim yaklagimi, dis hekimligi egitiminde aktif katilimci
yontemin kullanilmasi, yaraticiligin desteklenmesi
ve mesleki terimlerin 6grenilmesini kolaylastirilmasi
agisindan olduk¢a 6nem tagimaktadir. Bununla beraber,
terminolojiye kolaylastirict ve oyuna dayali bir 6grenme
yaklagimi getirmesi agisindan gelistirilmesi ve medikal
bilimlerde uygulanmasi 6nemle tavsiye edilmektedir.

Anahtar Kelimeler: Dental terminoloji, Dis hekimligi
egitimi, Problem temelli 6grenme, Yaraticilik

ABSTRACT

During their undergraduate education, dental students
encounter many new terminological terms and concepts
similar to learning a foreign language, and they are
obliged to memorize them passively in a short period.
Therefore, it is essential to have a different and active
educational approach to ease learning the fundemental
concepts of professional terminology that may be
difficult to remember. Considering that the creative and
participatory model adopted by educators can support
learning professional terminology, two instructors
collaborated to apply an active learning model with student
participation. In this educational practice, the instructors
supported students’ engagement with arts and creativity
and offered them opportunities to combine and present the
knowledge they gained from the two courses. Thus, one
group of students adopted the Swedish-origin orienteering
sports game to learn dental terminology and creatively
named it ‘Dentorienteering’. As a result of their creativity,
learning professional terminology moved from a passive
learning environment to an active participation realm,
incorporating features such as dialogue-based interaction
and creativity and enjoyably supporting students’ learning.
In summary, this article discusses how students adapted
the game orienteering for learning in a terminology course
using a creative and participatory education model. This
innovative educational approach is highly significant
in dentistry education, as it involves using an active
participatory method, supporting creativity, and facilitating
the learning of professional terminology. Additionally, it
is strongly recommended that this approach be further
developed and applied within medical sciences, for it
eases and brings game-based learning to terminology.

Keywords: Dental terminology, Dental education,
Problem-based learning, Creativity.
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Dis Hekimliginde Yaratici Egitim: Oyunla Ogrenme

Giris

bir¢ok teknik ders almakta ve bu esnada kendilerine
yabanci olan bir¢ok kelimeyi ve kavrami 6grenmeyle
kars1 karsiya kalmaktadirlar. Ogrenciler Mesleki
Terminoloji dersinde hem dis hekimligi acisindan
yetkin olmay1 hem de teorik ve klinik agilardan net
iletisim kurmaya iligskin temel beceriler kazanmay1
hedeflerler. Dis hekimligi miifredatinin birinci ve
ikinci yillarinda bu dersi alan 6grenciler, her ne kadar
terminolojik kavramlar1 6grenmeye baslasalar da
bu 6grenmis olduklar1 teknik bilgileri daha sonra
hatirlamakta zorluklarla karsilasmaktadirlar.!

Kocaeli Saglik ve Teknoloji Universitesi (KOSTU)
Dis Hekimligi Fakiiltesinin miifredatinda bulunan
Mesleki Terminoloji dersi, birinci siif 6grencilerine
14 haftalik bir donem igerisinde verilir. Bu ders,
Latince dilinin temellerine iligkin bir¢ok bilgiyi igerir.
Daha net sdylemek gerekirse, bu ders 0grencilere
dis hekimligi ile ilgili genis bir terminolojik
kelime dagarcigi sunarken, ayni zamanda yalin ve
tamlayici ¢ekimler gibi Latince gramer bilgilerini
de igerir. Boylece terminoloji dersini 6grenen dis
anlamay1 ve acgiklamay1 Ogrenirler. Ancak, bu
ogrenme siirecinde yeni dis hekimligi adaylar1 hem
geleneksel hem de son yillarda siklikla kullanilan
modern kelimeleri bir donem igerisinde 6grenmeyle
bas basa kalirlar. Ne var ki terminolojik kelime ve
kavramlarint 6grenmek emek ve zaman gerektiren
bir siirectir.

Terminoloji egitimi, genel olarak 6grencinin
ezberleme yetenegine dayali olup, katilimer
ve yaraticiliktan uzak kalmaktadir. Genellikle
pasif 6grenme olarak adlandirilan bu yaklasimi
benimseyen 6grenciler, akademik yasamlarinda
da basarisiz olma riski tasimaktadirlar.! Katilime1
olmadan, ezberleme ve hatirlamaya dayanan
stratejiler kullanilarak olusturulan bu modelde, yeni
bilginin eskiler ile biitlinlestirilmesi ve yeni teorik
kavramlarin uygulanmasinda biiyiik zorluklarla
karsilasilabilmektedir. Buna karsin, aktif egitime
katilan o6grencilerin, mesleki dersi 6grenirken
kavramlar1 pekistirmenin yani sira, ilerideki
yasamlarinda hayatlarinda faydali olacak ekip
caligsmasi, sorumluluk alma ve hastalarla kurduklari
isbirlik¢i yaklasimlara daha meyilli olduklari
gbzlenmistir.>* Dolayisiyla, mesleki terminolojinin
anahtar kavramlarimi pekistirmek, hem de hekimlik
egitimini kolaylastiracak olan bazi becerilerin
(6rnegin, hoca-0grenci iligkisi, ekip caligmasi,
isbirlik¢i yaklagim, yaraticilik) desteklenmesi, yani
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aktif egitim modeli, tamda bu noktada devreye
girmektedir.

Aktif egitim modeli, 6grencileri tek yonli bilgi
alig-veriginden uzaklagtirip, yaratici egitimi
destekleyerek 6grenmeyi kolaylastirabilmesi ve
kalicilik 6zellikleri nedeniyle tercih sebebi olmustur.
Tip,** dis hekimligi®’” ve hemsirelik® gibi alanlarda
basvurulmus olan bazi yaratict egitim modelleri,
aktif egitim ¢aligmalarinin dis hekimliginde 6nemini
desteklemektedirler. Egitim alanindaki arastirma
ve uygulamalara dayanan bu egitim modellerinde,
yaraticilik, is birligi, karsilikli giiven gibi 6zellikler,
aktif katilimi olumlu etkilemektedirler.”'> Ayni
zamanda medikal bilimlerde 6grenciler teknik
olarak oldukca yetkin olsalar da, hastalarla empati
ve iletisim kurmada zorlanmalari, arastirmacilari
farkli ve yaratici yontemler kullanmaya tesvik etmis
ve tibbi alanlarda sanatin ve iletisimin gerekliligine
dikkat ¢eken g¢aligmalara yonlendirmigtir,*”-13-18
Dolayisiyla, aktif 6grenme lisans egitiminde iyi bir
uygulama olarak kabul edilmekte olup, hem bilgi
aktarimi hem de bilginin akilda tutulmasina yardime1
olmasi adina tibbi bilim egitimlerinde destekleyici
olarak kullanilmaktadir.

Aktif 6grenme yontemleri, eglenceli bir 6grenme
deneyimi saglamak; calisma aliskanliklarini
degistirerek O0grenci motivasyonunu artirmak;
kavramlar arasinda yeni iliskiler gelistirmek;
ogrencilerin eski bilgilerinin {izerine yenilerini
eklemek ve derse olan ilgisini artirmak amac ile
degisik alanlarda kullanilmaktadir.'”! Son yirmi
yilda, aktif katilim1 artirmak ve &grencilerin yeni
bilgileri 6grenmeleri ve akilda tutmalarina yardimct
olmak amaciyla g¢esitli 6grenme ydntemleri
uygulanmistir.’?* Aktif 6grenmede bagvurulan
yontemlerden bir tanesi derslerde oyun ile 6grenme
olup, giinlimiizde basvurulan bir yontem haline
gelmektedir. Arastirmacilar, egitimde oyunlarin
kullanilmasinin, o6zellikle gelisen teknoloji
meraklis1 Ogrenciler arasinda 6gretim siirecini
iyi bir sekilde yonlendirmede yardimci oldugunu
gozlemlemislerdir.”*-** Mesela, tibbi terminolojiyle
ilgili olarak 6grenciler i¢in yenilik¢i 6grenme destegi
sunan animsaticilar’’ ve kelime eslestirme oyunlari
ogrenmeyi kolaylastirmak igin kullanilmigtir.?®

Dis hekimliginde oyun kullanimi da son yillarda
olduk¢a ilgi gormeye baslamistir.?** Oyunla
egitimin 6grenmeyi destekledigi, katilimi ve is
birligini artirmas1 6zellikleri nedeniyle, egitimcilerin
tercih sebebi olmaktadir.** Eglence kullanimiyla
6grenime davet eden bu tiir egzersiz materyallerinin,
farkli bir sekilde aktif olarak ilgilenme, 6grencilerin
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bilgi ve anlayislarint derinlestirme olanagi
sundugu*=% ve yabanci terimleri oyun tabanli
O0grenmenin, motivasyonu ve performansi arttirdigi
bildirilmistir.3¢-3

Bu gériislerden yola ¢gikarak, KOSTU Dis Hekimligi
Fakiiltesi’nde, fletisim Sanat1 ve Mesleki Terminoloji
derslerinin egitmenleri ortak ¢calisma igerisine girerek,
ogrencilerin 6grenimine fayda saglamasi amaci ile
aktif egitim modelini uygulamay1 disiinmiiglerdir.
Baska bir deyisle, Iletisim Sanat1 dersi, dgrencilerin
teknik alandaki deneyimlerini iletisim becerileri ile
destekleyip; ifade ve yaraticilikla aktif katilimda
bulunmalarina katki saglarken, Mesleki Terminoloji
dersi 6grencilerin bu becerilerle, farkli bir bakis
acistyla terminolojik terimleri uygulamaya firsat
tanimistir.  Ayrica, 6grencilere Mesleki Terminoloji
dersine uyarlanabilecek yaratici tasarimlarini yil
sonunda diizenlenecek olan festival esnasinda
arkadaslari ile paylagsmalari 6nerisi sunulmustur. Bu
stirecte, dis hekimligi 6grencilerden bir grup, Mesleki
Terminoloji dersi egitmeni ile iletisime ge¢misler ve
Isvec asilli Orienteering oyununu derse uygulayarak,
oynamak istediklerini bildirmislerdir. Her iki dersin
egitmeni ile esit diyalog ve interaktif ¢aligsma yontemi
cergevesinde, Orienteering oyununu, terminoloji
derslerindeki dis hekimligi terimlerini 6grenmek igin
adapte etmislerdir.

Bu makale, 6grencilerin yaraticiliklarini kullanarak
gelistirdikleri ve egitimde ezber modelinden ¢ikip,
yaratici ve aktif katilimci egitim modeli kullanilarak
egitmenlerle is birligi icerisinde Orienteering
adli Isvec¢ spor oyununu egitimlerine uygulamasi
siirecini anlatmaktadir. Ogrencilerin orijinal olarak
kendilerinin iirettigi bu yaratic1 egitim modeli,
dis hekimligi egitiminde aktif katilimc1 yontemin
kullanilmasi, yaraticiligin desteklenmesi ve mesleki
terimlerin 6grenimini kolaylastirilmasi agisindan
oldukca 6nem tagimaktadir. Bunun yani sira, geng
kesime oyun tabanli bir 6grenme modeli sunmasi
acisindan medikal bilimlerde uygulanabilirligi
konusu da 6nemle tavsiye edilmektedir.

Gere¢ ve Yontemler

Oyunun Olusturulma Siireci

Dis Hekimligi Fakiiltesinde, Iletisim Sanat1 ve
Mesleki Terminoloji olmak {izere iki farkli dersin
icerigini gozden gegiren egitmenler, 6grencinin
egitimini kolaylastirmak icin bir ortak calisma
olusturmuslardir. Her iki egitmen, dgrencilerin
Ogrenme ihtiyaclarindan yola ¢ikarak, yaraticilik
ve aktif katilim gosterdikleri Iletisim Sanati
dersindeki bilgileri, geleneksel yontemle anlatilan
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Mesleki Terminoloji dersi i¢in bir uygulama modeli
yaratarak, terminoloji egitimine farkli bir bakis
acis1 getirmek istermiglerdir. Bunun iizerine dénem
sonuna dogru her iki egitmen, kendi derslerindeki
aynt kohort d6grencilerine yaraticilik ve aktif
katilim becerilerini Mesleki Terminoloji dersine
uygulamalarint 6nermislerdir. Bu Oneri ile Mesleki
Terminoloji dersinin kavramlarini aktif katilim
gostererek 6grenmek isteyen bes 6grenci yil sonu
festivaline iki ay kala bir araya gelmislerdir. Kendi
aralarinda kurduklar1 bes kisilik bir ekip ile beyin
firtinas1 yontemi kullanip, Isveg asilli spor alaninda
kullanilan Orienteering adli oyunu terminoloji
derslerini 6grenmek icin adapte etmek istemis ve
y1l sonu festivalinde bu oyunu kendi arkadaslari ile
oynamay1 hedeflemislerdir. Yaraticiliklar1 ve aktif
katilimlariyla oyunu adapte eden ve kurallarini
olusturan O6grenciler, bu oyuna Dentorienteering
adim vermislerdir. Adapte etmis olduklar1 yontemi
her iki egitmenle de paylastiktan sonra, terminoloji
egitmeni ile diyalojik ve aktif katilimct iligkiye
girerek oyunlarini gekillendirmislerdir. Bdylece,
daha once terminoloji dersinde geleneksel tarzda
pasif katilim gdsteren 6grenciler, diyalojik yontem,
aktif katilim ve is birligi konularinin esliginde
yarattiklar1 oyunu arkadaglari ile yil sonu 6grenci
festivalinde paylasmislardir.

Oyunun Kurgusu ve Uygulamasi

Orienteering oyunu Isve¢’te yaratilmis olup, acik
havada harita kullanimiyla, yarigsmacilarin bir
istasyondan baslayarak, belli bir zaman araliginda
olas1 tiim istasyonlar1 ziyaret edip, baslangig
noktasina variglar ile oynanan bir oyundur.***
Oyun, eglence, rekabet, bilgi, fiziksel giic ve
zekay1 birlestiren bir spor olarak takim ruhunu
gelistirmek i¢in kullanilabilmesinin yani sira,*!
egitim amagli olarak genglerin bilgisayar ve
matematik terminolojisini 6grenmesinde,*? okullarda
hafizanin ve bilissel becerilerin desteklenmesinde,*
acik alanda yon duyusunun gelistirilmesinde,*
Ogrencilerin motivasyonunu artirmak, egitime nese
katmak, 6grenmeyi kolaylagtirmak* gibi egitime
destek amagli alanlarda kullanilmistir. Bu makale ise,
Orienteering oyununun Kocaeli Saglik ve Teknoloji
Universitesi (KOSTU) Dis Hekimligi Fakiiltesi
birinci simif dgrencileri tarafindan uyarlanmasini
ve Ogrencilerin Dental Terminoloji dersini pasif
katilimdan aktif katilima doniistirme siirecini
anlatmaktadir.

Dentorienteering oyunu, oyuncular, gorevliler ve
istasyonlardan olusmaktadir. Oyuncular, KOSTU
Dis Hekimligi Fakiiltesi birinci sinif 6grencileri
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arasindan gonilliilik esasina gore segilmistir.
Gorevliler, bu oyunu kurgulayan, KOSTU Dis
Hekimligi Fakiiltesi birinci sinif 6grencilerinden bes
kisilik bir ekipten olusmustur. Istasyonlar ise, okul
kampiisiindeki ortak kullanim alanlarindan rastgele
secilmistir.

Oyunun Oynanmasi

Oyun temelde, soru, cevap, yarigsma ve istasyonlardan
olusur. Oyunda kullanilan sorular, terminoloji
dersinin 6gretim {iyesi tarafindan esit agirlik
kriterlerine uygun, 40 adet ¢coktan se¢meli olarak
hazirlanmistir. Bu sorular egitmen tarafindan oyun
baglamadan Once gorevlilere teslim edilmistir.

Oyunu oynayanlar, beser kisilik iki yarigma
grubundan (A ve B) olusmustur. Kurulan istasyon
sayis1 bes adet olup, bes kisilik gorevli sayisina esit
olarak kurgulanmigtir. Oyun, oyuncular, yarismacilar
ve gorevliler olmak tizere, toplam 15 kisiden
olusmustur. Istenirse hem oyuncu hem de istasyon
ve buna bagli olarak goérevli sayisi da artirilabilir.

Ilk istasyon baslangig istasyonudur. Iki ekipteki ilk
yarigmacilar baslangi¢ istasyonunda ki gdrevlinin
diger istasyonun yerine iliskin ip ucunu vermesini
hazir halde beklerler. Diger oyuncular ise ayni
mekanda, birbirleriyle iletisim kuramayacak
mesafede konumlanir. Ekiplerdeki ilk oyuncular,
gorevlinin kendilerine ipucu notlarint vermesi ile
oyuna baslarlar. Yani, baslangi¢ istasyonundaki
gorevli, oyunun baslamasi igin ikinci istasyonu
bulmaya yonelik ipucunu her iki takimindaki ilk
yarismacilara verir. Bu ipuglar sifre tarzindadir
ve dort adettir, yani toplam olarak diger dort adet
istasyona aittir. A ve B grubundaki yarigmacilar
bu dort istasyona yonelik farkli rotalara iliskin
ipuglar alarak farkli istasyonlara yonlendirilirler.
A ve B gruplar i¢in farkli birer rota, oyunun en
basinda belirlenir. Burada 6nemli nokta; baslangi¢
istasyonunda bulunan gorevlinin her iki grupta
yarisacak ilk kisilere, ipuclarinin yazili oldugu
kagitlart vermeleri ve bu kagitlarin sessizce okunup,
gorevliye yeniden teslim edilmesidir. Iletisim
kurmadan 6grencilerin sessiz bir sekilde kagitlari
okumastyla, oyun baglar.

Ekiplerdeki ilk yarigsmacilar, aldiklar1 ipucu ile
belli bir zaman igerisinde hizl1 bir sekilde ikinci
istasyonu bulma yarisina girerler. Ikinci istasyona
vardiklarinda, ikinci gorevli ile karsilasirlar ve bu
gorevli onlara bir adet terminoloji sorusu sorar.
Oyuncunun, bir sonraki istasyonun nerede olduguna
dair ipucunu alabilmesi i¢in; gdrevliye, sorulan
sorunun dogru cevabini belirli bir zaman i¢inde
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vermesi gerekir. Baska bir deyisle, oyuncu gorevli
tarafindan sorulan soruyu bir dakika igerisinde dogru
cevapladigi takdirde hemen bir sonraki ipucunu
yazili olarak alir, okur, goérevliye teslim eder ve diger
istasyonu bulmak icin hizla harekete gecer. Dogru
cevap veremez ise; bilmiyorum der demez, bir dakika
stiresi baglatilir, istasyonda fazladan bir dakika bekler
ve bir sonraki istasyona dair ipucunu bu beklemenin
sonunda gorevliden alir. Bu kaybetmis oldugu
bir dakikalik bekleme zamaninin yani sira, birinci
soruyu cevaplamamis kabul edilir. Bu durumda hem
zaman kaybeder hem de soruyu bilememis oldugu
kayt edilir. Bu diizen, diger istasyonlarda da ayni
sekilde uygulanir. Dolayisiyla, oyuncularin soru
istasyonlarindaki gorevlilere dogru cevabi vermeleri
ve zaman ile yarismalart beklenir.

Bu arada, her iki ekipteki diger oyuncular baglangic
istasyonunda ekip arkadaslarinin turu tamamlamasini
hazir halde beklerler. Yarisan yarismaci, baslangic
istasyonuna dondiigiinde siradaki ekip yarismacisi
baslangig istasyonundaki gérevliden ipucunu alarak
oyuna katilim gosterir. Bu sekilde ekibin tim
elamanlar1 oyunu oynayip, zaman, soruya verilen
cevaplar agisindan yarismayi ilk olarak zamana karsi
sonlandirmaya calisirlar.

Ipuglari ve Istasyonlarin Secimi: Yukarida anlatilmis
olan ipuglarini ve istasyonlar1 biraz agmak gerekirse,
istasyonlar tiniversite kampiisiindeki bes adet, tim
ogrenciler tarafindan kolaylikla bulunabilecek
yerler veya konumlar arasindan segilmistir. ilk
istasyon Baslangi¢ Istasyonudur ve dgrenciye birinci
terminoloji sorusu sorulur. Soruyu cevaplayabilen
Ogrenciye bir sonraki istasyonu bulabilmesi amaciyla
sessizce okumasi i¢in ilk ipucu verilir: “’Her giin
beklerler, agizlar: var dilleri yok . 11k ip ucunu alan
ogrenci diisiinme slirecine girer ve tiniversitede ikinci
sorusunu nerede bulacagina dair hizli bir sekilde
diisiiniir. Fantom adli dental terminolojik kelimeyi
hatirlayabilen 6grenci, vakit kaybetmeden hizla ikinci
istasyon Fantom Laboratuvarma gider. Orada sorulan
diger terminoloji sorusunu da dogru cevaplayabilen
ogrenciye ikinci ipucu verilir: <’ Sessizlik Litfen” gibi.
Oyunu tasarlayan 6grenciler tiniversitede mekanlari
belirlerken, kolaylikla bulunabilecek, anlasilabilir
ipuglar1 olusturmaya 6zen gostermislerdir. Bu bes
istasyon isimleri ve 6grencilerin kurguladiklart ip
uclari asagida listelenmistir:
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istasyonlar

1. Baglangig istasyonu

2. Fantom laboratuvari Sessizlik liitfen

3. Kiitiiphane Bilgi sayanlar odasi
4. Bilgisayar sinifi

5. Basket sahasi (Bitirme istasyonu)

Oyunun Sonlanmasi ve Odiiller

Her iki ekip oyunculariin zamana kars yarismalari
ile oyunu once sonlandiran ilk ekip oyunu
kazanmis kabul edilir. Bununla beraber, her iki
ekibin yarigmacilarinin sorulara vermis olduklar
dogru ve yanlis yanitlar; istasyondaki gorevliler
tarafindan kaydedilir. Yarisan ekiplerin, sorulara
vermis olduklar1 dogru, yanlis cevaplar ve oyunu
bitirig siireleri degerlendirmeye alinir. Bu anlatilan
oyundaki ornekte, degerlendirme sonucu basarili
bulunan ekibin 6grencilerine 6diil verilmistir. Bu
odiiller, oyun baslamadan 6nce 6grencilerin aktif
katilimi ile belirlenmis ve neyin arzu edilebilir
oldugu kendilerine sorulmustur. Basarili ekibe kendi
sectikleri bes adet kitap 6diil olarak verilmistir.

Tartisma

Bu makale, iletisim ve mesleki terminoloji
egitmenlerinin is birligi, aktif katilim yontemini
yaratici siire¢lerini terminoloji derslerine,
uygulamalariyla bilinen Orienteering oyununu
adapte ederek kendi 6grenme deneyimlerine
aktarmalarii anlatmaktadir.

Dis hekimligi egitiminde yaygin olarak kullanilan
geleneksel egitim yontemi, 6nceden belirlenen
miifredat konularinin, 6gretim iiyesi tarafindan
ogrenciye aktarilmasi seklindedir.*® Egitimler
genelde bilyiik siiflarda topluca yapilmakta, ders
Ogretmen tarafindan yonetilmekte ve 6grenci pasif
dinleyici olarak kalabilmektedir.*¢ Dig hekimligi
temel bilimleri egitimleri, hem pasif hem de aktif
ogrenme metotlarini beraber igermektedir.*’

Mesleki terminoloji 6grenimi sirasinda 6grenciler,
hem heterojen 6grenme gruplarinin igerisine girer
hem de kisa siirede yiiksek is yiikii ile karsi kargiya
kalirlar. Ogrencilerin, 6grenme sekil ve siiregleri
dogal olarak farkliliklar gosterir. Dolayisiyla, yeni
terim ve kavramlarin 6grenilmesinde de farkliliklar
ortaya c¢ikmaktadir. Mesleki terminolojide oyun
kullanilmasi, aktif bir 6grenme ortami yaratma,
dis hekimligi 6grencilerinin farkli bilgi ve degisen
O0grenme diizeylerine ragmen, oyun ortaminda
bulusarak 6grenmelerini kolaylagtirma agisindan
umut vericidir.
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Terminoloji Sorularina Cevap Sonrasi Verilen Ipuclar

Her giin beklerler, agizlari var dilleri yok

Beser kisilik takimlar iki cember arasinda burada kostururlar

Bununla beraber, oyun ile egitimin birlestirilmesinin
ogrenme kaygisi ile olan iligkisi, géz dniine alinmast
gereken bir diger 6nemli noktadir. Soyle ki, oyun
oynamanin 6grenme motivasyonunu desteklemesinin
yani sira, oyunlarin rekabetci dogasi ve oyun
sorularimi yanitlamak ig¢in siire sinir1, 6grenciler
arasinda kaygi yaratabilmektedir. Boyle durumlarda,
egitimciler; 6grenciler arasinda oyun kaygisini
azaltmak icin, agik uclu sorular ve oyuncularin
tartismalarini saglayan takim oyunlar1 gibi daha
yavas tempolu oyun formatlarini da segerek bu etkiyi
hafifletebilirler.

Bir¢ok c¢alisma aktif katilimin &grenmeyi
kolaylastirdigin1  belirtmektedir. Ogrencinin
derse aktif katilimi, hem ders materyalinin daha
iyl anlasilmasini saglamakta, hem de akademik
performansi olumlu olarak etkilemektedir. Oyunun
yiiksek ve lisansiistii seviyelerde aktif bir 6grenme
yontemi olarak kullanilmasi, bu yontemin etkinligine
dikkat ¢cekmektedir.

Dis hekimligi; hasta, hekim ve dis hekimi
yardimcisindan olusan bir ekip calismasidir.
se¢ilen ve adapte edilen Orienteering oyununun
oynanma amact dis hekimligi meslegine hazirlik
acisindan 6nemlidir. Bu oyunu oynayarak, dis
hekimligi 6grencileri, egitmenleri ve siif arkadagslar
ile ig birligi ve ekip calismasini deneyimlemislerdir.
Dolayisiyla, dgrencinin hizli diginmesi, karar
vermesi, ekip arkadaslarina olan sorumluluk duygusu
ile ortak hareket etmesi gibi becerilerin profesyonel
hayatlarina yardime1 olacag diistiniilmektedir. Bunun
yani1 sira, mesleki terminoloji derslerini yaratict ve
eglenceli bir 6grenme ortamina doniistiirmiislerdir.
Ogrenciler oyun oynamanin verdigi keyif ve heyecan
ile aralarindaki iletisim bagini gii¢clendirmislerdir.
Ogrencilerin, bu oyunu ekip halinde uyarlamis ve
uygulamis olmasi, dikkate deger bir deneyim olarak
ortaya ¢ikmustir.

Bu aktif ¢alisma, Dentorienteering diislincesini
dis hekimligi egitiminde kullanimi ile ilgili bir
oncii calisma olup, kantitatif ve kalitatif yapilacak
bir¢ok ¢aligmaya 6neri olarak sunulmaktadir. Diger
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bir deyisle, bu ¢aligma bilginin akilda tutulmasi ve
o6grenmenin etkinliginin degerlendirmesi amaciyla
yapilacak diger ¢alismalarin bir pilot ¢aligmasi
olarak diisliniilebilir. Bu tiir oyunlarin 6grenci
katilimini tegvik etme, siniftan alinan zevki artirma
ve igerik bilgisini gelistirmesi agisindan etkili olacagi
diistiniilmektedir. Ayrica 6grencilerin oyuna verdigi
Dentorienteering ismiyle, yaratici bir oyun olarak
tavsiye edilmektedir. Sonug olarak, sinif oyunlarinin,
ylksek 6gretim ortamlarinda, aktif ve eglenceli
ogrenimi desteklemek icin daha sik kullanilmasi
onerilmektedir.

Ayrica bu tip oyunlar, aktif egitim amaciyla
O0grencinin i¢sel ve digssal motivasyonunu
destekleyici tarzda kullanilabilir. Oyunlar, smif
dinamiklerini sesli ve gorsel uyaranlarla etkilesimli
bir deneyime doniistiirebilir ve 6gretim gorevlisi ile
ogrenciler arasindaki sinerjiyi yiikselterek; 6grenci
icsel motivasyonunu arttirabilir. Oyun sonucunda
odiillendirme ise, hem katilimc1 odiilleri belirledigi
icin, diyalog ve aktif katilimin 6grencinin ig
motivasyonuna, hem de 6diil ile dis motivasyonu
temin etmesiyle O0grencilerin 6grenmeye olan
ilgisinin artmasina ve cesaretlenmesine yardimci
olabilir. Bununla beraber, 6grencilerin dikkatlerini
toplamalarini destekleyerek, bilginin hafizalarinda
taze kalmasina yardimei olabilir. Bu nedenle
oyunlarin 6grenme ve motivasyonunu gelistirmek
icin izlencelere dahil edilmesinin uygun olabilecegi
diisiiniilmektedir. Bununla beraber dikkate deger bir
diger onemli nokta ise oyun tasariminin/kuraminin
yaratilmasinda temel iletisim noktalarna dikkat
edilmesi, diyalog ve aktif katilim prensipleriyle
ogrencilerle iletisim kurulmasi ve Ogrencilerin
egitmenlerle is birligi i¢inde calisirken, siirecin
bilimsel degerlere dayanmasidir. Dolayisiyla,
egitimcilerin bu siirece bilingli ve aktif olarak
rehberlik yapmasi gerekliligi oldukc¢a dnemlidir.

Sonug olarak, dis hekimliginde, farkli 6grenme
deneyimlerinin uygulanmasi egitim silireci igin
ilham verici olabilir. Bu tip yaratici oyunlar bilginin
Ogrenilmesi ve akilda tutulmasinda etkin, aktif bir
yontem olarak kullanilabilir. Egitimciler oyunlari,
sadece keyifli bir 6grenme deneyimi saglamak i¢in
degil, ayn1 zamanda 6grencileri 6grenme siirecine
aktif olarak dahil etmek i¢in tercih etmelidirler.
Ayrica makalede belirtilen yaratici ve aktif 6grenme
metodu, bu sekilde egitim alan Ogrencilerin
edindikleri bilgilerin, geleneksel 6gretim metotlari
ile egitim alan 6grencilerinki ile kiyaslanacagi ve
degerlendirilebilinecegi ileri arastirmalara onciil
olarak onerilmektedir.
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Bilgilendirme

Bu makalede anlatilan egitim modelinde, egitmenleri
ile is birligi kurarak aktif katilim gostermis olan
ogrencilerin adlart Hasan Mert Yilmaz, Omer Faruk
K&se, Nefise Ebrar Zor, Abdurrahim Ercan ve smail
Bozoglu’dur. Bu 6grenciler Dis Hekimligi Fakiiltesi
birinci sinifinda okumakta iken 6nce Orienteering
adli oyunu egitim amaciyla derslerine yaratici
bir sekilde uyarlamis ve ona Dentorienteering
ismini vermisglerdir. Daha sonra, bu ¢aligmalarinda
kurguladiklar1 oyunu ve sonuglarini /letisim Sanati
dersinde, y1l sonunda, tiniversitedeki 6gretim tiyeleri
ve arkadaslarina sunmuslardir.

Finansal Kaynak

Bu calisma sirasinda, yapilan arastirma konusu
ile ilgili dogrudan baglantis1 bulunan herhangi
bir ilag firmasindan, tibbi alet, gere¢ ve malzeme
saglayan ve/veya iireten bir firma veya herhangi
bir ticari firmadan, ¢alismanin degerlendirme
stirecinde, calisma ile ilgili verilecek karar1 olumsuz
etkileyebilecek maddi ve/veya manevi herhangi bir
destek alinmamustir.

Cikar Catismasi
Bu calisma ile ilgili olarak yazarlarin ¢ikar ¢atigmasi
olabilecek bilimsel ve tibbi komite iiyeligi veya
iyeleri ile iligkisi, danigmanlik, bilirkisilik, herhangi
bir firmada ¢alisma durumu, hissedarlik ve benzer
durumlan yoktur.
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Merve Candan', Melike idaci!, imran Gokcen Yilmaz Karaman?

Erratum: In the article with “Candan, M., Idac1,
M., 1. Y., Karaman (2023). The Effect of Clinical
Education Levels of Undergraduate Dental Students
on Dental Anxiety and Empathy Levels. Aydin
Dental Journal 9(3), 53-60, DOI: 10.17932/IAU.
DENTAL.2015.009/dental v09i3006” citation
information which was published in the third issue of
nine volume of Aydin Dental Journal authors noticed
that Table 2 was incorrect. The authors apologize to
the readers for this mistake. Table 2. is presented in
this paper.

Diizeltme: Aydin Dental Journal’in dokuzuncu
cildinin dgiincii sayisinda yer alan “Candan, M.,
Idac1, M., 1. Y., Karaman (2023). Dis Hekimligi
Lisans Ogrencilerinin Klinik Egitim Diizeylerinin
Dental Anksiyete ve Empati Diizeylerine Etkisi,
Aydin Dental Journal 9(3), 53-60, DOI: 10.17932/
IAU.DENTAL.2015.009/dental v09i3006 referansl
makalede yazarlar tarafindan Tablo 2.nin hatali
oldugu farkedilmistir. Yapilan bu hatadan dolay1
yazarlar okuyuculardan 6ziir dilemektedirler. Tablo
2. Bu yazida sunulmustur.

Table 2. Socidemographic characteristics of dentistry students

Mean Standard deviation
Age 21.75 2.07
Number(n) Percentage %
Gender Female 291 57.2
Male 218 42.8
Eductaion level in the 1st Grade 131 25.7
faculty of dentistry 2nd Grade 122 24.0
3rd Grade 90 17.7
4th Grade 82 16.1
Sth Grade 84 16.5
Having a history of Yes 466 91.6
dental treatment No 43 8.4
Dental anxiety level* No or very little dental fear | 97 19.1
Low dental fear 217 42.6
Moderate dental fear 157 30.8
High dental fear 38 7.5
* According to the Turkish version of the Dental Anrietv an Fear Index (IDAF-+4C+)
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