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Radiologic Evaluation of Inverted Teeth”

Sema KAYA1™ Kiibra ESKIN2 Alaettin KOC!
semakaya@yyu.edu.tr kubraeskin93@gmail.com alttnkc@gmail.com

ABSTRACT

Aim: Inverted teeth are a very rare anomaly. In addition, there has been no detailed research on the subject except case reports. The aim
of this study is to provide information about the radiologic and demographic features of inverted teeth.

Material and Methods: In the Department of Oral, Dental and Maxillofacial Radiology of Van Yiiziincii Yil University, 153417 panoramic
radiographs taken for diagnostic purposes between January 2018 and December 2022 were scanned and 154 inverted teeth (146 patients)
were included in the study. Data were analyzed with IBM SPSS V23. Chi-square test was used to compare categorical variables according
to groups. Significance level was taken as p<0.050.

Results: The prevalence of inverted teeth was found as 0.1%. Of the 154 cases (146 patients), 61 (39.6%) were female and 93 (60.4%)
were male and 148 (96.1%) cases were seen in the maxilla and 6 (3.9%) in the mandible. 36 (23.4%) cases were seen on the right side, 45
(29.2%) on the left side and 73 (47.4%) in the midline. A statistically significant difference was observed in the distribution of inverted
tooth types and the side of the teeth according to gender (p<0.05).

Conclusion: Inverted teeth are a rare anomaly seen mostly in males in the mesiodens in the maxilla. As with all impacted teeth, it should
be kept in mind that pathologies may develop due to impacted inverted teeth and these teeth may erupt in the direction of eruption and
patients should be informed for routine control.

Keywords: Inverted tooth, mesiodens, impacted tooth.
Received: 05.04.2023 Accepted: 08.05.2023 Published: 28.08.2023

0Z

Amag: inversiyon olduk¢a nadir gézlenen bir anomalidir. Ayrica daha énce konu hakkinda vaka raporlar disinda detaylh bir arastirma
yapilmamistir. Bu ¢alismanin amaci invers dislerin radyolojik ve demografik 6zellikleri hakkinda bilgi vermektir.

Gereg ve Yontemler: Fakiiltemiz Ag1z, Dis ve Cene Radyolojisi Anabilim Dali'na Ocak 2018-Aralik 2022 tarihleri arasinda herhangi dental
bir sebeple bagvurmus ve teshis amacgh ¢ekilmis 153417 panoramik radyografi taranmis, tespit edilen 154 invers dis (146 hasta)
calismaya dahil edilmistir. Veriler IBM SPSS V23 ile analiz edilmistir. Gruplara gore kategorik degiskenlerin karsilastirilmasinda Ki-kare
testi kullanilmistir. Onem diizeyi p<0,050 olarak alinmistir.

Bulgular: Invers dis prevalansi % 0,1 olarak bulunmustur. 154 olgunun (146 hasta) 61'i (%39,6) kadin, 93'ii (%60,4) erkekti ve vakalarin
148'i (%96,1) maksillada 6's1 (%3,9) mandibulada gértlmistiir. 36 (%23,4) olgu sag tarafta, 45 (%29,2) olgu sol tarafta ve 73 (%47,4)
olgu orta hatta goriilmiistiir. Cinsiyete gore invers dis tipleri ve bulunduklara tarafa gére dagiliminda istatistiksel olarak anlaml bir fark
gozlenmistir (p<0.05).

Sonug: Invers disler daha ¢ok erkeklerde, maxillada mesiodenslerde gériilen nadir bir anomalidir. Tiim gémiilii dislerde oldugu gibi
gomiilii invers dislere bagh patolojilerin gelisebilecegi ve bu dislerin slirme yonleri dogrultusunda ertipte olabilecekleri akilda tutulmali
ve hastalar rutin kontrol icin bilgilendirilmelidir.

Anahtar Kelimeler: invers dis, mesiodens, gomiili dis,
Gelis: 05.04.2023 Kabul: 08.05.2023 Yayin: 28.08.2023

Atif/ Citation: Kaya S, Keskin K., Ko¢ A. Radiologic Evaluation of Inverted Teeth. NEU Dent J. 2023;5:47-53.
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Radiologic Evaluation of Inverted Teeth

INTRODUCTION

Dental anomalies are differences in tooth
structure caused by malformations during tooth
formation or development and can be congenital,
developmental, or acquired.! Changes in the size,
number, eruption, structure, or shape of teeth
constitute dental anomalies.2 Congenital anomalies
are genetically based and inherited.3 Developmental
anomalies occur during tooth development and can
be caused by metabolic disorders, mutations, or
physical, chemical, or environmental factors.
Acquired dental anomalies are observed after the
teeth have completed the normal formation process.
All these types of anomalies can act as symptoms and
can be important in the early diagnosis of certain
diseases or syndromes.5

Anomalies can complicate procedures such as
tooth extraction or root canal treatment. They can
also lead to increased hypersensitivity, malocclusion,
and aesthetic problems.1¢ The prevalence of dental
anomalies has been investigated in many studies in
diverse populations. However, varying ethnicities of
patients and different diagnostic and sampling
methods have led to inconsistent results.37

Before the development of tooth germination,
abnormal growth of the odontogenic epithelium
causes some teeth to deviate from their normal
positions. The complete reversal of a tooth from its
normal eruption direction is called invertion. Such
teeth may erupt into the nasal cavity, sinus, or orbit.
This type of anomaly is common in supernumerary
teeth and wisdom teeth# A mesiodens is a
supernumerary tooth between maxillary central
teeth,%10 and they may be one or more in number and
can remain impacted.!? They are usually
asymptomatic and are identified during radiologic
examination when they remain impacted.?

The aim of this study is to inform clinicians about
the radiologic findings of inverted teeth, as there have
been no previous detailed studies on inverted teeth.

MATERIAL AND METHODS

Approval for this study was obtained from the
Non-Interventional  Clinical  Research  Ethics
Committee (2023/02-04). This retrospective study
was conducted in accordance with the Declaration of
Helsinki, and informed consent was obtained from
the individuals included in the study. In the
Department of Oral and Maxillofacial Radiology of
Van Yuzuncu Yil University. 153417 panoramic
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radiographs taken for diagnostic purposes between
January 2018 and December 2022 were scanned and
154 inverted permanent teeth (146 patients) were
included in the study.

The inclusion criteria were as follows: 8-71 years
old, in permanent or mixed dentition, with teeth in the
completely opposite eruption position, without
previous orthodontic or orthognathic surgical
treatment, and without craniofacial syndromes or
obvious pathologies. The exclusion criteria were as
follows: previous orthodontic or orthognathic
surgery; impacted teeth or displacement of the roots
as a result of structures such as cyst tumors;
craniofacial anomalies; history of trauma or fractures
in the mandibular or maxillary regions; and poor-
quality panoramic images with metal and motion
artifacts.

Acquisition of Panoramic Radiographs

All panoramic radiographs used in the study were
taken with the ORTHOPHOS XG (Sirona, USA) brand
device with 60 kV, 3 mA, and 14.1 s exposure
parameters, which were routinely controlled and
maintained by our faculty. The images were evaluated
by two oral and maxillofacial radiologists with five
years and nine years of experience, respectively, and
a periodontologist with four years of experience.

Statistical Analysis

The data were analyzed using IBM SPSS V23 (IBM
Co., Armonk, NY). statistics program. The chi-square
test was used to compare categorical variables
according to group. Analysis results were presented
as mean * standard deviation and median (minimum
- maximum) for quantitative data and frequency
(percentage) for categorical data. The significance
level was taken as p<0.05.

Table-1: Demographic findings of inverted teeth.

154 93 61
Age
Range 8-71 8-71 9-59
Mean 27.05 26.12 28.46
Jaw
Mandible 6 4 2
Maxilla 148 89 59
Side
Right 36 19 17
Left 45 22 23
Middle 73 52 21
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RESULTS

The study included 154 cases aged 8-71 years old
with inverted teeth whose panoramic images were
taken for any dental reason. The mean age of the
patients participating in the study was 27.05 years
(Table 1). The prevalence of inverted teeth was found
as 0.1%. Of the 154 participants, 61 (39.6%) were
female and 93 (60.4%) were male, and 148 (96.1%)
of the cases were seen in the maxilla (Figure 1) and 6
(3.9%) in the mandible (Figure 2). In addition, 36
(23.4%) cases were seen on the right side, 45 (29.2%)

on the left side, and 73 (47.4%) on the midline (Table
2).

A significant difference was observed in the
distribution of inverted tooth types according to
gender (p=0.009). A significant difference was
observed in the distribution of inverted tooth types
according to the side on which they were located (p<
0.001). There was no significant difference in the
distribution of inverted tooth types according to the
jaw region (p= 0.073) (Table 3).

Table-2: Distribution table of inverted teeth according to age, jaw and side.

female (%) male(%) maxilla(%) mandible(%) right(%) left(%) midline (%)
61 (39,6) 93(60,4) 148 (96,1) 6(3,9) 36(23,4) 45 (29,2) 73 (47,4)
N=154 N=154 N=154
p*: 0,009 p*<0.001 p’<0.001
*Chi-square test, p<0.05.
Table-3: Distribution of inverted tooth types by gender, jaw and side.
maxilla mandible middle right left
Central 12 11 23 0 0 7 16
Lateral 0 1 1 0 0 1 0
Canine 7 1 8 0 0 4 4
1.premolar 1 0 1 0 0 1 0
2.premolar 1 1 1 1 0 1 1
2.molar 1 0 1 0 0 1 0
3.molar 17 20 35 2 0 17 20
Mesiodens/surnumerary 22 59 78 3 73 4 4
Total 61 93 148 6 73 36 45
p*:0,009 p*<0.001 p’<0.001

*Chi-square test, p<0.05.

Figure-1: Image of inverted teeth in the maxilla (A- dentigerous cyst of inverted mesiodens tooth, B- inverted mesiodens tooth, C-

inverted double mesiodens teeth, D- inverted canine tooth.)

DiS HEKIMLIiGi DERGISI
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Figure-2: Image of inverted teeth in the mandible. (A-
inverted second premolar tooth, B-inverted distomolar tooth, C-
inverted surnumerer tooth.)

DISCUSSION

Surnumerary teeth are called mesiodenses,
especially when they are located in the anterior
maxilla. Mesiodenses are the most commonly erupted
teeth.13 Some studies argue that teeth that have
erupted into the nose are caused by the eruption of
inverted mesiodenses toward the nose.l* There are
also cases of extraoral eruption of inverted teeth in
the mandible.’s However, there are instances of
intraoral  eruption of
premolars.16 Although there is no clear consensus
about the direction of eruption of teeth with an
inverted position, there are case reports of eruptions
in both directions. This shows that no single factor is
effective in tooth eruption theories. In this study,
many inverted teeth in the maxilla and mandible were
identified, but no case was found to have erupted
either extraorally or intraorally.

mandibular inverted

According to the general literature, the treatment
of intraoral or extraoral erupted inverted teeth is
extraction without causing morbidity.11
inverted teeth are mostly impacted in the jaw, various

Since

pathologies may develop due to these teeth. It has
been observed that dentigerous cysts, which are less
common in the maxilla than in the mandible, affect the
anterior region of the maxilla.l” Furthermore, 90% of
dentigerous cysts seen in the anterior region of the
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maxilla originate from mesiodenses.1® Kessler and
Kraut!® reported that 6% of erupted teeth may
develop dentigerous cysts. Two of the 154 inverted
teeth identified in this study developed dentigerous
cysts (Figure 1). Dentigerous cysts developing due to
mesiodenses, which are commonly seen in the
anterior maxilla in children, should be planned and
excised rapidly because of the risk of reaching large
sizes in a very short time.

Impacted mesiodenses can prevent the eruption of
teeth and can also cause occlusion disorders by
causing space limitation.20 Mesiodenses can be
observed as normal, inverted or horizontal in position.
It has been observed that the majority of cases are
inverted in position and remain impacted.10.21

It has been observed that mesiodenses cause
diestema in the anterior region of the maxilla, occlusal
gap, root resorption in the surrounding teeth and
prevent the eruption of central incisors.22

Problems caused by mesiodenses teeth should be
detected at an early age, such complications should be
examined radiologically in detail and in cases that
pose arisk, teeth should be extracted quickly.

In this study, 49.4% of the cases were inverted
mesiodenses and 10 cases were double and 1 case
was triple mesiodenses. In addition, it was observed
that in 76 of the cases, the third molars were in the
inverted position and impacted in 37 of the cases
(Figure 1).

Mutluay et al. 23reported three cases in which
central incisors were inverted and impacted. There
are also cases in which teeth in function, phonation

and aesthetically important positions such as central
incisors were extracted and reimplanted. 24

In this study, 23 central incisors were found to be
in an inverted and impacted position. Since the study
was a retrospective study, the history of trauma could
not be questioned, but it was noted that one case had
a history of trauma.

Abu-Mostafa et al. 25 mentioned that there were a
few cases in the literature in which third molars were
in the invertion position. In this study, a total of 37
third molars in the maxilla mandible were found to be
in the invertion position. According to the general
literature, extraction of inverted third molars is more
difficult than extraction of teeth in normal position.
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Accessibility has become difficult in the extraction of
these teeth. In addition, more bone has to be removed
and the possibility of damage to the nerve vascular
bundle is high. For this reason, it has been stated that
planning should be made by considering the clinical
benefit and complications in the patient.26 However,
Chen et al??” reported a case of unicystic
ameloblastoma originating from an inverted third
molar. Therefore, routine radiographic examination
is very important for the early detection of possible
pathologies in the presence of impacted third molars
where clinical benefit is prioritized and no extraction
decision is made.

De Oliveira Gomes et al. 28 categorized 460 eruptive
teeth detected in children and adolescents according
to various characteristics. They reported that 37.1%
of the cases were inverted. Similarly, Tay et al. 29
reported that 77.6% of the surnumerary teeth in the
anterior maxilla were inverted. Assaumi et al. 30 found
that 67% of the mesiodens were inverted. In this
study, 47% of the teeth with inverted position were
located in the midline. Considering the literature, the
reason why teeth with inverted position are mostly
seen in the maxilla and anterior region may be
thought to be a region that is more likely to be
exposed to trauma during the development of the
maxilla. In addition, the fact that the mesiodens are
mostly inverted may be thought to be due to the fact
that the developmental direction of the maxilla is
downward and forward and the dental germs such as
the mesiodens in this region cause changes in their
positions and cause them to remain inverted.

There is no information in the literature about the
distribution of inverted teeth according to gender.
The prevalence of surnumerary teeth is statistically
significantly higher in males.3! Invertion are also an
anomaly mostly observed in surnumerary teeth,
similar to the literature, inverted teeth were
statistically significantly more common in males in
this study.

It has been reported that inverted teeth are mostly

observed in maxillary canines, surnumerary,
maxillary central, maxillary lateral and mandibular
third molars in the anterior region of the maxilla,

respectively.3233 However, in this study, it was
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observed that the teeth with inverted positions were
mostly maxillary anteriorly located surnumerary
teeth, maxillary third molars, maxillary central,
maxillary canine teeth.

Tuna et al.3¢ evaluated 38 inverted surnumerary
teeth clinically and radiologically. While 47.4% of the
cases were observed in the midline, 26.3% were
observed on the right and 26.3% on the left side.
Similarly, in this study, inverted teeth were observed
in the midline mostly, but inverted teeth were
observed on the left side much more than on the right
side. In addition, Tuna et al.3* conducted that their
study focused only on surnumerary teeth and
therefore only the characteristics of these teeth were
recorded. However, in this study, all teeth with
inverted position were evaluated and this
comprehensive analysis may be the novel aspect of

this study.
CONCLUSION

Inverted teeth are a rare anomaly seen mostly in

males, in the permanent, surnumerary teeth
especially mesiodenses and in the maxilla. Radiologic
imaging is important in diagnosis and treatment
planning. As with all impacted teeth, it should be kept
in mind that pathologies may develop due to
impacted inverted teeth and, also these inverted teeth
can also erupt in different anatomical spaces due to
unusual eruption directions, such as the nasal cavity.
Patients should be informed for routine control. In
addition, teeth causing clinical symptoms should be

extracted immediately.
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ABSTRACT

Aim: This study aimed to evaluate the differences between angle, length and volume of the nasolacrimal canal in unilateral cleft lip and
palate patients.

Material and Methods: A total of 29 unilateral cleft lip and palate patients (16 female and 13 male) and 58 nasolacrimal canals were
examined. Images of all patients were evaluated by a dentomaxillofacial radiologist with 6 years of experience. Anteroposterior dia-
meter, transverse diameter, length, angle and volume values of the nasolacrimal canal were measured and statistically compared. The
normality of the distribution was evaluated with the Shapiro-Wilk test. If the distribution was normal, the paired-t test was used. If
not, the Wilcoxon test was used. The significance level was accepted as P <.05.

Results: The mean nasolacrimal canal volume was 619.04+£235.55 mm3 on noncleft side and 548.63+247.99 mm3 on cleft side and signi-
ficant difference was found. The mean transverse diameter was 4.81+1.29 mm on noncleft side and 4.49+1.18 mm on cleft side and signi-
ficant difference was found among them. There were no difference among the nasolacrimal canal length and anteroposterior diameter.
Conclusion: It can be thought that unilateral cleft lip and palate patients are more likely to have a nasolacrimal system problem on cleft
side.

Keywords: Cone-Beam Computed Tomography, Nose Diseases, Maxilla
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Amag: Bu calismada tek tarafli dudak ve damak yarikli hastalarda nazolakrimal kanalin hacimleri, uzunluklari ve agilar1 arasindaki fark-
larin degerlendirilmesi amaglanmistir.

Gereg ve Yontemler: Toplam 29 tek tarafli dudak ve damak yarikh hastanin (16 kadin, 13 erkek), 58 nazolakrimal kanali incelendi. Tim
hastalarin goriintiileri 6 yillik deneyime sahip bir agiz, dis ve ¢ene radyolojisi uzmani tarafindan degerlendirildi. Nazolakrimal kanalin
transvers ve anteroposterior ¢api, uzunlugu, acisi ve hacmi dl¢iildii ve istatistiksel olarak karsilastirildi. Dagilimin normalligi Shapiro-Wilk
testi ile degerlendirildi. Dagilim normal ise paired-t testi kullanildi. Degilse, Wilcoxon testi kullanildi. Anlamlilik diizeyi P < .05 olarak
kabul edildi.

Bulgular: Yarik olmayan tarafta ortalama nazolakrimal kanal hacmi 619.04+235.55 mm3 iken, yarik olan tarafta 548.63+247.99 mm3
olup aralarinda anlaml bir fark bulundu. Yarik olmayan tarafta ortalama transvers ¢ap 4,81+1,29 mm iken, yarik olan tarafta 4,49+1,18
mm olup aralarinda anlamli bir fark bulundu. Nazolakrimal kanalin uzunluklari ve anteroposterior ¢aplari arasinda fark bulunmamaistir.

Sonug: Tek tarafli dudak ve damak yarig1 olan hastalarda, yarik olan tarafta nazolakrimal sistem problemi yasama ihtimalinin daha yiiksek
oldugu diisiiniilebilir.

Anahtar Kelimeler: Konik 1s1nl1 bilgisayarli tomografi, Burun hastaliklari, Maksilla
Gelis: 30.06.2023 Kabul: 09.08.2023 Yayin: 28.08.2023
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INTRODUCTION

Cleft lip and palate (CLP) is a common congenital
anomaly. Facial clefts can occur in different combina-
tions but most commonly present as cleft lip or cleft
lip and palate. Patients with CLP may have speech di-
sorders, dental problems, ear infections, hearing loss,
and deformities in nasal structures.!

Patients with CLP may have deformities in nasal
structures. In these patients, deviation of the septum,
narrowing of the nasal cavity and obstructions in the
nasal airway can be seen.?

The tear drains into the inferior meatus through
the nasolacrimal duct. The nasolacrimal canal is in
close contact with the lateral nasal wall, and the lacri-
mal system can be damaged due to Le Fort I osteoto-
mies, midface fractures and nasal osteotomies. In ad-
dition, infection and pathology may obstruct the na-
solacrimal system.34

The diameter of the nasolacrimal duct is vital for
tear drainage. The diameter of the nasolacrimal duct
may vary according to age and gender. In a narrow
duct, tear flow can be slow and cause obstruction and
cause a primary acquired nasolacrimal duct obstruc-
tion (PANDO).56

The lacrimal system is better studied with the
widespread use of computerized tomography (CT)
imaging. Nowadays, cone-beam computed tomog-
raphy (CBCT) is widely used and preferred more than
CT in the maxillofacial region due to its low cost, low
radiation dose and high-resolution image acquisition.
Few studies have examined the nasolacrimal system
with CBCT so far.”9

In these days many imaging software have been
developed for the evaluation of CBCT images. These
programs have been used in various subjects, such as
periapical lesions, airway evaluation, and volume me-
asurements, with high accuracy.10.11

A study using images of patients with nasolacrimal
duct obstruction evaluated duct volume with 3D vo-
lumetric software and showed successful results.12
Facial clefts can cause anomalies in the nasolacrimal
system.13

Altun et al.14 evaluated the nasolacrimal duct dia-
meter in unilateral patients with CLP and found that
the duct diameter was narrower on the affected side.
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Today, with the development of 3D imaging
software, it is possible to evaluate the nasolacrimal
canal in cleft patients in 3D. To best to our knowledge
no study in the literature evaluates the volume of the
nasolacrimal canal in 3D in patients with CLP.

The aim of this study is evaluate the differences
between volume, length and angle of the nasolacrimal
canal in patients with unilateral CLP.

MATERIAL AND METHODS

This study was designed as a retrospective split-
mouth study. Approval was obtained from the local
ethics committee of our institution. (approval no: 94)

The CBCTs of the patients who applied to our clinic
for prosthetic treatment were examined.

The control group is the unaffected side and the
study group is the affected side with a cleft.

Inclusion criteria:

Patients with repaired unilateral CLP
Patients without syndrome

Patients over 18 years of age
Exclusion criteria:

History of trauma related to the nasal region, pre-
sence of pathology such as cyst/tumor

A total of 29 Caucasian patients (16 female and 13
male) were included in the study.

Radiological Examination

CBCT images (Castellini, X Radius Trio Plus, Italy)
of all patients were evaluated by a dentomaxillofacial
radiologist with 6 years of experience. The voxel size
of the tomography device is 68 pm and its FOV is
130x160mm. The device works at 90kVp and 10mA.
CBCT images were recorded in DICOM (Digital Ima-
ging and Communications in Medicine) format.

ITK-SNAP 3.8.0 (Penn Image Computing and Sci-
ence Laboratory, Philadelphia, U.S.A.) program was
used for the measurements.1!5

The diameter of the nasolacrimal canal at the level
of the infraorbital rim was measured as transverse
and anteroposterior in the axial section. [Figure 1A
and 1B]

The length of the nasolacrimal canal was measured
in the sagittal plane. [Figure 1C]
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The angle between the nasolacrimal canal and the
line parallel to the base of nasal cavity was measured
in the sagittal plane. [Figure 1D]

In addition, the nasolacrimal canal was marked se-

parately in each axial section and formed in 3D and its
volume was measured. [Figure 2]

Figure 1: Transverse diameter (A) and anteroposterior diameter(B) in axial section. The length of the nasolacrimal canal (C),
the angle between the nasolacrimal canal and the line parallel to the base of nasal cavity in the sagittal plane (D).

paste last polygon 433 of 6€

Statistical Analysis

Statistical analysis was performed with SigmaPlot
12.5 (Systat Software Inc, San Jose, CA, USA) software.
The normality of the distribution was evaluated with
the Shapiro-Wilk test. If the distribution was normal,
the paired-t test was used. If not, the Wilcoxon test
was used. The significance level was accepted as P
<.05.
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RESULTS

29 patients (16 female and 13 male) and 58 naso-
lacrimal canals were examined for this study. The pa-
tients' age was varying between 18 and 45, with a
mean of 26.17+8.89. CLP were present in 22 patients
on the left side and 7 patients on the right side.

The mean nasolacrimal canal volume was
619.04£235.55 mm3 on noncleft side and
548.63+247.99 mm3 on cleft side. A significant diffe-
rence was found. (P = 0.003) (Table 1)
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Table 1. Measurement of anteroposterior diameter, trans-
verse diameter, length, angle and volume values of the nasolacri-
mal canal.

Anteroposterior  di- 6,50+1,35 6,38+1,36 P=0,415
ameter [mm)]

Transverse diameter 4,81+1,29 4,49+1,18 P =0,009*
[mm]

Length of the na- 18,99+5,42 20,79+4,87 P=0,100
solacrimal canal

[mm]

Angle [°] 69,85+10,05 68,27+12,75 P=0,469
Volume [mm?3] 619,04+235,55 | 548,63+247,99 | P=0,003*

* Values with p < 0.05 were considered statistically
significant.

The mean transverse diameter was 4.81+1.29 mm
on noncleft side and 4.49+1.18 mm on cleft side. A sig-
nificant difference was found among them. (P =0.009)

The mean anteroposterior diameter was
6.50£1.35 mm on noncleft side and 6.38+1.36 mm on
cleft side. there was no statistically significant diffe-
rence among them. (P = 0.415).

The mean length of the nasolacrimal canal was
18.99+5.42 mm on noncleft side and 20.79+4.87 mm
on cleft side. there was no significant difference
among them. (P = 0.100).

The mean angle between the nasolacrimal canal
and the nasal floor was 69.85£10.05° on noncleft side
and 68.27+12.75° on cleft side. there was no signifi-
cant difference among them. (P = 0.469)

DISCUSSION

Both genetic and environmental factors contribute
to the development of CLP.16

CLP include oronasal, paranasal sinus, and midface
development problems. CBCT gives successful results
while imaging.17.18

Since the development of the midface is affected in
patients with CLP, there is a possibility that the naso-
lacrimal duct in this region may also be affected.

Okumus? evaluated the angle between the nasal
floor and the nasolacrimal bone canal in the study
using CBCT images on healthy patients and found it
higher in women than men.

Shigeta et al.1? reported that the anteroposterior
diameter of the nasolacrimal canal is larger in men

than in women in their study on healthy patients.
Janssen et al.20 compared the transverse diameter of
patients with nasolacrimal duct obstruction and the
control group. In the control group, the canal diame-
ter was wider in men than in women. In addition, the
canal diameter was narrower in patients with obst-
ruction compared to the control group.

Bulbul et al.12 used CT images and compared the
nasolacrimal duct volume in patients with nasolacri-
mal duct obstruction and the control group. In their
study, when the groups with and without PANDO
were compared, they did not find a statistically signi-
ficant difference, although the nasolacrimal duct vo-
lume was higher in the group without PANDO.

Wang et al.2! evaluated the maxilla volume on the
affected and unaffected sides in patients with unilate-
ral CLP. They reported that the volume was signifi-
cantly larger on the unaffected side.

In this study, when the angle among the nasal floor
and the nasolacrimal bone canal was compared
among cleft side and noncleft side, no statistically sig-
nificant difference was found. Also, no statistically
significant difference was found among the groups
when the anteroposterior diameters were compared.
However, the transverse diameter was wider on
noncleft side. The nasolacrimal canal volume was sig-
nificantly larger on noncleft side than on cleft side.

The difference in nasolacrimal duct diameter,
angle and volume among men and women may be due
to the difference among midfacial structures, and the
wider duct diameter and larger canal volume in men
may be due to larger midfacial structures. In patients
with CLP, maxillary retardation occurs on the affected
side. This could be the reason why the volume of the
nasolacrimal canal was large and the transverse dia-
meter was wide on the unaffected side in our study.

In their study, Altun et al.4 evaluated the nasolac-
rimal duct's transverse diameter and length in unila-
teral CLP patients. They reported that the diameter of
the nasolacrimal duct on the affected side was nar-
rower than on the unaffected side. However, when the
nasolacrimal duct length was compared, they could
not find a statistically significant difference.

Similar to this study, we found that the transverse
diameter of cleft side was narrower than unaffected
side. There was no statistically significant length dif-
ference among cleft and noncleft sides. We found that
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the nasolacrimal canal volume was larger on the unaf-
fected side. The reason for that could be the wider
transverse diameter on the unaffected side.

Due to the retrospective nature of our study, there
are certain limitations. The number of patients and
their races is limited in this study. Different numbers
of patients and different races may have different re-
sults.

CONCLUSION

This study showed that cleft lip and palate patients
had a difference in transverse diameter and canal vo-
lume, even though there were no difference among
the nasolacrimal canal length and anteroposterior di-
ameter. As a result, it can be thought that patients
with unilateral CLP are more likely to have PANDO on
the affected side than the unaffected side. This infor-
mation could be useful for clinicians performing tre-
atment procedures CLP patients. However, more stu-
dies on this subject may be required.
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Farkl Irrigasyon Aktivasyon Tekniklerinin Kalsiyum Hidroksit
Uzaklastirmadaki EtKkinliginin Scanning-Elektron Mikroskobu
ile Incelenmesi
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0Z

Amag: Bu calisma, kok kanallarindan kalsiyum hidroksitin uzaklastirilmasi sirasinda farkl irrigasyon aktivasyon tekniklerinin etkinligini
karsilastirmay1 amaglamistir.

Gereg ve Yontemler: Toplam 75 adet ¢ekilmis tek koklii dis sekillendirildikten sonra kok kanallar1 kalsiyum hidroksit ile doldurulmustur.
Ornekler kalsiyum hidroksitin uzaklastirilmasi sirasinda kullanilan irrigasyon aktivasyon yéntemlerine gore rastgele bes gruba (n = 15)
ayrilmistir: manuel irrigasyon, EndoActivator, pasif ultrasonik irrigasyon, EDDY ve XPendo. Her numune longitudinal olarak 2 pargaya
ayrilmistir ve 500X biiyiitmeli bir scanning-elektron mikroskobu kullanilarak goriintiilenmistir. Elde edilen veriler ki-kare testi kullanila-
rak karsilastirilmistir (p < 0.05).

Bulgular: Orta ii¢liide kalsiyum hidroksitin uzaklastirilmasinda EDDY en etkili yontem olarak bulunmustur (p = 0.025). Koronal (p =
0.327) ve apikal tigliidde (p = 0.071) kalsiyum hidroksitin uzaklastirilmasinda test edilen irrigasyon aktivasyon yontemleri arasinda ista-
tistiksel olarak anlamli bir fark bulunamamustir.

Sonug: Hicbir irrigasyon aktivasyon teknigi kalsiyum hidroksiti kanal duvarlarindan tamamen uzaklastirmamasina ragmen, manuel irri-
gasyon diger tiim aktivasyon tekniklerinden daha az etkili bulunmustur. Sonik ve ultrasonik aktivasyon sistemleri, daha fazla kalsiyum
hidroksitin uzaklastirilmasina olanak saglamistir.

Anahtar Kelimeler: Kalsiyum hidroksit, pasif ultrasonik irrigasyon, sonik aktivasyon teknigi
Gelis: 31.03.2023 Kabul: 30.05.2023 Yayin: 28.08.2023

ABSTRACT

Aim: This study aimed to compare the effectiveness of different irrigation activation techniques during the removal of calcium hydroxide
paste from the root canals.

Material and Methods: Seventy-five extracted single-rooted teeth were shaped and filled with calcium hydroxide paste. The samples
were randomly divided into five groups (n = 15) according to the irrigation activation methods used: manual irrigation, EndoActivator,
passive ultrasonic irrigation, EDDY, and XPendo Finisher. Each sample was split longitudinally and imaged using a scanning electron
microscope with 500X magnification. Data were compared using the chi-squared test (p < 0.05).

Results: A statistically significant difference was found at the middle third, with EDDY being the most effective in removing calcium hyd-
roxide (p = 0.025). The differences between the tested irrigation activation methods in removing calcium hydroxide from the coronal
third (p = 0.327) and apical third (p = 0.071) were not statistically significant.

Conclusion: Although none of the irrigation activation techniques completely removed calcium hydroxide from the canal walls, manual
irrigation was less effective than all the other activation techniques. The sonic and ultrasonic activation systems allowed more calcium
hydroxide paste to be removed.

Keywords: Calcium hydroxide, passive ultrasonic irrigation, sonic activation technique
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Farkh Irrigasyon Aktivasyon Tekniklerinin Kalsiyum Hidroksit Uzaklastirmadaki Etkinliginin Scanning-Elektron Mikroskobu ile Incelenmesi

GIRIS

Kok kanali icindeki diizensiz alanlarda bulunan
mikroorganizmalar, mekanik preparasyon ve irrigas-
yon ile kok kanalindan tamamen uzaklastirilamayabi-
lir. Bu mikroorganizmalarin kok kanalindan elimine
edilmesine olanak saglayan bazi kanal ici ilaclarin kul-
lanilmasi onerilmektedir.! Kalsiyum hidroksit, anti-
bakteriyel ve terapotik 6zelliklerinden dolay1 endo-
dontik tedavide en sik kullanilan kanal i¢ci medika-
menttir.2 Ancak kok kanal patlarinin dentin tiibtl pe-
netrasyonunu engelledigi icin kanal tedavisi tamam-
lanmadan 6nce kok kanalindan uzaklastirilmasi ge-
rekmektedir.3 Kanal i¢gindeki artik kalsiyum hidroksit
genellikle calisma boyunda bir kok kanal egesi ve bol
miktarda irrigasyon soliisyonu kullanilarak uzaklasti-
rilmaktadir.4 Kullanilan irrigasyon soliisyonlarinin et-
kinligini artirmak i¢in ¢esitli teknikler ve cihazlar ge-
ligtirilmistir.>6 Bu tekniklerden biri olan pasif ultraso-
nik irrigasyonun (PUI) sagladig ytliksek solusyon akis
hiz1 ve hacmi nedeniyle kdk kanalindan kalsiyum hid-
roksitin uzaklastirilmasinda en basarili tekniklerden
biri oldugu gosterilmistir.”-2

Ultrasonik aktivasyon cihazlarinin yanisira sonik
aktivasyon gerceklestiren cihazlarda mevcuttur.10
EndoActivator (Dentsply Tulsa Dental Specialties,
Tulsa, OK, ABD), ¢esitli boyutlarda polimer uglara sa-
hip sonik aktivasyon sistemi olarak tiretilmistir. Cihaz
2.000-3.000 Hz frekans araliginda ¢alismaktadir.10
Egimli molar dis kanallarinda bile yiiksek temizleme
etkinligi gosterdigi bulunmustur.!? Sonik aktivas-
yonla ¢alisan ve yakin zamanda tanitilan cihazlardan
bir digeri ise EDDY'dir (VDW, Miinih, Almanya). Api-
kal ¢ap1 0,2 mm ve uzunlugu 28 mm olan dentinden
daha yumusak poliamid uglara sahiptir ve 5.000-
6.000 Hz frekans araliginda c¢alismaktadir. Diiz ve
egimli kanallarda kullanildiginda EDDY’nin, PUI ile
karsilastirilabilir diizeyde antibakteriyel aktivite gos-
terdigi saptanmistir.l2 Ayrica, PUI ve EndoActivator
ile karsilastirildiginda benzer organik doku ¢6zme et-
kinligine sahip oldugu bulunmustur.!3

XPendo Finisher (FKG Dentaire, La Chaux-de-
Fonds, Isvicre), 1ISO #25-0,00 koniklige sahip bir
egeye benzer tasarima sahip olarak iiretilmistir.14
Ureticisine gore, irrigasyon solusyonunu 6 mm veya
esdeger bir egeden 100 kat daha derine génderebil-
mekte, boylece daha 6nce ulasilamayan alanlarda ka-
nalin mekanik olarak temizlenmesine izin vermekte-
dir.* Ancak bir calisma, XPendo Finisher'in 60 sn
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aktivasyondan sonra dislerin apikal li¢te birinde ya-
pay oluklardan kalsiyum hidroksiti tamamen ¢ikara-
madigini tespit etmistir.!> Bu ¢alismanin amaci, kok
kanallarindan kalsiyum hidroksitin uzaklastirilmasi
icin bes farkl irrigasyon aktivasyon teknigini karsi-
lastirmaktir: manuel irrigasyon, EndoActivator, EDDY,
PUI ve XPendo Finisher. Bu amaca yo6nelik olarak bu
calismanin hipotezi, tlim irrigasyon tekniklerinin kok
kanalindan benzer miktarda kalsiyum hidroksit uzak-
lastirmasi olarak belirlenmistir.

GEREC VE YONTEMLER

Bu c¢alismanin etik onayr Marmara Universitesi
Saglik Bilimleri Enstitiisii Etik Kurulu'ndan alinmistir
(karar sayist: 124-02.04.2018).

Orneklerin Hazirlanmasi

Bu ¢alismada daha 6nce periodontal veya ortodon-
tik nedenlerle ¢cekilmis olan 75 adet oval sekilli ve diiz
kanall alt premolar dis kullanilmistir. Orneklem bii-
yukligi a=0.05 ve power=0.80 varsayilarak hesap-
lanmistir. Ornekler deneyin yapilacagl zamana kadar
%10 formalin soliisyonunda bekletilmistir ve kok
uzunlugunu standart hale getirmek icin, kok ucundan
12 mm mesafede su sogutmasi altinda dekoronize
edilmistir. Sonrasinda klinik ortami taklit etmek ama-
ciyla 6rneklerin tamamu silikon kaliplara gomiilmiis-
tiir. Her bir 6rnegin ¢alisma boyu, #10 numara K-ege-
nin (Dentsply Maillefer, Ballaigues, Isvi¢re) apeksten
gorilebildigi uzunluktan 1 mm daha kisa olarak belir-
lenmistir. Kék kanallari, X-Smart Plus Endomotor
(Dentsply Sirona) kullanilarak Protaper Next #X2 ege
(Dentsply Maillefer) ile sekillendirilmistir. Her ege
arasinda 2 ml %2,5 sodyum hipoklorit solusyonu (Na-
0Cl; Werax, Izmir, Tiirkiye) ile irrigasyon yapilmistir.
Final irrigasyonu i¢cin 2 ml %17 etilendiamintetraase-
tik asit (EDTA; Werax, Izmir, Tiirkiye) soliisyonu kul-
lanilmistir. Kok kanallar1 #X2 numara paper point-
lerle (Dentsply Maillefer) kurutulmustur. Kalsiyum
hidroksit (Kalsin, Spot Dis Deposu, izmir, Tiirkiye)
lireticinin tavsiyesine gore hazirlandiktan sonra #25
Lentulo spiral ile kok kanallarina yerlestirilmistir. Nu-
muneler, giris kaviteleri Cavit-G (3M-ESPE, St Paul,
Minnesota, ABD) ile restore edildikten sonra 37°C ve
%100 nemli distile suda bir hafta siireyle bekletilmis-
tir.
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Irrigasyon Prosediirii

Ornekler rastgele bes gruba ayrilmistir: manuel
aktivasyon (kontrol), EndoActivator, PUI, EDDY ve
XPendo.

Manuel Aktivasyon Grubu: Capi 0,4 mm 27-G igne
ucu (Set Medikal, istanbul, Tiirkiye) calisma boyun-
dan 1 mm daha kisa olacak sekilde kok kanalina yer-
lestirilmistir. Daha sonra igne ucu yukari asagi hare-
ket ettirilerek 5 ml %2,5 NaOCl ile 30 sn, ardindan 5
ml %17 EDTA solusyonu ile 30 sn irrigasyon yapil-
mistir.

EndoActivator Grubu: Tim irrigasyon adimlari
manuel aktivasyon grubundakine benzer sekilde ya-
pilmistir. Her irrigasyon solusyonundan sonra, Endo-
Activator' iin 25.04'lik ucu calisma uzunlugunun 1
mm gerisinde kok kanalina yerlestirilip aktive edil-
migtir. Oncelikle 5 ml %2,5 NaOCl ile 30 sn, ardindan
5 ml %17 EDTA solusyonu ile 30 sn irrigasyon akti-
vasyonu yapilmistir.

PUI Grubu: Ultrasonik irrigasyon cihazinin (NSK
Varios 970 Piezo Engine, Changning District, Shang-
hai, Cin) 120° acili ege tutucu (EMS Piezon DS-010,
Nyon, Isvi¢re) kismina #25 K ege sabitlenmistir. Ciha-
zin irrigasyon ucu, calisma uzunlugundan 1 mm daha
geride olacak sekilde kok kanalina yerlestirilmistir.
Kalsiyum hidroksitin uzaklastirilmasi i¢in, 30 saniye
boyunca 5 ml %2.5 NaOClI' nin ardindan 30 saniye bo-
yunca 5 ml %17 EDTA solusyonu ile pasif olarak akti-
vasyon yapimistir.

EDDY Grubu: EDDY sisteminin poliamid uglari so-
nik bir cihaza (Sonix Air Scaler, Dentamerica, Califor-
nia, ABD) sabitlenmistir ve ¢alisma uzunlugundan 1
mm kisa olacak sekilde kok kanalina yerlegtirilmistir.
Aktivasyon, %2,5 NaOCl ile 30 sn ve %17 EDTA ile 30
sn stireyle gerceklestirilmistir.

XPendo Grubu: Bir XPendo Finisher egesi, tiretici
firmanin onerileri dogrultusunda endomotor (X-
Smart Plus, Dentsply) yardimi ile 800 rpm ve 1 Ncm'
de kullanilmistir. Kok kanallar1 %2,5 NaOCl ile irrige
edildikten sonra, ege kanal iginde 7-8 mm apiko-ko-
ronal yonde 30 sn siireyle hareket ettirilmistir. Ayni
islem 2 ml EDTA soliisyonu ile 30 sn siireyle tekrarla-
narak aktivasyon tamamlanmistir.

Tim numuneler 30 sn %?2,5 NaOCl ve 30 sn EDTA
olmak tizere toplam 60 saniye boyunca aktive edil-
mistir. Her numune daha sonra irrigasyon

sollisyonlarinin etkisini sonlandirmak icin 3 ml distile
su ile yikanip paper pointlerle kurutulmustur.

Scanning-Elektron Mikroskobu ile Goriintii-
leme

Bir elmas disk ile su sogutmasi altinda dislerin
bukkal ve lingual yiizeylerinde uzun eksene paralel
oluklar olusturulmustur ve 15 numara bir bistiiri ucu
oluklara yerlestirilmistir. Cekicle vurularak érnekler
tek vurusta iki pargaya ayrilmistir.

Numuneler, kok apeksi referans alinarak 2 mm
(apikal), 6 mm (orta) ve 10 mm (koronal) mesafe-
lerde bir scanning-elektron mikroskobu (SEM; JEOL,
Tokyo, Japonya) kullanilarak gériintiilenmistir. Ince-
lenen kok alanini standardize etmek icin, SEM merkez
15111 kok kanalinin apikal, orta ve koronal tigte birlik
boliimlerinin merkezlerine 20X biiylitmede yonlendi-
rilmistir. Daha sonra biiyiitme 500X'e ylikseltilerek
goriintiileme gerceklestirilmistir. Kok kanal duvarla-
rindaki artik kalsiyum hidroksit varligi, 0-3 arasinda
bir 6lcekte puanlanmistir (Sekil 1);

Sekil 1 - 500X biiyiitme altinda kék kanal duvarlarinin SEM go-
riintiileri. (A) Skor 0, (B) Skor 1, (€) Skor 2, (D) Skor 3.

Skor 0, artik kalsiyum hidroksit yok,

Skor 1, kii¢lik bir miktar (%20'ye kadar) artik kal-
siyum hidroksit,

Skor 2, orta diizeyde (%20-60) artik kalsiyum hid-
roksit,

Skor 3, biiyiik bir miktar (%60'1n iizerinde) artik
kalsiyum hidroksit.

Orneklerin skorlanmasi, iki endodontist tarafin-
dan kor ve bagimsiz olarak yapilmis olup skorlar bir-
biri ile karsilagtirilmistir.
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Sekil 2 - Apikal, orta ve koronal ii¢te birlik kisimlarda artik kalsiyum hidroksit bulunan érnek sayilarinin irrigasyon aktivasyon me-
toduna gore karsilastirilmasi. MI, manuel irrigasyon; EA, EndoActivator; PUI, pasif ultrasonik irrigasyon; XPF, XPendo Finisher.
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istatistiksel Analiz

Nicel veriler, IBM SPSS Statistics 21.0 (IBM, Ar-
monk, NY, ABD) kullanilarak analiz edilmistir. Veriler
kategorik oldugundan ki-kare testi kullanilmistir. So-
nuglar %95 giiven araliginda degerlendirilmistir (p <
0.05). Gozlemciler arasindaki uyumun giivenilirligini
0lgmek icin Cohen’in kappa katsayis1 hesaplanmistir.

BULGULAR

Kappa analizi sonucunda katsay1 0.91 bulunmus-
tur. Bu sonug¢ gozlemciler arasinda yiiksek bir uyum
oldugunu gostermektedir. irigasyon aktivasyon yon-
temleri ile kok kanalinin apikal, orta ve koronal iicte
birlik kisminda artik kalsiyum hidroksit yiizdesi ara-
sinda istatistiksel olarak anlamli bir iliski bulunama-
mistir (p = 0.571). Istatistiksel olarak irrigasyon akti-
vasyon yontemleri arasinda anlamh bir fark buluna-
masa da, 6rnekler arasinda en az kalinti1 bulunan kék
kanal kesitinin koronal ti¢lii oldugu goriilmiistiir. Ko-
ronal Ugcliiden kalsiyum hidroksitin uzaklastirilma-
sinda irrigasyon aktivasyon yontemleri arasinda ista-
tistiksel olarak anlaml bir fark bulunamamistir (p =
0.327). Benzer sekilde, kalsiyum hidroksitin apikal
tcliiden uzaklastirilmasinda yontemler arasinda ista-
tistiksel olarak anlamh bir fark bulunamamistir (p =
0.071). Koronal ve apikal ticliilerin aksine, orta iicte
birlik dilimde istatistiksel olarak anlaml bir fark tes-
pit edilmistir (p < 0.05). EDDY, kalsiyum hidroksitin

@ m

EDDY XPF

uzaklastirilmasinda en etkili yontem olarak bulun-
mustur (p = 0.025).

Apikal, orta ve koronal {i¢te birlik kisimlardaki ar-
tik kalsiyum hidroksit miktarlar1 Sekil 2'de gosteril-
mistir. Kok kanal kesitinden bagimsiz olarak irrigas-
yon aktivasyon tekniklerine gore, artik kalan kalsi-
yum hidroksit skorlari ise Tablo 1’ de sunulmustur.

Tablo 1 - Irrigasyon aktivasyon tekniklerine gore artik ka-

lan kalsiyum hidroksit skor sayilari

~ Skor0  Skorl  Skor2  Skor3
;‘,’[oan““el aktivas- o133y 22(49)  15(333) 2 (44)
EndoActivator 12 (26.7) 20 (44.4) 9 (20) 4(8.9)
PUI 10(22.2)  25(556) 7(156) 3 (6.6)
EDDY 19(422) 22(489) 4(89)  0(0)
XPendo Finisher  26(57.8) 16(356) 2(44)  1(22)
Toplam 73(324) 105(46.7) 37(164) 10 (45)

PUI, pasif ultrasonik irrigasyon; N, numune sayist.

TARTISMA

K6k kanallarinda artik kalan kalsiyum hidroksit,
patlarin dentin tiibiillerine penetrasyonunu engelle-
yebilmektedir. Kok kanal dolumu yapilmadan 6nce
kalsiyum hidroksitin irrigasyon soliisyonlari ile uzak-
lastirilmasi onerilmektedir.16 Bu ¢alismada, kalsiyum
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hidroksitin uzaklastirilmasinda manuel irrigasyon,
EndoActivator, EDDY, PUI ve XPendo Finisher' 1n et-
kinlikleri karsilastinlmistir. Irrigasyon aktivasyon
tekniklerine bakilmaksizin tiim kok kanallarinda ar-
tik kalsiyum hidroksit bulunmustur.

Onceki bir ¢calisma, EDDY, PUI ve EndoActivator'
tin kok kanallarindaki organik dokuyu ¢6zmede Na-
OCI soliisyonunun etkinligini esit olarak artirdigini
bulmustur.!3 Aktivasyon sonrasi kok kanal duvarla-
rinda kalan artik debris ve smear tabakasini SEM ile
inceleyen bir baska calismada EndoActivator, EDDY
ve PUI' nin manuel aktivasyondan daha etkili oldugu,
ancak aralarinda istatistiksel olarak 6nemli bir fark
olmadigini bildirilmistir.!” Bizim ¢alismamizda orta
ticte birlik kisimdaki artik kalsiyum hidroksitin uzak-
lastirilmasi agisindan test edilen irrigasyon aktivas-
yon yontemleri arasinda istatistiksel olarak anlaml
bir fark bulunmustur (p < 0.05). EDDY, orta iicte birlik
kisimdan kalsiyum hidroksitin uzaklastirilmasinda
en etkili yontem olarak bulunmustur. Bu nedenle, kok
kanalinin orta iigte birlik kismi i¢in sifir hipotezi red-
dedilmistir. EDDY’nin, EndoActivator gibi diger sonik
cihazlardan daha ytiksek bir frekansta salinim yap-
masi bu sonuca sebep olmus olabilir. Ayrica EDDY’nin
esnek ucunun kok kanalinin duzensizliklerine ko-
layca ulasip kanal duvarlariyla temas etmesi PUl'ye
gore avantaj sagladigi icin, kalsiyum hidroksiti daha
etkili sekilde uzaklastirmis olabilir.

Onceki calismalar, XPendo Finisher'in kalsiyum
hidroksit!51819 ve {iclii antibiyotik patini20 uzaklastir-
mada manuel irrigasyondan daha iistiin oldugunu bil-
dirmislerdir. Viicut sicakligi, XPendo Finisher'in fazini
M (martensitik) durumundan A (ostenitik) durumuna
degistirmektedir. Bu durum, kék kanalindaki irrigas-
yon soliisyonunu aktive etmektedir.2! Daha 6nce ya-
pimis bir calisma, ne XPendo Finisher'in ne de
PUI'nin yapay oluklardan kalsiyum hidroksiti tama-
men uzaklastiramadigini ve aralarindaki farkin ista-
tistiksel olarak anlamli olmadigini bulmustur.!> Baska
bir ¢calisma, XPendo Finisher ve EDDY'nin, i¢ kok re-
zorpsiyon kavitesinden kalsiyum hidroksitin uzaklas-
tirllmasinda PUI ve EndoActivator'dan dnemli dl¢iide
daha etkili oldugunu bildirmistir.22 EDDY, PUI ve
XPEndo Finisher’ in kalsiyum hidroksit uzaklastirma
etkinligini karsilagtiran baska bir calismada ise, grup-
lar arasinda koronal kesitte fark bulunamazken, api-
kal kesitte EDDY ve PUI'nin daha etkili oldugu bulun-
mustur.23 Bizim c¢alismamizda, kalsiyum hidroksiti
uzaklastirma agisindan apikal ve koronal kesitlerde
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gruplar arasinda istatistiksel olarak anlamli bir fark
bulanamamistir. Irrigasyon solusyonlarinin viicut si-
cakliginda kullanilmasi XPendo Finisher’in faz degi-
sikligini sagladig1 icin 6énemlidir ve solusyonun 1sitil-
mas! kalsiyum hidroksitin uzaklastirilma miktarini
etkileyebilir. Calismamizda XPendo Finisher grubu-
nun istatistiksel olarak anlamli bir farka sebep olma-
masl, viicut sicakliginda kullanilmamasina bagli olabi-
lir.

Rodig ve ark.,?* egimli kok kanallarindan dentin
debrisi uzaklastirma verimliligi acisindan EndoActi-
vator, PUI ve CanalBrush arasinda énemli bir fark bu-
lamamislardir. Arslan ve ark.,25 kok kanalindan kalsi-
yum hidroksitin uzaklastirilmasi acisindan EndoActi-
vator ve manuel irrigasyon arasinda 6nemli bir fark
bulamamislardir. Bizim ¢alismamizda, Skor 3 bulu-
nan ornek sayisi1 PUI grubunda 3, EndoActivator gru-
bunda 4 olarak bulunmustur. Apikal ve koronal ti¢lii-
lerde artik kalsiyum hidroksit a¢isindan istatistiksel
olarak anlamli bir fark bulunamamistir. Bu nedenle,
apikal ve koronal {igliiler i¢in sifir hipotezi kabul edil-
mistir.

Bu calismada, tiim numuneler 25/.06 boyutunda
sekillendirilmistir. Bu cap ve konikligin, aktivasyon
aletlerinin serbestge salinmasina ve irrigasyon solus-
yonlarinin yeterli miktarda akisina izin verdigi diisii-
niilmektedir. Kalsiyum hidroksitin uzaklastirilabil-
mesi i¢in irrigasyon aktivasyon stiresi (60 sn) ve top-
lam irrigasyon solusyonu hacimleri (10 ml) tiim grup-
larda ayni kullanilmistir. Ayrica, NaOCl solusyonuna
ek olarak, EDTA ve diger selasyon solusyonlarinin
kalsiyum hidroksitin uzaklastirilmasina yardimeci ola-
bilecegi bildirildigi icin,26 bu ¢alismada final irrigas-
yon solusyonu olarak %17'lik EDTA solusyonu kulla-
nilmistir. Ayrica deney kosullarini standardize etmek
icin tiim irrigasyon solusyonlar1 oda sicakliginda ha-
zirlanmistir.

Calismamizin  baz1 limitasyonlar1 mevcuttur.
XPEndo Finisher viicut sicakliginda faz degistiren bir
ege oldugu icin, egenin oda sicakliginda bulunan so-
lusyonlarla kullanilmasi faz degistirmesine engel ola-
rak sonuglari etkilemis olabilir. Bu durum ileriki calis-
malarda sonuglarin giivenilirligi acisindan dikkate
alinmalidir. Bir diger limitasyon, gériinttilemenin sa-
dece SEM kullanilarak ve kanalin belirli bir kismina
odaklanarak gerceklestirilmesidir. Daha sonraki ¢a-
lismalarda mikro bilgisayarli tomografi gibi li¢ bo-
yutlu goriintileme yontemlerinin tercih edilmesi
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sonuclarin dogrulugu agisindan daha uygun olacaktir.
Ayrica kalsiyum hidroksitin yerlestirildigi ancak hic-
bir irrigasyon isleminin yapilmadig: bir kontrol gru-
bunun olmamasi da deney gruplariyla daha saglikh
bir karsilastirma yapmamizi engellemis olabilir. ile-
riki calismalarda bu limitasyonlara dikkate edilmesi
onerilmektedir.

SONUC

Bu calismanin sinirlamalar1 dahilinde, bu calis-
mada kullanilan irrigasyon aktivasyon tekniklerinin
hicbiri kanal duvarlarindan kalsiyum hidroksiti tama-
men uzaklastiramamistir. Bununla birlikte, EDDY
orta iicte birlik dilimde EndoActivator, PUI ve XPendo
Finisher'dan daha etkiliyken, manuel irrigasyon diger
tiim aktivasyon tekniklerinden daha az etkili bulun-
mustur. Koronal ve apikal béliimlerden kalsiyum hid-
roksitin uzaklastirilmasinda teknikler arasinda
onemli bir fark bulunamamaistir.
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ABSTRACT

Aim: The purpose of this study was to compare the effects of repeated firings on the color change of metal-ceramic restora-
tions with different porcelain thicknesses and metal coping fabrication methods.

Material and Methods: A total of 60 disc-shaped samples of 1 mm thickness and 13 mm diameter were produced using
selective laser melting (SLM) and conventional casting (CC) methods. Feldspathic porcelain in thicknesses 0f 0.7, 1.2 and 1.7
mm were then applied to each group (n = 10). Each sample was subjected to five firing processes. After each repeated firing
process, color measurement was performed using a spectrophotometer. One-way analysis of variance was used for the sta-
tistical analyses and Tukey’s test was used for post-hoc analyses (p = 0.05).

Results: There were significant differences in color changes both groups (p < 0.05). The SLM samples underwent more color
changes than the CC samples.

Conclusion: As a result of the study it was determined that repeated firings and an increase in the porcelain thickness en-
hanced color changes. Moreover, the color of SLM samples changed more than the CC samples.

Keywords: Color change, porcelain thickness, repeated firings, selective laser melting, spectrophotometer.
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Amag: Bu galismanin amaci, farkli porselen kalinliklarina ve metal altyapi olusturma yontemlerine sahip metal-seramik res-
torasyonlarin tekrarlayan pisirme islemlerinin renk degisimleri lizerindeki etkilerini karsilastirmaktir.

Gerec¢ ve Yontemler: Toplam 60 disk seklindeki 6rnek, secici lazer eritme (SLM) ve geleneksel dokiim (CC) yontemleri
kulla-nilarak 1 mm kalinlifinda ve 13 mm c¢apinda iiretildi. Her gruba (n = 10) sirasiyla 0,7, 1,2 ve 1,7 mm kalinliklarinda
feldspatik porselen uygulandi. Her érnek bes pisirme islemine tabi tutuldu. Her tekrarlayan pisirme isleminden sonra, bir
spektrofoto-metre kullanilarak renk él¢iimii yapildi. Istatistiksel analizler icin tek yonlii varyans analizi kullanildi ve post-
hoc analizler i¢in Tukey testi kullanildi (p = 0.05).

Bulgular: Her iki grup arasinda renk degisikliklerinde 6nemli farkliliklar vard: (p < 0.05). SLM érnekleri CC 6rneklerine
gore daha fazla renk degisikligi gosterdi.

Sonug: Calismanin sonucunda, tekrarlanan firinlamalarin ve porselen kalinliginin artmasinin renk degisimini de artirdig:
be-lirlendi. Ayrica, SLM 6rneklerinin rengi CC 6rneklerinden daha fazla degisti.

Anahtar Kelimeler: Porselen kalinligi, renk degisimi, selektif lazer ergitme, spektrofotometre, tekrarlanan firinlama.
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The Effect of Repeated Firings on the Color Change of Metal Based Ceramics Produced with Different Techniques

INTRODUCTION

Smiling is one of the most important aspects of
communication, and dental aesthetics is the leading
component of a smile. Currently, even if their teeth
are healthy, individuals demand an aesthetic appear-
ance and a beautiful smile with all their teeth in har-
mony.! Therefore, aesthetic dentistry is rapidly gain-
ing popularity and is becoming a science where den-
tists spend more time.2

Recreating the structure and color of a tooth using
metal-based ceramics (MBC) is a challenging proce-
dure.3 MBCs are frequently used in clinics due to their
excellent fracture resistance, and while the metal fra-
mework provides the necessary strength for clinical
function, the restoration is made aesthetically plea-
sing with porcelain. Several factors can affect the aes-
thetics of dental restoration, including tooth mor-
phology, surface structure, light transmission and
color of the material used. Moreover, it has been
demonstrated that the biggest difficulty in providing
the required standard is achieving a color match.13
Factors such as the thickness of the ceramic layer, fi-
ring parameters and temperatures, and the number of
firings affect the aesthetics, while another problem
that hinders successful color matching is the diffe-
rence between oral and in vitro conditions.> However,
another problem arises from the structural differen-
ces between metal-ceramic restorations and natural
teeth.6 This structural difference leads to a difference
in the absorption and reflection of optical wave-
lengths between teeth and restorative materials with
high opacity.” In addition, the type of alloy used in the
production of the infrastructure in metal-ceramic res-
torations 8 also affects the color of the restoration.
However, there is no study in the literature that
examines the effect of infrastructure production tech-
niques on color matching of MBSs.

The color of restorative materials is determined by
using visual or instrumental methods. Spectropho-
tometers are one of the instruments used to investi-
gate color change and convert spectral reflection data
derived by a standard observer and illuminator (de-
termined by CIE) into numerical color component
codes, which are then converted to a corresponding
scale to inform the physician.® The CIE Lab color sys-
tem uses three axes to define the color and convert it
to a numerical value. The L* axis is the vertical axis
that describes the lightness-darkness value or the

NEU[IS\}N

DiS HEKIMLiGi DERGISI

black-and-white character of the color. In this system,
the L* value of absolute white is 100, while 0 is for ab-
solute black. The coordinates a* and b* are positioned
perpendicular to the L* axis on the vertical axis and
perpendicular to each other on the horizontal axis.
The a* coordinate gives the redness-greenness value
of the color, and the b* coordinate gives the yellow-
ness-blueness value.10

With the CIE Lab color system, colors can be stand-
ardised and variations between two color values can
be calculated. The measurement of color change (AE)
is accomplished using the following formula which is
A represents the difference between the both of the
same threshold values.!!

AE = /(AL*)? + (Aa*)2 + (Ab*)2

Many studies have been conducted to interpret
color values and variations, while detectable thresh-
old values and tolerance values in color tone changes
have been presented by different researchers. John-
ston and Kao!0 stated that the detectable AE thresh-
old value was 3.7 and the tolerance value was 6.8. In
comparison, Douglas?? reported that the AE threshold
value was 2.6 and the tolerance value was 5.5, while
O'Brien* reported that values above 3.5 were not clin-
ically acceptable, which this is the evaluation criteria
used in this study.

Optimising the color of MBS restorations presents
another significant challenge because of the need to
mask the color of the metal substructure. Although
the Conventional casting (CC) technique has been
used for more than 100 years for producing MBS res-
torations, computer aided design (CAD) and com-
puter aided manufacturing (CAM) techniques have
been integrated into the field of dentistry, in addition
to developing technologies. This is due to CC’s disad-
vantages, such as the necessity for technically precise
production, the high risk of error and long periods of
laboratory procedures. Selective Laser Melting (SLM)
is another technique used in the production of sub-
structures. This technique is based on producing se-
lected areas on the build platform in layers by laser
sintering. Although the SLM technique eliminates the
disadvantages of CC method it has not become wide-
spread in practice since it is a very costly system.
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Glazing of porcelain dental restorations is a rou-
tine procedure applied to provide aesthetic and hygi-
enic surfaces in the finished restoration.!3 Polished
surfaces lead to less plaque accumulation. Further-
more, glazed porcelain can better mimic the appea-
rance and properties of natural teeth. It reduces the
exposure of the dental restoration in the oral cavity
and provides the necessary smoothness.14 In addition,
sometimes an occlusal adjustment is needed when
the fit of the restoration is not perfect. In such cases,
the MBS restorations might employ repeated firings
to correct any aesthetic deficiencies and for occlusal
and morphological matching in the clinical stage.
However, as highlighted in previous studies, exposing
porcelain to repeated firings can affect the color.15-17

In this study, the effect of repeated firing on the
color change of MBS restorations obtained by loading
porcelain of different thicknesses on infrastructures
obtained with different production techniques will be
examined. The null hypothesis of the study is that the
color changes of samples with different thickness
porcelain superstructures and infrastructures ob-
tained with different production techniques will be
within clinically acceptable limits after repeated fir-
ing.

MATERIALS AND METHODS

To investigate the effect of repeated firings on the
color change of restorations, a total of 60 disc-shaped
substructure samples (1 mm thick and 13 mm diame-
ter) were prepared, with 30 pieces to be produced by
SLM and 30 by the CC technique. The produced discs
were then divided into three groups (n = 10) to rep-
resent different parts of the tooth, and 0.7 mm thick
porcelain was loaded on the substructure samples to
represent the cervical third of the tooth. In addition,
1.2 mm thick porcelain was loaded into the substruc-
ture samples representing the middle third of the
tooth, and 1.7 mm thick porcelain was loaded into the
substructure samples representing the occlusal third
(Figure 1). To ensure standardised production of the
samples, a CAD file was created and 30 samples in 13
mm diameter and 1 mm thickness were designed by
mounting with three supports (Dental System,
3Shape, Copenhagen, Denmark) (Figure 2).

Disc shaped wax samples produced for the prepa-
ration of CC samples were then transferred to a flask
by revetment (Bellavest SH, Bego Dental, Bremen,
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Germany). The flask was placed in the pre-heating
furnace (MFX-1025, Mikrotek Dental, Ankara, Tur-
key), after which it was maintained at room tempera-
ture. The waxing process was carried out using a 900
°C pre-heating furnace (shock heat). The 100% pure
alloy cores (Wirobond C, Bego Dental, Bremen, Ger-
many) to be used for casting were deposited into a ce-
ramic crucible, and the waxed revetment was trans-
ferred into a centrifugal induction furnace using tongs
(Fornax T, Bego Dental, Bremen, Germany). After
complete melting of the alloy cores at a temperature
of 1400 ° C and a 10 s additional heating, the casting
process was carried out by the effect of centrifugal
force generated by centrifugation for 20 s. Subse-
quently, the mould was removed from the furnace
and allowed to cool at room temperature. After the re-
vetment cooled, the metal part was removed from the
revetment and the supporting pieces were carefully
cut with the aid of a carbon separator (Econo Cutters,
Keystone Industries, Gibbstown, NJ, USA). The flashes
on the discs were removed by a tungsten carbide drill
(MX Tungsten Carbide Cutters, Meisinger, Neuss,
Dusseldorf, Germany) and the revetment powder was
cleaned by blasting in a sand blasting machine (Sand
S24R, Zhermack, Badia Polesine, Italy) with 50 pm
Al;03 particles under low pressure. All stages were
performed in accordance with relevant company data.

Figure 1: Sample Scheme with thickness of abutment (a), subst-
ructure (b) and porcelain (c).

1,7 mm

1 mm

1,2 mm

1 mm

0,7 mm

1 mm

The STL (Figure 2) format-converted file designed
for the preparation of SLM samples was transferred
to the CAM unit (Mlab cusing R, Concept Laser GmbH,
Lichtenfels, Germany). Then, metal powders (Re-
manium Star CL, Dentaurum GmbH & Co. KG,
Ispringen, Germany) were poured into the powder
chamber in the desired quantity and any excess was
removed with a brush.
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Figure 2: Design of Samples.
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After processing the appropriate parameters, the
run command was issued and disk-shaped samples
were obtained. Following the successful completion
of the production of discs, the development of me-
chanical properties of the material was provided by
heat treatment under inert nitrogen for 210 min at
1150 °C. The structure was then cut from the platform
with the cutter (Econo Cutters, Keystone Industries,
Gibbstown, NJ, USA) and the final dressing of the sep-
arated discs was performed with tungsten carbide
drills (MX Tungsten Carbide Cutters, Meisinger, Neuss,
Dusseldorf, Germany). Finally, the discs were blasted
with 50 um Al,03 particles in a sand blasting machine
(Sand S24R, Zhermack, Badia Polesine, Italy) under
low pressure and excessive particles were cleaned
from the surface. All stages were performed in ac-
cordance with the company’s data.

The substructures were divided into two groups
according to material type to prevent mixing of the
obtained metal discs. Both SLM and CC discs were
subjected to the same steps, as they suggested similar
instruction manual. Samples were washed under run-
ning water for 1 min and allowed to dry. After drying,
surface modification was carried out with Al,03 parti-
cles of medium size grains (125 pum) under 2 bar pres-
sure in the sandblasting machine (Sand S24R, Zher-
mack, Badia Polesine, Italy). The surface was then re-

cleaned with dry steam and was oxidised for 5 min at
920 °C. After the oxidation process, the re-cleaned
substructures were transferred into a clean container.

Opaque porcelain application was carried out in
two steps. First, opaque powder (Powder Opaquer,
IPS Classic, Ivoclar Vivadent AG, Schaan, Liechten-
stein) mixed with opaque liquid (Powder Opaquer
Liquid, IPS Classic, Ivoclar Vivadent AG, Schaan,
Liechtenstein), then it was applied to the disc surface
with a single brush stroke in a very thin layer. After
ensuring that the layer was homogeneous as possible,
discs were placed in the furnace (ProgramatP310,
Ivoclar Vivadent AG, Schaan, Liechtenstein) and the
first opaque application was performed.

For the second opaque application, a powder-lig-
uid mixture was applied as a homogeneous and
thicker layer that was as opaque as possible (to cover
all surfaces) and the firing process was carried out
again in the same way. The next step was initiated by
avoiding the contamination of opaque surfaces.

After dividing the disks into two groups, they were
randomly divided into three subgroups of 10 discs.
The desired consistency was obtained by mixing the
dentine porcelain powder (Dentin Body A3.5, IPS
Classic, Ivoclar Vivadent AG, Schaan, Liechtenstein)
with liquid (Build-Up Liquid, IPS Classic, Ivoclar Viva-
dent AG, Schaan, Liechtenstein). Thickness control
was conducted using a digital calliper. For application
in this study, each group of predetermined-sized
porcelain discs was stacked in two stages.

The first firing (1.F) process was performed to
simulate the glaze step. For glaze application, glaze
material (Glazing Paste, IPS Classic, Ivoclar Vivadent
AG, Schaan, Liechtenstein), was diluted with a small
amount of liquid (Glazing/Staining Liquid, IPS Classic,
Ivoclar Vivadent AG, Schaan, Liechtenstein) and was
applied to the porcelain surface without any stratifi-
cation using a brush. In the second, third and fourth
firing (4.F) processes, the discs were subjected to re-
peated firing without any application of their surface.
At these stages, care was taken not to cause contami-
nation on the disc surface and all stages were per-
formed in accordance with the company’s data. In the
fifth and final firing (5.F) processes, glaze material
was again applied to the surfaces of the samples as a
thin and homogeneous layer before being fired again
with the same process in the appropriate program.
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The same porcelain furnace, the same glaze material
and the same heating plates were used to provide
standardisation in all repeated firing cycles and all
operations were performed by the same experienced
clinician.

For the purpose of the study, it was very important
to prevent mixing the order of samples. Accordingly,
six separate cuvettes were prepared to prevent any
possible mistakes and samples in the same group
were arranged in each cuvette. Only one group was
processed at a time and the processing of the other
group was not started until the measurements of the
processed group were completed. After completing
the color measurement process, all samples were
placed in the cuvettes in the same order (Figure 3).

Figure 3: All samples placed in the cuvettes.

—

A spectrophotometer was used for the color meas-
urements (Spectrophotometer PCA - CSM 7, PCA
Technical Instruments Marketing Trade Co. Ltd., Is-
tanbul, Turkey), which were performed with the de-
vice always on the same flat and fixed position by the
same experienced clinician. White background cali-
bration of the instrument was performed before each
measurement.

The results of this study were obtained using IBM
SPSS V21.0 program (IBM Statistics, IBM, New York,
US) and a one-way analysis of variance (ANOVA) was
used to examine the differences between groups. To
compare the difference of determined groups,
Tukey’s test was applied among the post hoc tests,
and the significance level was accepted as p = 0.05.
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RESULTS

Figure 4 shows the average color change values of
each thickness and material after repeated firings.
Considering both SLM and CC materials in terms of all
thickness values, the 4.F-5.F group had the smallest
AE value, while the 1.F-5.F group exhibited the high-
est color change. The color of the SLM samples
changed more than the CC samples, as shown in Table
1. However, it was found that none of the color
changes were within the limit that could be detected
visually for any sample (Table 1).

Figure 4: Mean AE values.

2,5+

24

1,54

W1F-4F

SHRE
< MW1F-5F

0,54 W4.F-5F

0

Table 1: AE values according to thickness and materials.

1.7mm # 1,63 +0,14 42 1,29£0,12 ¢
AE(1-4) 22mm 10 1,83%£0,194 0,002* 1,73+0,23¢ 0,000*

2,7mm 10 1,95+0,22 1,82+0,28¢

1.7mm#* 10 1,96 +0,2158b 1,67 £0,21Pd

AE(1-5) 22mm* 10 2,26+0,21B 0,002* 2,07+0,1> 0,004*

2,7/mm 10 2,32+0,23" 2,09£0,434
1.7mm 10 0,36+0,08 0,4+0,13

AE(4-5) 22mm 10 047+024 0344 046+045 0,799
2,7mm 10 0,44+0,15 0,37 +0,29

p = 0,05; n: Number of samples; SLM: Selective La-
ser Melting Groups; CC: Conventional Casting Groups;
Mean: Mean values; SD: Standard deviation; *: p<0,05;
#: Statistical difference between different production
technique in the same line; Different superscript let-
ters show the statistical difference between thickness
groups for same production technique in the same co-
lumn.

DISCUSSION

The null hypothesis was accepted as a result of this
study because although the color change increased as
the number of firings and porcelain thickness in-
creases, this change was within clinically acceptable
limits.
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In previous studies, although different ceramic
systems were compared with each other 15-18, differ-
ent casting alloys produced by conventional lost-wax
casting methods with each other 71923 or among
themselves 24, although color changes in substruc-
tures produced by the laser melting technique were
not examined. In this study, porcelain of different
thicknesses was applied to copings produced with dif-
ferent metal substructure production techniques and
apart from standard production processes, the color
changes of the samples were examined by firing five
times.

Color measurement can be performed by visual
methods or with the aid of devices. However, acquir-
ing clear and standardised results with visual color
measurement methods that depend on color scales,
the measuring observer, the environment or natural
tooth color is a difficult method. The superiority of
color measurements conducted with devices instead
of visual measurements has been demonstrated in
many studies.?2526 For color measurements made
with the help of devices, colorimeters and spectro-
photometers are generally employed. Moreover,
studies have revealed that spectrophotometers are
more reliable than both visual color measurement
methods 27-29 and colorimeters.3031 In this study, color
measurements were made using a spectrophotome-
ter.

In previous studies on the effect of repeated firing
processes on color change, the authors argued that a
larger number of firings increases color change 815-
17.21,2232-34 which is supported by the results of this
study. The reasons why repeated firings increase
color changes could be that as the porcelain is ex-
posed to the firing process, the color pigments inside
may be discolored, causing discoloration. Another
view suggests that the color stabilisation of metal ox-
ides deteriorates during the firing process. This con-
dition, which is referred to as mass transfer, affects
color stabilisation by moving the ions of metals or ox-
ides released during the firing into the voids in the
porcelain from the metal-porcelain interface. How-
ever, the accumulation of released steam at the porce-
lain interface could also be a reason for the discolora-
tion.”

Authors examining the effect of porcelain thick-
ness on color change could not reach a consensus on
this issue. Moreover, differences such as materials
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used, superstructure production techniques, the
thickness of the condensed porcelain, and environ-
mental conditions make it difficult to standardise the
results. However, most authors have reported that in-
creasing porcelain thickness also increases color
change.15-1823 Hasssija et al.l9 could not correlate
porcelain thickness with color change and did not
provide an explanation. The reason why porcelain
thickness affects color change can be explained by the
Lambert-Beer law, which describes the amount of lig-
uid and gaseous materials absorbing the transmitted
light, and can also be applied to solids. The Lambert-
Beer law for solids (Figure 5) states that the loss of
radiation intensity (4[) for a parallel monochromatic
radiation beam passing through a material is propor-
tional to the path (Ax) through which the beam passes
through the material and the initial brightness inten-
sity (I). In other words, considering that the same ma-
terial and the same light source are used, it is possible
to assume that light travelling on a longer path will be
absorbed by the material and reflected less.

Figure 5: The Lambert-Beer Law for Solids.
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The reason why SLM samples change color more
than CC samples could be due to elemental penetra-
tion. In their study on the metal-porcelain bonding
strength of samples produced by the selective laser
melting method, Wu et al.35 identified an area of ele-
mental penetration at the interface between the SLM
substructure and the porcelain. Furthermore, they re-
ported that this interface increases the metal porce-
lain connection. Beside that, metal ions that diffuse

AX

into microporous cavities in the porcelain during ele-
mental penetration can cause color changes in the
porcelain superstructure after repeated firings. More-
over, metal ions can penetrate cavities between layers
during the production process and exhibit better fu-
sion with porcelain. However, porcelain moving into
these cavities can also cause greater color changes.3¢




The Effect of Repeated Firings on the Color Change of Metal Based Ceramics Produced with Different Techniques

In terms of the limitations of this study, there is a
need for more comparisons with more samples. In ad-
dition, measurements were made with a single meas-
uring device. Therefore, measurements with different
devices and a comparison of these measurements
could provide more accurate results. In future studies,
the color changes of the metal substructures pro-
duced with the selective laser melting technique and
restorations with full ceramic substructures could be

compared.
CONCLUSION

Within the limitations of this study, regardless of
the substructure production technique and super-
structure thickness of the restoration, when the num-
ber of firings increases, color changes also increased
for all samples produced by the SLM and CC methods.
In addition, as the thickness increased, color changes
also increased for both groups subjected to repeated
firings. The color change in restorations produced
with the SLM technique was found to be higher than
for restorations produced with the CC technique after
three or more firings. In addition to these results,
color changes of porcelain supported by both sub-
structure materials were found to be within clinically
acceptable limits (based on O’Brien). From this view-
point, it can be concluded that no situation prevents
the aesthetic and clinical use of substructures pro-
duced by selective laser melting and they can be used

safely.
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ABSTRACT

Aim: The aim of this study is to evaluate the effect of Ankaferd Blood Stopper (ABS) on the palatal donor site following free gingival graft
(FGG) surgery.

Materials and Methods: A total of 12 patients (24 palatal sites) were included in the study. In each patient, the donor sites were randomly
divided into two groups. ABS+collagen pads were applied to the test group. Only collagen pads were applied to the control group. Donor
sites were evaluated in terms of bleeding, complete epithelialization, sensitivity, pain score, analgesic usage, wound size, Landry, Turnbull,
and Howley (LTH) index, and tissue thickness (TT).

Results: Intraoperative bleeding was observed in significantly more patients (n=9) in the control group, while it was not observed in any
of the patients in the test group (p=0.000). Although higher complete epithelialization (33.3%) was detected in the test group on day 14,
there was no significant difference in epithelization between the groups. There was no significant difference in pain score, analgesic usage,
wound size, LTH index, or TT between the groups. When the amount of change between the times was analyzed, only the change in TT
between the 21st day and the 6th week was found to be statistically significant (p=0.028).

Conclusion: In our study, it can be said that the use of ABS following FGG surgery has a positive effect on intraoperative bleeding, short-
term complete epithelialization, and long-term TT, but it cannot provide superiority compared to collagen sponge alone in terms of early
wound healing, postoperative pain, and analgesic usage.

Keywords: Ankaferd hemostatic, Free gingival graft, Wound healing
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0Z

Amag: Bu calismanin amaci, serbest diseti grefti (SDG) cerrahisi sonrasi palatinal donér alanda Ankaferd Kanama Durdurucu (AKD)
kullaniminin etkisini degerlendirmektir.

Gereg¢ve Yontemler: Toplam 12 hasta (24 palatal bolge) calismaya dahil edildi. Her hastada donér bolgeler rasgele iki gruba ayrildi. Test
grubuna AKD+kollajen ped uygulandi. Kontrol grubuna ise sadece kollajen ped uygulandi. Kanama, tam epitelizasyon, duyarlilik, agri
skoru, alinan analjezik sayis, yara boyutu, Landry, Turnbull ve Howley (LTH) indeksi ve doku kalinlig1 (DK) ag¢isindan donér sahalar
degerlendirildi.

Bulgular: intraoperatif kanama bakimindan kontrol grubunda anlamh sekilde daha fazla hastada (n=9) kanama gézlenirken; test
grubunda hicbir hastada kanama gézlenmedi (p=0.000). Test grubunda 14. giinde daha yiiksek tam epitelizasyon varlig1 (33.3%) tespit
edilmesine ragmen, epitelizasyon bakimindan gruplar arasinda anlamli bir farklilik tespit edilmedi. Gruplar arasinda agr1 skorlari,
analjezik kullanimi, yara boyutu, LTH indeksi ve DK bakimindan anlamli bir farklilik tespit edilmedi. Zamanlar arasindaki degisim miktari
incelendiginde sadece 21. giin ile 6. hafta arasindaki DK’'daki degisim, istatistiksel olarak anlamli bulundu (p=0,028).

Sonug: Calismamizda SDG cerrahisi sonrasinda AKD kullaniminin intraoperatif kanama, kisa ddnem tam epitelizasyon ve uzun dénem

DK’da olumlu etkisinin oldugu ancak erken dénem yara iyilesmesi, postoperatif agr1 ve analjezik tiiketimi konusunda tek basina kollajen
slingere istiinliik saglayamadig: sdylenebilir.
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Investigation of the Effect of Ankaferd Blood Stopper on Wound Healing in the Donor Site

INTRODUCTION

Maintenance of long-term periodontal health
around teeth and dental implants is associated with
increased keratinized tissue (KT). Specifically, KT
width has been shown to have an effect on plaque ac-
cumulation, tissue inflammation, and brushing dis-
comfort around the implant.! Autogenous palatal
grafts are known for their excellent clinical perfor-
mance in improving tissue biotype and increasing KT
width.2 Among these palatal grafts, soft tissue grafts
that are completely detached from the rest of the pal-
ate with epithelial tissue at the top are defined as free
gingival grafts (FGG). However, it has been associated
with a high incidence of donor-site pain in the early
postoperative period.3 It has been determined that
complications such as paresthesia, herpetic lesion,
and excessive bleeding can be seen following this pro-
cedure, in addition to the increased discomfort and
morbidity experienced by patients in the palatal re-
gion.* Hemostatics have been used to accelerate the
healing process and reduce the prolonged bleeding
and pain associated with the palate wound.>6

Ankaferd Blood Stopper (ABS) is a plant extract
used as a hemostatic agent in Turkey. ABS consists of
a standardized blend of five herbs (Glycyrrhiza glabra,
Vitis vinifera, Alpinia officinarum, Urtica dioica, and
Thymus vulgaris). ABS triggers a physiological hemo-
static process without disrupting any coagulation fac-
tors.” It is reported to stop bleeding by forming a pro-
tein network that provides vital erythrocyte aggrega-
tion.” In other words, it exerts its effect not through
coagulation factors but physiologically through eryth-
rocyte aggregation. ABS has been shown to affect the
vascular endothelium, blood cells, angiogenesis, cel-
lular proliferation, vascular dynamics, and cell medi-
ators, along with exerting antibacterial effects.”8 It
has also been used on salivary glands, following tooth
extraction, in the treatment of intraosseous defects,
and in the palatal region.59-12 However, there are lim-
ited available studies on the use of ABS, especially in
the human palatal region.s

Today, there is an ongoing search for new treat-
ment methods to minimize symptoms and increase
patient comfort following FGG. Our study aimed to in-
vestigate the efficacy of ABS on bleeding, wound heal-
ing, and postoperative pain at the palatal donor site

due to its therapeutic effects and being a natural agent.
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MATERIALS AND METHODS
Study Design

Ethical approval for the study was obtained from
the Clinical Research Ethics Committee of Van
Yiziinci Yil University (25.12.2020/02). The study
was conducted in the Department of Periodontology,
Faculty of Dentistry, Van Ytziincii Y1l University.

Our study was conducted with a total of 12 pa-
tients (total of 24 palatal sites) who had inadequate
bilateral keratinized gingiva and were indicated for
FGG surgery. Patients who were periodontally and
systemically healthy, aged 18-55 years, had no aller-
gies, did not have any blood diseases, did not use any
drugs, and had not undergone any periodontal sur-
gery during the last 6 months were included in the
study. Patients who had poor oral hygiene, smoked,
were pregnant or lactating, had a history of anticoag-
ulant treatment, or had any systemic disease (e.g. di-
abetes, haemophilia, von Willebrand disease, connec-
tive tissue diseases, or immunodeficiency) were not
included in the study. Informed consent was obtained
from all participating patients.

Randomization was performed with the coin test
for each patient. Accordingly, one side of the palatal
site was sutured with ABS (Ankaferd Blood Stopper®
TM, Laurus Ilac Sanayi ve Ticaret a.s. Corly,
Tekirdag/Turkey) and collagen pads (Jason Colla-
gen®, Botiss, Dieburg, Germany) in the test group
(TG). On the symmetrical side, only collagen pads
were used in the control group (CG). All surgical op-
erations were performed by a single clinician (ACT).
Clinical data collection and patient follow-up were
performed by another researcher (DA). Statistical
evaluations were performed by a third researcher
(MC) who was blinded to the study groups.

Surgical operation

FGG was applied by the same researcher (ACT) ac-
cording to the latest and most frequently used tech-
nique today, primarily developed by Sullivan and At-
kins.13 For FGG, the area between the distal end line of
the maxillary canine and the first molar tooth was
used in both groups. Care was taken to remove the
most coronal part of the graft so that the maxillary
teeth were atleast 2 mm apical from the gingival mar-
gins.5 FGG dimensions were limited according to the
dimensions of the recipient area (thickness, length,
and width) with a thickness of 1.5-2 mm.!4 ABS-
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dripped collagen pads were applied to the wound
areain the TG, and only collagen pads were applied to
the wound area in the CG (Figure 1). The wound sites
were then sutured with 5/0 Supramid Polyamide (Se-
rag Weissner GmbH & Co. KG Zum Kugelfang 8-12
95119 Naila, Germany). Photographs of the healing of
the two groups are shown in Figure 2. The second op-
eration was performed at least one month after the
first operation data were collected. Patients took an-
algesics only if needed.

Figure 1: a) The test group; b) The control group

Figure 2: The healing of the two groups

Clinical Evaluations

Bleeding

The donor area was sutured, and an external pres-
sure was applied for 2 minutes, and it was checked
whether there was bleeding immediately afterwards.
The absence of bleeding confirmed that adequate hae-
mostasis was acquired, and no intraoperative bleed-
ing occurred. The occurrence of bleeding reported by
patients on postoperative day 7 was recorded as sec-
ondary bleeding (delayed bleeding) in the postopera-
tive period.

Complete Epithelialization Test with Hz0;

Healing was assessed with H,0, on postoperative
days 7, 14, 21, and 30. The site was dried, and 3%
H,0, was dripped on the wound, and waited for a cer-
tain time (10 seconds) for the bubbles to appear.15 Ox-
ygen is not released since H20, cannot spread to the
connective tissue when the epithelial barrier is intact
and is not affected by catalase. The absence of bubble
formation indicated completed epithelialization.

Complete epithelialization was noted as “yes”. It was
understood from the presence of bubbles that the sur-
gical site was not completely epithelialized. No com-
plete epithelialization was recorded as “no”. Thus,
only a visual inspection was done.

Sensitivity Test (SensT)

SensT was applied to patients on day 30.1¢ Two do-
nor sites were compared by performing two different
steps, including submersion of the sharp end of the
periodontal probe and frictional movement. Partici-
pants were asked to rate their sensory loss as severe,
moderate, or none at all using a 3-point verbal de-
scriptive scale.

Pain

Patients were asked to evaluate their postopera-
tive pain levels on postoperative days 1, 3, 7, and 14
using the Visual Analog Scale (VAS).17 VAS includes a
continuous 10-cm line, with 1 showing minimal pain
and 10 showing severe pain. A score of 0 was given if
the patient reported no pain.

Analgesic Usage

Patients took analgesics if needed. Patients were
asked to record their total analgesic intake within the
first 7 days after surgery.

Wound Size (WS)

On postoperative days 7, 14, 21, and 30, wound
length and width were calculated using a millimetric
periodontal probe.

Wound Healing (Landry, Turnbull, and Howley
(LTH) index)

Within the scope of the Landry, Turnbull, and
Howley (LTH) index, an evaluation was made for the
wound area after the operation.18 In the scale, 1 point
corresponded to very poor healing, whereas 5 points
corresponded to excellent healing.l® Records were
collected from the patients on days 3, 7, 14, 21, and
30.15

Tissue Thickness (TT)

The TT of the palatal area was measured preoper-
atively. The apical 2 mm of the gingival margin of the
premolars was considered to be the border, and the
mean TT was determined by measurements from the
apical point of this border. This procedure was per-
formed with a silicone stopper and a #20 endodontic
spreader.l5 The needle was carefully placed
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perpendicular to the mucous surface until it came into
contact with the palatal bone.¢ The depth of penetra-
tion was then measured and recorded with a digital
caliper (Mitutoyo Digimatic Caliper, Japan). The same
measurements were performed and recorded on day
21 and at week 6.

Postoperative care

Antibiotics (500 mg amoxicillin, Largopen, Bilim
[lac San. ve Tic. A.S. Tekirdag/Turkey), analgesics
(500 mg paracetamol, Parol, Atabey Ilac Fabrikasi A.S.
Istanbul/Turkey) and antiseptic spray (chlorhexidine

digluconate, Kloroben, Drogsan Ilaclari San. ve Tic. A.S.

Ankara/Turkey) were prescribed for all patients to
use for one week. The palatal sutures were removed
onday 7.

Statistical Analysis

According to the previous study,?? it was observed
that the standard deviation for VAS values ranged
from 0.31 to 1.37. Thus, in this study, the standard de-
viation was taken as 0.84 for the VAS value. In addi-
tion, for the 0.05 type I error rate, the Z value and ef-
fect size were assumed to be 1.96 and 0.48, respec-
tively. Based on this information and according to the
equation of sample size calculation (n = Z2 02/ d2), the
minimum sample size was found to be 12.

Descriptive statistics were expressed as median,
mean, standard deviation, minimum, and maximum
values for the parameters. The Friedman's test was
used to compare these parameters over time. In addi-
tion, the Wilcoxon test was used to compare the de-
pendent groups. The Spearman correlation coeffi-
cient was calculated to determine the relationship be-
tween continuous variables from the features empha-
sized, while the Chi-Square test was used to deter-
mine the relationship between categorical variables.
The Mann-Whitney U test was used to compare the
groups in terms of the difference between times. The
statistical significance level was accepted as 5% for
the calculations, and the SPSS (Version 23 Statistical
Package for the Social Sciences) statistical package
program was used for analyses.

RESULTS

The mean age of the 12 patients (8 females and 4
males) included in the study was 41.33+9.345. De-
scriptive characteristics about age and gender are
given in Table 1. Bleeding, epithelialization, and
SensT evaluations are given in Table 2. There was a
statistically significant difference in intraoperative

bleeding between the groups (p=0.000). Accordingly,
while intraoperative bleeding was not observed in the
TG, 75% of intraoperative bleeding was noted in the
CG. Secondary bleeding was not observed in any of
the patients in either group.

Table 1 Descriptive characteristics about age and gender

Female 8 (66,7 %) 38 + 8,864
Male 4 (33,3 %) 48+ 6,928 42 54
Total 12 (100 %) 41,33+ 9,345 28 54

n: Number of patients, St. Dev: Standard deviation

Table 2 Bleeding, epithelialization and sensitive test evalua-
tion

Intraoperative bleeding

Control Group n (%) 9 (75%) 3 (25%)
Test Group n (%) 0 (0%) 12 (100%)
p 0,001
Secondary bleeding
Control Group n (%) 0 (0%) 12 (100%)
Test Group n (%) 0 (0%) 12 (100%)
p 0,999
Complete Epithelialization on day 7
Control Group n (%) 0 (0%) 12 (100%)
Test Group n (%) 0 (0%) 12 (100%)
p 0,999
Complete Epithelialization on day 14
Control Group n (%) 1(8,3%) 11 (91,7%)
Test Group n (%) 4 (33,3%) 8 (66,7%)
p 0,132
Complete Epithelialization on day 21
Control Group n (%) 10 (83,3%) 2 (16,7%)
Test Group n (%) 12 (100%) 0 (0%)
p 0,140
Complete Epithelialization on day 30
Control Group n (%) 12 (100%) 0 (0%)
Test Group n (%) 12 (100%) 0 (0%)
p 0,999
None Moderate
Sensitivity Test
Control Group n (%) 6 (50%) 6 (50%)
Test Group n (%) 6 (50%) 6 (50%)
p 0,999

Pearson Chi-Square

p < 0.05 statistically significant

Epithelialization was incomplete on day 7 in both
groups. Although higher epithelialization (33.3%)
was detected in the TG compared to the CG on day 14
(8.3%), there was no significant difference between
the groups (p=0.132). Epithelialization was

\[S§|DENT . Dis HEKIMLIGI DERGISI 78



Investigation of the Effect of Ankaferd Blood Stopper on Wound Healing in the Donor Site

completed in all wound sites in the TG, especially on
day 21, while it was completed on day 30 in the CG.
Equal sensitivity was detected in both groups as per
the SensT. No patients reported severe sensitivity or
tenderness.

The values and comparison results of the groups in
terms of mean pain score, analgesic usage, WS, LTH
index, and TT are given in Table 3. When the mean
VAS scores were evaluated in terms of postoperative
pain, there was no significant difference between the
groups. In the CG, a significant difference was found

intragroup in terms of VAS scores (p<0.001). Accord-
ingly, the day-1 mean VAS score (4.50+2.43) differed
significantly from all other days. Also, no significant
difference between the VAS pain scores of the 7th day
and the VAS pain scores of both the 3rd and 14th days.
In the TG, a significant difference was found in in-
tragroup VAS pain scores. In the TG, the day-1 pain
score was found to be statistically significant only
with the day-14 pain score (p<0.001). There was no
significant difference between the pain scores on days
3 and 7 in the TG.

Table 3 The values and comparison results of the groups in terms of pain, analgesic usage, wound size, LTH index, and tissue thickness

Pain (score)

1st day 3,50 4,50 a 2,43 2,00 9,00

3rd day 2,50 2,50b 1,88 ,00 6,00

7th day 1,00 1,75 bc 1,82 ,00 5,00
14th day ,00 0,33 ¢ 0,49 ,00 1,00
p 0,001*

Analgesic usage (number)

1st day 1,00 1,08 a 0,67 ,00 3,00

2nd day 1,00 0,92 ab 1,00 ,00 3,00

3rd day .00 0,42b 0,67 ,00 2,00

4th day ,00 0,17 b 0,39 ,00 1,00

5th day ,00 0,08b 0,29 ,00 1,00

6th day ,00 0,25b 0,62 ,00 2,00

7th day ,00 0,25b 0,62 ,00 2,00
p 0,001*

Wound size (mm)

7th day 104,00 108,58 a 41,81 50,00 200,00
14th day 84,25 85,04 b 31,37 44,00 133,00
21st day 65,00 67,96 bc 31,29 15,00 126,00
30th day 51,50 53,00 ¢ 22,61 12,00 85,00
p 0,001*

LTH index

3rd day 1,00 1,25e 0,45 1,00 2,00
7th day 2,00 2,08d 0,51 1,00 3,00
14th day 3,00 2,67 ¢ 0,49 2,00 3,00
21st day 3,50 3,50b 0,52 3,00 4,00
30th day 4,00 4,42 a 0,51 4,00 5,00
p 0,001*

Tissue thickness (mm)

Baseline 3,79 3,66a 0,41 3,00 4,25
21st day 2,30 2,38c¢ 0,32 1,97 2,87
6th week 2,99 2,99b 0,37 2,32 3,72
p 0,001*

3,50 4,00 a 2,66 ,00 9,00 0,321
3,50 3,50 ab 2,15 1,00 7,00 0,231
1,50 2,42 ab 2,87 ,00 10,00 0,344
,00 1,00 b 2,59 ,00 9,00 0,414
0,001*
1,00 1,08a 0,67 ,00 2,00 0,999
1,50 1,17 a 1,11 ,00 3,00 0,317
,50 0,92 ab 1,24 ,00 4,00 0,109
,00 0,67 ab 1,23 ,00 4,00 0,197
,00 0,50 ab 0,80 ,00 2,00 0,102
,00 0,50 ab 0,80 ,00 2,00 0,180
,00 0,33b 0,78 ,00 2,00 0,655
0,002*
106,00 117,04 a 33,39 75,00 175,00 0,410
85,00 82,08 b 24,88 30,00 120,00 0,477
66,50 64,17 bc 22,24 27,00 100,00 0,398
46,00 46,75c 20,09 24,00 90,00 0,285
0,001*
1,00 1,25e 0,45 1,00 2,00 0,999
2,00 1,92d 0,29 1,00 2,00 0,157
2,50 2,50c 0,52 2,00 3,00 0,157
3,00 342D 0,67 3,00 5,00 0,564
4,00 4,42 a 0,51 4,00 5,00 0,999
0,001*
3,74 3,77 a 0,32 3,25 4,25 0,505
2,09 2,16¢ 0,54 1,50 2,95 0,347
3,18 3,21b 0,53 2,10 4,01 0,147
0,001*

a.b. c. d.e.: ¥ Taking different lowercase letter in the same column, the difference between tenses (periods) is significant

p<0.05: statistically significant

LTH: Landry, Turnbull, and Howley index, Max.: maximum, Min.: minimum, mm: millimetre, St. Dev.: standard deviation

In the CG, it was noted that a significantly higher
number of analgesics were used on day 1 compared
to days 3, 4, 5, 6, and 7. No significant difference was
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found in analgesic usage on other days. In the TG, in-
tragroup comparisons revealed a significant differ-
ence in total analgesic usage. Accordingly, the
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difference between day 1 and day 7 was statistically
significant, while the difference between the other
days was similar. No significant difference was found
in total analgesic usage in the comparison between
the groups. On day 1, analgesic usage was the same in
both groups.

There was no significant difference in WS, in the
LTH index, or in TT between the groups. The grading
of the LTH index revealed significant differences in in-
tra-group comparisons. The greatest healing was ob-
served on day 30 in both groups. In terms of the TT,
intragroup comparisons revealed that the greatest
healing occurred significantly at week 6 in both
groups. When the difference between the groups in
terms of the amount of change between the times was
analyzed, only the change in TT between the 21st day
and the 6th week was found to be statistically signifi-
cant (p=0.028) (Table 4). Accordingly, there was an
increase of 0.61 mm in the TT in the CG at week 6 com-
pared to day 21, while there was an increase of 1.05
mm in the TG. According to this, it can be said that the
amount of improvement in the test group is greater
than the control group.

Table 4 Analysing the amount of change between times for

wound size and tissue thickness

A wound size 70-14t day 23,54 2482 3496 2556 0,279
A Wound size7-215t day 40,63 21,09 5288 2676 0226
Awoundsize 78-30% day 5558 2621 70,29 31,93 0,230
A woundsize 14t-215t day 17,08 11,78 17,92 12,94 0870
Awound size 21530t day 1496 1091 17,42 14,27 0,640

A Tissue thickness Baseline-21st day 1,28 0,38 1,61 044 0,064
A Tissue thickness Baseline-6t week 2,49 0,46 2,77 0,32 0,104

A Tissue thickness 215-6 week -0,61 036 -1,05 053 0,028*

Mann-Whitney U test
p<0.05: statistically significant

St. Dev.: standard deviation

DISCUSSION

In periodontology and implant dentistry, the
method of soft tissue grafting from the palatal region
is a widely used procedure. FGG is one of the most
preferred of these soft tissue grafts. Tavelli et al. 2! de-
fined a safety zone for the removal of soft tissue grafts
such as FGG from the palatal region, but various com-
plications are still observed following FGG. These
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complications that may occur during or after FGG in-
clude excessive bleeding, exposed bones, pain, and re-
current herpetic lesions.* Such undesirable condi-
tions have led clinicians to conduct more comprehen-
sive research to smoothly accelerate wound healing.
Nevertheless, the palatal regions are preferred for ob-
taining soft tissue grafts.2223 In recent years, the ma-
jority of clinicians have preferred various agents to
prevent complications. Keceli et al. 5 investigated al-
ternative solutions for hemostasis and early wound
healing using the ABS. Thus, it can be thought that the
use of a hemostatic agent may be critical for factors
such as bleeding, postoperative pain, and wound heal-
ing.

ABS is a medicinal plant extract used as a hemo-
static agent. In an animal study, ABS application to
bone defects was reported to histopathologically in-
crease the formation of new bone in early bone heal-
ing while reducing the formation of inflammation and
necrosis.2* Guler et al. 25 in a recent animal study have
suggested that ABS may support early periodontal re-
generation in fenestration defects. The antibacterial
properties of this plant were thus proven.8 In addition,
it was found that ABS significantly reduced wound di-
ameter and inflammation while significantly increas-
ing fibrosis.26 In another animal study, orally admin-
istered ABS was reported to be non-toxic.2’” A review
of its clinical use in dentistry shows that ABS has been
used as part of antithrombotic therapy in the treat-
ment of periodontal defects and tooth extraction, but
there are limited number of randomized controlled
studies on its use in the mucogingival area, especially
at donor sites.510.12 Qur study has investigated the ef-
fectiveness of ABS in periodontal surgery, aiming to
contribute to the literature with the results obtained.

Complications associated with bleeding in the pal-
atine area may adversely affect the patient's health
and quality of life, as well as reflect negatively on the
patient's desire to undergo another surgical proce-
dure. In our study, a significantly positive effect was
observed in the palatal area where ABS was used in
terms of intraoperative bleeding compared to the CG.

Keceli et al. 5 reported that the rate of wound clo-
sure in the donor area increased following FGG appli-
cations where ABS was used. The authors thought
that due to the rapid clot formation provided by ABS,
early healing could occur in the connective tissue,
thus causing faster wound closure. Gul et al. ¢
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observed an increase in epithelial regeneration in the
7,14, and 21-day ABS groups although it was not sta-
tistically significant. Despite higher complete epithe-
lialization in the TG on day 14 supports the results of
our studies, no difference between the groups in our
study. In addition, when the amount of change be-
tween the times was analyzed, only the change in TT
between the 21st day and the 6th week was found to
be statistically significant (p=0.028). According to
this, it can be said that the amount of healing in the TG
is greater than the CG in terms of TT.

In FGG surgery, donor sites heal through second-
ary wound healing, which is known to be associated
with postoperative pain.3 There are various agents or
treatment methods to reduce postoperative pain. He-
mostatic collagen or gelatin sponge has been shown
to significantly reduce patient morbidity compared to
spontaneous secondary healing, especially when
combined with cyanoacrylate tissue adhesive.6 Simi-
larly, platelet-rich fibrin (PRF) was found to be asso-
ciated with lower postoperative pain scores when
compared with spontaneous healing.2829 The evalu-
ation of the VAS pain scores related to ABS in our
study revealed no significant difference between the
groups, but interestingly, it was observed that the
pain score average tended to be higher on all days ex-
cept the first day in the TG. In parallel, although the
TG displayed higher analgesic intake on days 2, 3, 4, 5,
and 7 compared to the CG, no significant difference
was found in total analgesic intake in the comparison
between the groups. It should not be ignored that
these results might have been affected by many fac-
tors due to the nature of pain sensation. Since pain is
a subjective measurement, it can vary considerably
among individuals. Another important factor in this
regard is that the preferred VAS scale may tend to
yield different results.3? Therefore, although it is a
valid method, it has some limitations. However, pro-
spective studies with larger samples are needed for a
definite conclusion.

Since available studies are insufficient to conduct
comparisons, we examined studies evaluating LTH in-
dex scores in palatal wound healing using PRF.
Kiziltoprak and Uslul4 also reported that the LTH
scores of the autologous fibrin glue group were signif-
icantly higher than the control and injectable-PRF (i-
PRF) groups. Similarly, Samani et al. 20 reported that
LTH index scores were significantly higher in the
platelet-rich plasma group compared to the control
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group. In our study, contrary to these studies, no sig-
nificant difference was found in LTH index scores be-
tween the groups. We think that this is due to the fact
that the short-term healing was slower in the ABS
group than the CG.

The presented study had some limitations. In our
study, the small number of patients, the lack of gender
equality, and the absence of long-term results consti-
tute the main limitations. Another limitation was that
the program was not used to the calculation of the WS
and the practice of home care was patient-centered,
despite the training of patients on wound care.

CONCLUSION

In our study, it can be said that ABS has a positive
effect on intraoperative bleeding, short-term com-
plete epithelialization, and long-term TT following
FGG surgery. However, ABS has been observed to be
insufficient in providing an advantage over collagen
sponge alone in increasing early wound healing, re-
ducing the amount of analgesic usage, and reducing
postoperative pain. As a result, we believe that large-
scale studies with a larger sample size may yield more
accurate results in elucidating the effectiveness of
ABS.
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Amag: Genel sagligin ayrilmaz bir parcasi olan agiz-dis sagliginin korunmasinda dis hekimlerine oldugu kadar tip hekimlerine de biiyiik gérev
diismektedir. Bu ¢alismanin amaci tip fakiiltesi 1. siif ve 6. sinif 6grencilerinin agiz-dis saghgina iliskin bilgi, tutum ve davranislarini degerlen-
dirmektir.

Gereg ve Yontemler: Calismaya Ganakkale Onsekiz Mart Universitesi Tip Fakiiltesi’nde égrenim géren 112 1. sinif ve 92 6. sinif dgrencisi dahil
edilmistir. Tip fakiiltesi 6grencilerine ag1z-dis saghklarina iligkin bilgi diizeyleri ve oral hijyen aliskanliklarini degerlendirmek amaciyla 23 soru-
dan olusan anket formu online olarak génderilmistir. istatistiksel analizde Frekans ve Ki-kare analizleri kullanilmis, p<0,05 istatistiksel olarak
anlaml kabul edilmistir.

Bulgular: Tip fakiiltesi 6grencilerinin 6grenim yili ile dis hekimine gitme siklig1 (p=0,011), ag1z-dis saghgi ile ilgili egitim alma durumu (p=0,023),
dis ciirtiklerinin ve fircalama sirasinda diseti kanamasinin olasi nedenleri (p<0,001), dis plaginin etkileri (p=0,014), agiz hastaliklariyla iliskili
olabilecek sistemik hastaliklar ve dis hekimi konstiltasyonu gerektiren hasta gruplarina verdikleri yanitlar (p<0,001) arasinda anlamli iliski bu-
lunmustur. Tip fakiiltesi 6grencileri, agi1z-dis saghgiyla ilgili en sik dis hassasiyeti, dis ¢iiriigli ve diseti kanamasi problemleri yasadiklarini belirt-
mislerdir.

Sonug: Tip fakiiltesi egitimi, 6grencilerin ag1z-dis saghgiyla ilgili bilgi diizeylerinde olumlu anlamda bir katki saglasa da bunun yeterli diizeyde
olmadig1 goriilmektedir. Koruyucu dis hekimligi alaninda hekimlerin roliiniin anlasilabilmesi i¢in ag1z ve dis saglig1 konusunun tip egitimi miifre-
datinda yer almasinin faydali olacag) diisiiniilmektedir.

Anahtar Kelimeler: Ag1z hijyen aliskanliklari, Agiz-dis sagligy, Tip fakiiltesi 6grencileri.
Gelis: 30.03.2023 Kabul: 16.07.2023 Yayin: 28.08.2023

ABSTRACT

Aim: Physicians, as well as dentists, play an important role in protecting oral and dental health, which is an essential component of overall health.
The aim of this study was to evaluate the oral and dental health knowledge, attitudes, and behaviors of medical undergraduate students in the
first and sixth year.

Material and Methods: 112 1st-year and 92 6th-year medical students of Canakkale Onsekiz Mart University were included in the study. A
questionnaire consisting of 23 questions was sent online to medical students to determine their knowledge of oral and dental health and their
oral hygiene habits. Frequency and Chi-square analyses were used for statistical analysis, and p<0.05 was considered statistically significant.
Results: A significant relationship was found between medical students' years of education and their responses to frequency of dental visits
(p=0.011), received training on oral health before (p=0.023), possible causes of dental caries and gingival bleeding during tooth brushing
(p<0,001), the effects of dental plaque (p=0.014), the systemic diseases that may be associated with oral diseases, and the patientgroups requiring
dental consultation (p<0.001). Medical students stated that they most commonly experience tooth hypersensitivity, dental caries and gingival
bleeding problems related to oral and dental health.

Conclusion: Although medical education contributed positively to the knowledge level of students about oral-dental health, this was insufficient.
It is considered that it would be beneficial to include the subject of oral-dental health in the medical education curriculum in order to understand
the role of physicians in the field of preventive dentistry.
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GIRIS

Ag1z ve dis saghig1 genel sagligin ayrilmaz bir par-
casidir.1-3 Agiz hastaliklar ile diyabet, hipertansiyon,
metabolik sendrom, obezite ve kardiyovaskiiler has-
taliklar gibi sistemik hastaliklar arasinda yakin bir
iliski vardir.+7 Agiz hastaliklar sistemik hastaliklarin
gelismesine neden olabilecegi gibi,89 ag1z hastaliklari-
nin gelismesinden de sistemik hastaliklar sorumlu tu-
tulabilmektedir.10.11

Toplumlarin genelinde tip hekimlerine basvuran
bireylerin sayisi, dis hekimlerine bagvuran bireylerin
sayisindan fazladir. Bu nedenle, agiz ve dis saglig1 ko-
nusunda bilingli bir toplum yaratilmasinda, tip he-
kimlerinin bu konudaki farkindaliklar1 yadsinamaz
bir 6neme sahiptir.1213 Ayni zamanda tip hekimleri-
nin agiz hijyeni aliskanliklar1 da topluma rol model
olusturulmasinda olduk¢a 6énemlidir.14 Bir toplumda
agiz-dis saglhinin genel saglik durumu ile olan iliskisi-
nin farkindaliginin saglanmasi ancak dis hekimleri ve
tip hekimlerinin beraber uyum icinde calismalariyla
miimkiind{ir.15

Ulkemizde dis tedavilerinin maliyetlerinin yiiksek-
ligi, dis hekimlerinin sayisinin tip hekimlerine gore
gorece az olusu, dental tedavilere yonelik malzeme ve
ekipmanlarin 6zellikle kirsal kesimlerde kolaylikla
saglanamamasi nedeniyle agiz-dis sagligina yonelik
hizmetler i¢in acil servislere ve saglik ocaklarina bas-
vurulabilmektedir.l6 Yiiksekogretim istatistiklerine
gore 2021-22 yillarinda 13.239 yeni mezun tip heki-
minin oldugu ve bu sayinin yillara gore artis goster-
digi bilinmektedir.l” Yeni mezun hekimlerin biiyiik
bir kisminin 1. basamak saglik kuruluslarinda géreve
baslayacaklar1 goz 6niinde bulunduruldugunda, tip
fakiiltesi egitimi sirasinda hekim adaylarina agiz-dis
sagliginin korunmasi ve bakimi hakkinda dogru bilgi
ve davranis seklinin benimsetilmesinin biiyiik 6nem
arz ettigi disiinilmektedir. Boylece dis hekimlerin-
den 6nce tanisilan tip hekimlerinin 6zellikle ebeveyn-
lere rehberlik etmesiyle iyi bir bakim ve kontrol alis-
kanlig1 ¢cocukluktan kazandirilabilecektir. Eriskin bi-
reylerde ise ¢liriik riski yliksek bireylerin taninmasi
ve dis hekimlerine yonlendirilmesiyle ¢tliriigiin 6nlen-
mesi icin 6zel koruyucu stratejilerin uygulanmasina
firsat taninabilecektir.

Tip fakiiltesi egitim mifredatinda, agiz-dis saghig:
ve ag1z-dis sagliginin genel saglik ile iliskisine yonelik
yeterli bir egitimin mevcut olmadigi bilinmekte-
dir.1819 Bu nedenle arastirmanin hipotezi, tip fakiiltesi
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egitiminin hekim adaylarinin agiz-dis saghg: aliskan-
liklar1 ve agiz-dis saghigina iliskin bilgi diizeylerinde
fark edilir bir katki yaratmadig1 yoniindedir. Bu dog-
rultuda, bu calismanin amaci tip fakiiltesi 1. sinif ve 6.
sinif 6grencilerinin agiz-dis saghgi aliskanlhklar1 ve
agiz ve dis sagligina iliskin bilgi diizeylerini karsilas-
tirarak, tip egitiminin bu anlamda fark edilebilir bir
katki olusturup olusturmadigini belirleyip, saptanan
eksikliklere ¢6ziim onerileri sunmaktir.

GEREC ve YONTEMLER

Arastirma izni Canakkale Onsekiz Mart Universi-
tesi Bilimsel Arastirmalar Etik Kurulu’'ndan
01.12.2022 tarih ve 21/17 sayili karar ile alinmistir.
Ardindan c¢alismanin gergeklestirilecegi Canakkale
Onsekiz Mart Universitesi Tip Fakiiltesi'nden aras-
tirma amach tip fakiiltesi 6grencilerine anket uygu-
lama izni alinmistir.

Arastirma evrenini 2022-2023 egitim-6gretim y1-
linda Canakkale Onsekiz Mart Universitesi Tip Fakiil-
tesi’'nde 6grenim goren 1. sinif ve 6. sinif 6grencileri
olusturmaktadir. Aralik 2022-Ocak 2023 tarihleri
arasinda 400 tip fakiiltesi 68rencisi, cevrimici anket
daveti aracilifiyla ¢alisma hakkinda yazili olarak bil-
gilendirilmistir.

Veri toplamada online anket formundan yararlanil-
mistir. Anket formu demografik 6zelliklerin, agiz-dis
saghigiyla ilgili tutum, davranis ve bilgi diizeylerinin
sorgulandig1 dort boliimden olusan toplam 23 soru
icermektedir. Anket sorulari, Mulla ve Omar2®in tip
fakiiltesi oOgrencileriyle gerceklestirdigi, Yao ve
ark.2’nin dis hekimligi ve tip fakiiltesi 6grencilerini
kiyasladigi 6nceki calismalarindan uyarlanmistir. An-
ketin 1. kisminda katiimcilarin yas, cinsiyet ve 6gre-
nim yillarindan olusan demografik 6zelliklerinin yer
aldigi sorular; 2. kisminda dislerini giinde kag kez fir-
caladiklar, dis firgalamaya ayirdiklar siire gibi agiz-
dis sagligina iliskin davranislar1 ve agiz-dis saghigiyla
ilgili yasadiklar1 mevcut problemlerin yer aldig1 soru-
lar; 3. kisminda agi1z-dis sagligina iliskin tutumlarinin
yer aldig1 sorular; 4. kisminda ise agiz-dis saglhigina
iliskin bilgi sorular1 yer almaktadir. Anket formu

https://docs.google.com/forms/ iizerinden tip fakiil-

tesi 6grencilerine gonderilmistir.
istatistiksel Analiz

Arastirma verilerinin istatistiksel analizinde IBM-
SPSS 21.0 (Chicago, IL, ABD) yazilim programi kulla-
nilmistir. Demografik veriler Frekans analizi ile,
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kategorik degisken farkliliklari ise Ki-kare analizi ile $ekil 2: Katilmcilarin demografik 6zellikleri
belirlenmistir. p<0,05 istatistiksel olarak anlamh ka- o T
Cinsiyet Yas Tip fakiiltesi 6grenim yil
bul edilmistir.
%22,5
BULGULAR %42,6 %43,1 %451 o549
A Eeuts %235
Calismaya katilmay1 goniilli olarak kabul eden ve
%10,8

anket formunu eksiksiz dolduran 112 1. sinif ve 92 6.

.. e . . [ Erkek (n=87) ] 18-19 (n=88) ] 1. sinif (n=112)
sinif, toplamda 204 tip fakiiltesi 6grencisi calismaya [ Kadin (n=117) O 2021 (n=22) O 6. smif (n=02)
dahil edilmistir (Sekil 1). Anket yanitlama orani %51 O 2223 (n=48)

[] >24 (n=46)

olarak tespit edilmistir. Sekil 2 anket katilimcilarinin
demografik verilerini 6zetlemektedir. Calismaya kati-
lan bireylerin, cinsiyet ve 6grenim gordiikleri yil dagi-
limlar1 oranlarinin benzerlik gosterdigi, katilanlarin
cogunlugunun (%43,1) 18-19 yas araliginda oldugu

Calismaya katilan tip fakiiltesi 6grencilerinin agiz-
dis saghigi davranislarinin dagilimi Tablo 1’de goste-
rilmektedir. Buna gore 6grencilerin 6grenim yil ile
dis hekimine gitme sikliklar1 arasinda anlamli bir

oriilmektedir. ot . a0
& iliski bulunmaktadir (p=0,011). 1. sinif 6grencilerinin
Sekil 1: Calismanin akis semast %>54,5’inin ‘problem yasar yasamaz’, 6. sinif 6grenci-
Sovinichdavet ot davt lerinin ise %39,1’inin ‘problem uzun siire devam etti-
kgb"deE:‘i"zléf'"'"a'] Sl ginde’ dis hekimine basvurduklar tespit edilmistir.
e 1 ke e W Ogrencilerin 6grenim yil ile agiz-dis saghg1 davranis-

katilimeilar katilimeilar . v o . o . I
{ (n=113) L (n=87) lar1 arasinda bir diger anlaml iliski agiz-dis saghg:

egitimi alma konusunda gdzlenmektedir (p=0,023).

Callsmadkarhg\kalllan t Tamamlanan anketler W [ Tamamlanan anketler J {Cnl\smaﬂél}‘clmrwlen\
an“:.- ler (n=112) (n=92) ann: ler Y . ss 0 ) _
e ems | I | - Calismaya katilan 1. sinif 6grencilerinin %17,9'u, 6. s1

J nif 6grencilerinin ise %31,5’i daha dnce bu konuyla il-
gili bir egitim aldiklarinm belirtmislerdir.

Degerlendirilen anketler
(n=204)

Tablo 1: 1. sinif ve 6. sinif tip fakiiltesi 6grencilerinin agiz-dis saghg davranislarinin dagilimi

Giinliik dis fircalama siklig1

<1Kkez 20(17,9) 14 (15,2)
2 kez 80 (71,4) 70(76,1) 0,570 0,752
>3 kez 12 (10,7) 8(8,7)
Dis fircalama siiresi
<1dk 16 (14,3) 16 (17,4)
2dk 68 (60,7) 55 (59,8) 0,417 0,812
>3 dk 38 (25,0) 21(22,8)
Dis fircasi degistirme siklig1
<3ay 58 (51,8) 37 (40,2)
Yilda 2 kez 42 (37,5) 43 (46,7) 2,719 0,257
Kullanilamayacak hale geldiginde 12 (10,7) 12 (13,0)
Dis hekimine gitme siklig1
Diizenli olarak 11 (9,8) 11 (12,0)
groblem yasar yasamaz N 61 (54,5) 30 (32,6) 11,072 0,011%
roblem uzun siire devam ettiginde 32 (28,6) 36 (39,1)
Yagsam Kkalitesini ciddi boyutta etkileyince 8(7,1) 15 (16,3)
Dis fircalama yontemi
Dikey hareketlerle 17 (15,2) 13 (14,1)
Yatay hareketlerle 9(8,0) 11 (12,0)
Dairesel hareketlerle 67 (59,8) 52 (56,5) 0,932 0.818
Diizensiz, rastgele hareketlerle 19 (17,0) 15 (16,3)
Uygulanan diger oral hijyen yéntemleri
Dis ipi 21(18,8) 20 (21,7)
Ag1z calkalama sollisyonu 27 (24,1) 23 (25,0)
Sekersiz sakiz 29 (25,9) 20 (21,7) 0,793 0,977
Kiirdan 23 (20,5) 19 (20,7)
Higbir sey 30 (26,8) 24 (26,1)
Ag1z-dis saghgi ile ilgili egitim alma durumu
Evet 20(17,9) 29 (31,5)
Hayr 92 (82.1) 63 (68.5) 5168 0,023

WVI=§IDENT. Dis HEKIMLiGI DERGISI



Tip Fakiiltesi Ogrencilerinin Agiz-Dis Sagligina Iliskin Bilgi, Tutum ve Davranislarinin Degerlendirilmesi

Sekil 3: Tip fakiiltesi 6grencilerinin agiz-dis saghigiyla ilgili
mevcut problemlerinin dagilimi

%49,1'i, 6. sinif 6grencilerinin %47,8’i dis hassasiyeti

Renidenme = ) problemi yasamaktadir. 1. smif 6grencilerinin
gn 2/ i) ). . o . . . . s
" —— 2 rs) %37,5’i dis cliriikleri ve diseti kanamasi problemi ile
Dig ¢iriikleri 3‘(%37:0) - . P .
et %3] karsi karsiya kalirken, 6. siif Ogrencilerinin ise
isetl kanamas! 31 (%33,7) . . TR . ) . . .
Disetigekiimesi 4438 o %37’si dis ¢lriikleri, %33,7’si diseti kanamasi proble-
Hassasiyet Pl mine sahiptir.
Bruksizm ;((;}:’;’g)) . PR . P -
aiton ) Calismaya katilan tip fakiiltesi 6grencilerinin agiz-
alitozis 28 (%30,4)
Highiri 20(617.9) dis sagligr egitimi alma durumlarina gore ilgili
18 (%19,6)
o 10 . o » 5 sorulara verdikleri cevaplar Tablo 2’de gosterilmistir.
Buna gore egitim alma durumu ile 6. siniflarin ‘yapay
Tip fakiiltesi 1. sinif ve 6. sinif 68rencilerinin agiz dislerin dogal dislerle ilgilenmekten daha az sorunlu
dis saghgiyla ilgili mevcut problemlerinin dagilimi Se- olduguna inaniyorum’ 6nermesine verdikleri yanitlar
kil 3’de gosterilmistir. Tip fakiiltesi 6grencilerinin arasinda anlamli bir iligki bulunmaktadir (p=0,009).
agiz dis saghg ile ilgili en yaygin problemlerini dis Egitim  alanlarn  %6,9'u,  egitim  almadigin
hassasiyeti olustururken, bunu dis ¢iiriigii ve diseti belirtenlerin ise %15,9'u bu 6énermeye katildiklarini
kanamasi takip etmektedir. 1. sinif 6grencilerinin ortaya koymustur.

Tablo 2: Tip fakiltesi 6grencilerinin egitim alma durumlarina gére agiz-dis saglig1 tutumlarinin dagilimi

Ag1z saghginin genel viicut saghg icin 6nemli oldugunu diisiiniiyorum.

Katiliyorum 20(100,0) 92(100,0) 29(100,0) 62(98,4)
Katilmiyorum 0(0,0) 0(0,0) : 0(0,0) 0(0.0) 01495
Bilmiyorum 0(0,0) 0(0,0) 0(0,0) 1(1,6) ,
Dis kaybinin yaslanmanin normal bir parcasi olduguna inaniyorum.
Katiliyorum 4(20,0) 28(30,4) 6(20,7) 19(30,2)
Katilmiyorum 10(50,0) 52(56,5) gﬁgé 18(62,1) 29(46,0) g:g‘;g
Bilmiyorum 6(30,0) 12(13,0) 5(17,2) 15(23,8)
Yapay dislerin dogal dislerle ilgilenmekten daha az sorunlu olduguna inaniyorum.
Katiliyorum 1(5,0) 16(17,4) 2(6,9) 10(15,9)
Katilmiyorum 15(75,0) 58(63,0) g:ggj 16(55,2) 46(73,0) ;'(;*0696*
Bilmiyorum 4(20,0) 18(19,6) 11(37,9) 7(11,1)
Eger fircalarken dis etlerim kamyorsa, bu genellikle ¢ok fazla fircaladigim ve dislerimi fircalamayi birakmam gerektigi anlamina gelir.
Katiliyorum 4(20,0) 13(14,1) 4(13,8) 11(17,5)
Katilmiyorum 13(65,0) 59(64,1) 8:23? 23(79,3) 42(66,7) ézggg
Bilmiyorum 3(15,0) 20(21,7) 2(6,9) 10(15,9)
Dislerimin nasil diizgiin fir¢alanacagini bildigime inaniyorum.
Katiliyorum 15(75,0) 71(77,2) 26(89,7) 41(65,1)
Katilmiyorum 0(0,0) 9(9.8) g:i%g 1(34) 8(127) g:gig
Bilmiyorum 5(25,0) 12(13,0) 2(6,9) 14(22,2)
Sadece dis fircalamayla oral hijyenimi yeterli diizeyde saglayacagima inaniyorum.
Katiliyorum 7(35,0) 21(22,8) 3(10,3) 8(12,7)
Katilmiyorum 11(55,0) 53(57,6) é:ggg 23(79,3) 40(63,5) S:ggg
Bilmiyorum 2(10,0) 18(19,6) 3(10,3) 15(23,8)

\\[S§)DENT. Dis HEKiMLIGI DERGISI 86



Tip Fakiiltesi Ogrencilerinin Agiz-Dis Saghgina Iliskin Bilgi, Tutum ve Davramislarinin Degerlendirilmesi

Calismaya katilan tip fakiiltesi 6grencilerinin agiz-
dis saghigiyla ilgili bilgi sorularina verdikleri yanitla-
rin dagilim Sekil 4’te verilmektedir. Ogrencilerin 63-
renim yillari ile dis ¢iiriikleri ve fircalama sirasinda
diseti kanamasinin olas1 nedenlerine verdikleri ce-
vaplar arasinda anlamh bir iliski oldugu tespit edil-
mistir (p<0,001). Dis c¢liriiklerinin nedenleri, 1. sinif
ogrencileri tarafindan ¢ogunlukla sik seker tiiketimi
(%59,5) olarak goriiliirken, 6. sinif 6grencileri ise ¢ii-
riklerin en sik yetersiz dis fircalamadan (%73,9) kay-
naklanabilecegini belirtmislerdir. Hem 1. sinif hem de
6. sinif 6grencileri fircalama sirasinda diseti kanama-
sinin olasi sebeplerini en sik ‘sert dis fircalamak’ (s1-
rasiyla %70,9; %77,2) olarak bildirmistir. Ogrencile-
rin 6grenim yillan ile dis plaginin agiz-dis sagligina
etkisi sorusuna verdikleri yanitlar arasinda anlamli
bir iliski oldugu belirlenmis (p=0,014); dis plaginin
agiz-dis sagligina olasi etkisi en sik ‘kotii bir goriintii’

(1. smiflar i¢in %43,8; 6. siniflar icin %61,5) olarak
yanitlanmistir. Ogrencilerin égrenim yillar ile agiz
hastaliklariyla iliskili olabilecek sistemik hastaliklar
ve dis hekimi konsiiltasyonu istenmesi gereken hasta
gruplarina verdikleri yanitlar arasinda da anlaml bir
iliski oldugu tespit edilmistir (p<0,001). Ag1z hastalik-
lar ile iligkili olabilecek sistemik hastaliklari, 1. sinif
ogrencileri ¢ogunlukla bilmediklerini belirtirken
(%43,8), 6. sinif 6grencileri en yiiksek oranda diabe-
tes mellitus (%56,5) ile iliskilendirmistir. Dis hekimi
konsiiltasyonu gerektiren hasta gruplar1 soruldu-
gunda, hem 1. sinif hem 6. sinif 6grencileri cogunlugu
‘Bilmiyorum’ yanitim verirken (sirasiyla %70,5;
%43,5), bunu sirasiyla ‘Bas-boyun radyoterapisi ala-
cak’ (sirasiyla %12,5; %30,4), ‘Diabetes mellitus’ (s1-
rasiyla %11,6; %25,0) ve ‘Gebelik planlayan bireyler’
(strasiyla %11,6; %18,5) yanitlar: takip etmistir.

Sekil 4: 1. sinif ve 6. sinif tip fakiiltesi 6grencilerinin agiz-dis sagligiyla ilgili bilgi sorularina verdikleri yanitlarin dagilimi
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TARTISMA

Ulkemizde Saglhik Bakanhgr'nin 2021 verilerine gére
tip hekimi sayis1 183.569 iken, dis hekimi sayisi
39.851’dir. Tip hekimlerinin yaklasik %20’si 6zel sek-
torde calisirken, dis hekimlerinin yaklasik %58,2’si
ozel sektérde calismaktadir.’” Ozel sektorde yapilan
dis tedavileri maliyetli olup, bu maliyet hastalarin
agiz-dis saghgr problemlerini, giinliik yasamlarini
olumsuz dizeyde etkileyinceye kadar ertelemesine
neden olmaktadir.22 Ulkemizde yapilan agiz-dis sag-
181 calismalarina bakildiginda, ciiriik ve diseti hasta-
liklaryla iligkili fazla sayidaki dis kayiplari, agiz-dis
sagliginin korunmasi ve gelistirilmesine yonelik prog-
ramlarin yetersiz kaldigini, koruyucu dis hekimligi
uygulamalarina gereken 6nemin verilmedigini ortaya
koymaktadir.23 Bu sebeple, 6zellikle birinci basamak
saglik kuruluslarinda gorevli hekimlerin agiz-dis sag-
1181 bilgisinin yeterli olmasi, bu konuda rehberlik edici
ve yonlendirici bir rol oynamasi beklenmektedir.24-26
Tip hekimlerinin, agiz-dis saghig1 hakkindaki bilgi ve
tutumlarini degerlendiren anket calismalarinda da
agiz-dis hastaliklarinin, toplumsal ve profesyonel
olarak alinacak bir takim 6nlemlerle 6nlenebile-
cegi konusunda fikir birliginde olduklar gortil-
migstir. Bu konuyla ilgili iilkemizde aile hekimligi
asistan hekimleriyle yapilan bir anket ¢alisma-
sinda neredeyse tiim katilimcilar, aile hekimleri-
nin toplum agiz ve dis saghgini gelistirmede
onemli role sahip olduguna inandiklarini belirt-
mislerdir.2¢ Pratisyen hekimlerle gerceklestirilen
baska bir ¢calismada da benzer sekilde hekimler,
mezuniyet oncesi ve sonrasi agiz ve dis saghgi
egitimi alma ile bu konudaki 6z giivenin artirdi-
gin1 ve oral hastaliklarin 6nlenmesinde birinci
basamagin oldukg¢a 6nemli bir rol istlendigine
inandiklarini ifade etmislerdir.2”

Tip fakiiltesi 6grencilerinin agiz-dis saghigina yo6-
nelik bilgi, tutum ve davranislarini 6lgmeyi amagla-
yan bu calismamiza katilan hekim adaylarinin biiyiik
cogunlugu agiz-dis saghg ile ilgili egitim almadikla-
rin1 (%76) belirtseler de nerdeyse tamami agiz sagl-
ginin genel viicut saghg icin 6nemli oldugu diistince-
sindeydi. Ote yandan, agiz-dis saghgi ile ilgili egitim
aldigin belirten 6. siniflarin %6,9’u dogal dislere bak-
manin yapay dislere bakmaktan daha zor olduguna
inandigini, %37,9’'u ise bu konuda bilgisi olmadigini
belirtmistir. Yine egitim aldigini belirten 1. siniflarin

%25, 6. siniflarin %6,9 dislerini dogru sekilde firga-
ladigina emin degilken, 1. siniflar icin %351k, 6. Sinif-
lar i¢in %10,3’lik bir kisim sadece dis fircalamayla
yeterli oral hijyeni saglayacagina inaniyordu. Bulgu-
lar, tip fakiltesi 6grencilerine agiz-dis sagligina iliskin
egitim saglanma noktasinda eksikliklerin oldugunu,
lisans egitimleri siirecinde maruz kaldiklar agiz-dis
sagligina yonelik bilgi kaynaklarinin yetersiz kaldi-
gin1 gostermektedir. Benzer sekilde tip ve dis hekim-
ligi fakiiltelerindeki 6grencilerin agiz-dis saglig egiti-
mine yoOnelik bilgi diizeylerinin karsilastirildig1 6n-
ceki bir arastirmada da tip hekimi adaylarinin agiz-
dis sagliginda temel bilgiler konusunda dahi yeterli
bilgi diizeyi ve egitime sahip olmadiklar1 gézlenmis-
tir.24 Malezya ve Avustralya tip fakiiltelerinde agiz
saghigl egitiminin kapsamini belirlemeyi amaglayan
bir baska ¢alismada ise her iki tilkedeki tip fakiiltele-
rinde de agiz saghgi ile ilgili verilen egitimin yetersiz
oldugu sonucuna varilmistir.28 Mulla ve Omar?2° tip fa-
kiiltesi 6grencilerinin agiz saghg bilgi, tutum ve dav-
ranislarinin orta diizeyde oldugunu belirtmis, 6gren-
cilerin neredeyse tamaminin agiz saglhiginin genel vii-
cut saghgi icin 6nemli oldugunun farkindaligini vur-
gulamistir.

Ag1z hastaliklarinin temelini olusturan dis ¢iirigu
ve periodontal hastaliklar, davranisla degistirilebilen
hastaliklar olarak kabul edilirler.2? Bu yiizden, te-
melde bu tip hastaliklarin 6nlenebilmesi icin toplum-
sal bir davranis degisikliginin yaratilmasi zorunludur.
Topluma rol model olan hekim ve hekim adaylarinin
dogru agiz-dis sagligi davranislar1 ve aliskanliklari
sergilemesi hem kendi sagliklar1 hem de toplum sag-
liginin korunmasi noktasinda 6nemli bir faktorii olus-
turmaktadir. Calismamiza katilan hekim adaylarinin
yaklasik %80'i ag1z-dis saghg ile ilgili en az bir prob-
lem yasamaktadir. Tespit edilen en yaygin problemi
dis hassasiyeti olustururken, dis c¢iirtigii, diseti kana-
masi, renklenme, halitozis ve agr1 sikayetleri de he-
kim adaylarinin yasadigi problemler arasinda sikca
rastlanmaktadir. Misilli ve ark.3? gogiis hastaliklar:
bransindan hekimlerle yaptiklar1 ¢alismalarinda, he-
kimlerin agiz-dis saghg ile ilgili yasadig1 problemler
arasinda en sik dis hassasiyeti, dis ciirtikleri, renk-
lenme, diseti kanamasi ve bruksizme rastlandigini be-
lirtmistir. Bizim ¢alismamizla benzer sekilde Yao ve
ark.?! calismalarinda, tip fakiltesi 6grencilerinin di-
seti kanamasi, dis ¢liriigii, renklenme, dis hassasiyeti,
ag1z kokusu problemleri yasadigini belirtmistir. Kati-
limcilarin ¢cogu glinde iki kez, 2 dk boyunca ve dairesel
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hareketlerle dislerini fircalamaktadir. Ancak hekim
adaylarinin yalnizca %10’u diizenli olarak dis heki-
mine gitmektedir. Dis hekimi ziyaretlerini 1. siniflar
cogunlukla problem yasar yasamaz, 6. siniflar prob-
lem uzun siire devam ettiginde gerceklestirdigini be-
lirtmislerdir. Bu durumun bilgi yetersizliginden zi-
yade, tip fakiltesi egitimi siirecinde giderek yogunla-
san ders yiikiinden kaynakli olabilecegi diisiiniilmek-
tedir. Neela ve ark.3! arastirmalarinda tip fakiiltesi 6g-
rencilerinin cogunun dogru firgalama teknigini bilme-
digini ve dislerini giinde 1 kez fircaladigini belirtmis-
tir. Naseem ve ark.32 yaptiklari calismada, tip fakiiltesi
Ogrencilerinin ¢ogu giinde 2 kez ve orta sert dis firca-
siyla dislerini fircalamaktadir. Hekim adaylarinin
%47’si firca+gargara kullanirken, %8’i firca+dis ipi
kullanmakta, %35’i de iki ayda bir dis fircasini degis-
tirmektedir. Jacob ve ark.33 Hindistan’da ¢alismala-
rina katilan tip fakiiltesi 6grencilerinin ¢ogunun dis
hekimine hi¢ gitmedigini ya da sadece akut dis prob-
lemi durumunda dis hekimini ziyaret ettiklerini be-
lirtmistir. Onceki ¢calismalarin bulgular1 da arastirma-
miza paralel sekilde, tip fakiiltesi 6grencilerine ayrin-
til1 oral hijyen egitiminin verilmesi ve diizenli dis he-
kimi kontrollerine tesvik edilmesi gerekliligini kanit-
lamaktadir.

Calismamiza katilan hekim adaylarinin bulunduk-
lar1 6grenim yilina gore agiz-dis saghgiyla ilgili bilgi
sorularina verdikleri yanitlar incelendiginde, 1. sinif
ogrencilerin 6. siniftakilere kiyasla dis ¢tiriikleri ve
fircalama sirasinda diseti kanamasinin olasi neden-
leri ve dis plaginin etkileri sorularina daha sik ‘Bilmi-
yorum’ yanitini verdikleri g6zlenmektedir. Zulfigar ve
ark.,34 calismada tip fakiiltesi
6grencilerinin ‘fircalama sirasinda diseti kanamasr’
ve ‘diseti problemleri’ farkindaliklarinin ve ‘diseti
problemlerinin tedavisi’ konularinda bilgi diizeyleri-
nin yetersiz oldugunu bildirmistir. Arikan ve ark.3s ise
tip fakiiltesi son siniftaki 6grencilerle yaptiklar: aras-
tirmalarinda, sorulan 40 bilgi sorusu neticesinde he-
kim adaylarinin agiz-dis saghgi ile ilgili anatomi ve fiz-
yoloji, bebeklik ve cocukluk, gebelik donemi ile ilgili

benzer Dbir

yeterli bilgiye sahip olmadiklarini belirlemistir.

Katilimcilar arasinda 6grenim diizeylerine goére
agiz-dis saghgiyla ilgili bilgi sorularina verdikleri ya-
nitlar acisindan en belirgin fark, agiz hastaliklariyla
iligkili olabilecek sistemik hastaliklar ve dis hekimi
konsiiltasyonu gerektiren hasta gruplar1 konularinda
tespit edilmistir. Ag1z hastaliklaryla iliskili olabilecek
sistemik hastaliklar sorusuna 1. sinif 6grenciler en sik

NEU[IS\}N
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‘Bilmiyorum’ yamitin1 verirken (%43,8), 6. siniflarin
verdigi en sik yanit1 ‘Diabetes mellitus’ (%56,5) olus-
turmaktadir. Dis hekimi konsiiltasyonu gerektiren
hasta gruplarinda ise ‘Bilmiyorum’ yanitinin 1. sinif
6grenciler arasinda oldukca yiiksek oranda verildigi
(%70,5) gorilmistiir (6. smiflar i¢cin bu oran
%43,5’ti). Oyetola ve ark.,3¢ tip hekimleri, hemsireleri
ve Ogrencileriyle yaptiklar calismada, katiimcilarin
%92’si daha 6nce hi¢bir hastay1 dis hekimine kon-
siilte etmemistir. Zhang ve ark.'nin Hong Kong’'da
809 tip ve dis hekimligi 68rencisinin katildig1 arastir-
malarinda ise 6g8rencilerin %77’si tip ve dis hekimligi
is birligine yonelik iyi bir tutum ve farkindalik sergi-
lemistir. Bu bulgulardan yola ¢ikarak, tip fakiiltesi 6g-
rencilerinin agiz-dis saghginin sistemik hastaliklarla
iliskine yonelik farkindaliklarinin ve bunun bir so-
nucu olarak mesleki yasamlarindaki dis hekimleriyle
olan etkilesimlerini arttirilmasi gerektigi diisiiniil-
mektedir. Boylece tip ve dis hekimligi arasinda gere-
ken is birligi saglanarak, hem koruyucu dis hekimligi
uygulamalar1 agisindan hem de genel sagligin korun-
masi1 agisindan faydali olacagi 6ngoriilmektedir.

Calismamizin limitasyonlar1 arasinda; arastirma-
nin Canakkale Onsekiz Mart Universitesi Tip Fakiil-
tesi’'nde 6grenim goren 1. ve 6. siniflarin dahil oldugu
kisith bir evrene sahip olmasi, arastirmaya katilimin
online anket formu {lizerinden gerceklesmesi nede-
niyle katilimcilarin sorulara verdikleri yanitlarin gii-
venilirligi, calismaya dahil olan 6grencilerin agiz-dis
sagligi durumunun belirlenmesinde dental muayene-
lerinin yapilmamasi gosterilebilir.

SONUC

Calismamizin sonucunda, Ogrencilerin 6grenim
yili ile agiz-dis saghgi egitimi alma durumlari ve agiz-
dis saghig ile ilgili bilgi sorularina verdikleri yanitlar
arasinda anlaml iliski bulunmustur. Tip fakiiltesi egi-
timinin 6grencilerin agiz-dis saghgina iliskin bilgi dii-
zeylerinde fark edilebilir bir katkis1 oldugu ancak bu-
nun yetersiz kaldig1 goriilmiistiir. Hekim adaylarinin
agiz-dis saghigiyla ilgili belirli konularda bilgi sahibi
olduklari, ancak hem toplumda rol model olusturma-
lar1 hem de koruyucu 6nlemler icin isbirliklerinin art-
tirilabilmesi noktasinda bu konudaki bilgi diizeyleri-
nin iyilestirilmesi gerektigi diisiiniilmektedir. Bu
amagla tip fakiiltesi lisans egitiminde agiz-dis saghgi
egitim programlarinin diizenlenmesi hem hekimlerin
kendi sagligi hem de toplum saglig1 acisindan yararh
olacaktur.
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ABSTRACT

Aim: To compare clinical and radiographic successes and pain dimensions of this chemomechanical agent and the traditional Atraumatic Restora-
tive Treatment (ART) method.

Material and Methods: Children aged 3-8 years who applied clinic with their parents were included in our study (n=38). Teeth included study;
Traditional ART method with an excavator, enamel chisel and probe and chemomechanical carious tissue removal method with Brix 3000 material
was applied. After caries removal methods, restorations were completed with high-viscosity glass ionomer cement (YVCIS). After restoration app-
lications, evaluation was made according to the Wong-Baker Pain Scale. The clinical success restorations were followed up for 3, 6 and 12 months
according to the modified USPHS (United States Public Health Service) criteria. Radiographic evaluation was performed in 6 and 12 months. In the
whole study, the error value was 5% and the load was accepted maintaining the p<0.05 value.

Results: At 3 and 6 months, there was a difference in marginal compliance criteria between chemomechanical caries removal and YVCIS restora-
tions applied after traditional ART methods, under surveillance (3rd month p=0.040; 6th month p=0.047). YVCIS restorations applied after the
chemomechanical caries removal method had Charlie score 2.8% in secondary caries criterion 6th month follow-up. In the evaluation made with
Wong-Baker Pain Scale, facial expressions representing “no pain” expression were preferred most both groups. When all results were evaluated
between the two groups, no difference was found when removed (p=0.536).

Conclusion: Our study; The chemomechanical caries removal method used non-surgical and acceptable caries removal techniques similar to the
conventional ART method.

Keywords: Atraumatic restorative treatment, Brix 3000, Chemomechanical caries removal, Minimal interventional dentistry, Wong-Baker pain
scale
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Amag: Bu calismada kemomekanik bir ajan ile geleneksel Atravmatik Restoratif Tedavi (ART) yonteminin klinik ve radyografik basarilari ve agri
diizeylerinin karsilagtirmali degerlendirilmesi amaglanmistir.

Gereg ve Yontemler: Calismamiza klinige ebeveyni ile basvuran 3-8 yas araligindaki ¢ocuklar dahil edilmistir (n=38). Calismaya dahil edilen
dislere; ekskavator, mine keskisi ve sond ile geleneksel ART yontemi ve Brix 3000 materyali ile kemomekanik ¢iiriik doku uzaklastirma yéntemi
uygulanmustir. Giiriik temizleme yéntemlerinin ardindan yiiksek viskoziteli cam iyonomer siman (YVCIS) ile restorasyonlar tamamlanmistir. Res-
torasyon uygulamalarindan sonra Wong Baker Agr1 Skalasina gore degerlendirme yapilmistir. Restorasyonlarin klinik basarilart modifiye USPHS
(United States Public Health Service) kriterlerine gore 3,6 ve 12. aylarda takip edilmistir. Radyografik degerlendirme ise 6 ve 12. aylarda yapil-
mistir. Calismanin tamaminda hata degeri %5 olarak alinarak p<0,05 degeri istatistiksel olarak anlamli kabul edilmistir.

Bulgular: 3. ve 6. ayda kemomekanik ciiriik temizleme ve geleneksel ART yéntemleri sonrasinda uygulanan YVCIS restorasyonlar arasinda kenar
uyumu kriterinde istatistiksel olarak anlaml bir fark bulunmustur (3. ay p=0,040; 6. ay p= 0,047). Kemomekanik ¢iiriik temizleme yéntemi son-
rasinda uygulanan YVCIS restorasyonlar 6. ay takipte sekonder ¢iiriik kriterinde %2,8 oraninda Charlie skor almigtir. Wong-Baker Agr1 Skalasi ile
yapilan degerlendirmede iki grupta da en ¢ok agn yok ifadesini temsil eden yiiz ifadesi tercih edilmistir. iki grup arasinda tiim sonuglar degerlen-
dirildiginde ise istatistiksel olarak anlaml bir fark bulunmamistir (p=0,536).

Sonug: Yaptigimiz ¢calisma; kemomekanik ¢iiriik temizleme yonteminin, geleneksel ART yontemi ile benzer sekilde agrisiz ve kabul edilebilir bir
ciiriik doku uzaklastirma teknigi oldugunu gostermistir.

Anahtar Sozciikler: Atravmatik restoratif tedavi, Brix 3000, Kemomekanik ¢iiriik temizleme, Minimal girisimsel dis hekimligi, Wong-Baker agr1
skalas1
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Evaluation of the Efficiency of Enzyme-Based Chemomechanical Method in Atraumatic Restorative Treatment of Primary Molars

INTRODUCTION

Minimal Intervention Dentistry (MID) is a philo-
sophy and approach that aims to keep teeth functi-
onal for a lifetime. Since the 1940s, many studies
on dental caries, including fluoridation, the use of
sugary foods, dental biofilms, adhesive dentistry
materials, and repetitive restoration cycles, have
taken their place in dentistry.! As part of this app-
roach, important strategies are incorporated to
prevent caries lesions from occurring, including
early detection and assessment of caries risk with
the necessary tools, remineralization of deminera-
lized enamel and dentin, anti-caries measures, mi-
nimally invasive operative interventions, and res-
torations that are repaired rather than replaced.?

Atraumatic restorative treatment (ART) is one
of the operative minimally invasive treatment tech-
niques that involves the removal of caries contai-
ning demineralized enamel and dentin using only
hand instruments, followed by restoration of the
resulting cavitation with an adhesive restorative
material.3 [t should be noted that although ART was
originally developed for use in underdeveloped so-
cieties, it has now become a part of MID in develo-
ped countries.* Dental anxiety is one of the most
common causes of delayed treatment in dentistry.
This indicates that a painless caries removal tech-
nique should be used to allow patients to receive
dental treatment. The fact that no rotary instru-
ment is used during ART and that it does not requ-
ire local anesthesia shows that ART is a technique
that can reduce the fears and concerns of patients
with high anxiety. Moreover, it is also a good alter-
native for patients with mental or physical disabili-
ties as well as for those who are bedridden.5

The advent of chemical mechanical techniques
for the removal of caries in the following years re-
volutionized the field of MID. It is preferred to use
these treatment techniques since they remove only
the infected dentin without harming the pulp and
protect healthy tissues at the same time.6 This tech-
nique allows the dissolution of denatured collagen
in demineralized tooth tissue thanks to the chemi-
cal agent used. Thus, carious tissue can be easily re-
moved with hand instruments without the need to
apply pressure. A key advantage of this technique
is that it is free of pressure, vibration, and sound.
This makes it suitable for use in anxious patients.”

In 2016, a novel enzyme-based chemomechani-
cal agent derived from the leaves and fruits of
green papaya (Carica Papaya) was introduced to
the market. Marketed as Brix 3000 (BRIX S.R.L./
Carcarana, Santa Fe, Argentina), the amount of pa-
pain in this agent has been increased to 3,000
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U/mg at a concentration of 10%. Papain is bio-en-
capsulated using EBE (Encapsulated Buffer Emul-
sion) technology. Through EBE technology, Brix
3000 can reach optimal pH levels for enzyme im-
mobilization. Brix 3000 is distinguished from other
agents by the higher papain content and the use of
EBE technology.8

In the literature, there are a limited number of
studies evaluating the pain and clinical follow-up of
the chemomechanical caries removal technique
using Brix 3000 material. Therefore, in our study,
we analyzed hypothesis HO, which assumes that
there is no statistically significant difference
between chemomechanical caries removal using
Brix 3000 material and the conventional ART tech-
nique with hand instruments, in terms of clinical
and radiographic evaluation criteria and patients’
level of pain sensation.

MATERIAL AND METHODS

This study carried out with the approval of Nec-
mettin Erbakan University Meram Faculty of Medi-
cine Clinical Research Ethics Committee dated
12.01.2022 and numbered 2022/734.

Volunteer children between the ages of 3-8 ye-
ars who applied to the Clinic of the Department of
Pedodontics of Necmettin Erbakan University Fa-
culty of Dentistry with their parents were included
in our study. Caries removal technique with hand
instruments and enzyme-containing chemomecha-
nical agent was applied to the teeth with caries on
the occlusal surfaces of the deciduous second mo-
lars of the children included in the study and with
ART indication. Patients without a systemic disor-
der (cardiovascular system, endocrine system,
central nervous system, etc.) and scored 3-4 on
Frankl's Behavior Rating Scale (FBRS) were inclu-
ded in the study.

The minimum number of teeth required for sta-
tistical analysis was determined using the G*Power
Version 3.1.9.2 software. Accordingly, in order to
reveal significant differences between caries remo-
val techniques, a minimum of 66 teeth was deter-
mined by selecting the parameters of 0.05 sensiti-
vity, 0.3 effect size, and 81% power. Considering
the possibility of case loss due to various reasons
during the patient follow-up process, the study was
initiated with 38 patients and 76 tooth restorations.
USPHS criteria include color match, edge coloring,
edge harmony, anatomical form, secondary caries,
post-op sensitivity and retention parameters. In
the radiographic evaluations, the presence of radi-
olucency in the periapical and furcal region, the for-
mation of secondary caries and the presence of re-
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sorption in the roots were examined (Figure 1). Ac-
cording to the codes, code Alpha and Beta states
that the restoration does not need to be renewed,
while code Charlie states that the restoration sho-
uld be renewed. After the restorations were comp-
leted, the patient was asked to evaluate using the
Wong Baker Pain Scale (Figure 2).

Figure 1: Study design

38 Patients, 76 Teeth
Split-mouth technique

2

Group B: Caries removal
method with enzyme-
based chemomechanical
n=38 agent
n=38

Group A: Caries removal
method with hand tools

}

Modified USPHS Clinical

Evaluation with the Wong
Baker Pain Scale

Evaluation after 3 months Evaluation Criteria
» Color match

l « Edge coloring
= « Edge harmony
+ Anatomical form
+ Secondary caries

« Post-op sensitivity
« Retantion

Radiographic Evaluation Criteria
«Presence of radiolucency in the
periapical and furcal region l

+ Secondary caries
Evaluation after 12 months L

« Presence of resorption in roots
Figure 2: Wong Baker Pain Scale used in the study
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Teeth with similar-sized cavitation were selec-
ted. We selected deciduous second molars with a
caries cavitation depth of at least 2 mm, which did
not require the use of rotary instruments (aerator,
micromotor) to enter the cavity. Teeth with caries
lesions on surfaces other than the occlusal region,
preoperative pain or inflammation, and pathologic
or physiologic root resorption (more than 1/3)
were excluded. Groups were formed by determi-
ning the right and left symmetrical teeth of the
same patient as 55-65 and 75-85 according to the
FDI numbering system using the split-mouth met-
hod. Due to the sociocultural and socioeconomic le-
vel of the patient population, common caries lesi-
ons are seen in patients who apply to the clinic. For
this reason, teeth suitable for the desired criteria
could notbe included in the study in equal numbers
in the upper and lower jaws. Randomization was
done according to the coin toss method. Restorati-
ons are always started from the right side tooth.
The chemomechanical agent was applied when it
was a coin, and the process was applied with hand
tools when it came to heads.
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Group A: Application of the Conventional
ART Technique

With the aid of cotton rolls, the caries lesion was
isolated. The unsupported enamel edges were re-
moved to facilitate access to the cavity with the
enamel chisel. After the area within the reach of the
excavator was formed, the caries were cleaned by
scraping. The caries in the pits and fissures were
removed with the help of a probe. In cases where
the caries lesion could not be completely removed
after the use of the caries indicator, the procedure
was repeated. After the completion of the cavity,
37% orthophosphoric acid (Imicryl, Konya/Turkey)
was applied to the enamel surface for 20 seconds
(sec). Afterwards, the restoration was completed
with Riva Self Cure HV and Riva Coat application
(Figure 3). The type, content, and manufacturers of
the materials used in the study are presented in
Table 1.

Table 1: The type, content and manufacturers of the materials
used in the study

. Chemomec— Papain 30000 BRIX S.R.L./ Carca-
Brix 3000 hanical rana, Santa Fe, Ar-
U/mg 10% :
Agent gentina
Auriga Internatio-
Auriga Excavator Stainless Steel nal / Sialkot, Pun-
jab, Pakistan
Saver Sond Stainless Steel Saver / Pakistan
Ocean Ena- . Ocean Dental Inst-
Ocean mel Chisel SR ruments/ Pakistan
Sablee Caries Indi- Glycol Based Ultradent / South
Seek cator FD&C Paints Jordan, Utah, ABD
High Visco- Fluoro-alumino-
Riva Self si 5 Glass To- silicate glass/ SDI/ Victoria,
Cure HV ty Polyacrylicacid/  Avustralya
nomer o
Tartaric acid
Riva COAT S.urface Coa- Acrylic monomer SDI/ Victoria,
ting Avustralya

Group B: Application of Chemomechanical Ca-
ries Removal Method

In accordance with the manufacturer's instruc-
tions, Brix 3000 was applied to the isolated caries
lesion and then waited for 2 min. Subsequently,
with the help of the excavator, the caries removal
was carried out without pressure. In the cases
where caries lesion removal was insufficient after
caries indicator application, the procedure was re-
peated. After the completion of the cavity, 37% ort-
hophosphoric acid was applied to the enamel sur-
face for 20 sec. Afterwards, the restoration was
completed with Riva Self Cure HV and Riva Coat
application (Figure 4).
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Figure 3: Traditional ART application run a. Periapical radiograph of 65 teeth included in the study before the procedure b.
Intraoral view of tooth number 65 included in the study c. Excavator brush removal d. Sablee Seek caries indicator application
phase e. Image after caries indicator f. Prepared state of the cavity g. Orthophosphoric acid application h. After Riva Self Cure HV
and Riva COAT application i. Post-procedure periapical radiograph of tooth number 65 included in the study
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Figure 4: Brix 3000 application steps a. Periapical radiograph of tooth number 55 included in the study before the procedure
b. Intraoral view of tooth number 55 included in the study c. Appearance of the chemomechanical agent applied to the tooth d.
Gentle caries removal with the help of an excavator e. Sablee Seek caries indicator application phase f. Image after caries indicator
g. Prepared state of the cavity h. Orthophosphoric acid application i. After Riva Self Cure HV and Riva Coat application j. Post-
procedure periapical radiograph of tooth number 55 included in the study

Clinical Evaluations

After the restoration applications, evaluation
was made according to the Wong-Baker pain scale.
To make pain assessments healthily, only one tooth
was treated in each session. Intraoral photographs
were taken at 3, 6, and 12 months. Due to the age
range of the patient, radiographic control was not
performed at the 3rd month; follow-ups were
made at 6 and 12 months.

Statistical Analysis

All statistical analyses were conducted using the
IBM SPSS version 25 package program. Descriptive
and frequency analyses were conducted to evalu-
ate the numerical data.

The Compare Column Proportions Test was
used to compare two caries removal techniques
applied with high-viscosity glass-ionomer cement

(HVGIC) at 3, 6, and 12 months according to modi-
fied USPHS criteria and at 6 and 12 months accor-
ding to radiological evaluation criteria. Chi-Square
Test was used to analyze the same group within
each of the periods according to the modified
USPHS criteria and radiological evaluation criteria.
The Kruskal-Wallis H-Test was used to analyze the
distribution of perceived pain levels by age accor-
ding to the Wong-Baker Faces Pain Rating scale. In
the entire study, the error value was taken as 5%,
and p<0.05 was considered statistically significant.

RESULTS

Two patients were excluded from the study be-
cause they did not come for follow-up visits at the
6th months follow-up of the applied restorations.
In the group in which the chemomechanical caries
removal technique was applied, 1 tooth was exclu-
ded from the study at the 12th month control due
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to the observation of secondary caries at the 6th
month control.

Clinical Evaluation of the Patients Included
in the Study According to USPHS Criteria

When the 3rd, 6th, and 12th months findings
were analyzed, the HVGIC restorations applied af-
ter chemomechanical caries removal and conventi-
onal ART techniques received a high Alpha score in
color matching and marginal discoloration criteria.
There was a significant difference in marginal
adaptation between HVGIC restorations after che-
momechanical caries removal and conventional
ART techniques at the 3rd and 6th months (3rd
month p=0.040, 6th month p=0.047), however,
there was no significant difference at the 12th

month. In the conventional ART technique, the cri-
terion of the marginal adaptation had a higher
Alpha score at 3, 6, and 12 months.

HVGIC restorations applied after the chemo-
mechanical caries removal method received a
Charlie score of 2.8% in the secondary caries crite-
rion at the 6th month follow-up. In HVGIC restora-
tions applied after the conventional ART technique,
secondary caries were not observed in any of the
periods. HVGIC restorations applied after chemo-
mechanical caries removal and conventional ART
techniques obtained an Alpha score of 100% in
postoperative sensitivity criteria in the 3rd, 6th,
and 12th months. HVGIC restorations applied after
chemomechanical caries removal and conventional
ART techniques obtained an Alpha score of 100%
on the retention criterion at the 3rd, 6th, and 12th
months (Table 2).

Table 2: Evaluation of restorations over all time periods according to modified USPHS criteria

Color match A (Alfa)
3 months B (Bravo)
C (Charlie) 0
A (Alfa) 33
6 months B (Bravo) 3
C (Charlie) 0
A (Alfa) 32
12 months B (Bravo) 3
C (Charlie) 0
Marginal discolo- A (Alfa) 34
ration 3 months B (Bravo) 4
C (Charlie) 0
A (Alfa) 30
6 months B (Bravo) 6
C (Charlie) 0
A (Alfa) 26
12 months B (Bravo) 9
C (Charlie) 0
Marginal adapta- A (Alfa) 34
tion 3 months B (Bravo) 4
C (Charlie) 0
A (Alfa) 30
6 months B (Bravo) 6
C (Charlie) 0
A (Alfa) 29
12 months B (Bravo) 6
C (Charlie) 0
Secondary caries A (Alfa) 38
3months oy ie) 0
A (Alfa) 35
6months oy ie) 1
A (Alfa) 35
12months (o rie) 0
Postoperative A (Alfa) 38
tenderness 3 months C (Charlie) 0
A (Alfa) 36
6months oy ie) 0
A (Alfa) 35
12months ¢ Charlie) 0
Retention A (Alfa) 38
3months i) 0
A (Alfa) 36
6months ¢ rlie) 0
A (Alfa) 35
12months ¢ (charlie) 0
* p>0,05

94,7 94,7
5,3 53 1,000
0,0 0 0,0

91,4 34 94,4

8,6 2 5,6 0,620
0,0 0 0,0

91,7 34 94,4

8,3 2 5,6 0,633
0,0 0 0,0

89,5 36 94,7

10,5 2 53 0,395
0,0 0 0,0

83,3 31 86,1

16,7 5 13,9 0,743
0,0 0 0,0

72,2 23 63,9

27,8 13 36,1 0,428
0,0 0 0,0

89,5 38 100,0

10,5 0 0,0 0,040
0,0 0 0,0

83,3 35 97,2

16,7 1 2,8 0,047
0,0 0 0,0

80,6 32 88,9

19,4 4 11,1 0,335
0,0 0 0,0

100,0 38 100,0
0,0 0 0,0 )

97,2 36 100,0
2,8 0 0,0 0,314

100,0 36 100,0
0,0 0 0,0 )

100,0 38 100,0
0,0 0 0,0 )

100,0 36 100,0
0,0 0 0,0 )

100,0 36 100,0
0,0 0 0,0 )

100,0 38 100,0
0,0 0 0,0 )

100,0 36 100,0
0,0 0 0,0 )

100,0 36 100,0
0,0 0 0,0 )
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The Radiographic Evaluation of the Patients
Included in the Study

The presence or absence of pathology (presence
of radiolucency in the periapical and furcal regions,

secondary caries, presence of root resorption) in
the teeth included in the study was evaluated radi-
ographically. Considering the radiographic evalua-
tion criteria at 6 and 12 months, no pathology was
found in any teeth in either group (Table 3).

Table 3: Distribution of the cases at 6 and 12 months in radiographic follow-ups

___-__
0,0 0,0

Presence of radiolucency There is

in the periapical and fur- 0 0
cal region
6 months None 36 100,0 36 100,0
Secondary caries There is 0 0,0 0 0,0
None 36 100,0 36 100,0
Presence of resorption in = There is 0 0,0 0 0,0
roots None 36 100,0 36 100,0
Presence of radiolucency There is
in the periapical and fur- 0 0,0 0 0,0
cal region
None
12 months 35 100,0 36 100,0
Secondary caries There is 0 0,0 0 0,0
None 35 100,0 36 100,0
Presence of resorption in There is 0 0,0 0 0,0
roots None 35 100,0 36 100,0
* p>0,05
The Wong-Baker Faces Pain Rating Scale As- DISCUSSION

sessments in Study Groups

In the assessment of pain level with the Wong-
Baker Faces Pain Rating Scale, the facial expression
representing the painless expression was prefer-
red most by both groups. When all results were
evaluated, no significant difference was found
between the two groups (p=0.536) (Graph 1). In
the evaluation with the Wong-Baker Faces Pain Ra-
ting Scale, there was no significant correlation
between the severity of pain and localization of te-
eth, tooth numbers, age, and gender of patients
(p=0.587; p=0.321; p=0.337; p=0.567).

Graphic 1: Wong-Baker Pain Scale evaluation results
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The fear of the dentist and anxiety associated
with dental treatment is among the most signifi-
cant factors contributing to the avoidance of dental
treatments. This situation negatively affects the
treatment not only in pediatric patients but also in
adult patients with dental phobia. Thus, the need
for a painless treatment method that can greatly
contribute to routine dental examinations and tre-
atments has emerged. One of the leading principles
of modern dentistry, introduced by G. V. Black in
the late 1800s, is 'extension for prevention'. In line
with this principle, the decayed surface is included
in the cavity along with the surface that is likely to
decay. As a result, more tooth tissue is removed, as
carious tissue does not determine the boundaries
of the cavity. In the following periods, with a better
understanding of the demineralization-reminerali-
zation cycle of caries and the development of adhe-
sive materials, studies moved away from this prin-
ciple and turned toward MID. In this respect, MID
has been revolutionary.

In a study in which carious tissue was removed
with ART and cavitations were restored with
HVGIC, marginal adaptation was 90.9%, marginal
discoloration was 98.7%, and the color match was
43.4% with an Alpha score at 6th month follow-up.
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At the 12th month of follow-up, the marginal adap-
tation was 78.9%, marginal discoloration was
91.5%, and the color match was 45% with an Alpha
score. No secondary caries was detected in any of
the teeth in the 6th month of follow-up. In the 12th
month follow-up, 2.8% of secondary caries were
observed.? According to all these results, the HO hy-
pothesis that there would be no statistically signi-
ficant difference between the two caries removal
methods was rejected in terms of edge fit criterion
at 3 and 6 months; was accepted in terms of all ot-
her criteria and pain level.

In a clinical trial, Faustino-Silva and Figueiredo
10 also restored the cavities cleaned by the ART
technique with HVGIC. In the 4-year follow-up of
the restorations, marginal discoloration was 63.1%,
marginal adaptation was 78.9%, and the color
match was 13.1% with an Alpha score. After 4 ye-
ars of follow-up, secondary caries was observed in
2.6% of cases.

In our study, similar results were obtained to
those reported in the literature. It is noticed that
marginal discoloration increases and marginal
adaptation decrease with increasing follow-up
time. It is of great importance to examine the mar-
ginal adaptation of the restorations as it may lead
to microleakage in the future. Depending on the na-
ture of the material or the practitioner, the forma-
tion of openings along the margin can lead to the
accumulation of microorganisms in these areas and
ultimately result in pulpal pathologies. Besides,
marginal discoloration is also an indication of mic-
roleakage and failed restorations. 11 As a result of
the loss of surface sealant, there may be marginal
leakage in restorations. Periodic renewal of the
surface sealant is believed to resolve this clinical
problem. In the studies, it is seen that the bravo
score in color matches increases as the follow-up is
prolonged. The researchers reported that this was
due to the lack of translucency of glass ionomer ce-
ment. Plus, the diet of patients can also cause dis-
coloration in restorations. When the use of restora-
tions in the posterior region is evaluated, it is con-
sidered that slight color mismatches can be ignored
in terms of aesthetics.12 The incidence of secondary
caries is also similar to studies in the literature.
This is explained by the high fluorine release of the
GIC material placed after the removal of the carious
tissue. The results of a 2011 systematic review also
support this view.13

In a study evaluating postoperative sensitivity,
the levels of sensitivity after chemomechanical ca-
ries removal using Brix 3000 material and conven-
tional caries removal techniques were compared
on the 8th, 15th, and 30th days. It was reported
that there was a significant difference between the
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two groups on the 8th, 15th, and 30th days. This
difference is thought to occur because, during the
use of Brix 3000, the enzymatic gel acts only on the
infected tissue and thus does not cause pulpal irri-
tation.14 Similarly, in our study, no significant diffe-
rence was found between the two techniques. Both
groups had an Alpha score of 100% postoperative
sensitivity at all times. It is thought that this rate
was reached as a result of preserving the affected
dentin while removing the carious tissue and res-
toring the cavities with HVGIC.

In a 2020 study, pain levels in chemomechanical
caries removal and conventional caries removal
techniques using Brix 3000 and NaOCI gel materi-
als were compared using the Wong-Baker Faces
Pain Rating Scale. A significant difference was fo-
und between the pain levels felt in the conventional
method and the pain levels in Brix 3000 and NaOCI
gel, whereas there was no significant difference
between the two chemomechanical techniques. It
has been reported that the pain felt by patients is
maximized in the conventional method. The rese-
archers attribute these results to the fact that den-
tal anxiety is mainly caused by the injection admi-
nistered during local anesthesia and the sound and
vibration caused by rotating instruments. Chemo-
mechanical agents eliminate these negative factors
and increase patient cooperation.!> Similar results
were obtained in the present study as well. After
the removal of carious tissue with conventional
ART and chemomechanical caries removal tech-
niques, it was observed that patients in both gro-
ups preferred “no pain” the most on the Wong-Ba-
ker Faces Pain Rating Scale.

In the present study in which pain level was eva-
luated with the Wong-Baker Faces Pain Rating
Scale, score 3 was preferred once during caries re-
moval with Brix 3000, while scores 3, 4, and 5 were
preferred once during caries removal with the ART
method. In the study by Gupta et al. ¢ which was
similar to this study, facial expressions correspon-
ding to these scoring were not preferred by any pa-
tient in both groups. Taking all evaluations into
consideration, the comparison of pain between the
two techniques did not demonstrate any significant
differences. In both techniques, the level of pain felt
by patients is thought to decrease due to the ab-
sence of local anesthesia, vibration, and sound fac-
tors. Hence, it was concluded that patients did not
select expressions representing severe pain.

Nevertheless, the present study has certain limi-
tations. The dense trabecular structure in the man-
dible causes blood flow and localization to be less
than in the maxilla. This can affect the level of pain
felt in the jaws. Due to this, one of the most impor-
tant limitations of the study is the fact that equal
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numbers of teeth in the maxilla and mandible were
not treated. As stated by the manufacturer, Brix
3000 dissolves carious tissue and facilitates the re-
moval of infected dentin. The contribution of this
feature to the shortening of the procedure time co-
uld not be evaluated since no time follow-up was
performed between the groups during the study.
Although it is thought that the high success rate in
both techniques is related to the restorative mate-
rial used and that self-cure HVGIC may be prefer-
red in these techniques, sufficient results could not
be obtained since it was not compared with anot-
her restorative material. For these reasons, the
chemomechanical agent used in our study should
be supported by other in vivo studies.

The number of clinical trials with Brix 3000 ma-
terial, which was introduced in 2016, is limited. In
particular, pain level and duration were evaluated
in the studies. Our study distinguishes itself from
others in that, in addition to pain assessment, a
12th month follow-up of HVGIC restorations app-
lied after the chemomechanical caries removal
method was included.

CONCLUSION

Our study demonstrated that chemomechanical
caries removal using Brix 3000 material is as pain-
less and acceptable a caries tissue removal tech-
nique as the conventional ART technique. It was re-
vealed that the chemomechanical agent used in cli-
nical follow-up did not have a negative effect on co-
lor match, marginal discoloration, marginal adap-
tation, and retention of the restoration. Given these
favorable features of chemomechanical caries re-
moval, whether it can replace conventional ART
and conventional caries removal techniques in
terms of clinical and radiographic success can only
be demonstrated by comprehensive in vitro stu-
dies and in vivo studies with longer follow-up peri-
ods.
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ABSTRACT

Aim: Thousands of videos about orthognathic surgery (OS) are shared on TikTok, one of the most popular social media platforms, and
these videos receive millions of interactions. However, the quality and reliability of these videos has not been evaluated yet. The aim of
this study is to evaluate the reliability and quality of popular videos about OS on TikTok.

Material and Methods: The hashtags #jawsurgery and #orthognathicsurgery were used as search terms, and the first 100 videos were
watched for each hashtag. The reliability of the contents was determined by the DISCERN tool and the quality was determined by the
Global Quality Scale (GQS).

Results: After inclusion and exclusion criteria, 122 videos were included in the study. There was no correlation between the number of
likes, views, and comments, and DISCERN scores and GQS scores. DISCERN scores and GQS scores increased as the length of the videos
increased. 75.4% of the videos had low reliability, while 41.8% had low quality.

Conclusion: TikTok videos offer low quality information about OS. Judging by the number of interactions, TikTok can be a useful resource
for OS patients to learn. However, OS patients should consult health professionals to verify the accuracy and reliability of the information
they obtain from social media platforms and should not accept single-source information.
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Amag: En popiiler sosyal medya platformlarindan biri olan TikTok'ta ortognatik cerrahi (OC) ile ilgili binlerce video paylasilmakta ve bu
videolar milyonlarca etkilesim almaktadir. Ancak bu videolarin kalitesi ve giivenilirligi heniiz degerlendirilmemistir. Bu ¢alismanin amaci,
TikTok'ta OC ile ilgili popiiler videolarin giivenilirligini ve kalitesini degerlendirmektir.

Gere¢ ve Yontem: Arama terimleri olarak #jawsurgery ve #orthognathicsurgery hashtagleri kullanildi ve her hashtag i¢in ilk 100 video
izlendi. Iceriklerin giivenilirligi DISCERN araciyla, kalitesi ise Kiiresel Kalite Olcegi (KKO) ile belirlendi.

Bulgular: Dahil etme ve hari¢ tutma kriterlerinden sonra 122 video ¢alismaya dahil edildi. Gorilintiilenme sayisi, begeni sayisi ve yorum
sayisl ile DISCERN puanlari ve KKO puanlari arasinda bir iliski bulunamadi. Videolarin uzunlugu arttikga DISCERN puanlar: ve KKO pu-
anlari da artt1. Videolarin %75.4'li diisiik giivenilirlige sahipken, %41.8'i diisiik kaliteye sahipti.

Sonug: TikTok videolari, OC hakkinda diistik kaliteli bilgiler sunar. Etkilesim sayisina bakilirsa TikTok, isletim sistemi hastalarinin 6gren-
mesi i¢in yararl bir kaynak olabilir. Ancak OC hastalarinin sosyal medya platformlarindan elde ettikleri bilgilerin dogrulugunu ve giive-
nilirligini dogrulamak i¢in saglik uzmanlarina basvurmasi ve tek kaynakl bilgileri kabul etmemesi gerekir.

Anahtar Kelimeler: Ortognatik cerrahi, Sosyal medya, Glivenilirlik, Kalite
Gelis: 06.04.2023 Kabul: 30.05.2023 Yayin: 28.08.2023
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INTRODUCTION

Social media platforms (SMPs) are becoming more
accessible and widespread day by day due to various
factors, such as the increasing demand for easier ac-
cess to information, the advancement of mobile de-
vices, and the growing internet connectivity.! TikTok
is a popular SMP where users can create and share
videos up to 3 minutes long through personalized
profiles or pages.2 TikTok features shorter videos
compared to other SMPs and presents them to billions
of users worldwide by highlighting the key aspects of
the content in an entertaining manner.3

SMPs have become a resource that an increasing
number of people use to access and share health in-
formation.4-¢ When patients utilize SMPs for obtain-
ing health information, they can access a larger vol-
ume of information compared to what they can obtain
from healthcare professionals.” However, concerns
arise regarding the accuracy and reliability of the in-
formation obtained through SMPs.89 The accuracy
and reliability of health information on SMPs are fre-
quently scrutinized in the field of oral and maxillofa-
cial surgery, as well as in other fields, and serve as
topics of discussion in academic articles.10-13

The orthognathic surgery (OS) population and Tik-
Tok users share a common characteristic: they are
both more prevalent among the younger population,
typically up to their 40s.1415 Therefore, it is highly
likely that OS patients will use TikTok as a source of
information, and this should not be overlooked.

While there are publications!¢-18 that evaluate the
content on various SMPs related to OS, no study has
been found that specifically analyzes the content on
the TikTok platform. The objective of this study is to

assess the reliability and quality of popular videos
about OS on TikTok.

MATERIAL AND METHODS

As the data analyzed in this study were obtained
from publicly available sources on TikTok, no re-
search or ethics committee approval was required.
However, it is important to note that ethical consid-
erations were still taken into account during the
study, including the preservation of confidentiality
for video creators and adherence to principles of
data protection.

The cross-sectional analysis was initiated on
02.12.2022 by the author, who is experienced in OS
on TikTok. Data collection was completed on the
same day. To avoid any bias from search history,
searches were conducted using the "Incog-
nito/Worldwide" mode of the relevant internet
browser, with a new TikTok account being created.
The search hashtags #jawsurgery and #orthog-
nathicsurgery were selected. The top 100 videos
for each hashtag were reviewed for relevance in
the study.

For the purpose of this study, a total of 200 vid-
eos were initially screened and selected based on
predetermined inclusion and exclusion criteria.
Videos that were considered irrelevant, misleading,
commercial, duplicates, or not in English were re-
moved from the analysis. As a result, a total of 122
videos were included in the final analysis, as shown
in Figure 1. It is important to note that these selec-
tion criteria were established to ensure that the
evaluated videos were suitable for assessing the
quality and reliability of OS content on TikTok.

Figure 1: Flowchart applied in content selection
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The videos included in the analysis were down-
loaded to local storage for later quality assessment.
Descriptive statistics were recorded for each video,
including duration in seconds, views, likes, com-
ments, days since upload, upload source, and video
topic.

The video sources were categorized into three
groups: Healthcare Professionals, Patients, and
Blog Pages. Furthermore, these users were further
classified based on the number of followers they
had. The influencers were divided into five groups,
with the classification based on the number of fol-
lowers they had.1?

The communication quality of the videos was
categorized into three groups. Videos in Group 1
did not include any additional images. Group 2 vid-
eos had minimal supporting images, typically fea-
turing a single image. Lastly, Group 3 consisted of
videos that included a variety of additional images,
such as motion pictures or multiple images.1?

To assess the reliability of the videos, the DIS-
CERN tool29, a standardized questionnaire, was uti-
lized. The quality of the videos was measured using
the Global Quality Scale (GQS)2L. The evaluation of
quality and reliability was performed by the same
author at one-week intervals, demonstrating al-
most perfect agreement (k=0.909).

Statistical analysis

Based on the results of the Kolmogorov-

Smirnov test, it was determined that the data

deviated from a normal distribution. To compare
two groups, the non-parametric Mann-Whitney
test was employed. Conversely, the Kruskal-Wallis
test was used for comparing three or more groups.
The Games-Howell test was utilized to determine
the differences between the groups. The Chi-
square test was employed to examine the relation-
ship between categorical variables. For non-nor-
mally distributed continuous variables, the Spear-
man correlation method was used, whereas Ken-
dall's Tau correlation technique was employed to
evaluate the relationship between categorical and
continuous variables. The significance level (p-
value) was set at less than 0.05, and IBM SPSS 26.0
was used for statistical calculations.

RESULTS

This study analyzed videos with the hashtags
#jawsurgery and #orthognathicsurgery, which ac-
counted for 70% and 52% of the videos, respec-
tively. Descriptive statistics for continuous data
and categorical data were presented in Tables 1
and 2, respectively. The most viewed video had
92.4 million views, while the mean number of com-
ments and likes were 4,826+17,179 and
1,191,304%4,321,374, respectively. The reliability
of 75.4% of the videos was assessed as low, with
only 0.8% demonstrating high reliability. Based on
the GQS scoring for quality assessment, 41.8% of
the videos were rated as low quality.

Table 1: Descriptive Statistics of Continuously Variable Features of Tiktok Videos

Number of views 45100
Days since upload 122 6
Number of likes 122 967
Number of comments 122 0
Video length (sec) 122 5
DISCERN Section 1 122 7
DISCERN Section 2 122 7
Total DISCERN Score 122 15

92,400,000 8,163,971.43 15,197,212.448
998 290.20 250.331
35,000,000 1,191,304.44 4,321,374.865
133,900 4,826.74 17,179.080
178 29.11 28.789
32 15.33 6.797
26 9.12 3.302
63 26.34 10.406
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Table 2: Descriptive Statistics of Categorical Variable Features of Tiktok Videos

DISCERN Section 3
. Low: Serious or extensive shortcomings 92 75.4
. Moderate: Potentially important but not serious shortcoming 29 23.8
. High: Minimal shortcomings 1 .8
Global Quality Scale (GQS)
e Score 1: Poor quality, poor flow of the video, most information missing, not at all useful for patients 51 41.8
e Score 2: Generally poor quality and flow, some information listed but many important topics missing, of very limited 34 279

use to patients

. Score 3: Moderate quality, suboptimal flow, some important information adequately discussed but others poorly dis-

cussed, somewhat useful for patients 14 115

e Score 4: Good quality and generally good flow. Most of the relevant information is listed but some topics are not listed. 18 14.8

useful for patients

e Score 5: Excellent quality and flow, very useful for patients 5 4.1
Source of Upload

. Patient 93 76.2

. Healthcare professionals 21 17.2

. Blogger 8 6.6
Influencer Groups

e Nano influencer 39 32.0

e Micro influencer 25 20.5

. Mid-tier influencer 39 32.0

. Macro influencer 3 2.5

e Mega influencer 16 13.1
Subject of the Video

. Preoperative-Postoperative Appearances 27 22.1

e How the surgery is done 17 13.9

e Recovery process 65 533

. Information content 13 10.7
Quality of communication

. Videos had no supplementary visuals 56 45.9

. Videos had minimal supplementary visuals 40 32.8

. Videos rich in supplementary visuals 26 213

Table 3: Comparison of Total DISCERN Scores Means by Variables

e ———— T —— T ——

#jawsurgery 70 27.74 12.351

Hashtag #orthognathicsurgery 52 16 43 24.44 6.646 *0.595
Patient 93 15 63 25.59 10.787

Source of Upload Healthcare professionals 21 16 50 31.10 8.723 *%0.010
Blogger 8 15 28 22.50 5.757
Nano influencer 39 15 47 25.56 8.488
Micro influencer 25 16 48 29.20 10.500

Influencer Groups Mid-tier influencer 39 15 63 2456 11.339 *0.297
Macro influencer 3 17 36 27.00 9.539
Mega influencer 16 15 50 2794 12.272

Subject of the Video Preoperative-Postoperative Appearances 27 15 29 20.04 4.735 #40.000
How the surgery is done 17 16 44 28.35 8551
Recovery process 65 15 47 25.86 9.425
Information content 13 16 63 39.15 14.064
Videos had no supplementary visuals 56 15 48 21.20 8.158

Quality of communication Videos had minimal supplementary visuals 49 15 50 29.75 10.595 #40.000
Videos rich in supplementary visuals 26 17 63 32.15 9.464

* Mann-Whitney Test ** Kruskal-Wallis Test
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Table 3 shows that there was no significant dif-
ference between the total DISCERN scores of the
two hashtags (p=0.595). While healthcare profes-
sionals' videos had higher DISCERN scores than
other groups (p=0.010), there was no difference in
DISCERN scores between different influencer

groups (p=0.297). In terms of video content, infor-
mational videos scored higher on DISCERN than
other topics (p<0.05). Moreover, videos with a rich
variety of supporting images received higher DIS-
CERN scores than those with minimal or no sup-
porting images (p<0.05).

Table 4: Correlations between descriptive statistics of the features of videos and DISCERN Section 1, Discern Section 2, Discern
Section 3, Total DISCERN, and Global Quality Scale

Rho -016 -077 -011 -.022 -.015

Number of views

p .862 .399
Rho -.022 -.017
Days since upload
p .808 .850
Rho -013 -124
Number of likes
p .889 174
Rho .089 .007
Number of comments
p 332 942
Rho .548 478
Video length (sec)
p .000 .000
Rho 1.000 .758
DISCERN Section 1
p .000
Rho 1.000
DISCERN Section 2
p
Rho
DISCERN Section 3
p
Rho
Total DISCERN Score
p
Rho
Global Quality Scale
p

* Spearman Correlation Test ** Kendal’s Tau Test

Table 4 presents the results of the correlation
tests performed to examine the relationship be-
tween the descriptive statistics of the videos, DIS-
CERN scores, and GQS scores. No relationship was
found between the number of views, the number of
days since the video was uploaded, the number of
likes and comments, and quality and reliability
(p>0.05). However, video length had a moderate
positive correlation with quality and reliability
(p<0.05). Furthermore, there was a positive corre-
lation between GQS scores and DISCERN scores
(p<0.05).

Table 5 presents the findings on the differences
between the hashtags in terms of the average

.882 .814 .826
-.092 -.028 -.042
215 .760 .536
.012 -.026 -.009
.868 779 .898
.027 .082 .058
717 371 401
391 544 444
.000 .000 .000
.582 .986 .784
.000 .000 .000
.632 .835 .748
.000 .000 .000
1.000 .606 .704
.000 .000

1.000 .815

.000

1.000

number of views, where the #jawsurgery hashtag
had a significantly higher average number of views
than the other hashtag (p<0.05). The analysis also
revealed that channels with a larger number of fol-
lowers had a significantly higher average number
of views compared to channels with fewer follow-
ers (p<0.05). However, no significant difference
was found in the mean number of views between
patients, healthcare professionals, and blog pages
(p=0.106). Although videos on the healing process
were more frequently watched than videos on
other topics, the difference was not significant
(p=0.053). Furthermore, the groups did not differ
in terms of the number of videos watched based on
the quality of communication (p=0.269).

(|8 DENT . Dis HEKiMLIGi DERGISI 105



The Reliability and Quality of Orthognathic Surgery Videos on Tiktok: A Cross-Sectional Study

Table 5: Comparison of the Averages of Views of Tiktok Videos by Variable

Hashtag #jawsurgery 70
#orthognathicsurgery 52
Patient 93
Source of Upload Healthcare professionals 21
Blogger 8
Nano influencer 39
Micro influencer 25
Influencer Groups  Mid-tier influencer 39
Macro influencer 3
Mega influencer 16
Preoperative-Postoperative Appearances 27
Subject of the Video gg::;‘tgfys:gsg;s done é;
Information content 13
Videos had no supplementary visuals 56

Quality of communi-

cation Videos had minimal supplementary visuals =~ 40

Videos rich in supplementary visuals 26
* Mann-Whitney Test **Kruskal-Wallis Test

DISCUSSION

The proliferation of social media platforms has
greatly accelerated and simplified communication
and information sharing among individuals. This
trend has also impacted the healthcare sector.22-24
Users now have the opportunity to engage with
others by sharing their personal experiences with
surgeries and medical procedures.2> TikTok is one
such platform where this interaction takes place
rapidly. The platform's format, characterized by
fast-paced and relatively entertaining videos, al-
lows content to garner millions of views within a
short span of time.

OS patients and the target audience of TikTok
share a common characteristic: they are both pre-
dominantly found in the younger population.1415 In
the available data from 2023, it is observed that
92% of TikTok users fall within the age range of 13-
3415, which coincides with the age range where 0S
procedures are most commonly performed. Pa-
tients seeking information about OS, including
those undergoing orthodontic treatment or await-
ing surgery, may have a demand for videos ad-
dressing their concerns. Consequently, it becomes
crucial to assess the quality and reliability of infor-
mation shared on SMPs. To the best of our
knowledge, this study represents the initial effort
to evaluate the quality and reliability of videos re-
lated to orthognathic surgery uploaded on TikTok.

45,100 92,400,000 8,163,971.43 15,197,212.448 *0,000
1,394 22,500,000 1,746,976.31 3,947,432.234

4,637 92,400,000 6,731,035.20 13,672,147.887

1,394 7,300,000 1,402,190.19 1,878,146.615 **0.106
14,200 5,600,000 861,062.50 1,934,294.318

4,673 72,00,000 1,060,545.77 1,808,350.090

4,637 30,300,000 6,129,003.56 7,973,929.088

14,200 92,400,000 10,889,035.90 19,270,078.132 **0.001
75,100 1,500,000 778,266.67 712,631.422

1,394 7,300,000 2,545,449.63 2,310,047.094

9,227 16,300,000 3,010,504.70 4,787,906.532

1,394 5,600,000 1,117,603.94 1,562,103.905 40,053
5,531 92,400,000 8,177,671.34 15,890,795.171

4,637 7,300,000 2,345,325.92 2,489,670.386

4,673 45,300,000 4,927,528.09 8,235,581.049

4,637 92,400,000 7,546,718.58 17,998,743.517  **0.269
1,394 30,300,000 3,250,402.00 7,149,030.530

The rising popularity of video-sharing platforms
has resulted in a decrease in the number of patients
seeking information on official health websites,
while an increasing number of patients rely on so-
cial media sites for health-related information.26 In
our study, we found that the total number of views
for the 122 posts related to OS on TikTok exceeded
622 million. Upon analyzing the interactions, we
observed that there were over 90 million likes and
more than 3.6 million comments. Compared to pre-
vious studies that evaluated OS content on other
SMPs, TikTok displayed a significantly higher level
of interaction.16.17.27,28

In this study, two hashtags were utilized to
gather data, one being more general (#jawsurgery)
and the other containing a more specific technical
term (#orthognathicsurgery). It was found that
70% of the videos under the #jawsurgery hashtag
were relevant to OS, while the #orthognathicsur-
gery hashtag had 52% of relevant posts. In the
more technical term OS, the main reason for more
data loss was the sharing of orthodontic processes
and more sharing of non-English content. In the
studies conducted by Buyuk and Imamoglu28 in
2019, where videos with OS content on YouTube
were evaluated using the same hashtags as the pre-
sent study, data losses were observed to be 43%
for the #jawsurgery hashtag and 47% for the #or-
thognathicsurgery hashtag, which aligns with the
findings of the current study. The results of the
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present study indicated no significant difference
between the two hashtags in terms of reliability as-
sessment (p=0.595). Furthermore, when consider-
ing the number of views, it can be observed that the
more general term #jawsurgery reaches a broader
audience.

Previous literature has examined the reliability
and quality of YouTube videos on OS. Hegarty et
al.2? found that the majority of videos had low in-
formational content, with over half containing
poor-quality information. Ultimately, YouTube was
deemed inadequate as a reliable source of infor-
mation. Similarly, in a study by Grewal et al.18, pa-
tient-uploaded videos were categorized as excel-
lent, moderate, and poor in terms of information
content, and over 60% were found to have moder-
ate information content. It was suggested that pa-
tients seeking information on the topic should be
directed to specialists. In the present study, 75.4%
of OS content on TikTok was found to have low re-
liability. The analysis revealed that healthcare pro-
fessionals produced more reliable content com-

pared to patients and blog pages (p<0.05) (Table 3).

Informative videos were also found to be more re-
liable (p<0.05), followed by videos describing the
surgical procedure and the healing process. The
number of followers of the video creators had an
impact on the number of views (p=0.001), but it did
not affect the reliability of the videos (p=0.297).
Furthermore, the study results demonstrated that
there was no significant relationship between the
quality and reliability of the content and metrics
such as likes, views, and comments. This suggests
that videos with a higher number of views may not
necessarily provide accurate or trustworthy infor-
mation. Therefore, individuals should prioritize the
reliability and accuracy of the content when seek-
ing information on OS through TikTok, rather than
relying solely on the popularity or engagement
level of the content.

Although the content about OS on the TikTok
platform has low reliability and quality, it reaches
a very large number of audiences. In this context,
the power of TikTok should be considered. Part of
the problem of low quality here is due to the pa-
tients' lack of knowledge and one-sided experi-
ences. For example, the normal swelling and bruis-
ing that would occur after OS could be exaggerated
by patients, which could intimidate the audience.
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There was a biased approach to this issue, and it
was not presented that the swellings/bruises
would go away in a short time. Strengthening the
communication between TikTok users and doctors,
and even improving the quality of these videos by
producing collaborative content, can lead to the
formation of patient communities that are more
knowledgeable about OS.

This study had several limitations. Firstly, it was
a cross-sectional study that examined a small data
set from the TikTok platform, which provides a
vast amount of data. As TikTok is a platform with
rapidly flowing data, different search results can be
obtained at different times. Additionally, it should
be noted that while the GQS and DISCERN tools
used for evaluation are standardized, they still
have a subjective nature, and the results can be in-
fluenced by individual observers. Therefore, it is
important to interpret the study findings within
the context of these potential limitations.

Moreover, there are challenges in determining
ethical principles in social media research. While
traditional research methods require ethical com-
mittee approval, addressing issues such as partici-
pant benefits and harms, privacy, informed consent,
and confidentiality, the boundaries of these issues
are not clearly defined in social media studies. In
some European Union countries, social media-
based research is ethically controversial and not
permitted. However, the concerns raised here are
related to the sharing of users' data.2? The data of
TikTok users used in our present study has not
been publicly disclosed or shared but has been
evaluated and reported solely in the public interest.
Furthermore, methodologies similar to those used
in social media studies that do not require ethics
committee approval were employed in our study.

CONCLUSION

TikTok videos offer low quality information
about 0S. Videos with high number of views, likes
and comments may not always have quality and re-
liable information content. Thanks to possible col-
laborations between healthcare professionals and
TikTok users, the quality of these videos can be in-
creased and more accurate information can be de-
livered to wider audiences. As a result, TikTok can
be a useful resource for obtaining information for
OS patients. However, OS patients should consult
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health professionals to verify the accuracy and re-
liability of the information they obtain from social
media platforms and should not accept single-
source information.
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ABSTRACT

Aim: The aim of this study was to evaluate the clinical success and the sealing ability of a resin based fissure sealant that applied enamel
surface which was etched with conventional phosphoric acid and Er:YAG laser at different energy levels.

Material and Methods: The study consisted of two parts; the evaluation of retention, marginal discoloration, marginal integrity and new
caries formation for the clinical success after the treatment at 3, 6, 12 months; the evaluation of microleakage and penetration depth to
fissures using dye penetration test. The in vivo part of the study was the surface preparation processes, 72 teeth in each group; It consists
of 32% phosphoric Acid, Er:YAG laser- MSP (Medium Short Pulse) and Er:YAG laser- QSP (Quantum Square Pulse). A total of 45 impacted
human third molar teeth were used for in vitro part. Data were analyzed using SPSS 21.

Results: The relationship between the success rates of 12-month clinical follow-up of fissure sealants and age, gender, and localization
was assessed and there was no statistically significant correlation. When all criteria were considered, the most successful group was QSP.
All the groups demonstrated microleakage regardless of the surface preparation techniques. However, there was no statistically signifi-
cant difference between the groups.

Conclusion: It is considered to determine the optimal energy level of laser will increase the clinical success.

Keywords: Enamel, Fissure sealants, Er-YAG laser, Surface preparation, Microleakage
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(0)//

Amag: Bu calismanin amaci geleneksel olarak kullanilan asit ve farkl enerji seviyelerinde Er:YAG lazer ile piiriizlendirilmis mine
ylzeylerine uygulanan rezin esasl bir fissiir értiiciiniin klinik basarisini ve ortiiciiliik kabiliyetini degerlendirmektir.

Gere¢ ve Yontemler: Calisma iki bolimden olusmaktadir; tedaviden sonra klinik basarinin 3., 6. ve 12. aylarda retansiyon, marjinal
renklenme, marjinal biitiinliik ve yeni ¢iiriik olusumu agisindan degerlendirilmesi; boya penetrasyon testi kullanilarak mikrosizintinin ve
fissiirlere penetrasyon derinliginin degerlendirilmesi. Calismanin in vivo kismi her grupta 72 dis olmak iizere yiizey hazirhig: islemleri;
%32 fosforik Asit, Er:YAG laser- MSP (Medium Short Pulse) ve Er:YAG laser- QSP (Quantum Square Pulse olmak iizere ii¢ gruptan
olugmaktadir. in vitro kisim i¢in toplam 45 adet gémiilii iigiincii molar dis kullanilmigtir. Veriler SPSS 21 kullanilarak analiz edilmistir.
Bulgular: Fissiir ortiiciilerin 12 aylik klinik takibindeki basari oranlari ile yas, cinsiyet ve lokalizasyon arasindaki iliski degerlendirilmis
ve istatistiksel olarak anlamli bir iliski bulunamamistir. Tiim sonuglar géz 6niinde bulunduruldugunda en basarili grup QSP olmustur.
Tiim gruplar yiizey hazirlama tekniklerinden bagimsiz olarak mikrosizinti géstermistir. Ancak gruplar arasinda istatistiksel olarak an-
laml bir fark bulunmamaistir.

Sonug: Lazerin optimal enerji seviyesinin belirlenmesinin klinik basariy: artiracag diistiniilmektedir.

Anahtar Kelimeler: Mine, Fissiir ortiicli, Er-YAG lazer, Yilizey hazirligi, Mikrosizinti
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Clinical Evaluation and Microleakage of Fissure Sealant: Effect of Laser Etching vs Acid Etching

INTRODUCTION

Dental caries is one of the most common chronic
diseases in childhood.! The prevention of caries is
an important prerequisite for a healthy adult den-
tition.2 Consequently, substantial importance is
placed on the early diagnosis and treatment, pre-
serving the tooth structure as much as possible and
preventive programs that aim to reduce the rate of
caries progression in pediatric dentistry.34

Pits and fissures on the occlusal surfaces of per-
manent molar teeth increase the risk of caries for-
mation, by accumulating more microorganisms
and debris in the grooves. Therewithal, the pits and
fissures are the most susceptible to caries develop-
ment and are the most affected tooth surface.3>

The teeth are often at highest risk to caries dur-
ing the eruption process, as the enamel is not fully
matured, parents are often unaware of the newly
erupting teeth, and cleaning difficulties can arise. It
may also be a challenge for children to brush all
surfaces of the new erupting teeth, effectively, as
molars exhibit a complex morphology, with fis-
sures covering 12% of the tooth surface.2¢

Thus, sealants play a crucial role, among the car-
ies prevention practices. Sealant application is con-
sidered the most effective approach to prevent the
formation of caries on fissures and aims to trans-
form fissures that are ideal for accumulation of
food remnants and bacterial colonization, into
smooth surfaces that can be cleaned easily.”:8

Various materials are used as sealants-11 The
most critical factors affecting the clinical success of
the sealants are the resistance to microleakage as-
sociated with the quality of the adhesion between
the enamel surface and the sealant material, and
consequently, the long-term retention.10.12

The method of enamel surface preparation is di-
rectly related to the adhesion.!3 Phosphoric acid is
conventionally used for conditioning of enamel
prior to sealant. However, this method is time-con-
suming, has an unacceptable taste for children and
requires technical precision. Therefore, new alter-
native approaches, which increase the surface in-
tensity of enamel, have evolved.14 The discovery of
laser treatment in dentistry is an alternative to
many conventional methods. In recent years, laser
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is increasingly used in dentistry as an enamel sur-
face conditioning technique.15

[t is noticed that the pulse duration of lasers is a
significant factor for the etching.1é The recently-de-
veloped quantum-square pulse (QSP) setting of
Er:YAG laser, allows for high-efficiency pulses to
follow each other at the optimum speed, with low
energy. Hence, the absorption and scattering of the
laser beam and, additionally, undesirable thermal
effects on the dental tissues, are prevented.17.18

The etching of enamel surface with various tech-
niques is aimed to increase the success of the clini-
cal outcome. This two-part study evaluates the suc-
cess of a resin-based sealant, applied to the enamel
surface, which is etched with conventional acid and
laser at two different energy levels. Firstly, it was
evaluated the clinical success of the sealants after
the treatment, at 3, 6 and 12 months in vivo. Sec-
ondly, the dye penetration test is performed in
vitro, to observe the microleakage. In the current
literature, no studies compare the Er:YAG laser in
QSP and medium-short pulse (MSP) modes and
conventional acid etching, and evaluate the clinical
success of a resin-based sealant in vivo and the mi-
croleakage in vitro, simultaneously. The initial
study hypothesis was that the use of Er:YAG laser
in QSP mode for etching before the sealant, pro-
vided statistically significant clinical success and
microleakage.

MATERIAL AND METHODS

This study evaluated the success of a resin-
based sealant applied to an enamel surface etched
with acid and laser at two different energy levels in
vivo, as well as the sealing ability of the sealant in
vitro. The materials and equipment used in the
study are listed in Table 1 and Table 2. Ethical com-
mittee approval for the experiments was obtained
(2016/002).

The parents of all children involved in the in
vivo survey were informed about the trial, and both
verbal and written consent was obtained before
procedures. The patients were also advised about
the collection of the teeth to be used in the in vitro
experiments, and verbal and written consent for
the teeth indicated for extraction was attained.
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Table 1 The materials used in the current study.

Clinpro™ Resin Bis-GMA, TEGDMA, ED- = 3M ESPE,
Sealant based MAB [Ethyl 4- (dime- St. Paul,
fissure thylamino) benzoate] MN, USA.
sealant. Diphenyidodonium

hexafluorophosphate,

BHT (Butyl hydroxytol-

uene), CQ (Camphor-

quinone), 1-7% Rein-

forced inorganic filler

(Silane-treated amor-

phous silica), TBATFB

(Tetrabutylammonium

Tetrafluoroborate),

TiO2 (Titanium Diox-

ide), Rose bengal so-

dium.
Scotch- 32% Water, phosphoricacid, @ 3M ESPE,
bond™Uni- phos- synthetic amorphous St. Paul,
versal Etch- = phoric silica, fumed, crystalline = MN, USA.
ant acid gel. free, polyethylene gly-

col, aluminum oxide.
Microscopy = Basic C.I. Basic Red 9. Merck
Cer- fuchsin. KgaA,
stistain® Damnstadt,
Fuchsin Germany.
(C.I1.42510)

Table 2 The equipment used in the current study.

Light- Er:YAG Fiber tip suitable for Fotona, Slo-
Walker AT Laser contact handpiece venia.
System (Code: 71766, Cylin-
drical, sapphire, Di-
ameter: 1.3 mm,
Length: 8 mm, Maxi-
mum energy: 600 mJ)
Protective laser
glasses.
Isomet Slow- Double-sided cutting Buehler
1000 speed diamond fine blade Lake Bluff,
Precision section- (Isomet Diamond Wa- = IL, USA.
Saw ing de- fering Blades, Buehler
vice GmbH Dusseldorf,
Germany).
Kavo Di- Laser flu- = Sapphire tips. Biberach,
agnoDent ores- Germany.
Pen 2190 cence
divice

The study consists of 3 groups: Acid ething, MSP
and QSP (Table 3). The group treatments per-
formed.

Table 3 The study groups.

%32 phosphoricacid etching (20

GRUP1: Acid
second)

GRUP 2: QSP (Quantum Square = Er:YAG laser QSP setting (15 sec-
Pulse) ond)

GRUP 3: MSP (Medium Short Er:YAG laser MSP setting (15 sec-
Pulse) ond)

In vivo Study

The in vivo investigation was conducted on 54
patients (26 male, 28 female), aged between 7-11
(£1,26) years, who had no systemic disorder. Chil-
dren who were referred to our clinic and examined
by a single investigator, and presented no occlusal
problem, bruxism, clamping, non-carious first per-
manent molar teeth that had completed the erup-
tion, and had no developmental defects or restora-
tions, were included in the study. There were 3
groups in the trial, with 72 teeth in each group. The
teeth were primarily examined clinically and radi-
ologically, and also with a laser fluorescence device
(KaVo DIAGNO Dent Pen 2190, Biberach, Germany).

In order to evaluate the clinical efficacy of the all
preparation techniques belonging to the same pa-
tient, at most two study groups were used at the
same time in each patient. Each tooth group was
considered equal in each study group, by applying
a split-mouth design. All dental treatments were
completed before sealant, and all children were
given oral hygiene motivation.

Clinical Procedure

The plaque and debris on the tooth surfaces
were cleaned with brush/water before the sealant
was applied. During the treatment, roll cotton and
rubber dam were used to prevent moisture, and
the surfaces dried with an air-water spray. The oc-
clusal surfaces were etched with acid for 20s and
Er:YAG laser at two different energy levels (120m],
10Hz, 1.2 W ;60%water, 40% air) for 15s (Fig.1),
then washed and air-dried. Next, ClinproTM (3M
ESPE, St. Paul, MN, USA) sealant was applied, in ac-
cordance with the manufacturer’s instructions.
Early occlusal contact points were examined, and,
if necessary, excesses were removed with finishing
burs, followed by polishing, and, thus, the restora-
tion completed.

Figure 1: The etching of the occlusal surfaces with Er:YAG
laser.
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Clinical Evaluation

The clinical success of the sealants, according to
the modified United States Public Health Services
(USPHS) criteria, including retention, marginal in-
tegrity, marginal discolouration and secondary car-
ies formation, was evaluated at 3, 6 and 12 months
(Table 4). 19 The clinical investigation for the suc-
cess of the sealant was assessed by a different, cal-
ibrated and blinded investigator. The sealants de-
noted 'unsuccessful' were repaired or renewed for
ethical reasons, during this period.

Table 4 The modified USPHS criteria.

ALPHA: ALPHA: ALPHA: ALPHA:
Sealant Closely adapted, There was no Absence of
was in- no visual evidence = discoloration. caries.
tact. ofa
crevice along the
margin.
BRAVO: BRAVO: BRAVO:
Sealant Visible crevice There was a
was par- along the margin superficial
tially in- into which the ex- = discoloration
tact. plorer penetrate of the sealant
or catch. but can be re-
moved by pol-
ishing.
CHARLIE: CHARLIE: CHARLIE: CHARLIE:
Sealant Visible evidence of = There was a Presence of
was to- acrevice alongthe = deep colora- caries.
tally lost. margin into which = tion on the
the explorer pene- = edges of the
trate sealant and it
or catch. can not be re-
moved by pol-
ishing.

In vitro Study

A total of 45 impacted human third molar teeth
were examined in vitro. The teeth were cleaned of
organic debris and stored in distilled water at room
temperature, and then randomly divided into 3
groups, for the microleakage to fissures. The etch-
ing of enamel surfaces and sealant application
were performed as per the in vivo part. Samples
were subjected to 10,000 thermal cycles between 5
and 55°C, with a dwell time of 30s and were kept in
distilled water until the test.20 After thermocycling,
the root apices of the teeth were covered with wax.
All tooth surfaces, except the occlusal surfaces,
were isolated with two layers of nail varnish, leav-
ing a 1mm window around the sealants. Subse-
quently, the samples were immersed in 0.5% fuch-
sin staining solution (Merck KgaA, Damnstadt, Ger-
many) for 24h. All the samples were then washed
in plain water to remove excess dye. After drying,

the samples were mounted in acrylic resin blocks.
The crown portions were sectioned buccolingually
into three pieces (Fig.2). The sectioned samples
were examined under a stereomicroscope (Leica
Microsystems Ltd, Heerbrugg, Swiss) at x40 mag-
nification. The degree of the microleakage was
scored by using the criteria listed in Table5.

Figure 2: The sectioned tooth samples for the evaluation
of microleakage.

R

Table 5 The scores of microleakage.

0 no dye penetration

1 dye penetration restricted to occlusal half of the tooth/seal-
ant interface

2 dye penetration restricted to gingival half of the tooth/seal-
ant interface

3 dye penetration up to the depth of the groove and beneath
the sealant

Statistical Analysis

Data were analyzed using SPSS21 (SPSS, Chi-
cago, USA). The single sample Shapiro-Wilk test
was applied, to examine whether each factor had a
normal distribution. Friedman’s test for dependent
multiple comparisons and two related sample tests
for binary comparisons were used. For the micro-
leakage measurements, Post-hoc Tukey and one-
way ANOVA were conducted, to determine statisti-
cally significant differences between the groups.
The relationships between the success rates at 12-
month clinical follow-up of the sealants with age,
gender and localization were assessed by chi-
square and Fisher's exact tests. Statistical signifi-
cance was set at p<0.05.
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RESULTS

The initial hypothesis was rejected based on the
results of the study. The in vivo part of this study
involved 54 children aged between 7-11 years. A
total of 216 permanent first molar teeth were fis-
sure-sealed under three different surface condi-
tions and evaluated in a split-mouth design. Three
patients were excluded at the 3-month follow-up
because they didn’t come to the control appoint-
ments. Patients were assessed according to the

modified USPHS criteria at 3-,6- and 12-month ap-
pointments.

There were no statistically significant correla-
tions between the clinical success rate and these
variables. The most frequent failure was the im-
pairment of marginal integrity. When all criteria
were considered, the most successful group was
QSP. Failure cases in all follow-up periods are given
in Table6.

Table 6 The rates and percentages of modified USPHS criteria of all groups in 12 month follow-up period.

Alfa 47 (69,12%) 40 (58,82%) 20 (29,42%) 63 (92,65%)
1 Bravo 17 (25%) 24 (35,3%) 43 (63,23%)
Charlie 4 (5,88%) 4 (5,88%) 5 (7,35%) 5 (7,35%)
* 46,053 53,82 104,61 54
Alfa 45 (78,95%) 46 (68,66%) 35 (52,24%) 66 (98,51%)
2 Bravo 12 (21,05%) 18 (26,86%) 30 (44,78%)
Charlie 0 3 (4,48%) 2 (2,98%) 1 (1,49%)
* 27,558 48,504 64,789 9
Alfa 36 (52,17%) 28 (40,58%) 19 (27,54%) 66 (95,65%)
3 Bravo 24 (34,78%) 27 (39,13%) 38 (55,07%)

Charlie 9 (13,05%)
i 81,742

*: chi square value. p>0.05, statistically insignificant.

In the 12-month follow-up period, the differ-
ences between Acid and QSP, and Acid and MSP
were not statistically significant while there was a
significant difference between QSP and MSP in re-
tention, marginal integrity and marginal discolour-
ation of the sealants. There was no significant dif-
ference between the three groups in the compari-
son of secondary caries formation.

The in vitro part was performed on 45 impacted
human third molar teeth, and the microleakage
was evaluated. The microleakage scores of all
groups (Table7) were non-significant by Tukey’s
test. All the groups demonstrated microleakage, re-
gardless of the surface preparation techniques.
When the groups were compared for the extent of
microleakage, based on the degree of dye penetra-
tion between the sealant and tooth substance inter-
face, the lowest values were obtained in Acid group,
but the difference was not significant.

Table 7 The rates and percentages of dye penetration test.

1

3 (20%) 3 (20%) 5(33,3%) 4 (26,7%)
2 7(46,7%) @ 4(267%) = 2(13,3%) 2 (13,3%)
3 7(46,7%)  5(33,3%) 2(133%)  1(6,7%)

p>0.05, statistically insignificant. Kruskal-Wallis test.

14 (20,29%)
103,332

12 (17,39%) 3 (4,35%)
107,328 9,923

DISCUSSION

The present study was conducted to evaluate
the clinical success and microleakage of a fissure
sealant by three different etching techniques. Due
to their nature, pits and fissures are prone to dental
plaque accumulation, and cannot benefit from the
remineralisation effect of fluoride as much as the
smooth surfaces.* Therefore, the sealing of chewing
surfaces is required. Sealants are a somewhat effec-
tive treatment for the first dental visit in pediatric
dentistry. In addition, this preventive technique is
cost-effective, without loss of dental tissue.zl.22
Nonetheless, sealants may not stay whole, and thus,
should be examined at regular intervals and re-
paired, if necessary.23.24

Adhesion between the sealant and dental tissue
and long-term retention are the most significant
factors assessing the success.!® Therefore, the
tooth surfaces must be prepared prior to the treat-
ment.25 Different fissure modification methods are
used to prime tooth surfaces.

The use of acid is an accepted and standard
method. Although 32-37% phosphoricacid for 20s,
is routinely used as an enamel conditioner, it has
some disadvantages. Consequently, alternative
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techniques that further increase the surface energy
of enamel have been sought.14

The laser vaporizes water trapped in the hy-
droxyapatite matrix on the surface, causing micro-
ablation. Thus, the enamel surface becomes rough
and irregular, similar to acid etching. It changes the
calcium/phosphorus and carbonate/phosphate ra-
tios of enamel and provides less soluble contents in
the acidic medium. Besides, it can be absorbed only
in the superficial parts of the dental hard tissues,
thereby preventing thermal damage to deep tis-
sues.2627

There are several advantages of the laser over
conventional methods, such as the faster and more
controlled preparation. Particularly, the use of la-
ser etching for children whose isolation is difficult
is favourable. In the literature, conflicting results
are reported. Some studies state that the enamel
etching with the Er:YAG laser exhibits weaker ad-
hesion than conventional methods, while others
describe it as similar or superior to that of tradi-
tional methods.28-30

The lack of consensus on this issue is attributed
to the use of different laser systems or settings.3!
Especially, the laser pulse duration is recognised to
be a significant factor.1¢ It has become possible to
control the pulse duration and wavelength of the
laser beam with the development of variable-
square pulse technology. Less energy is lost by heat,
due to the relatively higher energy of the shorter
than longer pulse modes and, thus, the thermal ef-
fect that occurs in the tissue is minimized with the
efficient and safe ablation.1? It has also been men-
tioned that the enamel surface quality required for
high bond strength can be obtained using the re-
cently-developed QSP setting of the Er:YAG la-
ser.17.18 Qur study supported this claim, in that QSP
was found to be the most successful group in con-
sideration of the clinical success rates.

The fissure-sealed teeth should be examined
clinically and radiographically, at regular inter-
vals.3233 [t is documented that the retention failure
of the sealants is at the highest rate immediately af-
ter application and in the first months.234 There is
a consensus that the success rate of sealants will in-
crease with the regular controls.335

Kumar et al.36 investigated the retention rates
of a fissure sealant placed with 37% phosphoric
acid and Er,Cr:YSGG laser etching at 3, 6, 9 and 12
months clinical follow-up. However, the difference
between the groups was statistically non-signifi-
cant. In another study, Durmus et al.3” applied 35%
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phosphoric acid, Er:YAG laser and laser combined
with acid, prior to sealant and evaluated the reten-
tion and new caries formation ratios at 3, 6, 9, 12
and 18 months. Based on the results, it was con-
cluded thatlaser combined with acid etching exhib-
its superior retention ratios. Likewise, in our study,
the laser groups presented improved clinical suc-
cess rates, as similar to the previous research.36.37

The long-term success and retention of sealants
depend on their resistance to microleakage.5 10 Dye
penetration is one of the most commonly used and
reliable method for this purpose, detecting even
small amounts of leakage.38 Hence, it was imple-
mented in the current study. The samples were also
subjected to thermal cycling 10,000 times, at tem-
peratures ranging from 5-55 °C, to simulate ther-
mal changes in the mouth.20

Glcli et al.39 evaluated the microleakage of a
sealant applied to the teeth that were conditioned
with acid, Er:YAG laser or combined laser and acid.
Microleakage assessments were realised using
0.5% fuchsin dye. There was no statistically signif-
icant difference between the groups, but lower mi-
croleakage values were seen in the group treated
with the combined laser and acid. Similarly, there
was no significant difference between the groups
regarding microleakage, in the present study. In
another report that evaluated the microleakage of
the sealant applied to the enamel surface etched
with the Er:YAG laser, the laser pre-treatment was
deemed an alternative method of sealant applica-
tion.40

One of the major limitations in prospective stud-
ies, as in our research, is the decrease in the recall
rate of the patients when the follow-up period is
prolonged. Therefore, we believe that further stud-
ies, in which more patients are included with
longer follow-up periods, are needed.

This study assessed the methods intended for
increasing the retention that affects the clinical
success of sealants used commonly in pediatric
dentistry. The most important factor in determin-
ing the retention of sealants before their applica-
tion is the conditioning of the enamel surface. For
this purpose, determination of the optimal energy
level of the laser is considered to determine the
clinical success. Within the limitations of this study,
QSP exhibited superior results for the clinical suc-
cess while Acid afforded the better microleakage
outcomes. However, no statistical difference was
observed among the groups.
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Amag: Glniimtzde iletisim ve teknoloji alanindaki gelismeler interneti temel basvuru kaynagi haline getirmis; boylece, hastalar saglik
sorunlariyla ilgili bilgi edinmek i¢in cesitli web sitelerinden bilgi almaya baslamislardir. Bu ¢alismanin amaci, DISCERN 6l¢iim metodu
kullanarak laminate veneerler ilgili internetten elde edilen bilgilerin kalitesinin degerlendirilmesidir.

Gereg ve Yontemler: internetteki popiiler arama motorlarindan Google (www.google.com.tr), Yandex (www.yandex.com.tr) ve Yahoo
(www.yahoo.com) kullanilarak 01-08 Aralik 2022 tarihleri arasinda, “laminate veneer”, “yaprak porselen”, “lamina dis” sézctkleri ile
tarama yapildi. Arama motorlarinin her birinde her terim ayr1 ayr1 aranarak elde edilen ilk 10 internet sitesi saptandi. Toplamda 90 in-
ternet sitesinden 54 internet sitesi 16 soruluk DISCERN 6l¢iim metodu kullanilarak degerlendirildi.

Bulgular: Degerlendirmeye alinan web sitelerinin 35 tanesi dis hekimi/6zel dis klinigi sitesi, 6 tanesi genel/dental saglik sitesi, 1 tanesi
haber sitesi, 12 tanesi 6zel hastane sitesidir. Degerlendirmeye alinan web sitelerinin DISCERN puani 19 ile 54 arasinda degismektedir
(puan ortalamasi 30,42) ve DISCERN derecelendirme puani ortalamasi 1,97 olarak hesaplandi. Degerlendirmeye alinan hicbir site “mii-
kemmel” olarak degerlendirilmedi, sadece 1 site “iyi” olarak degerlendirildi.

Sonug: Laminate veneer kronlar ile ilgili bilgi veren Tiirkce internet sitelerinin bilgi kalitesi genel olarak diistiktiir. Web sitelerindeki bilgi
kalitesinin diisiik olmasinin nedenleri arasinda verilen bilgilere kaynak gosterilmemesi ve tedavi secenekleri, kontrendikasyonlar1 ve
komplikasyonlar1 hakkinda yeterli bilgi bulunmamasi bulunmaktadir.

Anahtar Kelimeler: internet, Laminate veneer, Saglik okuryazarligi, Saglik bilgisi, Uygulama
Gelis: 22.03.2023 Kabul: 28.06.2023 Yayin: 28.08.2023

ABSTRACT

Aim: Today, developments in the field of communication and technology have made the internet the main source of reference; Thus,
patients started to get information from various websites to obtain information about their health problems. The aim of this study is to
evaluate the quality of information obtained from the internet about laminate veneers using the DISCERN measurement method.
Material and Methods: Using popular internet search engines Google (www.google.com.tr), Yandex (www.yandex.com.tr) and Yahoo
(www.yahoo.com) between 01-08 December 2022, “laminate veneer”, “leaf porcelain”, “lamina tooth” were scanned. The top 10 websites
obtained by searching each term separately in each of the search engines were determined. Total of 54 websites from 90 websites were
evaluated using the 16-question DISCERN measurement method.

Results: 35 of the evaluated web sites are dentist/private dental clinic sites, 6 are general/dental health sites, 1 is news site, and 12 are
private hospital sites. The DISCERN score of the evaluated websites ranged from 19 to 54 (average score of 30.42), and the average of
DISCERN rating score was calculated as 1.97. None of the sites evaluated were rated as "excellent", only 1 site was rated as "good".
Conclusion: The information quality of Turkish websites providing information about laminate veneer crowns is generally low. Among
the reasons for the low quality of information on the websites are the lack of reference to the information provided and the lack of suffi-
cient information about treatment options, contraindications and complications.
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Received: 22.03.2023 Accepted: 28.06.2023 Published: 28.08.2023

Atif/ Citation: . Pektas N., Isisag 0. Laminate Veneer Kuronlar ile ilgili internetten Elde Edilen Verilerin Bilgi Kalitesinin Degerlendirilmesi: Metodolojik
Calisma. NEU Dent J. 2023;5:118-25

* Sorumlu Yazar/Corresponding Author
1. Afyonkarahisar Saglik Bilimleri Universitesi Dis Hekimligi Fakiiltesi Protetik Dis Tedavisi
Anabilim Daly, Afyonkarahisar, Tiirkiye @@ “This article is licensed under a Creative Commons
@ 2 Attribution-NonCommercial 4.0 International Li-
S cense (CCBY-NC 4.0)

WVI=§IDENT. Dis HEKIMLiGI DERGISI



mailto:dtnurpektas@gmail.com
mailto:ozer.isisag@afsu.edu.tr
https://orcid.org/0000-0002-1151-9532
https://orcid.org/0000-0002-2042-958X

Laminate Veneer Kuronlar ile flgili Internetten Elde Edilen Verilerin Bilgi Kalitesinin Degerlendirilmesi: Metodolojik Calisma

GIRIS

Internetin yeryiiziinde yaygin kullanilmaya bas-
lanmasinin ardindan, hastalar saglik sorunlariyla il-
gili bilgi edinmek icin ¢esitli web sitelerinden bilgi al-
maya basladilar. Bilgi, iletisim ve teknoloji alanindaki
gelismeler sayesinde; internet su anda temel bilgi
kaynagi haline gelmistir.! Amerika Birlesik Devletleri
ve Avrupa’da internet kullanicilarinin yaklasik %80’i
saglik ve tip alaniyla ilgili bilgiler icin internet kullan-
maktadir.z Saghkla ilgili ¢esitli web sitelerinde arama
yapilarak her tiirli bilgiye ulasilabilmektedir. Bu ne-
denle, bircok hasta hekimlere danismadan once,
problemleriyle ilgili bilgi edinmek ve endiselerini gi-
dermek icin web sitelerini inceleme egilimindedir. In-
ternet saglayicilar1 internetteki bilgilerin icerigi ve
glvenirliliZinden sorumlu olmamakla birlikte web si-
telerinin sayisinin artmasi, internetteki bilginin kali-
tesine bir etkide bulunmamaktadir.z Web sitelerinde
bulunan bilgiler yanlis veya yaniltici olabilirler ve in-
ternet kaynakli saglik bilgilerine giivenmek, insanla-
rin bu bilgilerin kalitesine karar vermesindeki yeter-
sizlikler nedeniyle, son zamanlarda biiyiik 6nem arz
eden bir konu olmustur.23 Pek ¢ok internet kullanicisi,
interneti aileleri ve arkadaslar icin bir bilgi kaynagi
olarak kullaniyor oldugundan, tibbi web sitelerinde
yanlis bilgilerin bulunmasi hasta sagligi acisindan
tehlikeli bir hal almaktadir.3 Tiirkiye Istatistik Kuru-
munun yayinladig1 veriler neticesinde 2016 yilinda
internet kullanicilarinin, saglik ve tip alaniyla ilgili bil-
gileri arastirma oram %65,9’ dur.* internet, hastalar
tarafindan genel saglik konular1 yaninda dis hekimligi
bilgilerine erismek icin de kullanilmakta ve bu ne-
denle internette dis hekimligi ile ilgili web sitelerinin
sayisl her gegen giin artmaktadir.>

Internetten elde edilen eksik veya yanlis tibbi bil-
giler, hekimlerin tan1 koymasinda zorluklar ¢ikarabil-
mekte ve hasta hekim iliskisine zarar verebilmektedir.
Bu sebeple saglik profesyonelleri internetteki bilgile-
rin zararl olabilecegine dair endiselerini dile getir-
mektedir.¢ Bu tir problemlerin ortaya ¢ikmasi saglik
alaninda tibbi bilgiler veren internet sitelerinin de-
gerlendirilmesi i¢in uygulanabilecek 6l¢iim araglari-
nin bulunmasina sebep olmustur.” insanlarin saghk
ve tip alaninda internet kaynakl bilgilere erisiminin
artmasi neticesinde web sitelerinin igerigini farkli ba-
kis agilarindan degerlendiren dogrulanmis bazi arag-
lar gelistirilmistir.8 1999 yilinda tanitilan DISCERN 6l-
¢im metodu, orijinal olarak yazil bilgilerin kalitesini
analiz etmek i¢in olusturulmustur ve DISCERN 6l¢tim
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metodu internet kaynakli saglik bilgilerinin kalitesini
degerlendirmek icin standartlastirilmis ilk 6l¢ciim ara-
cidir.8

Giizel bir giilimseme ve uyumlu yiiz estetigi her-
kes tarafindan istenen 6zelliklerdir. Giilts estetigi, 6n
dislerin sekli, dokusu, rengi ve dizilimi ile agiz i¢i yu-
musak dokular, dudaklar ve yiiz estetigi ile ilgilidir.?
On dislerin renk, sekil, yapisal ve pozisyon anormal-
likleri hastalarda 6nemli estetik sorunlara yol acabil-
mektedir. Bu tiir problemlerin ¢éziimii icin siklikla
tercih edilen teknik; ilgili dislerin kaplanmasidir. An-
cak dislerin preparasyonu sirasindaki dis dokusu
kaybi, kuron kaplamalarin dezavantajlaridir. Bu ne-
denle son yillarda dis hekimliginde daha estetik ve
daha konservatif bir tedavi se¢cenegi olarak laminate
veneer restorasyonlar kullanilmaya baslanmistir.®
Laminate veneer restorasyonlar, hastalarin yiiz este-
tigine katkida bulunan minimal invaziv bir tedavi
konseptidir.910 Laminate veneerler; mevcut dis ano-
malilerini, estetik eksiklikleri ve disteki renk degisik-
liklerini tedavi etmesi 6ngoriilen restorasyonlardir.
Kompozit rezinlerlerle hasta agzinda (direkt teknik)
ve seramiklerle/kompozit rezinlerle laboratuvar or-
taminda (indirekt teknik) tretilebilirler.l0 Seramik
laminate veneerlerin sagkalim oranlar1 10-21 yil
sonra %82-96 arasinda degismektedir. Seramik ma-
teryalin kirilmasit (%5,6-11) ve marjinal kusurlar
(%12-20) basarisizligin ana nedenlerindendir.!!

1999'da Oxford Universitesi'nde gelistirilen
DISCERN o6l¢ciim metodu orijinal olarak yazili bilgile-
rin kalitesini analiz etmek icin olusturulmus, ilke-
mizde ise Gokdogan et al. 12 tarafindan Tiirkceye ¢ev-
rilmistir. U¢ boliimden ve toplamda on alt1 sorudan
olusan DISCERN o6l¢ciim metodunda, her bir soru i¢in
1-5 sayilari arasinda puanlama yapilmaktadir. Puan-
lamada “5” beklenen kriterlerin tamaminin karsilan-
digini belirtirken, “1” ise hi¢bir kriterin karsilanmadi-
gin1 ifade eder.12 Gokdogan et al. tarafindan Tiirkceye
cevrilen DISCERN o6l¢iim metodu sorularn ve deger-
lendirme Tablo 1'de gosterildi.
DISCERN 6l¢iim metodunda birinci b6lim bilgi giive-

puanlamalari

nilirligin 6l¢tildigi sekiz sorudan, ikinci boliim tedavi
alternatifleriyle aldkali bilgilerin kalitesini 6lcen yedi
sorudan olusmaktadir. Bir sorudan olusan tgtinct ve
son boliimde ise internet sitesinin genel kalitesi 6l¢iil-
mektedir. DISCERN 6l¢lim metodu 15 maddeden
olusmaktadir. Degerlendirme neticesinde internet
kaynaklari1 toplam puanlarina gore bes gruba ayrilir.
Bu gruplar, 16-26 puan “gok diisiik”, 27-38 puan
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“diistik”, 39-50 puan “orta”, 51-62 puan “iyi” ve 63-80
puan “miikemmel” olarak simiflandirilmaktadir. Ol-
cekten alinabilecek en diisiik puan 15, en yliksek puan
75'tir. Olgekten alinan 15 puan internet kaynaklarimin

bilgi kalitesinin diisiik oldugunu, 75 puan ise bilgi ka-
litesinin yiliksek oldugunun gostermektedir.!3 Elde
edilen veriler dijital ortama aktarilip ve sonuglar or-
talama puan, yiizde ve aralik olarak hesaplandu.

Tablo 1: DISCERN 6l¢iim metodu sorulari ve degerlendirme puanlaril2

Boliim 1: Yayin giivenilir midir?

1. Amaglari agtk m1? (Yayinin baslangicinda ne hakkinda oldugu, neyi kastettigi ve kimlerin yararl bulabilecegi agik bir sekild e belirtilmis mi?)

2. Hedeflerine ulasiyor mu? (Yayinin, 1. soruda ana hatlariyla belirtilen bilgileri saglayip saglamadigini diistiniin.)

3. llgili mi? (Yayin okuyucularin isteyebilecegi sorulari ele alip almadigina ve tedavi secimleriyle ilgili tavsiyelerin ve énerilerin gercek¢i veya uygun
olup olmadigini ele alin.)

4. Yaymu (Yazar veya lretici disinda) derlemek i¢in hangi bilgi kaynaklarin kullanildig1 agik m1? (Tedavi segimleriyle ilgili ana iddialarin veya ifadelerin
kanit olarak kullanilan kaynaklara bir atifta bulunup bulunmadigini kontrol edin. Onerilen uzmanlarin veya kuruluslarin referans verilen kaynaklarim
kontrol edecek bir arag gelistirin.)

5. Yayinda kullanilan veya bildirilen bilgilerin ne zaman tiretildigi agik m1? (Yayini derlemek i¢gin kullanilan temel bilgi kaynagin1 herhangi bir yayinin
revizyonlari veya yayina girdigi tarihleri arayin.)

6. Dengeli veya tarafsiz mi? (Yayinin kisisel veya nesnel bir bakis agisiyla yazilmis olup olmadiginin a¢ik bir gostergesi olup olmadigina bakin. Yayinin
diger olasi segeneklere atifta bulunmadan belirli bir tedavi segeneginin avantaj ve dezavantajlarina odaklaniyorsa dikkatli olun. Yayin esas olarak tek
bir vakadan elde edilen kanitlara duygusal veya alarmist bir sekilde sunulan bilgilere dayaniyor olabilir.)

7. Ekdestekve bilgi kaynaklarinin detaylarini sagliyor mu? (Daha fazla okuma ya da durum ve tedavi secenekleri hakkinda tavsiy e ve bilgi saglayan diger
kuruluslarin ayrintilari i¢in 6nerilere bakin.)

8. Belirsizlik alanlarina isaret ediyor mu? (Tedavi secimleri ile ilgili uzmanlk goriisiindeki bilgi farkliliklarini veya farkliliklarini tartismiyor mu? Yayin,
bir tedavi seceneginin herkesi ayni sekilde etkiledigini ima ediyorsa dikkatli olun.)

Bolim 2: Tedavi segenekleriyle ilgili bilgilerin kalitesi ne kadar iyi?

1. Her bir tedavinin nasil yapildigini anlatiyor mu? (Etkilerinin elde edilmesi i¢in bir tedavinin viicut tizerinde nasil hareket ettigini aciklamasina ba-
kin.)

2. Her tedavinin faydalarini agikliyor mu? (Faydalar hem kisa hem de uzun vadede, semptomlarin kontrol altina alinmasi veya ortadan kaldirilmasi ve
durumun niikksetmesinin dnlenmesi ve durumun ortadan kaldirilmasini igerebilir.)

3. Her tedavinin risklerini agikliyor mu? (Riskler hem kisa hem de uzun vadede yan etkileri, komplikasyonlar: ve tedaviye olumsuz reaksiyonlari icere-
bilir.)

4. Higbir tedavi kullanilmazsa ne olacagini agikliyor mu? (Dikkatli bir sekilde beklemenin veya stirekli olarak devam eden tedavinin ertelenmesinin
risk ve faydalarini agikliyor mu?)

5. Tedavi secimlerinin genel yasam kalitesini nasil etkiledigini a¢ikliyor mu? (Tedavi se¢imlerinin giinliik aktiviteye olan etkilerinin ve tedavi se¢imleri-
nin aile, arkadas iligkilerine olan etkilerini acikliyor mu bakinz.)

6. Birden fazla olasi tedavi seceneginin olabilecegi acikliyor mu? (Belirtilen her tedavi seceneginden kimlerin yararlanabilecegine dair bir agiklama
olup olmadigina ve belirli bir tedavi segeneginin segilip secilmeyecegine karar vermeden 6nce alternatif 6nerilenin ne sekilde ele alinacagina veya
arastirilacagina dair bir aciklama olup olmadigina bakin.)

7. Paylasilanlar karar vermek icin destek saghyor mu? (Tedavi secenekleri ile ilgili aile, arkadas, doktor veya diger saglik uzmanlariyla goriisiilecek sey-
lerin 6nerilerine bakin.)

Béliim 3: Yayinin genel degerlendirmesi

Yukaridaki tiim sorularin cevaplarina dayanarak yayinin genel kalitesini tedavi segenekleri i¢in bir bilgi kaynag1 olarak degerlendirin.

1 2 3 4 5
HAYIR KISMEN EVET

Bu aragtirmada "Ho: Laminate veneer kronlarile il-
gili bilgi veren Tiirkce internet sitelerinin bilgi kalitesi
diistiktir" sifir hipotezini test etmek icin DISCERN 61-
¢lim metodu kullanild.

GEREC VE YONTEM

Internetteki popiiler arama motorlarindan Google
(www.google.com.tr), Yandex (www.yandex.com.tr)
ve Yahoo (www.yahoo.com) arama motorlari kullani-
larak, 01-08 Aralik 2022 tarihleri arasinda, “laminate

veneer”, “yaprak porselen”, “lamina dis” sozciikleri ile
tarama yapildi. Gunther Eysenbach ve Christian
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Kohler'in 2002 yilinda yayinladigi bir arastirmasinda
arama motoru kullanan kullanicilarin, arama sonugla-
rinda genellikle ilk 10 sonucu inceledigini bildirildi.
Bu ¢alisma referans alinarak!4 arama motorlarindan
elde edilen ilk 10 internet sayfasi sonucu DISCERN 6l-
¢im metodu ile degerlendirildi "Tablo 1". Elde edilen
90 web sitesinden reklamlar, birbirini tekrarlayan so-
nuclar, ilmi arastirma makalelerinin baglantilari, vi-
deolar ve fotograflar degerlendirme dis1 birakildi. Ca-
lisma tasariminin akis semasi Sekil 1’ de gosterilmis-
tir.
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Sekil 1: Calisma akis semasi

Konuyu Belirleme: Laminate veneer kronlar

v

Anahtar Kelimeleri Belirleme: Laminate veneer, yaprak porselen,
lamina dis

v

Tarama: (Google, yandex, yahoo) (Her bir kelimenin 3 farkli arama
motorunda taranmasi ve her taramada ilk 10 sitenin belirlenmesi)

Uygunluk: Uygun olmayan sitelerin dislanmasi (reklamlar, birbirini
tekrarlayan sonuglar, ilmi arastirma makalelerinin baglantilari,
videolar ve fotograflar)

v

Analiz: DISCERN ile degerlendirme (n:54)

BULGULAR

Her bir arama motorunda her terimin ayr1 ayri
aranmasi ile elde edilen yaklasik sonug sayis1 Tablo
2'de gosterildi. Geriye kalan 54 internet sitesi
DISCERN arac1 kullanilarak degerlendirildi. Deger-
lendirmeye alinan web sitelerinin 35 tanesi dis he-
kimi/ozel dis klinigi sitesi, 6 tanesi genel/dental
saglik sitesi, 1 tanesi haber sitesi, 12 tanesi 6zel has-
tane sitesi idi. Degerlendirmeye alinan web siteleleri-
nin dagilim yiizdeleri Sekil 2’de gosterildi. Degerlen-
dirmeye alinan web sitelerinin DISCERN puani 19 ile
54 Arasinda degismekte ve 1,97 puan ortalamasina
sahip oldu. Degerlendirmeye alinan higbir site “mii-
kemmel” olarak degerlendirilmedi, yalnizca 1 site “iyi”
olarak degerlendirildi. Degerlendirilen internet site-
lerinin toplam puanlarina gore gruplarinin dagilimi
Sekil 3’te gosterildi. Degerlendirmede en yiiksek ilk
iki puani 6zel dis klinigi siteleri aldi. Calismada deger-
lendirilen sitelerin her bir soruya verdikleri puanla-
rin ortalamasi sekil 4’te belirtildi. Degerlendirilmeye
dahil edilen internet sitelerindeki en dikkat ¢ekici ye-
tersizlikler, referans aldiklar1 kaynaklarin a¢ik olma-
masi (ortalama: 1.05) ve yayinda kullanilan veya bil-
dirilen bilgilerin ne zaman tretildigi acik olmamasi
(ortalama: 1.08) idi.

Tablo 2: Arama motorlarinda terimlerin aranmasi ile elde
edilen toplam sonug sayis1

e Google: 27.400.000
Laminate veneer e Yandex: 60.000

e Yahoo: 26.700.000

e Google: 2.600.000
Yaprak porselen e Yandex: 43.000

e Yahoo:918.000

e Google: 421.000

Lamina dis ¢ Yandex: 352.000
e Yahoo: 20.100.000
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Sekil 2: Degerlendirilen internet sitelerinin kategorilerine
gore dagilimi (%)

Degerlendirilen internet sitelerinin
kategorilerine gore dagilimi (%)

70 64,8

60 +——

50 +——

40 +—

30 +—

22,25
20 +— —
11,1
10 +— —
m

0 = T T T L
Dis hekimi/6zel Genel/dental  Habersitesi ~ Ozel hastane
dis klinigi sitesi  saglk sitesi sitesi

Sekil 3: Degerlendirilen internet sitelerinin toplam puanla-
rina gore gruplarinin dagihimi(n=54)

Degerlendirilen internet sitelerinin toplam
puanlarina gore gruplarinin dagilimi(n=54)

37

35
30
25
20
15 14
10

5 . P

0
0

B Mikemmel miyi ®mOrta mDisik ™ Cok Disiik

TARTISMA

Internetin yaygin olarak kullanilmadigi dénemde,
saglik profesyonelleri (Hekimler, dis hekimleri, hem-
sireler, eczacilar ve diger temsilciler) hastalar i¢in bi-
rincil tibbi bilgi kaynagi konumundaydilar. Giinii-
miizde ise yaygin internet kullanimi sonucunda sag-
likla ilgili bilgilerin elde edilmesinde, internet ana
bilgi kaynaklarindan biri olmustur.2 Cok sayida ¢a-
lisma, internetin tibbi bilgi arayan bireyler icin ilk he-
def haline geldigini bildirmektedir.15-18 Sonug olarak,
hastalar farkli kaynaklardan bilgi edinebilmekteler,
hastaliklarina ve tedavilerine yonelik farkh fikirler,
beklentiler edinebilmektelerdir. Hastalar1 bu stirecte
dogru bir tani-tedavi siirecine yoneltmek icin
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cevrimici bilgilerin dogru ve giivenilir olmasi c¢ok
O6nemlidir.15 Ancak, tim Web sayfalar1 ayni dogruluk
diizeyinde degildir ve 6nceki calismalar Web sayfasi
kalitesinde muazzam farkliliklar 6lgmiistiir’®. Bu se-
bepten, diisiik kaliteli Web sayfalarina erisim, hasta-
larin saglik profesyonelleriyle olan etkilesimlerini
olumsuz etkiler.151619 Bu olumsuz sonug¢lardan kagin-
mak icin, hastalara yiiksek ve diisiik kaliteli saghk
Web sayfalarini belirlemede yardimci olacak araglar
gelistirmek cok dnemlidir.15 Cevrimici saglik bilgileri-
nin kalite degerlendirmesi icin girisimler Glivenilir
saglik Web sayfas1 kalite kriterlerinin olusturulma-
sina yonelik ¢ok sayida arastirma yapilmistir.15.20 Sag-
likla ilgili bilgi veren Web sayfalarinda tani-tedaviyle
ilgili bilgilerin kalitesinin degerlendirmeye odaklanan
DISCERN 6l¢iim metodunun gelistirilmesi oldukga de-
gerlidir ve DISCERN' in giivenilirligi, gecerliligi ve i¢
tutarlilig1 bircok calismada degerlendirilmigtir.21.22

Sekil 4: Degerlendirilen internet sitelerinin sorulara verdik-
leri cevaplarin ortalama puanlari

Degerlendirilen internet sitelerin sorulara
verdikleri cevaplarin ortalama puanlari

Yayinin genel degerlendiriimesi | N NRNREREEEN 2,25
Paylasilanlar k k igi
aylasilanlar karar vermek igin P

destek sagliyor mu?

Birden fazla olasi tedavi
segeneginin olabilecegini... I 36

Tedavi segimlerinin genel yasam

kalitesini nasil etkiledigini... 18
Higbir tedavi kullaniimazsa ne
olacagini agikliyor mu? I 147
Her tedavinin risklerini agikhyor
peoennadiVOT — 14
Her tedavinin faydalarini agikliyor
I 175

mu?
Her bir tedavinin nasil yapildigini

anlatiyor mu?

Belirsizlik alanlarina isaret ediyor
mu? I 143

I 236

Ek destek ve bilgi kaynaklarinin
detaylarini sagliyor mu?

Dengeli veya tarafsiz mi? | R -2

Yayinda kullanilan veya bildirilen
bilgilerin ne zman Uretildigi acik.

I 122

I 108

Yayini derlemek icin hangi bilgi
kaynaklarinin kullanildigr agik mi?

ilgili mi> I !

I 105

Hedeflerine ulasiyor mu? | NN > 36
Amaglariagk m? | :, 72
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Tiirkiye Istatistik Kurumu'nun (TUIK) 26 Agustos
2022 tarihinde yayinlanan ‘Hane halki Bilisim Tekno-
lojileri (BT) Kullanim Arastirmasinda’, internete eri-
sim imkani olan hane orani1 %94,1, internet kullanim
orani, 16-74 yas grubundaki bireylerde 2021 yilinda
%82,6 iken 2022 yilinda %85,0 oldugu, erkeklerin in-
ternet kullanim oraninin 2022 yilinda %89,1, kadin-
larin ise %80,9 oldugu goriildii.23 Bu arastirmada cin-
siyete gore son 3 ayda internet kullanan bireylerin in-
terneti 6zel amach faaliyetler icin kullanma orani da
arastirilmis, saglikla ilgili bilgi arama (yaralanmalar,
hastaliklar, beslenme, saghgin iyilestirilmesi gibi)
orani %64,5 bulunus ve bu oran 20 farkli amag igeri-
sinden 8. sirada bulunmaktadir.23 Saghkla ilgili bu
ylksek bilgi arama orani olumlu bir gelisme olarak
gorinse de internetteki bilgilerin denetlenebilirligi-
nin olmamasi sebebiyle hastalar eksik ve yanlis bilgi-
ler edinebilmekte, bu durum tani-tedavi siirecinin ak-
samasina ve hekim hasta iligkisinin zarar gérmesine
neden olabilmektedir.1?

Charnock et al.8, ulusal yardim kuruluslarindan
rastgele secilen 19 brosiir lizerinde; 15 uzman, 15
bilgi saglayici ve 13 yardim kurulusu fyesi ile
DISCERN aracinin giivenilirligini test ettiler. Konular
miyokard enfarktiisii, endometriozis ve kronik yor-
gunluk sendromunu igermekteydi. Genel kalite dere-
celendirmesinde, = konunun uzmanlari ara-
sinda x =0,53 (%95 giliven arali1 0,48, 0,59), bilgi sag-
layicilar arasinda x =0,40 (%95 giiven araligi 0,36,
0,43) ve yardim kurulusunda c¢alisan gontlliler ara-
sinda k=0,23 (liyeler arasinda %95 giiven aralig1 0.19,
0.27) istatiksel sonuglar elde etmislerdir. Elde ettik-
leri sonuclar, DISCERN' in hem hastalarin hem de sag-
lik uzmanlarinin su anda mevcut olan ¢ok sayida de-
gisken kaliteli bilgi arasinda ayrim yapmasina olanak
saglayabilecegini gostermektedir.24

internet kaynakli saglik-tibbi bilgilerin kalitesini
degerlendiren onceki ¢alismalarda, bir veya birden
fazla arama motorlar1 kullanilmistir.> Bu calismada
sik kullanilan {i¢ arama motoru (Google, Yandex, ve
Yahoo) tercih edilmistir. DISCERN 06l¢iim metodu tic-
retsiz bir sekilde ulasilabilen giivenilir bir 6l¢iim me-
todudur.* Bu ¢alismada DISCERN ile kalitesi 6lciilen
sitelerin kalitesi genel olarak cok diisiik bulmustur.
Degerlendirmeye alinan internet kaynaklarinin
DISCERN puani 19 ile 54 Arasinda degismis, ortalama
olarak 38 puan almislardir. Degerlendirmeye alinan
sitelerin hi¢cbiri “miikemmel” olarak degerlendirilme-

»

mis, 1 site ise “iyi” olarak degerlendirilmistir. Bu
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calismadan elde edilen veriler DISCERN ile yapilan
diger calismalardan elde edilen verilerle benzerlik
gostermektedir.

Literatiirde dental islemlerle ilgili internetten elde
edilen verilerin bilgi kalitesinin degerlendirilen calis-
malar mevcuttur. 2020 yilinda Heggie et al.25 tarafin-
dan yapilan dis hekimliginde intravenéz sedasyonla
ilgili hastalara yonelik internet bilgilerinin icerigini ve
kalitesini degerlendirmek amaciyla yapilan bir calis-
mada dahil edilme Kriterini karsilayan 78 web sayfa-
sinin %79’ unun o6zel dis klinikleri oldugu ve web say-
falarinin %3'iiniin en yiiksek DISCERN puaniolan 5 ve
%64 'linlin en diisiik DISCERN puani olan 1 puani al-
digini dolayisiyla dis hekimliginde intravendz sedas-
yonla ilgili hastalara yonelik internet bilgilerinin ice-
rigini ve kalitesinin diisiik oldugunu bildirdi. Feijoo et
al. 26 tarafindan 2015 yilinda yapilan baska bir c¢alis-
mada; dental implantlarla ilgili web sitelerinin kalite-
sini glivenilirlik, erisilebilirlik, kullanilabilirlik ve
okunabilirlik acisindan degerlendirmesi amaglanmis
ve ¢alismaya dahil edilen 32 web sitesinin DISCERN
puaninin 2-3 arasinda oldugu tespit edilmis ve elde
edilen bilgilerin kalitesinde ciddi veya potansiyel ola-
rak 6nemli eksiklik oldugunu belirtilmistir. Magaz et
al.27 ‘un 2020 yilinda yaptig1 baska bir ¢alismada has-
talar i¢in apikektomi cerrahi prosediirti ile ilgili cevri-
mici bilgilerin kalitesini incelemis, dahil edilme kri-
terlerini karsilayan 21 web sitesinin ortalama
DISCERN puaninin 2.28 oldugu ve kaynaklarin bilgi-
lerinin icerik ve kalitesinin diisiik oldugunu bildirmis-
tir. Kanmaz ve ark. 28 tarafindan 2021 yilinda yapilan
baska bir ¢alismada internette periodontal hastalik-
larla ilgili erisilebilir bilgilerin kalitesini farkli 6lcek-
ler kullanarak degerlendirmek amacglanmis ve dahil
edilme kriterlerini karsilayan 91 web sitesinin ¢ogu-
nun (%44,4) DISCERN genel derecelendirme puani 2
idi. Olkun ve ark. 29 ‘un 2018 yilinda yapmis oldugu
baska bir calismada lingual ortodonti hakkinda
Tirkge bilgi veren sitelerin kalitesini ve giivenilirli-
gini arastirlmis ve dahil edilme kriterlerini karsila-
yan sitelerin %91 ‘inde referans yoktu ve %87'sinde
tarih yoktu. Sadece web sitelerinin %30' u dengeli ve
tarafsizdi. Ortalama genel DISCERN skoru ¢ok diisiik
(%43) veya diistkti (%40).

Bu calismada "Ho: Laminate veneer kronlar ile ilgili
bilgi veren Tiirkce internet sitelerinin bilgi kalitesi
diistiktiir" sifir hipotezini test etmek icin laminate ve-

neer kuronlar ile ilgili internetten elde edilen verile-
rin bilgi kalitesinin degerlendirildi. Elde ettigimiz
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veriler neticesinde "Ho: Laminate veneer kronlar ile
ilgili bilgi veren Tirkge internet sitelerinin bilgi kali-
tesi diisiiktiir" hipotezini kabul ediyoruz. Buna ge-
rekce olarak degerlendirmeye alinan web sitelerinin
DISCERN puan ortalamasinin 1,97 olmasini ve deger-
lendirmeye alinan hicbir sitenin “miikemmel” olarak
degerlendirilmemesini, yalnizca 1 sitenin “iyi” olarak
degerlendirilmesini sunmaktayiz. Daha o6nce litera-
tiirde boyle bir calisma yapilmadi. Literatiirde dental
islemlerle ilgili yapilan ¢alismalarda elde edilen bilgi-
lerin kalitesinde ciddi veya potansiyel olarak énemli
eksiklikler oldugu goriilmektedir ve bu calismada
elde ettigimiz verilerle literatiirdeki diger DISCERN
0lclim metodu kullanan ¢alismalardan elde edilen ve-
riler benzerlik gostermektedir.

Laminate veneer restorasyonlar, hastalarin yiiz es-
tetigine katkida bulunan minimal invaziv bir tedavi
konseptidir. Laminate veneerler, mevcut dis anoma-
lilerini, estetik eksiklikleri ve disteki renk degisiklik-
lerini tedavi etmesi ongoriilen restorasyonlardir.30
Endikasyonlar1 arasinda; endodontik tedavi sonrasi
goriilebilen dis renklenmesi, tetrasiklin renklenmesi,
mine hipoplazileri, daha 6nce yapilmis 6n dis dolgu-
lar1 sebebiyle goriilen dis renklenmesi, mine kiriklari-
catlaklari, dislerde florozis ve dislerin sekil ve bigim-
lerini etkileyen anomalilerin tedavisi bulunmakla be-
raber yetersiz agiz hijyeninde uygulanamamasi, ye-
tersiz mine kalinliginda uygulanamamasi, teeth a te-
eth ve class 3 kapanislarda uygulanamamasi gibi
kontrendikasyonlari da bulunmaktadir. Bu restoras-
yonlarda kirik ve ¢atlama riskinin oldugu ve yiiksek
maliyet gerektiren bir islem oldugu da unutulmama-
lidir.30 Bu dezavantajlar ve kontrendikasyonlar neti-
cesinde hastalar dikkatli bir bicimde secilmeli ve te-
davi edilmelidir. Ayrica ytliksek estetik beklentiyle la-
minate veneerlere ydnelen hastalarda bu kontendi-
kasyonlar1 ve dezavantajlar1 net ve dogru bir sekilde
6grenmesi hem tedavi siirecini daha saglikli gecirme-
sini hem de estetik beklentilerini makul 6l¢iide tutma-
sin1 saglayacaktir.3? Bilgi tiim bu siirecte hastalar icin
en Onemli giictiir. Hastalar bu bilgileri tedavilerini
yaptirmakta oldugu uzmanlardan alsalar da tedavi
slireci boyunca ortaya ¢ikan cevaplanmamis sorulara
cevap bulmak ve endiseleri gidermek i¢in hala inter-
nete bagsvurmaktadir. Bu baglamda internetten elde
edilen bilgilerin dogrulugu ve giivenirliligi biiyiik bir
Onem tasimaktadir.4
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Web sitelerinin dogru ve gilivenilir bilgilere sahip
olmasi 6nem arz etmektedir.8 Bu ¢alismada internet
kaynakl bilginin kalitesini degerlendirildigi DISCERN
6lclim metodunda birinci boliim bilginin glivenilir-
ligini, sonraki boliim alternatif tedavi segceneklerinin
nasil ifade edildigini ve liclincli boliim ise genel kali-
tenin degerlendirmesini gerceklestirir. Bu ¢alismada
en diisiik puani alan degerlendirmelerden biri yayina
referans olan bilginin kaynagini sorgulayan ilk bo-
liimdeki dérdiincii soru idi (ortalama 1.05). Elde edi-
len bu sonug Olkun ve ark.2? ‘un lingual ortodonti hak-
kinda Tiirkce bilgi veren sitelerin kalitesini ve gliveni-
lirligini arastirdigi calismasinda elde ettigi ‘Yayini
derlemek icin hangi bilgi kaynaklarinin kullanildigi
actk m1? (Yazar veya yapimci disinda): 1.12 degerin-
den 0.07 puan diisiiktiir. Bu calismada en diistik pu-
anlardan birini alan degerlendirmelerden biri de te-
davinin riskleri konusunda verilen bilgilerle ilgiliydi
(ortalama 1.40). Bu bilgi eksikligi 6zellikle kliniklere
ait web sitelerinde verilen bilgilerde tibbi bilgilerin
yaninda hastalari bu tedavilere cezbetme amacinin da
glidiilmesiyle aciklanabilir#.

Bu calismada sadece Tiirkce sayfalarin degerlendi-
rilmesi, calismanin belli bir zaman araligindaki inter-
net sonuglarinin degerlendirmeye alinmasi ve sadece
lic arama motorunun kullanilmasi gibi sinirlamalar
bulunmaktadir. flaveten bu calisma laminate veneer
kronlar ile ilgili internet kaynakl bilginin kalitesinin
degerlendirildigi ilk calismadir. Laminate veneer
kronlar ile ilgili gelecekte hem Tiirkge hem de Ingi-
lizce gibi diger dillerde sunulan bilgilerin, bilgi kali-
tesi yaninda diger parametrelerin de degerlendiril-
digi daha farkli 6l¢iim metotlariyla degerlendirmele-
rin yapildigi daha fazla calismaya ihtiya¢c duyulmakta-
dir.

SONUC

Bu ¢alismada laminate veneer kronlar ile ilgili bilgi
veren Turkce internet sitelerinin bilgi kalitesi genel
olarak diistik bulundu. Bu sonuca varilmasinin neden-
leri arasinda verilen bilgilere kaynak gosterilmemesi,
tedavi secenekleri, kontrendikasyonlar1 ve kompli-
kasyonlar1 hakkinda yeterli bilgi bulunmamasi bulun-
maktadir. Web siteleri tasarlanirken hastalara tedavi-
nin endikasyonlari, kontrendikasyonlari, avantajlari
ve dezavantajlarini agik ve net bir sekilde aciklanma-
sina 6zen gosterilmeli; web sitelerinde uluslararasi
diizeyde bilimsel kanitlara dayal, ticari kaygilardan
uzak, ortalama bir hasta tarafindan okunabilen, an-
lasilabilir, kullanish, iyi tasarlanmis, kapsamli, yiiksek
kaliteli bilgiler bulunmalidir.
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Etik Kurul Onay1: Bu calismada insanlardan ya da
hayvanlardan elde edilen kaynaklar kullanilmadigin-
dan etik kurul onay1 alinmamaistir.

Finansal Destek: Bu calisma i¢in herhangi bir ku-
rum veya kurulustan finansal destek alinmamuistir.

Cikar Catismasi: Bu calismada herhangi bir ¢ikar
catismasi bulunmamaktadir.

Yazar Katkilar1: Tasarim: NP, Ol, Veri toplama
veya veri girisi yapma: NP, Analiz ve yorum: NP, 0],
Literatiir tarama: NP, Yazma: NP.
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Koronal dokulari asir1 derecede hasar gormiis dislerde, endodontik tedavi uygulanmis dislerin restorasyonu klinik bir zorluktur. Gelenek-
sel tedavi yaklasimi bu disler icin kok kanal postundan destek alan bir kor yapi tizerine uygulanan kuron restorasyonlardir. Ancak post
boslugu hazirlamada karsilasilan zorluklar alternatif tedavi seceneklerinin gelistirilmesine neden olmustur. Endokuron restorasyonlar;
kor yapiy1 kuron restorasyonla bir araya getiren makro ve mikromekanik tutuculuga sahip monoblok yapida restorasyonlardir. Endoku-
ron restorasyonlar, ¢iiriik ve madde kaybi dikkate alinarak tasarlanan kavitelere uygulanir. Sinirl interokliizal mesafe, yetersiz klinik ku-
ron ve yliksiik uzunlugu olan dislerin restorasyonu i¢in endikedir. Endokuronlar, kisa veya kavisli kokler, kalsifiye veya dar kok kanallari,
kok kanalinda kirik alet varlig: gibi intraradikiiler postlarin kullanimina iliskin sinirlamalara ¢éziim olabilir. Endokuron restorasyonlar
sayesinde kok dentininde preperasyon yapilmayacagindan kék dentinin kontaminasyonu 6nlenmis olur ayrica olusabilecek komplikas-
yonlarin da 6niine gecilmis olur. Ayrica restorasyonun supragingival bitirilmesi de bir¢ok avantaj1 beraberinde getirmektedir. Bu derle-
mede endokuron restorasyonlar tanitilmis endokuron restorasyonlari inceleyen giincel ¢alismalarin bildirilmesi amaglanmistir.

Anahtar Kelimeler: Endodontik tedavi, Endokuron restorasyonlar, Indirekt restorasyonlar
Gelis: 17.03.2023 Kabul: 09.05.2023 Yayin: 28.08.2023

ABSTRACT

Restoration of endodontically treated teeth in severely damaged coronal tissue is a clinical challenge. The traditional treatment approach
is a crown restorations applied on a core structure supported by the root canal post for these teeth. However, the difficulties encountered
in preparing the post space have led to the development of alternative treatment options. Endocrown restorations are monoblock resto-
rations that combines the core structure with the crown restoration, providing macro and micromechanical retantion. Endocrown resto-
rations are applied to cavities prepared by considering caries and material loss. It is indicated for the restoration of teeth with limited
interocclusal distance, insufficient clinical crown and ferrule length. Limitations on the use of intraradicular-posts, such as short or curved
roots, calcified or small root canals, and fracture instruments, may be overcome with endocrowns. Due to endocrown restorations, root
dentin contamination is prevented, and possible complications are prevented since no preparation is made on the root dentin. In addition,
supragingival finish of the restoration provides many advantages. The aim of this review was to define endocrown restorations and report
current studies.
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Endokuron Restorasyonlar

GIRIS

Endodontik tedavi (ET) uygulanmis dislerin res-
torasyonu, o6zellikle koronal dokulari asir1 dere-
cede hasar gormiis dislerde, klinik bir zorluk teskil
eder ¢linkii ¢iirtik ve/veya kavite hazirhiginin ne-
den oldugu zayif yapisal biitiinliik, dislerin kirilma
riskini arttirir.! Yapilan bir arastirma, dislerin mar-
jinal sirtlarinin kaybi ve disin yapisal biitiinligi-
niin bozulmasinin, disin kirilma direncinde %63
oraninda azalmaya neden oldugunu gostermistir.2
ET uygulanmis dislerin restorasyonunda restoratif
materyal ve protetik tedavi secenekleri, hem resto-
rasyonun hem de cansiz dislerin uzun 6mirlii ol-
masinda onemli rol oynar.! Koronal dis dokusu
kaybi olan ET uygulanmis disler i¢in bir kok kanal
postundan destek alan kor yapi lizerine uygulanan
kuron restorasyonlar, yaygin geleneksel tedavi
yaklasimi olarak bilinir.3 Endodontik olarak tedavi
edilmis bir post ve kor iceren dislerin preperasyo-
nuna yonelik klasik yaklasim, bu dislerde dar, ba-
zen degisken acillanma ile kavisli olan anatomik
olarak karmasik kanal sisteminin genisletilmesini
icerir.# Boyle bir restorasyon, %58,3'liik bir dis do-
kusu kaybiyla sonuc¢lanir.5 Ayrica, post boslugu ha-
zirhginin kokleri zayiflattigl, kokte kirik riskini art-
tirdig1 ve kok perforasyonuna sebep oldugu da bi-
linmektedir.3

TANIM

Ik olarak 1995 yilinda Pissis 5 tarafindan, pulpa
odas1 ve mevcut dis dokusuna baglanarak tutunan
‘monoblok porselen teknigi’ olarak tanitilmis, ‘en-
dokuron’ terimi ise ilk defa Bindl ve Mormann ¢ ta-
rafindan 1999 yilinda kullanmilmistir. Endokuron
restorasyonlar; kor yapiy1 kuron restorasyonla bir
araya getiren makromekanik tutuculugunu pulpa
odasi duvarlar1 ve mikromekanik tutuculugunu ise
adeziv simantasyondan saglayan monoblok yapida
restorasyonlardir.”

ET uygulanmis dislerde, minimal invaziv prepe-
rasyon ile maksimum doku korumasi saglayan en-
dokuronlar, bu dislere uygulanacak restorasyon
secenekleri arasinda altin standart olarak kabul
edilmektedir.8 Endokuronlar, ET uygulanmis, asir1
madde kaybi1 bulunan; kesici% premolar!® ve mo-
lar1t 12 dislere uygulanabilir. Koronal anatominin
restorasyonu ile birlikte kok kanallarinin girisi ti-
kanarak bakteriyel mikrosizinti 6nlenir boylece ET
uygulanmis dislerin prognozu olumlu yoénde
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etkilenmis olur.13 Endokuronlar; kirilmaya karsi
direncinin yiiksek olmasi, daha ideal bir estetigin
saglanabilmesi ve kok kanal i¢ duvarinda daha az
stres konsantrasyonu olusturmasi nedeniyle gele-
neksel post-kor-kuron restorasyonlara karsi mii-
kemmel bir alternatiftir.”. 14-16 Ayrica klinik ve tek-
nik prosediirleri en aza indirdiginden maliyet ve
zamandan tasarruf saglar.1?

AVANTA]

Endokuron restorasyonlarin en énemli avantaji,
tutuculuk i¢in kék dentinin uzaklastirilmasinin ge-
rekmemesidir. Boylece, kok dentinin uzaklastiril-
masi sirasinda meydana gelebilecek kontaminas-
yon riski ortadan kaldirilmis olur.18 Ayrica endoku-
ron ile restore edilen ET’li dislere, cerrahi olmayan
yeniden endodontik tedavi daha kolay gerceklesti-
rilebilmektedir.l® Restorasyonunun supragingival
bitimi, plak kontroliinii, klinik muayeneyi kolaylas-
tiracak ve periodonsiyumu koruyacaktir.20

Fages ve Bennasar’a 2! gore; molar dislerde bu-
lunan eyer seklindeki pulpa tabani ile yapistirma
simani arasinda iyi bir stabilite olusturulmasi,
post-kor-kuron restorasyonlarda oldugu gibi endo-
kuron restorasyonun kanal icine uzantisinin gerek-
liligini ortadan kaldirmaktadir.22 Buna karsin Boz-
kurt ve ark. 23, santral dislerde kok kanali icerisine
5 mm uzanan monolitik zirkonya yapidaki endoku-
ron restorasyonun, kanal icerisine 3 mm uzanan
endokuron restorasyona gore, pull-out testinde, di-
renclerinin daha ytliksek oldugunu gostermistir.

Endokuron restorasyonlar, post-kor-kuron res-
torasyonlarla kiyaslandiginda, daha az tedavi asa-
masi icermekte ve daha kisa tedavi siiresi gerektir-
mektedir.22 Ayrica post-kor-kuron restorasyon-
larda siklikla gelisebilecek kok perforasyonu, kokte
kirik ve bakteriyel kontaminasyon gibi riskler, en-
dokuron restorasyonlarin kok kanalinda preperas-
yon yapilmadan monoblok bir sekilde uygulanmasi
sebebiyle elimine edilmektedir.2# Endokuron res-
torasyonlar, fonksiyon sirasinda lateral kuvvetleri
koke iletmediginden, bu restorasyonlarda, post-
kor-kuron restorasyonlarda meydana gelen kok ki-
riklari da goriilmemektedir.¢ Monoblok endokuron
restorasyonlarda, post-kor-kuron restorasyon-
larda oldugu gibi farkh sayidaki materyal katman-
lar1 olmadigindan farkli materyaller arasinda olu-
san elastik modiil farki bulunmamaktadir. Bu sa-
yede materyalin ara yiizlerinde olusan stres
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birikimleri engellemis olur.22 Endokuron restoras-
yonlarin okluzal kalinliginin 3-7 mm arasinda ol-
masi1 onerilmektedir. Okluzal kalinligin kirilma da-
yanimina etkisinin arastirildigi bir calismada 25, 5.5
mm okluzal kalinlikta hazirlanan endokuron resto-
rasyonun, 1.5 mm okluzal kalinliga sahip tam ku-
ron restorasyona kiyasla iki kat fazla kirilma daya-
nimina sahip oldugu gosterilmistir.

ENDIKASYON

Koronal dis dokusu kaybinin fazla oldugu ve si-
nirh interokluzal mesafeye sahip dislerin restoras-
yonunda 26, 6zellikle klinik kuron boyunun yetersiz
oldugu ve yeterli bir ferrule alanin bulunmadigi
dislerde 6, kisa veya egri kokler, kalsifiye veya dar
kokler ve kok kanali icerisinde kirik alet bulunan
tim bu sebeplerle post uygulanamayan dislerde
endikedir.2! Premolar disler molar dislere kiyasla
daha diisiik baglanma ylizeyine sahip oldugundan,
premolar dislerde endokuron restorasyonlarda ko-
heziv basarisizlik goriilmektedir. Ayrica premolar-
lar, endokuron restorasyonlarin mekanik 6zellikle-
rini olumsuz y6nde etkileyen daha yiiksek kuron
boyuna sahiptir.12 Her ne kadar endokuron resto-
rasyonlar literatiirde asir1 madde kaybi1 bulunan
dislerde altin standart olarak kabul edilse de, tiim
bu nedenlerle premolar dislerde endikasyonu tar-
tisilmaktadir.12 27. 28 Posterior dislerin restorasyo-
nunda 1! 6nemli bir yeri olan endokuron restoras-
yonlarin anterior dislerde ¢ kullanimi icin ¢alisma-
lar devam etmektedir.2?

KONTRENDIKASYON

Preperasyon sonrasinda restorasyon bitis ¢izgi-
sinin tamamiyla mine-sement birlesiminin altinda
kaldig1 durumda, disin kirilma riskinin artmasi ve
restorasyonun tutuculugunun azalmasi nedeniyle
endokuron kontrendikedir.3° Adezyonun saglana-
mayacagl, pulpa odasinin 3 mm’den az veya servi-
kal marjin cevresinin ¢cogunlugunun 2 mm’den az
oldugu durumlarda kontrendikedir.2! Dik okluzal
anatomi, asinmis fasetler veya parafonksiyon gibi
artmis fonksiyonel ve lateral streslere dair bir kanit
oldugunda, postlu veya postsuz tam kuron tercih
edilen tedavi yontemidir.3! Kiiciik azi1 dislerine ben-
zer sekilde, kesici ve kopek disleri, fonksiyon sira-
sinda posterior dislerin karsilastigi daha eksenel
yonelimli kuvvetlerle karsilastirildiginda daha
yiiksek eksenel olmayan kuvvetler alir.32 Bu ne-
denle; anterior disler, posterior dislerden daha
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fazla strese maruz kalarak basarisizlik sansi arta-
caktir. Bu durum, anterior dislerle ilgili klinik ve in
vitro calismalarin eksikligini agiklayabilir. Her du-
rumda, endokuronlarla klinik basar1 saglamak i¢in
vaka secimi kritik 6neme sahiptir. Bu kontrendi-
kasyonlar g6z 6niine alinarak vaka seciminin yapil-
masi basari icin kritik 6nem tasimaktadir.33

SINIFLANDIRMA

Endokuron restorasyonlarin siniflandirmasi,
preperasyonun gerceklestirilmesinin akabinde ka-

lan dis dokusu miktarina gore belirlenmektedir.

Sinif 1, en az iki tiiberkiil duvarinin orijinal ytk-
sekliginin yarisindan daha yiliksek rezidiiel doku
bulundugunu ifade etmektedir.

Sinif 2, en fazla bir tiiberkiil duvarinin orijinal
yiiksekliginin yarisindan daha yiiksek rezidiiel
doku bulundugunu ifade etmektedir.

Siif 3, tiim tiiberkil duvarlarinin orijinal yiik-
sekliginin yarisindan daha diisiik seviyede rezidiiel
duvar ytiksekliginin bulundugunu ifade etmekte-
dir.34

PREPERASYON

Endokuron restorasyon preperasyon tasarimi
ciriik/madde kayb1 odakli olarak tasarlanir3s. Pre-
perasyonun sahip olmasi gereken kurallar su sekil-
dedir 5 12 21;

e 2-3 mm’lik kuspal rediiksiyon, 1 ile 2 mm genis-
liginde 90° cevresel butt-joint marjin tasarimi
olusturulmali.

e Olusturulacak olan basamak mimkiin oldu-
gunca supragingival olarak hazirlanmal.

e Koronal pulpa odasi ve endodontik giris kavite-
sinin devamlilig1 i¢in 5 ile 7°'lik bir okluzal di-
verjens ac¢isi saglanmali.

e 2 mm gutta-perka kék kanali icerisinden c¢ikaril-
mall.

e Diizgiin bir yiizeye sahip pulpa odasi1 tabani
olusturulmali.

Okluzal rediiksiyonun miktari kullanilacak olan
restoratif materyale gore belirlenmelidir. Rocca ve
Krejci33 rezin kompozit materyal ile yapilacak res-
torasyonlarda 1-1.5 mm’lik rediiksiyonun yeterli
oldugunu savunurken, Fages ve ark.2! monoblok
seramik icerikli bir materyal kullaniminda rediiksi-
yonun en az 2 mm olmasini 6nermektedir. Prepe-
rasyonda uniform veya uniform olmayan bir
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ferrule olusturulmasi, simantasyon icin mevcut
dentin yilizeyini arttirmaktadir.3! Buna karsilik;
Einhorm ve ark.’na36 gore, ferrule olusturulmasi di-
sin zayiflamasina sebep olacaktir. Ayrica interp-
roksimal alanda restorasyon marjini ile alveol kret
birbirine en fazla 5 mm yakinlikta olmalidir.37 Ye-
terli tutuculuk ve diren¢ formunun olusturulmasi
icin gerekli olan pulpa odasi uzatma derinligi i¢in
farkli gorisler mevcuttur. El-Damanhoury ve
ark.nal” gére 2 mm’lik bir pulpa odas1 uzantisi ye-
terli iken, Ghajghouj ve Tasar-Faruk38 yaptiklari ca-
lismada 5 mm’lik bir uzantinin, 1 mm’lik uzantiya
gore daha yiiksek kirilma direnci ve daha iyi bir
stres dagilimi gosterdigini belirtmistir. Molar dis-
ler icin bu uzatma derinligi, 6zellikle simantasyon
islemi sirasinda restorasyonun kavite icerisinde
stabilizasyonuna yardimci olmaktadir. Ayrica bu
uzatma derinligi, premolar dislerde ve ciddi madde
kayb1 olan tek kokli dislerde adeziv materyalin
koke tutulumunu iyilestirmektedir.23 Geleneksel
tam kuron restorasyonlarin aksine, diseti altina
uzanan bir servikal marjinal sinir gerektirmemesi
diseti iltihabinin 6nlenmesini ve sekonder ciiriik
olusma ihtimalinin azalmasini saglar.3?

Geleneksel olarak gergeklestirilen preperas-
yonda yapilan bir modifikasyon olan, meziobukkal
ve distolingual alanlanda dentin duvarinda ¢entik-
lerin veya kanallarin olusturulmasinin kuvvet dagi-
limini iyilestirdigi ve restorasyonun kirilma daya-
nimi arttirdig: belirtilmistir.40

Dentine adezyon klinik bir zorluk olmaya devam
ettiginden*!, literatiir dentine adezyonu iyilestiren
ve mikrosizintiy1 en aza indiren immediate dentin
sealing teknigini siddetle tavsiye etmektedir.4? Ba-
zen, restorasyonun uyumlanmasini 6nleyen tutucu
alanlarin ¢ikarilmasi i¢in pulpa odasi duvarlarinda
bulunan diizensizliklerin de rezin kompozit ile dol-
durulmasi gerekebilir.#2 Temel gereklilik, tim yii-
zeylerin (duvarlar ve bosluk tabani) bir noktadan
(okluzal g6riiniim) goriilebilmesidir.

OLCU

Endokuron restorasyonlar CAD/CAM ile iire-
tilse de, polivinil siloksan 6l¢cii materyali kullanila-
rak da iretilebilir.#3 Literatiire bakildiginda, bir
olgu sunum*4; sag alt ikinci molar disin endokuron
restorasyon Olciislinii agiz ici tarayict kullanarak
elde etmisken, bir baska vaka serisinde#*> {ist orta
keser disler icin

hazirlanan endokuron
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restorasyonlarin o6l¢iist polivinil siloksan 6l¢li ma-
teryali ile elde edilmistir.

KULLANILAN MATERYALLER

Endokuron restorasyonlarda kullanilmasi gere-
ken materyal saglikli ve islevsel dis dokusunun ye-
rini alacagindan maruz kalacagi kuvvetlere karsi
asinmaya direncli olmali ayni zamanda disin elasti-
sitesine de uyumlu bir elastik modiile sahip olma-
liyken, asiri rijit bir materyal se¢imi de dogru ol-
mayacaktir.#6 Dise gore daha diisiik bir esneklige
sahip daha rijit materyal kullanimi restorasyona
daha fazla stres yiiklenmesine sebep olacagindan,
dise benzer bir esneklige sahip materyal secimi ge-
len stresi daha homojen bir sekilde dagitacaktir.4?
Endokuron restorasyonlarda metalik malzemeler
kullanilabilmesine karsin; hibrit materyallerle
CAD/CAM ile islenmis kompozitler gibi glincel ma-
teryaller de kullanilabilmektedir. Cogunlukla sera-
mik materyaller tercih edilmektedir. Cam seramik-
ler ve kompozitler, metaller ve kristal seramikler-
den daha diisiik elastik modiile sahiptirler, bu da
daha diisiik luting arayiiz mukavemetine sebep ol-
makta iken katastrofik kirilma riski de daha diisiik-
tiir.30 Endokuron restorasyonlarda en c¢ok tercih
edilen materyal olan lityum disilikatlarin ana avan-
taji yliksek mekanik direng ile estetigin miikkemmel
kombinasyonudur.48 Ayrica adeziv araylizii koru-
yan ve adezyon hata riskini azaltan yiiksek elastik
modiile sahiptir.#® Endokuron restorasyonlarda
kullanilan bir diger materyal olan zirkonya ise;
yiiksek elastik modiilii ve mekanikg¢e sahip iken,
onarilamayan kirik riskinin yiiksek olmasi en bii-
yik dezavantajdir.5® Endokuron restorasyonlar
icin bir diger tercih edilen grup olan CAD/CAM ile
tiretilen hibrit seramik ve kompozit materyaller,
endokuron restorasyonlar icin yeterli seviyede
giclidiir ve seramik veya metallere kiyasla daha
diisiik mekanik dayanima sahip olmalarina karsin
kirilma modelleri genellikle daha uygundur.s?

SIMANTASYON

Simantasyon prosediirii, endokuron restoras-
yonlarin etkinligi ve fonksiyon esnasinda restoras-
yonun mekanik dayanimi, ayrica restorasyonun
uzun Omirli olmasi acgisindan ¢ok Onemlidir.52
Ghajghouj ve ark.38 {i¢ farkli tipte rezin siman (Pa-
navia V5, Relyx Ultimate, GC siman) kullanarak en-
dokuron restorasyonlardaki mikrosizintiy1 deger-
lendirilmis en diisiik mikrosizintinin Panavia V5,
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en ylksek mikrosizintinin ise GC rezin simanda go-
riildigiini bildirmistir. Bu sonu¢ Muller ve ark.’nin
53 calisma sonuclariyla da uyumludur. Tiim bunlara
ek olarak, simantasyon protokolii kullanilacak olan
restoratif materyale gore sekillenmekte, dis do-
kusu ve restorasyon hazirlik asamalar degiskenlik
gostermektedir.

GUNCEL CALISMALAR

Vijayakumar ve ark. 54 CAD/CAM ile lretilmis
rezin ile lityum disilikat bazli materyallerden elde
edilen endokuron restorasyonlarin kirilma dayani-
mini inceleyen in vitro calismalar1 degerlendirdik-
leri sistematik derlemelerinde, vertikal kuvvet al-
tinda rezin bazli endokuronlarin lityum disilikat
bazli endokuronlara benzer kirilma dayanimi gos-
terdigini bildirmislerdir.

Barallat ve ark. 37 in vitro olarak devital dislere
uygulanan Lava Ultimate (resin nano seramik) en-
dokuron restorasyonlarin aproksimal alanda mar-
jinal sinirlarin apikokoronal seviyelerinin restoras-
yonlarin kirilma dayanima etkisini belirlemeyi
amaclamiglardir. Maksiller premolar dislerde alve-
olar kret seviyesi ile marjinal seviye arasindaki me-
safeyi 0 mm, 0.5 mm, 1 mm ve 2 mm diizenlemis-
lerdir. En yiiksek kirilma dayanimi 0.5 mm marjinal
yiikseklige sahip restorasyonlarda goriiliirken,
bunu sirasiyla 1 mm, 2 mm ve 0 mm yiikseklige sa-
hip restorasyonlar izlemistir.

Zoidis ve ark. 55 klinik raporlarinda, endokuron
icin alternatif bir materyal olarak polietereterke-
ton (PEEK) kullanmistir. Indirekt kompozit rezin
ile kaplanmis PEEK materyali ile elde ettikleri en-
dokuron restorasyonlarin elastik modiliiniin, ok-
luzal kuvvetleri seramik malzemelerden daha iyi
kompanse ederek dis yapilarini korudugunu belirt-
miglerdir.

Cheng ve ark. 56 sonlu eleman analizi ¢alismala-
rinda kok kanal tedavisi uygulanmais tist birinci pre-
molar disler tzerinde farkli kalinhik (0, 1, 2 ve 3
mm) ve taban materyalleri (cam iyonomer, akiskan
kompozit, nanokompozit) kullanarak endokuron
restorasyonlarin stres dagilimlarini incelemisler-
dir. Farkli baz materyalleri arasinda fark yokken,
genel stresin, 1 mm kalinliktaki baz materyalinde;
0, 2, ve 3 mm kalinliktaki baz materyale kiyasla nis-
peten daha diisiik oldugunu belirtmislerdir.
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Shams ve ark. 28 geleneksel monolitik endoku-
ron restorasyonlarla, PEEK materyal iizerine IPS
e.max materyal ile hazirlanan iki katmanli, multila-
yer, restorasyonlari list birinci premolar disler tlize-
rine sonlu eleman analizi ve in vitro olarak biyome-
kanik olarak karsilastirilmislardir. Iki katmanl ola-
rak hazirlanan restorasyon sayesinde monolitik
olarak hazirlanan restorasyona kiyasla daha iyi bir
biyomekanik davranis elde edilmistir. Ayrica her
iki kuron sistemi icinde aksiyel olarak olarak kulla-
nilan kuvvet oblik olarak kullanilan kuvvete gore
daha olumlu davranis sergiledikleri saptanmistir.

SONUC

Monoblok olarak tanitilan endokuron restoras-
yonlar, materyallerdeki artisa bagh olarak cok kat-
manl olarak da hazirlanabilmektedir. Adeziv ile
restoratif materyallerdeki gelismeler ve endoku-
ron restorasyonlarlailgili yapilan calisma sonuglari,
endokuron restorasyonlarin klinik kullanima uy-
gun bir tedavi alternatifi olabilecegini diisiindiir-
mektedir.

Etik Kurul Onay1: Bu calismada insanlardan ya da
hayvanlardan elde edilen kaynaklar kullanilmadigin-
dan etik kurul onay1 alinmamaistir.

Finansal Destek: Bu calisma i¢in herhangi bir ku-
rum veya kurulustan finansal destek alinmamaistir.

Cikar Catismasi: Bu calismada herhangi bir ¢ikar
¢atismasi bulunmamaktadir.
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Endodontik Tip: Apikal Periodontitis Kardiyovaskiiler
Hastaliklara Predispozan Etken Olabilir mi?
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0Z

Apikal periodontitis (AP), pulpa dokusundaki polimikrobiyal enfeksiyon nedeniyle periradikiiler alanda gelisen akut veya kronik inflam-
atuar lezyon olarak bilinir. Enfekte pulpa dokusu, dentin debrisi, irrigasyon soliisyonlarinin veya dolgu maddelerinin kok kanal tedavisi
sirasinda periapikal alana tasirilmasiyla da olusabilen, gortlme sikligi oldukca yiiksek bir patolojidir. Endodontik tip, endodonti bilimini
pulpa ve periapikal doku patolojilerinin lokal incelenmesi ve tedavisinin tesine tasimistir; odontojenik enfeksiyonlarin romatoid artrit,
diyabet, kalp hastaliklan gibi cesitli sistemik hastaliklarla iliskisi incelenmistir. inflamatuar mediatér salimiminin yogun oldugu kronik
enfeksiyonda bakterilerin metastatik yolla bakteriyemiye neden olabilecegi, uzak dokulardaki patolojiyi destekleyebilecegi
diistiniilmektedir. Kronik oral enfeksiyonlarin diinyada mortalite ve morbidite orani en yiiksek hastaliklar arasinda iist siralarda yer alan
kardiyovaskiiler hastaliklara predispozan etki olabilecegi stiphesi gelismistir. Tedavi edilmemis enfekte kok kanallar1 ve apikal periodon-
titiste yiikseldigi tespit edilen inflamasyon gostergelerinin genel saglig: etkileyebilecegi diisiiniilmektedir. Endodontik enfeksiyonun sis-
temik bir hastaliga sebep olabilecegi gibi sistemik hastaligin da endodontik enfeksiyonun patogenezinde rol alabilecegi ayrica endodontik
tedavi gormiis dislerin iyilesme siirecini de etkileyebilecegi 6ne siiriilmiistiir.

Anahtar Kelimeler: Endodonti; Periapikal periodontitis, Kardiyovaskiiler hastaliklar
Gelis: 06.04.2023 Kabul: 30.05.2023 Yayin: 28.08.2023

ABSTRACT

Apical periodontitis (AP) is known as an acute or chronic inflammatory lesion developing in the periradicular area due to polymicrobial
infection in the pulp tissue. It is a pathology with a very high incidence, which can also occur when infected pulp tissue, dentin debris,
irrigation solutions or filling materials are carried over to the periapical area during root canal treatment. Endodontic medicine has moved
the science of endodontics beyond the local examination and treatment of pulp and periapical tissue pathologies; the relationship between
odontogenic infections and various systemic diseases such as rheumatoid arthritis, diabetes and heart diseases was investigated. It is
thought that in chronic infection where inflammatory mediator release is intense, bacteria may cause bacteremia via metastatic way and
support the pathology in distant tissues. It is suspected that chronic oral infections may have a predisposing effect on cardiovascular
diseases, which are among the diseases with the highest mortality and morbidity rates in the world. Inflammation indicators found to be
elevated in untreated infected root canals and apical periodontitis are thought to affect general health. It has been suggested that as
endodontic infection may cause a systemic disease, systemic disease may also play a role in the pathogenesis of endodontic infection and
may also affect the healing process of endodontically treated teeth.
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GIRIS

Endodonti; pulpa ve periapikal dokularin pata-
lojisini inceleyen, enfekte olmus pulpa dokusunun
biyomekanik preparasyonun sonrasinda sizdirma-
yan, biyouyumlu materyallerle doldurulmasi ve
ulasilamayan ekstraradikiiler enfeksiyon varli-
ginda ise endodontik cerrahi uygulamasini igeren
bir bilim dalidir. Tedavi ve teshiste ilk degerlendir-
meler pulpanin durumuna yonelik olsa da nihai
amac sadece pulpanin korunmasi degil, apikal pe-
riodontitisin (AP) olusmamasi veya iyilestirilmesi
icin kok kanal sistemindeki enfeksiyonunun 6nlen-
mesidir.1

AP esas olarak kok kanal enfeksiyonunun sonu-
cunda gelisir. Mikrobiyal faktorler ve konake¢1 im-
miin yaniti arasindaki etkilesimden kaynaklanan
periradikiiler dokularin iltihaplanmasi ve minera-
lize dokularin rezorpsiyonu ile karakterize klinik
bir durumdur.2 Endodontik floradaki bakteriler
apikal dokularda inflamatuar siireci aktive edebi-
len lipopolisakkarit (LPS), lipoteikoik asit (LTA) ve
endotoksin gibi viriilans faktorlerine sahiptir.
Pulpa nekrozu ve periapikal lezyonlari olan disle-
rin kok kanallarinda Gram negatif bakterilerin bas-
kin oldugu bilinmektedir.34 Gram negatif bakterile-
rin dis hiicre duvarinin ana yapisal bileseni olan
LPS ve bu bakterilerden salinan endotoksin AP’nin
gelisiminde rol oynar.5 Multiselliiller organizmalar
arasinda yapisal bir homologu olmayan LPS'nin
bakterilerin en toksik bileseni oldugu bilinmekte-
dir.6¢ Konak doku ile karmasik bir etkilesime girerek
klinik semptomlara ve periapikal alanda rezorpsi-
yonuna neden olurlar.#?7 Ayn1 zamanda, kék kanal
sistemi enfeksiyonu olusumunda bir diger etken
olan, Gram pozitif bakterilerde bulunan LTA da
pulpa ve periapikal dokularda LPS gibi patojenik
ozellikler gosterir.8 Fosfat iceren polimerlerin bir
grubu olan LTA’lar bir¢cok Gram pozitif bakterinin
hiicre duvarinda ve plazma zarinda bulunur ve
bakterinin oliimiinden sonra bile kdk kanalinda
uzun siire kalarak kronik iltihaplanmaya neden
olabilir.® Cesitli laktobasiller, streptokoklar ve ba-
sillerden ekstrakte edilen LTA’larin, hiimoral anti-
korlar (IgM, IgG ve IgA) lireten gii¢lii immiinojenler
oldugu tespit edilmistir.6 Hem LPS hem LTA, CD 14
ve Toll-like reseptor sinyali yoluyla proinflamatuar
sitokinler olan tumor necrosis faktor alfa (TNF-a),
interleukin-1 (IL-1), interleukin-8 (IL-8), interleu-
kin-12  (IL-12)’yi Diistik

aktive ederler.1011
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konsantrasyonlarda LPS ve LTA konak savunma
sistemini uyarirken, daha yiiksek seviyelerde
pulpa kaynakli agri1 ve periradikiiler inflamasyonu
tetikledigi bildirilmistir. Dental plakta bulunan
Provetella, Porphiromonas, Fusobacterium, Strepto-
cocus, Eubacterium, Peptostreptococus tiirlerinin de
AP’ye neden olan endodontik enfeksiyonlarda da
rol oynayabilecegi belirtilmistir.12 Akut ve agril
olabilecegi gibi kronik ve asemptomatik de seyre-
debilen AP, 50 yasinda her iki bireyden birinde go-
riliirken, bu oran 60 yas ilizerindeki bireylerde
%062’ye kadar ulagsmaktadir.13

Literatlirde son zamanlarda oldukga fazla 6nem
kazanan endodontik tip kavrami neredeyse milat-
tan dort yiiz y1l dncesine kadar dayanmakta ve sis-
temik hastaliklarla endodontik enfeksiyonlar ara-
sindaki cift yonli iliskiyi icermektedir.! Hipokrat
odontojenik enfeksiyon kaynagi olarak goriilen
stipheli dislerin cekilmesi ile romatoid artrit bulgu-
larinin geriledigini belirtmistir. 1891 senesinde
Miller; ¢cogu sistemik hastaligin oral mikroorganiz-
malarin varligindan kaynaklandigini ve ilgili disle-
rin ¢ekilmesi yerine kok kanallarinin tedavi edil-
mesi gerektigini, Frank Billings ise, tonsillektomi
ve dis cekimi sonucu uzak dokularda gelisen enfek-
siyonlarin iyilestigini bildirmistir.14 Diinya ¢apinda
en yaygin bulasici olmayan hastalik olarak tanimla-
nan kardiyovaskiiler hastaliklar halk saglig1 icin ol-
dukea ciddi bir durumdur.1> Morbidite ve mortali-
tede diinya capinda oldukga yiiksek orana sahip
olan kardiyovaskiiler hastaliklarda oral mikroor-
ganizmalarin varligy, riski artiran faktorler ve infla-
masyon gostergelerinin AP gibi ag1z ici kronik en-
feksiyon varliginda kan degerlerinde yiikselme go-
rilmesi biiyiik bir endise uyandirmis, kardiyovas-
kiiler hastaliklar ve AP arasinda olasi iliskinin de-
gerlendirilmesi ihtiyact dogmustur.16

Ateroskleroz kalp krizleri ve serebrovaskiiler
hastaliklarin en 6nemli sebebidir. Atar damar du-
varlarinin kalinlasmasi ve sertlesmesi ile karakte-
rize olan aterosklerozda; anatomik, fizyolojik ve
davranissal riskler, genetik yatkinlik giiclii bir et-
ken olmakla birlikte kronik inflamatuvar bir stireci
icermektedir.1” Atar damarlarin i¢ yiizeyini dose-
yen endotel tabakasinin disfonksiyonu ateroskle-
rotik lezyonlarin olusumunda ve ilerlemesinde ma-
jor rol oynamaktadir.18 Ateroskleroz icin degistiri-
lemeyen risk faktorleri olarak kalitim, yas, cinsiyet;
degistirilebilir risk faktorleri olarak hipertansiyon,
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diyabet gibi kronik hastaliklar, sigara, dislipidemi,
viicut kitle indeksi, total kolesterol, HDL kolesterol
diistikliigii sayilirken yeni tespit edilen risk faktor-
leri arasina koagulasyon egilimini arttiran faktor-
ler ve inflamasyon gostergeleri (fibrinojen, CRP, Cu,
Fe, IL-6, TNF-a gibi) eklenmistir.1 Aterosklerotik
plaklarda oral bakterilerin varligi dogrulanmistir.20
Oral bakterilerin dolasima katilarak bakteriyemiyi
artirabilecegi, ateroskleroza sebep olabilecegi veya
var olan kalp hastaligini siddetlendirebilecegi dii-
stinlilmustiir.21

Sigara tliketimi, ileri yas, 1rk, alkol kullanimi,
sosyoekonomik durum, erkek cinsiyet, obezite ve
diyabet gibi risk faktorleri hem kardiyovaskiiler
hastaliklar hem de periodontitis icin ortak risk fak-
torili olarak gorilmiistiir.22 AP’nin kardiyovaskiiler
hastaliga sebep olabilecegi gibi, yiiksek kan basinci
ve diyabetin de tedavi 6ncesi endodontik enfeksi-
yonun iyilesmesinde rol oynayabilecegi ayrica en-
dodontik tedavi gérmis dislerin agizda kalma sii-
resinin bu sistemik hastaliklardan etkilenebilecegi
One strilmiustiir.23.24

Radyografik olarak tespit edilebilen endodontik
kokenli periapikal lezyonlarin koroner kalp hasta-
l1g1 olusumundaki etkisini incelenmek amaciyla yas
ortalamasi 47 olan 708 erkek hasta, her 3 yilda bir
olmak tizere 32 y1l boyunca takip edilmistir. Bu sii-
recte hastalarin %35’inde periapikal lezyon gelis-
tigi ve lezyon tespit edilen hastalarin da %23’liniin
koroner kalp hastalig1 tanisi aldig1 rapor edilmistir.
Ayrica kardiyovaskiiler hastalik tanisi konmus
geng erkeklerde yaslilara oranla daha fazla periapi-
kal lezyon varligr saptanmistir.25> Cerrahi olmayan
endodontik tedavi goren diabet, hipertansiyon ve
kardiyovaskiiler hastalig1 olan bireylerde kék ka-
nal tedavisinin uzun siireli prognozu degerlendiril-
diginde; diabet ve koroner hastaligi olan bireylerde
dis ¢cekim oraninin olduk¢a yiiksek oldugu, siste-
mik hastaliklarin dis kaybina sebep olabilecegi ra-
por edilmigtir.z6

Hiicre adezyon molekiilleri, immiinoglobulinler,
sitokinler, C reaktif protein (CRP) degerleri koro-
ner kalp hastaligi riski i¢in birer gosterge olarak
degerlendirilmektedir. Dis kaynakli enfeksiyon-
larla akut miyokard enfeksiyonu arasinda iliskiyi
arastiran bir ¢alismada CRP degeri ile radyolojik
apikal lezyonlar arasinda anlamh bir iliski bulun-
mamis fakat; miyokard enfarktiisii gecirmis
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hastalarin kotii agiz hijyenine sahip oldugu, miyo-
kard enfeksiyonlari ile kronik oral enfeksiyonlar
arasinda iliski olabilecegi 6ne siirtilmiistiir.2?

Cotti ve ark. 28 20 ile 40 yas arasindaki erkek ka-
tilimcilarda; dental muayene, fiziksel muayene,
ekokardiyografi, endotel akis rezervi 6l¢limi ve
aterosklerotik lezyon varliginda yiikselen IL-1, IL-
2, IL-6, TNF-a, asimetrik dimetilarjinin (ADMA) se-
viyeleri degerlendirildiginde, AP’li genc hastalarda
ekokardiyografide bir anormallik goriilmezken,
ADMA ve IL-2 seviyesinin yiikselmesine bagh ola-
rak gelisen endotel disfonksiyonu goriildiigiinii ra-
por etmislerdir.

AP’li hastalarda yapilan molekiiler calismalarda
genis bir anaerobik mikrobiata tanimlanmis ve P.
endodontalis varligl da siklikla gosterilmistir.z9.30
5.297 koroner anjiyografi yapilan hastanin; serum
lipopolisakkarit degerleri, P.endodontalis miktar1
ve bakteri yiikiine gore IgA/IgG seviyeleri deger-
lendirildiginde kardiyolojik tani ile anlaml bir
iliski bulunmamasina popiilasyonun
yizde 65,8’'inde P. endodontalis subgingival dii-
zeyde tespit edilmistir.3! Periapikal lezyon skoru
yiiksek hastalarda P. endodontalis miktari ve serum
IgA/IgG’ nin anlamh derecede ytliksek oldugu gortil-
mistir. Bu sonuclar; kardiyovaskiiler hastaliklar
icin risk faktorlerinin belirlemesinde oral patoloji-
lerin g6z 6niline alinmasi gerektigi sonucunu des-
teklemektedir.32

ragmen;

Cinsiyet ve yasa bagli olmaksizin yiiksek kan ba-
sincinin kardiyovaskiiler kalp hastaliklar i¢in risk
faktori oldugu bilinen bir gergektir. Kronik AP’li hi-
pertansif hastalarda sistemik CRP, IL-6, fibrinojen
seviyelerinin yiiksek oldugu gorilmiistiir.33

Oksidatif stresin, tip 2 diabetes mellitus, yashlik,
kardiyovaskiiler hastaliklar, kanser, akciger ve ka-
raciger hastaliklar1 dahil olmak tizere ¢esitli pato-
lojik veya fizyopatolojik kosullara etkisi oldugu bi-
linmektedir.34-38 Periodontitis bulgular1 olan hasta-
larin kronik AP’li kok dentinlerinde Prevotella in-
termedia, Phorphyromonas gingivalis, Fusobacte-
rium nucleatum, Bacteroides forsythus, Peptostrep-
tococcus micros ve Streptococcus intermedius gibi
periodontal patojenler bulunabilir ve bu patojenler
enflamasyonun yogunluguna bagh olarak l6kositle-
rin kemotaksisi ile oksidatif hasar olusturabilir. Bu
stire¢ kemik rezorpsiyonuna neden olan bakteriyel
patolojilerde en etkili patojenik mekanizmalardan
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biridir. Bir¢cok bilimsel kanit, notrofillerden patoje-
nik bakterilere karsi gerceklestirilen oksidatif ha-
sarin siklikla kemik rezorpsiyonunun ilk basamagi
oldugunu gostermektedir.3? Kronik AP’li bireylerin
bu sekilde oksidatif strese maruz kalmasi1 genel
saghg etkileyebilecegi gibi, ayn1 zamanda uygun
endodontik tedavi ile sistemik oksidatif stresin dii-
sliriilmesi yukarida belirtilen hastaliklarin go-
rilme riskini azaltabilir.40

20-40 yas arasi erkek hastalarda, AP’nin kardi-
yovaskiiler hastaliklarla iliskisinin incelendigi bir
calismada; endotel fonksiyonunu 6l¢gmek icin kulla-
nilan akim aracili dilatasyon (AAD) ve karotis arter
intima media kalinhig1 degerlerinin (KIMK) AP’li ki-
silerde bozulmus, AAD ve KIMK’nin arttig1 tespit
edilmistir. Bu durum kardiyovaskiiler hastaliklarla
endodontik enfeksiyon arasinda iliski olabilecegini
diisiindiirmiis ve subklinik aterosklerozun deger-
lendirilmesinde gerekli bir risk faktorii oldugu so-
nucuna varilmistir.41

Son donemlerde; AP ve kardiyovaskiiler hasta-
liklar arasindaki iliskiyi arastirmak icin yapilan
hayvan deneylerinin sayis1 artmistir. AP’li sigan-
larda omega 3 ¢oklu yag asitleri (w-3 PUFA) ile te-
rapotik takviye uygulanarak lipid profili ve kemik
rezorpsiyonu Azuma ve ark. 42tarafindan degerlen-
dirilmis, w-3 PUFA verilmeyen AP'li sicanlarda
daha genis kemik rezorpsiyonu ve daha yiiksek inf-
lamatuar yogunluk goriilmiistiir. Birden fazla AP
odaginin varhiginin trigliserit diizeylerini artirabi-
lecegi tespit edilmistir. Ayrica; omega 3 takviyesi-
nin AP'li sicanlarda trigliserit diizeylerini ve peria-
pikal dokularin kemik rezorpsiyon alanlarini azal-
tabilecegi rapor edilmistir.4? Wistar sicanlarinda
yapilan bir calismada ise; AP'nin trigliserit diizey-
lerindeki artisa neden olarak, ateroskleroz yoklu-
gunda bile karotid arterin intima tabakasini kalin-
lastirdig tespit edilmistir. Ayrica bu calismada; pe-
riapikal lezyonlarda aterosklerozun inflamatuar
reaksiyonu ve kemik rezorpsiyonunu arttirdigi tes-
pit edilerek c¢ift yonlii iliski goriilmiistiir.43 Yetiskin
wistar sicanlarinda yapilan bir baska ¢alismada ise
AP, oksidatif stres ve Na+/K+ ATPase (NKA) pom-
pasi arasindaki iliskinin AP varliginda kalpte reak-
tif tiir olusumunu ve NKA aktivitesini artirdigi tes-
pit edilmistir.44

AP ve kardiyovaskiiler hastalik arasinda iliski
olabilecegini aciklayan ¢alismalarin yani sira bu
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ikisinin arasinda anlamli bir iliski olmadigini,
AP’nin kardiyovaskiiler hastalik olusumu igin bi-
rincil sebep olarak degerlendirilemeyecegini, kar-
diyovaskiiler hastalik risk degerlendirilmesinde
bircok faktoriin degerlendirilmesi gerektigini vur-
gulayan calismalar da bulunmaktadir.4546

SONUC

Goriilme siklig1 yliksek olan kardiyovaskiiler has-
taliklarin biyolojik siirecleri incelendiginde AP ile or-
tak yonlerinin goriilmesi aralarindaki iliski konu-
sunda siipheleri iyice artirmistir. Calismalarda, her ne
kadar anlaml sonuc elde edemeyenler fazla olsa da
risk faktorlerinin, inflamatuar degerlerin, bakteri ce-
sitliliginin her ikisinde benzerlik géstermesi ve bu iki
patolojinin birlikte goriilmesi aralarinda iliski olabile-
cegini destekler niteliktedir.

Kok kanal enfeksiyonu veya periapikal patoloji-
lerin kardiyovaskiiler hastaliklarin gériillmesinde
tespit edilen major risk faktorlerinden biri olma-
masina ragmen, mevcut hastaligin siddetini veya
genel saglig1 etkileyebilecegi konusunda goriis bir-
ligi saglanmistir, bu konuda yapilacak uzun dénem
takipli calismalara ihtiya¢ oldugu gérilmistiir.

Etik Kurul Onay1: Bu calismada insanlardan ya da
hayvanlardan elde edilen kaynaklar kullanilmadigin-
dan etik kurul onay1 alinmamaistir.

Finansal Destek: Bu calisma i¢cin herhangi bir ku-
rum veya kurulustan finansal destek alinmamaistir.

Cikar Catismasi: Bu calismada herhangi bir ¢ikar
catismasi bulunmamaktadir.

Yazar Katkilar:: Tasarim: EC, Veri toplama veya
veri girisi yapma: EC, DH, Analiz ve yorum: EC, DH, Li-
teratiir tarama: EC, Yazma: EC
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0z

Ik kez 1942 yilinda Stafne tarafindan tanimlanan Stafne Kemik Kavitesi (SKK); genellikle iceriginde tiikiiriik bezi dokusu
bulunduran, kemikte i¢cbiikey yapiya sahip gelisimsel bir anomalidir. Erkek cinsiyetinde ve yasamin 5-7. dekatlarinda go-
riilme prevalansi yiiksektir. Bu psddokiste siklikla; posterior mandibular bolgede, inferior alveolar sinirin altinda ve man-
dibular lingual kortekste rastlanilir. Panoramik radyografta oval veya yuvarlak sekilli, sinirlar1 belirgin radyoltisent alan
olarak izlenir. SKK hastalarda herhangi bir semptom vermemekle birlikte genellikle rutin radyografik muayenelerde rast-
lantisal tespit edilir. Teshisinde biyopsiye ve tedavisinde herhangi bir cerrahi girisime ihtiya¢ yoktur, rutin radyografik takip
hasta idamesinde yeterlidir. Bu vaka serisinin amaci klinigimize ¢esitli dental sikayetler i¢cin bagvuran 3 farkli hastada rutin
dental muayene esnasinda rastlantisal tespit edilen SKK olgularini sunmaktir.

Anahtar Kelimeler: Korpus, Mandibula, Ramus, Stafne kemik kavitesi
Gelis: 19.04.2023 Kabul: 28.07.2023 Yayin: 28.08.2023

ABSTRACT

Stafne Bone Cavity (SBC), first described by Stafne in 1942, is a developmental anomaly that usually contains salivary gland tissue and
has a concave structure in the bone. The prevalence is high in males and in 5-7. decades of life. This pseudocyst is frequently found in the
posterior mandibular region, under the inferior alveolar nerve and in the mandibular lingual cortex. It is observed as an oval or round
shaped radiolucent area with well defined borders on panoramic radiographs. Although SBC does not cause any symptoms in patients, it
is usually detected incidentally in routine radiographic examinations. There is no need for biopsy for its diagnosis and no surgical inter-
vention for its treatment, routine radiographic follow-up is sufficient for patient management. The aim of this case series is to present
cases of SBC detected incidentally during routine dental examination in 3 different patients who presented to our clinic with various
dental complaints.
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Stafne Kemik Kavitesi: Vaka Serisi

GIRIS

Stafne Kemik Kavitesi (SKK) ilk olarak 1942 yi-
linda Edward C. Stafne ve arkadaslari tarafindan pos-
terior mandibular bolgede, inferior alveolar kanalin
hemen altinda lokalize, asemptomatik, unilateral,
radyoliisent kavite olarak goriintii veren 35 vaka ra-
poru bildirerek tanimlandi.! Bu patolojinin adlandiril-
masinda bir¢ok terim kullanilmistir. “Stafne kemik
defekti”, “Stafne kemik kisti”, “Anormal tikirik bezi
defekti”, “Latent kemik kisti”, “Mandibulanin gelisim-
sel kemik defekti”, “Mandibular kortikal depresyon”
ve “Idiyopatik kemik defekti” bu terimlerden bazilari-
dir.z2 Gortilme yasi genellikle 50-70 yas olmakla bir-
likte, nadiren geng eriskinlerde de rastlanmaktadir.
Erkekler kadinlara gore daha sik etkilenir.3

Dort farkli bashik altinda anterior mandibular
bolge, posterior mandibular boélge, ramus bukkali ve
ramus linguali olarak lokalize edilse de literatiirde en
cok angulus mandibulanin lingual bélgesinde ve infe-
rior alveolar kanalin hemen altinda izlendigi bildiril-
mistir.¢ Etiyolojisi hakkinda farkli teoriler 6ne stirtil-
miistiir ve belirsizligini halen siirdiirmektedir. Defek-
tif alanin submandibuler tiikiiriik bezi dokularinin ba-
sinciyla olusmasi, bez dokusunun kemik yapi icine ka-
tilmasi, sublingual bezin deplasmani, fonksiyonel ke-
mik degisiklikleri, kemik inflamasyonu ve rezorbsi-
yonu, inferior alveoler arter veya fasiyal arterin anev-
rizmal degisiklikleri gibi varsayimlar tartisilmakta-
dir.3 En ¢cok kabul edilen gorts, tiikiirtik bezi dokusu-
nun lingual mandibulaya yaptig1 basinctan kaynak-
landig1 yoniindedir.56 Iceriginde tiikiiriik bezi dokusu,
lenfoid doku, yag doku veya bag doku bulundurabilir;
nadiren bos kaviteler de goriilebilir.7-10

Asemptomatik seyreden bu lezyonlar, genellikle
rutin radyolojik muayene esnasinda tespit edilir.511
Teshisinde panoramik radyografi, konik 1sinl bilgisa-
yarli tomografi (KIBT), bilgisayarli tomografi (BT), si-
alografi ve manyetik rezonans goriintiilemeden (MRG)
yararlanilabilir.5912 Cogu vakanin teshisi panoramik
radyografiyle konulsa da atipik defektlerde denti-
geroz kist, travmatik kemik kisti, fibroz displazi ve
odontojenik keratokist benzeri patolojilerden ayirt
etmek icin ileri goriintileme yontemlerine basvur-
mak gerekebilir.13 Sialografi goriintiileme teknigi ke-
mik defekti icerisindeki tiikiiriik bezi kanal yapilari-
nin goriintiilenmesi amagh kullanilmaktadir. Poste-
rior mandibulada yerlesim gosteren vakalarda kolay-
likla uygulanabilirken, anteriorda yerlesim gosteren
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durumlarda sublingual tiikiiriik bezinin kanal yapisi-
nin ince olmasindan o6tiiri goérintilemesi kisithdir.
Ayrica sialografi hasta icin uygulanabilirligi zor olan
bir tekniktir. MR ve BT goriintiileme yontemlerinde
defektin boyutu, lokalizasyonu, icerigi ve tiikiiriik
bezleriyle iliskisine yonelik geleneksel radyografilere
kiyasla daha fazla ve daha detayl bilgi elde edilebil-
mektedir. BT, non-invaziv ve uygulamasi kolay bir go-
riintiileme teknigidir. BT ile periferdeki lezyon kay-
nag1 tespit edilmekte ve lingual kortikal kemik sinir-
lar1 net olarak izlenebilmektedir. Fakat BT’ nin rad-
yasyona maruziyet, muhtemel kontrast reaksiyonlari
gibi dezavantajlar1 da mevcuttur.14 Geleneksel BT’ye
kiyasla diisiik radyasyon orani, kolay uygulanabilir-
ligi, cozlintirligliniin yliksek olmas1 avantajlari sebe-
biyle KIBT goriintiileme yontemi olarak siklikla tercih
edilmektedir.!> Herhangi bir semptoma yol agmayan,
ilerleyici karakterde olmayan yapisal lezyonlar icin
cerrahi tedaviye ve biyopsiye ihtiya¢ duyulmaz, peri-
yodik klinik ve radyolojik takip yeterlidir.>611 Bu
vaka serisi, klinigimize basvuran 3 farkl hastada ru-
tin dental muayene sirasinda tespit edilen SKK olgu-
larini sunmay1 amaglamaktadir. Her 3 hastadan da ya-
zil aydinlatilmis onam formu alinmistur.

OLGU SUNUMU-1

57 yasinda sistemik olarak saglikli erkek hasta ru-
tin dental muayene i¢in klinigimize bagvurdu. Pano-
ramik radyografik incelemede; sag mandibular kor-
pus bolgesinde, inferior alveoler sinirin hemen al-
tinda seyreden, sinirlar1 belirgin, eliptik sekilli, unila-
teral radyolusent alan tespit edildi [Resim 1]. ilgili
bolgeye dair hastada agri, sislik, parestezi benzeri
herhangi bir klinik semptom bulunmayip, travma 6y-
kiisii olmadigi 6g8renildi. Hastanin ekstraoral ve intra-
oral muayenesinde lezyona iliskin klinik bulguya rast-
lanmadu.

ileri radyografik goriintiileme icin alinan KIBT in-
celemesinde; 45-46 nolu bolgenin lingual korteksinde
ve mandibular kanalin altinda yerlesim gosteren yak-
lasik 4x10x11 mm biiyiikliglindeki unilokiiler dep-
rese alan SKK olarak teshis edildi. Lezyonun yerlesim
gosterdigi bukkal alveolar kemikte kortikal incelme,
lingual alveolar kemik ve inferior alvelar kanalin infe-
rior duvarinda perforasyon tespit edildi [Resim 2].
Asemptomatik seyreden lezyona herhangi bir cerrahi
girisimde bulunulmamus, ilgili bélgenin periyodik kli-
nik ve radyolojik takibi uygun goriilmiis, hasta bilgi-
lendirilmistir.
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Resim 1. Olgu 1’e ait SKK’'nin panoramik goriintiisii

Resim 2. Olgu 1’e ait SKK’nin aksiyal, sagittal ve koronal kesitlerdeki goriintiisii

OLGU SUNUMU-2

43 yasinda sistemik olarak saglikli erkek hasta dis
eti hastalig1 sikayetiyle klinigimize basvurdu. Panora-
mik radyografik incelemede; sag mandibular angulus
bolgesinde, inferior alveoler sinirin hemen altinda

seyreden, sinirlart belirgin, eliptik sekilli, unilateral
radyolusent alan tespit edildi [Resim 3]. flgili bolgeye
dair hastada agri, sislik, parestezi benzeri herhangi
bir semptom bulunmayip, travma o6ykiisii olmadig
Ogrenildi. Hastanin ekstraoral ve intraoral muayene-
sinde lezyona iligkin klinik bulguya rastlanmadi.

Resim 3. Olgu 2’ye ait SKK'nin panoramik goériintiisii
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Ileri radyografik gériintiileme icin alinan KIBT in-
celemesinde, sag retromolar bolgede, mandibular ka-
nalin inferiorunda seyreden, yaklasik 5x11x18 mm
biiyiikliigiindeki unilokiiler deprese alan SKK olarak
teshis edildi. . Lezyonun yerlesim gosterdigi bukkal
alveolar kemikte kortikal incelme, lingual alveolar

kemikte perforasyon tespit edildi [Resim 4]. Asemp-
tomatik seyreden lezyona herhangi bir cerrahi giri-
simde bulunulmamius, ilgili bélgenin periyodik klinik
ve radyolojik takibi uygun goriilmiis, hasta bilgilendi-
rilmistir.

Resim 4. Olgu 2’ye ait SKK’'nin aksiyal, sagittal ve koronal kesitlerdeki goriintiisii

OLGU SUNUMU-3

63 yasinda sistemik olarak hipertansiyon rahatsiz-
181 bulunan erkek hasta protetik tedavi amagh klini-
gimize basvurdu. Panoramik radyografik incelemede;
sol mandibular korpus bolgesinde, inferior alveoler
sinirin hemen altinda seyreden, sinirlari belirgin,

yuvarlak sekilli, unilateral radyolusent alan tespit
edildi [Resim 5]. ilgili bélgeye dair hastada agr, sislik,
parestezi benzeri herhangi bir klinik semptom bulun-
mayl1p, travma oykiisii olmadig1 6grenildi. Hastanin
ekstraoral ve intraoral muayenesinde lezyona iliskin
herhangi bir klinik bulguya rastlanmadu.

Resim 5. Olgu 3’e ait SKK’'nin panoramik goriintiisii

Ileri radyografik goriintiileme igin alinan KIBT in-
celemesinde, sol molar bélgeden baslayarak retromo-
lar bélgeye uzanan, mandibular kanalin inferiorunda
seyreden yaklasik 11x15x25 mm biiytkligiindeki
unilokiiler deprese alan SKK olarak teshis edildi. Lez-
yonun yerlesim gosterdigi bukkal alveolar kemikte
kortikal incelme, lingual alveolar kemikte perforas-
yon tespit edildi [Resim 6]. Asemptomatik seyreden
lezyona herhangi bir cerrahi girisimde bulunulmamas,
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ilgili bolgenin periyodik klinik ve radyolojik takibi uy-
gun goriilmiis, hasta bilgilendirilmistir.

TARTISMA

Stafne kemik kavitesi; ender rastlanan, % 0.08 ila
% 0.48 goriilme siklig1 bildirilen, ¢cogunlukla rutin
dental muayene esnasinda rastlantisal tespit edilen
asemptomatik bir olusumdur. Geleneksel goriintii-
leme yontemlerinden olan panoramik radyografinin
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yani sira lezyonlarin diagnozunda MRG, KIBT, BT ve
sialografiden de yararlanilabilir. Goriilme yasi1 genel-
likle 5. ila 7. dekatlar olan SKK, erkeklerde kadinlara
kiyasla ortalama 4 kat daha sik olusmaktadir.1.16 SKK
ayiricl tanisinda; periapikal kist, basit kemik Kisti,
travmatik kemik Kisti, odontojenik keratokist, denti-
geroz kist, dev hiicreli tlimorler, metastazlar, non-os-
sifiye fibrom, ameloblastoma, vaskiiler malformas-
yonlar, bazal hiicreli nevus sendromu, fibroz displazi,
fokal osteoporotik kemik defektleri ve hiperparatiro-
idizmde goriilen Brown tiimérler gibi mandibulada
radyoliisent goriintii veren tiim patolojiler disiintil-
melidir. Bu vaka serisinde yer alan {i¢ vakada da lez-
yonlar asemptomatik olup rutin dental muayene veya
farkl bir sikayetle klinigimize basvuran hastalardan
alinan  panoramik  radyograflarda tesadiifen

izlenmistir. Hastalar erkek bireylerden olusmaktadir
ve ortalama yas araligi literatiir ile uyumludur. Ayirici
tanida var olan diger patolojilerden ayirt etmek, cevre
vital yapilara etkisini saptayarak lezyon karakteristi-
gini belirlemek amacl ileri goriintiileme yontemine
basvurulmak istenmistir. Diisiik radyasyon orani,!’
uygulama kolayligi, sinirli alan maruziyeti ve yliksek
¢Ozlnlrliik avantajlarindan 6tiirii KIBT goriintiileme
yontemi kullanmilmistir.’s Cene-yiiz bolgesindeki yu-
musak dokularin incelenmesi amaciyla BT ve MRG
kullanilmakta,!8 bu goriintiilemeler yolu ile SKK iceri-
ginde hapsolmus tiikiiriik bezi ya da yag dokusu iceri-
ginin ortaya konulabilmesi miimkiin olmaktadir. SKK
tedavi gerektirmemekle birlikte stipheli lezyonlarda
ic yapinin belirlenmesi icin MRG 6nemli bir tani ara-
cidir.19

Resim 6. Olgu 3’e ait SKK’nin aksiyal, sagittal ve koronal kesitlerdeki goriintiisii

SKK lokalizasyonu inferior alveolar sinirin altinda
ve siklikla korpus mandibulanin distal par¢asindadir.
Nadiren alveoler arterlerde var olan anevrizmal degi-
sikliklerden 6tiirii koronoid proces ve ramusta da olu-
sabilir.3 Literatiirde dort tip lokalizasyon tanimlan-
mistir: anterior lingual bolge, posterior lingual bolge,
ramus bukkal ylizeyi, ramus lingual ylizeyi. Anterior
lingual bolgede genellikle mandibular kesici disler ile
mandibular premolar disler arasi bélgede mylohyoid
kasin tstiinde yer alir, bu bolgede goriilme siklig: dii-
suktiir. Yine ramusun bukkal yiizeyi ve lingual yiize-
yinde izlenmesi nadir rastlanilan bir durumdur. En
sik posterior mandibula lingual bélgede goriilmekte-
dir.20 Yuvarlak, oval sekilli veya eliptik izlenebilen
SKK lezyonlari ¢ogunlukla unilokiiler gériilmekle bir-
likte nadiren multilokiler de olustugu vakalar mev-
cuttur.” Tek tarafli defektlere siklikla rastlanmakla
birlikte bilateral olgular da literatiirde yer almakta-
dir.2t SKK kavitelerinin boyutlar1 0,5-2 cm arasinda
degiskenlik gostermekle birlikte, ortalama biiyiikliik
1,2 cm olarak bildirilmistir. Literatiirde 9 cm’ye ula-
san defekt boyutlarinin varligi rapor edilse de biyiik
defekt goriilme orami olduk¢a azdir.®8 Bu vaka
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serisinde sunulan her {i¢ vakada da defekt biiytiklik-
lerinin literatiirde bildirilen ortalama rakamlara ya-
kin oldugu goriilmektedir. Mevcut li¢ vakada da olu-
sumlar inferior alveolar sinirin hemen altinda ve pos-
terior mandibulanin lingual boélgesinde lokalizedir.
Unilokiiler yapidaki lezyonlar tek tarafl izlenmekte-
dir.

SKK etiyopatogenezi net olarak bilinmemekle bir-
likte neden olabilecek bir¢cok teori 6ne siiriilmistiir.
Stafne, lingualde defektif alan olusmasinin sebebinin
kikirdak dokularda kemik yapiminin eksikligiyle ilis-
kili oldugunu ifade etmistir.! Bir diger goriis, tiikktrik
bezi dokularinin lingual mandibular kortekste yaptigi
basing sonucu kemik defektinin olustugunu savun-
maktadir.22 Bu yaklasima gore; anterior lezyonlar
sublingual tiikiiriik beziyle, posterior lezyonlar sub-
mandibular tikiirtik beziyle ve ramusun her iki ytize-
yinde izlenebilen lezyonlar parotis tiikiiritk beziyle
iligkili diistintilebilir. Cerrahi girisimler ve histopato-
lojik incelemeler sirasinda SKK patolojilerinin igyapi-
sinda genellikle tiikiiriik bezi dokusu oldugu tespit
edilmistir. Nadiren kemik doku, fibrovaskiiler bag do-
kusu, ¢izgili kas dokusu, yag dokusu ve lenfoid doku
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gorilmiistir.23 Anterior bolgede var olan lezyonlar,
dental kdkenli kistik lezyonlarla benzer goriiniime sa-
hip olabileceginden ayirici tanida goz 6niinde bulun-
durulmalidir. Ayiric1 teshis, histopatalojik inceleme
sonucu kist epitelinin yerine sublingual tiikiiriik bezi
dokusunun varligi ile yapilabilir.8 Etiyolojik nedenler-
den biri olarak varsayilan diger bir yaklasim ise vas-
kiiler lezyon kaynakli mandibulada kemik rezorbsi-
yonunun olusmasidir. Arteriyel nabiz degisiklikleri
kemik rezorbsiyonuna yol acabilir. Yas ile hipertansi-
yon insidansinin artmasi, SKK lezyonlarinin insidan-
siyla korele diisiintilebilir. Hipertansif hastalarda sik-
likla vaskiler tutarsizlik goriiliir, fasiyal arter ve dal-
lar1 dolayli olarak hipertansiyondan etkilenebilir.
Cogu literatiir calismasi anevrizmalar ve arteriovenoz
malformasyonlarin kemik erozyonlarinin sebebi ola-
bilecegini gostermistir.>24 63 yasindaki erkek hastada
var olan hipertansiyon bu teoriyi destekler nitelikte
yorumlanabilir.

Asemptomatik SKK lezyonlarinin tedavisi uzun dé-
nem periyodik klinik ve radyolojik takibe dayanmak-
tadir.>25 Bununla birlikte literatiirde rutin takipler si-
rasinda lezyon boyutlarinda artis gériilmesinden do-
lay1 mandibular kemikte kirik riskinin arttigi, SKK lez-
yonunun var oldugu bélgede mandibular 3. molar dis
cekimini takiben angulus kirig1 olusan vakalar mev-
cuttur. Bu gibi olgularda cerrahi tedavi endikedir, oto-
jen kemik greftiyle osteosentez plaklar1 defekt bolge-
lerinin rekonstriiksiyonu i¢in uygulanmalidir.11.2¢ Bu
vaka serisinde mevcut ii¢ vakada da asemptomatik
seyreden lezyonlara herhangi bir cerrahi miidahalede
bulunulmamus, ilgili bolgelerin periyodik klinik ve
radyolojik takibi uygun goriilmiis, hastalar bu konuda
bilgilendirilmistir.

SONUC

Stafne kemik kavitesi; siklikla ileri yas erkek cinsi-
yette ortaya ¢ikan, nadir goriilen bir lezyondur. Etiyo-
lojisinde bircok teori 6ne siiriilmekle birlikte tiikiirtik
bezi dokularinin yaptigi basing en ¢ok kabul edilen
goriistiir. Genellikle panoramik radyografik incele-
mede rastlantisal fark edilmekle birlikte ayirici tani-
sinda yer alan bir¢ok lezyonun varlig ileri goriintii-
leme yontemlerine ve histopatolojik incelemeye ge-
reksinim olusturabilir. Tedavisi asemptomatik lez-
yonlarda periyodik klinik ve radyolojik takibi icer-
mekle birlikte kirik riskinin oldugu genis lezyonlarda
cerrahi tedavi endikedir.
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Etik Kurul Onay1: Bu calismada insanlardan ya da
hayvanlardan elde edilen kaynaklar kullanilmadigin-
dan etik kurul onay1 alinmamaistir.

Finansal Destek: Bu calisma i¢in herhangi bir ku-
rum veya kurulustan finansal destek alinmamuistir.

Cikar Catismasi: Bu calismada herhangi bir ¢ikar
catismasi bulunmamaktadir.

Yazar Katkilart: Tasarim: BO, Veri toplama veya
veri girisi yapma: BO, TZ, Analiz ve yorum: MT, AA Li-
teratiir tarama: BO, Yazma: BO, TZ, AA, MT
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