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Teacher’s Preferences to Receive Oral Health Information Using Internet
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Abstract

Objective: To identify teacher’s preferences using internet to receive oral health information (OHI).

Materials and methods: An adapted cross-sectional survey was held from September to October of 2019 in 14
junior high schools in Jakarta, Indonesia. The questionnaire consisted of information on demography, oral health
data, and using internet to obtain OHI. The dependent variable was the frequency of searching for such information
in that manner.

Results: The survey achieved a 99% (213/215) response rate with Google (85.4%) and YouTube (43.2%) being the
sites most used for OHI searches. Google was mostly used to gain information on teeth whitening and bad breath.
Whereas YouTube was mostly used for oral lesions information searches.

Conclusions: Most teachers used internet to obtain useful information related to oral health. This research is

expected to be useful for health service providers furnishing health information through socially common media.

Clinical Research (HRU Int J Dent Oral Res 2022; 2(1): 1-6)

Keywords: Preference, social media, teacher, oral health information.

Introduction

Adolescence, a period when a person is no longer a
child yet also not an adult, changes an individual’s
physical and psychological stature as well as their
perspectives, relationships, and interactions ranging
from their families to their wider ones (1). Poor oral
hygiene can be related to low life quality, affecting
teenager functional status, social prosperity, and
emotions as well as school performance (2).

Along with technological developments, extensive
health issue information can be obtained online (3). This
simplicity can enhance health quality due to sustainable
information from internet while encouraging the
adoption of healthy behavior on a broad scale (4).
Previous research found that teenagers often use social
media (SM) as a platform to gain oral health
information (OHI), making them comfortable with the

process of finding OHI (5). One of the advantages of
internet is that it may enhance collaboration and
information transfer among their users (4). Internet
simplicity may permit healthcare providers to give
healthcare-related information, especially on oral health
(6).

Healthy lifestyle and academic achievement are
reciprocal and synergistic as student health conditions
contribute to scholastic learning activity and academic
achievement (7). Schools also have an important impact
on high quality student health by providing health
promotion activities (8,9). Schools and teachers are
health promotion gatekeepers given a goal of student
prosperity (10). Numerous positive impacts on health
promotion using the internet were described (11,12).
Nonetheless the use of internet to obtain OHI in
Indonesia is not yet explored. This study was conducted
to observe junior high school (JHS) teachers that use
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internet to search for OHI.
Materials and methods

A cross-sectional questionnaire-based study was
held at 14 JHSs in Jakarta from September to October of
2019. Schools were selected randomly. Ethical approval
was obtained from the Research Ethics Committee of the
Faculty of Dentistry, Universitas Indonesia. The sample
size of 195 was calculated based on assumptions of a 5%
margin of error, a 95% confidence interval (ClI), and that
85% of teachers prefer to use internet to search for OHI.
To compensate for potential non-response, the sample
size was increased by 10% to 215. Inclusion criteria
required teachers to teach JHS in Jakarta.

The study’s adapted questionnaire was back
translated into Indonesian before being translated back to
its original language. This study’s questionnaire was
designed to collect demographic information and assess
the frequency of internet searches for OHI. Demographic
information included participant gender, highest
education level attained, occupational status, and age. Of
the 31 questions, 10 were asked regarding oral health, 14
were asked to assess habitual use of internet and SM to
search for OHI, and 22 were adapted from previous
research (13). A pilot study was conducted on 10
teachers for face validity of the questionnaire. Words that
were difficult to understand were modified to improve
clarity and prevent ambiguity. The data collected from
the questionnaire has been analyzed using IBM SPSS 23.
Chi-squared tests were performed to analyze
relationships between respondent demographical data and
self-perceived oral health, considering the frequency of
using Google and YouTube as the most visited websites
when seeking OHI. A 5% statistical significance level
was used.

Results

The response rate in this study was 99% (213/215).
Most respondents (61.0%) were female, with 86.9% of
the respondents had bachelor’s degrees (Table 1).
Among the respondents, most used SM to obtain OHI.
Most respondents used SM as a means of
communication and seeking information, while some
also reported using SM for shopping and playing (Table
2). Respondents preferred the Internet as their source of
dental and oral health information. The sites most
widely used for OHI searches were Google, YouTube,
Facebook, Instagram, and Twitter, respectively.

Table 3 shows the results of chi-squared analysis
between variables and the frequency respondents used
Google and YouTube to locate OHI. Seeking

information about bad breath and how to whiten teeth
was significantly related to the tendency of respondents
to use Google. Seeking information about oral ulcers
was significantly correlated with using YouTube.

Table 1. Demographical data of respondent.

Variables n (%)
Gender
Male 83 (39.0)
Female 130 (61.0)
School Locations East
Jakarta North Jakarta 53 (24.9)
31 (14.6)
South Jakarta West 48 (22.9)
Jakarta .
Central Jakarta 62 (29.1)
19 (8.9)
Education
< Bachelor 185 (86.9)
> Bachelor 28 (13.1)

Table 2. JHS teacher distribution of Internet and SM
usage regarding OHI searches.

Variables n (%)
Purpose for using the Internet
For communication 182 (85.4)
For information 170 (79.8)
For news 130 (61.5)
For entertainment 112 (52.6)
For education 92 (43.2)
For shopping 73 (34.3)
For playing 51 (23.9)
Time of SM use
Night 156 (73.2)
Afternoon 126 (59.2)
Morning 74 (34.7)
Mode of accessing the Internet
Hand phone 201 (94.4)
Laptop 83 (39.0)
Computer 36 (16.9)
Tablet/iPad 14 (6.6)
Sources of OHI
Internet 146 (68.5)
Dentist 143 (67.1)
Television 47 (22.1)
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Family 32 (15.0) OHI topics that were searched for
Friend 31 (14.6) Dental caries 143 (67.1)
Printed media 24 (11.3) Dental scaling 128 (60.1)
Radio 9(4.2) Oral malodor 106 (49.8)
Pharmacist 0(0.0) Aphthous Stomatitis 82 (38.5)
Use SM for OHI Bleaching 65 (30.5)
Yes 200 (93.9) Teeth mobility 33 (15.5)
No 13(6.1) Orthodontic appliances 23 (10.8)
Websites used to search for OHI Dental prosthesis 23 (10.8)
Google 182 (85.4) Dental trauma 13(6.1)
YouTube 92 (43.2) Interested in app-based dental
Facebook 30 (14.1) intervention? 173 (81.2)
Instagram 35 (16.4) Yes 40 (18.8)
Twitter 4(1.9) No
Doesn’'t use 13 (6.1)
Messaging application
WhatsApp 206 (96.7) Discussion
SMS 5(2.3) This study found that teachers prefer to use Google
Line 2(0.9) and YouTube when searching for OHI, with Google
Frequency of Internet searches for being used the most. This is consistent with previous
OHI 158 (74.2) research that indicated Google is the most popular
' ' search engine and is being use for health information
Always, Often, Sometimes 55 (25.8) searches (14). Google, as a search engine, has made it
Rarely, Never easy for people to find information. Google does not
Keywords used for OHI Internet refer directly word search answers, but_ provid_es
answers related to words searched to save time for its
searches 129 (60.6) . . . .

o users (15). Searching for information with Google also
Medication or treatment 83 (418) provides fewer advertisements than other search engines
Cause of disease 84 (39.4) (16). Beyond Google, YouTube was also popular
Prevention 50 (23.5) between respondents. As one of the largest SM
Cause of disease 14 (6.6) platforms, _YouTube _prowdes information abogt the
Doesnt seek pathogenesis, diagnosis, treatment, and prevention of
oesnisest various health conditions through video (17). A previous

Is it easy to obtain OHI from the literature review has found that most videos uploaded to
Internet? 196 (92.0) YouTube are based on personal experience, causing
Yes 17 (8.0) many people _to prefer YogTu_b_e (18). _

Information that significantly correlates with

No .
_ respondent preference for Google is that on teeth
Want to obtain OHI from SM? whitening and bad breath, which can be explained due
Yes, from YouTube 134 (62.9) to both subjects being related to oral health related
Yes, from Facebook 80 (37.6) quality of life. Tooth whitening is based on personal
Yes, from Instagram 52 (24.4) dlssatlsfactlc_)n with tegth col_or, which is not directly
related to life-threatening pain but affects a person’s
Yes, from Google 10 (4.7) psychological and social functioning (19). Unesthetic
Yes, from Twitter 9(42) tooth color can affect self-image and self-esteem,
No 15 (7.0) affecting social interaction (20). Information about bad
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Variables Google YouTube
Independent n (%) p-value OR (95% Cl) n (%) p-value OR (95% ClI)
Gender
1.098 0.962
Men 75(90.4) 0.154 35(42.2%) 0.921
Women 107(82.3) (0.987-1.221) 57(43.8%) (0.700-1.322)
Education
0.908 1.241
< Bachelor 156(84.3) 0.365 " 82(44.3%) 0.514 2
> Bachelor 26(92.9) (0.805-1.024) 10(35.7%) (0.736-2.093)
Routine visits to the
dentist 0.909 1.667
Yes 116‘:3(?834‘;3;3)) 0.604 (0.784-1.054) ii(;'é 7‘;) 0.285 (0.710-3.913)
No . .
Tobacco use
1.058 0.850
Yes 49(89.1 0.504 21(38.2 0.476
No 133((8 4_2)) (0.944-1.187) 715 m 93 (0.582-1.240)
Healthy teeth
0.924 0.886
No 87(82.1 0.232 43(40.6 0.527
Yes 95288_5 (0.827-1.034) 49§ 45, 8; (0.650-1.207)
Healthy gums
0.948 0.886
No 56(83.4 0.504 27(39.7 0.579
Yes 126((86.9)) (0.835-1.076) 65%44.8; (0.628-1.250)
Satisfaction with teeth
color 1.061 1.218
No 117(87.3) 0.421 (0.940-1.198) gggg'gg 0300 (0.871-1.705)
Yes 65(82.3) )
Neat teeth
0.988 0.801
No 114(85.1 1.000 53(39.6 0.210
Yes 68((86.1)) (0.881-1.107) 39§ " 4; (0.590-1.088)
Bad breath
1.050 1.159
Yes 67(88.2 0.527 36(47.4 0.440
No 115((83.9)) (0.941-1.173) 56%40.9; (0.849-1.582)
Dental caries
0.908 0.805
No 56(80.0 0.171 26(37.1 0.271
Yes 126((88. 1)) (0.796-1.036) 662 46.2; (0.566-1.145)
Scaling
0.941 0.729
No 70(82.4 0.398 30(35.3 0.079
Yes 112((87.5)) (0.836-1.059) 62§ 18, 5; (0.519-1.023)
Orthodontic
0.928 0.891
No 161(84.7 0.596 81(42.6 0.801
Yes 21(531_3)) (0.807-1.067) 11257.8; (0.564-1.409)
Dental trauma
0.845 1.131
No 169(84.5 0.259 87(43.5 0.947
Yes 13((100)) (0.796-0.897) 5((38_5)) (0.559-2.290)
Bleaching
0.850 0.715
No 120(81.1 0.012* 57(38.5 0.054
Yes 62((95. 4)) (0.773-0.934) 35553.8% (0.528-0.969)
Oral malodor
0.831 0.869
No 83(77.6 0.002* 43(40.2 0.452
Yes 99593. 43 (0.741-0.931) 49§ 46.2; (0.638-1.184)
Teeth mobility
0.929 0.704
No 152(84.4 0.484 73(40.6 0.105
Yes 30((90.9)) (0.820-1.051) 19§57. 6; (0.500-0.992)
Mouth ulcer
1.002 0.654
No 112(85.5 1.000 47(35.9 0.010*
Yes o ((85_ 4)) (0.894-1.123) 4555 " gg (0.484-0.884)
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influenced by an individual’s satisfaction and happiness,
making halitosis an influential factor due to it causing
shame, depression, and difficulty relating to others (21).
Someone with bad breath will disrupt the process of

expected to support health service providers distributing
health information through media often used by teachers,
making it easier for health workers to carry out health
promotion effectively and efficiently, and to empower

socialization, feel discomfort, and endure shame that

teachers to be a reliable source for their teenagers

contributes to general well-being. Previous research  students.
indicated at least 50% of the total population suffers
from halitosis or bad breath and 25% of them experience
severe social function problems, such as nervousness,
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Abstract

Objective: The aim of this study is to retrospectively evaluate the relationship of dental implants made in the
mandible with the lingual foramen by typing according to the safety margin.

Material method: In our study, images taken with a Planmeca 3D Mid (ProMax, Helsinki, Finland) cone-beam
computed tomography device between 2017-2021 were used. The Kolmogorov-Smirnov test was used to examine the
suitability of the available data for normal distribution. Relationships between categorical variables were calculated
with the 'Chi-square test'.

Results: Cone beam computed tomography images of 450 implants in the mandible were evaluated in multiplanar
planes in a total of 250 patients, 110 (44%) men and 140 (56%) women. According to the evaluation of the implants
with the lingual foramen, type 1; 0 (0.0%), type 2; 3 (0.7%), type 3; It was determined as 30 (6.7%).

Conclusion: No relationship was observed with the lingual foramen in 92.7% of the implants. There was no
statistically significant difference between the lingual foramen and typing according to gender.

Clinical Research (HRU Int J Dent Oral Res 2022; 2(1): 7-10)

Keywords: Cone beam computed tomography, mandible, dental implant, lingual foramen.

the surgical procedure. However, these safety
recommendations are not based on information about the
location and course of some anatomical landmarks(4).
Liang et al.(5) defined that the contents of the superior

Introduction

The lingual foramen is located in the midline of the
mandible, above or below the spina mentalis(1). Small

foramens are often seen in the genial and premolar parts
of the medial surface of the mandible. These are called
by various namesin a previous report, Tagaya et al. (2)
named them as medial lingual foramen and lateral lingual
foramen. This anatomical variation has received renewed
attention for optimizing surgical planning and avoiding
complications(3). The mandibular intermental foramen is
generally considered to be a safe area and is a site with
little risk of damaging vital anatomical structures during

canal of the medial lingual foramen are derived from the
lingual artery and the lingual nerve, and that the inferior
canal contains an artery originating from the submental
and/or sublingual artery. Madeira et al.(6) reported that
an additional branch of the mylohyoid nerve enters the
mandible through the accessory foramen on the lingual
side of the mandibular symphysis. It is important to
detect these formations in the anterior mandible, which
cannot be visualized by two-dimensional radiographic
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methods such as the lingual foramen and mandibular
incisive canal located in the anatomy of the region, in
order to avoid possible nerve damage during implant
surgery(7). It has been reported that two-dimensional
dental radiographs are insufficient to detect both the
lingual foramen and the mandibular incisive canal(8).

The definitions of the lingual foramen and the size
and location of the bony canals are important to consider
during anterior dental surgery (implant placement,
genioplastic or grafting procedures) to avoid various
complications (5). Some of these complications are:
intraoperative bleeding, nerve damage, neuropraxia,
short- and long-term nerve-sensory disorders, including
change or loss of pulp sensitivity in the lower anterior
teeth(9). Fokas et al. (10), a safety margin of 2 mm was
suggested from vital anatomical structures when using
three-dimensional data from cone-beam computed
tomography (CBCT) imaging (10). CBCT detects
anatomical formations and the relationship with
surrounding structures much better and more accurately
than periapical and panoramic radiography (11). There is
no classification and study in the literature according to
the safety distance of dental implants to the surrounding
anatomical structures. No study has been found
examining the relationship between dental implants in the
mandible and the lingual foramen.

The aim of this study is to evaluate the relationship
of dental implants made in the mandible with the lingual
foramen by typing according to the safety margin.

Material Method

Ethical approval of our study was obtained with the
decision numbered 2021/118 of Gaziantep University
Clinical Research Ethics Committee. In our study,
images taken by Planmeca 3D Mid (ProMax, Helsinki,
Finland) CBCT device between 2017-2021, which are in
the tomography archive of Gaziantep University Oral,
Dental and Maxillofacial Radiology Department, were
used. In our study, images with 16x16, 16x9, 16x5 cm
FOV (field of view) range, 0.4 mm3 voxel resolution,
irradiation parameters 90 kVp, 12 mA, exposure time 14-
27 sec, and slice thickness 1 mm Planmeca Romexis
Viewer 3.2.0 version (Helsinki, Finland) software was
structured and examined. In our study, 450 implant
CBCT images in the mandible of 250 (110 men, 140
women) patients were evaluated in multiplanar planes.
The classification of implants according to their distance
from the surrounding anatomical structures is given
below:

* Type 1: Implant associated with the lingual foramen

* Type 2: implant with 1-2 mm distance from the lingual
foramen

* Type 3: Implant with lingual foramen distance greater
than 2 mm

* No Relationship: Implants outside the examined area
According to the above classification, the relationship of
the implants with the lingual foramen was examined
(Figure 1).

Figure 1. Relationship of the implants placed in the
lingual foramen region with the lingual foramen in
sagittal and axial section CBCT images (a) type 2, (b)
type 3.

Evaluations on the implants (20% of the images) in 50
patient images were repeated 2 weeks later to calculate
the reliability of the measurements and the intra-observer
agreement.

Statistical analysis

In our study, the determination of intra-observer
consistency in radiographic evaluations was tested with
kappa. The Kolmogorov-Smirnov test was used to
examine the suitability of the available data for normal
distribution. Relationships between categorical variables
were calculated with the "Chi-square test" and the
relationship between numerical variables was calculated
with the "One Way Anova test". As descriptive statistics,
number (n) and percent (%) values were given for
categorical variables, and mean =+ standard deviation
(Mean = SD) for numerical variables. SPSS Windows
version 22.0 (Armonk, NY: IBM) package program was

HRU 1JDOR 2022; 2(1)
University Faculty of Dentistry Sanliurfa, Turkey
https://ijdor.harran.edu.tr/tr/



HRU Uluslararasi Dis Hekimligi ve Oral Arastirmalar Dergisi
HRU International Journal of Dentistry and Oral Research

Dental Implants, Lingual Foramen and CBCT

Received date: 06 April 2022 / Accept date: 26 April 2022 Dogan and Yalcin

used for statistical analysis and p < 0.05 was considered
statistically significant.

Results

Intra-observer agreement was evaluated with the
kappa test and was found to be excellent (0.91). In our
study, CBCT images of 450 implants in the mandible
were evaluated in multiplanar planes in a total of 250
patients, 110 (44%) men and 140 (56%) women. The
mean age of all cases was found to be 54.03 = 11.86. The
mean age of women was 52.86 + 12.60, and 55.51 +
10.71 for men. According to the evaluation of the
implants with the lingual foramen, type 1; 0 (0.0%), type
2; 3 (0.7%), type 3; It was determined as 30 (6.7%). No
relationship was observed with the lingual foramen in
92.7% of the implants. The distribution of typing with
lingual foramen by gender is shown in Table 1. When the
relationship of the implants with the lingual foramen is
evaluated according to gender, type 1 in women; It was
determined as 0 (0.0%), type 2 3 (0.7%), type 3 12
(2.7%). In men, this rate is type 1; 0 (0.0%), type 2; O
(0.0%), type 3; It was found to be 18 (4.0%). There was
no statistically significant difference between the lingual
foramen and typing according to gender (p > 0.05). The
distribution of the typing of the lingual foramen distance
of the implants in the mandible according to the mean
age is shown in Table 2. The mean age of the typings
with the lingual foramen was observed as 59.00 = 12.49
for type 2 and 62.96 + 14.55 for type 3. The mean age of
the cases not associated with the lingual foramen was
55.85 + 11.92 years. The mean age of the cases with no
relationship with the lingual foramen was statistically
significant lower than the mean age of the cases with
type 3 relationship with the lingual foramen (p < 0.05).

Table 1. The distribution of typing with lingual foramen
by gender.

Lingual foramen
No
Typel | Typel | Typeld -
Gender ) 0 s | relationship P
N%) | N(%) | N(%) N
Female 000.0) | 3(07) | 12(27) | 236(524) 006
Male 0(0.0) | 0000) | 18(40) | 181(402) | —

Table 2. The distribution of the typing of the lingual
foramen distance of the implants in the mandible
according to the mean age.

N (%) Mean + 5D p
Tvpel 0(0.0) -
Tvpe2 | 3(07) | 59.00£1249
Lingual foramen |  Type3 30(6.7) | 6296+1455 | 0.008*
No 47(92.7)| 5585+1192
relationship
*P <0.05
Discussion

The increase in dental implant applications in recent
years has also increased the number of complications.
Because many of these complications are easily
diagnosed on postoperative radiographic images, it is
important for radiologists to be familiar with them.
Radiologists should also have a basic understanding of
their treatment (12).Studies on post-dental implantation
are mostly related to complications, penetration into
anatomical formations and perforation, and the safety
distance of the implant to anatomical formations has not
been evaluated. Selection and application of dental
implants in the appropriate length, thickness and location
are the basic elements of a good implant treatment
(13).In particular, the ability to examine the bone
dimensions in millimeters, to determine the bone density,
and to show the relationship of the surgical region with
anatomical formations in detail has made CBCT more
preferred (14). When using CBCT, a safety margin of 2
mm should be considered for adjacent anatomical
structures (10). In the literature, anatomical structures
and variations in the maxilla and mandible were
evaluated before dental implant treatment (15), and no
classification or study was found according to the safety
distance to the anatomical structures in the maxilla and
mandible after implantation. To the best of our
knowledge, our study is the first to examine the distance
from the lingual foramen by classifying according to the
post-implant safety interval. The mean age of the cases
with type 3 relationship with the lingual foramen was
found to be higher than the mean age of the cases with
type 2 relationship and no relationship. The reason for
this may be that resorption occurs from lingual to buccal
in the mandible in advancing ages and physicians apply
implants considering this.

Limitations of this study; Parameters cannot be
discussed due to the fact that it is the first research in its
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field and there are limited studies in the literature
examining the relationship between implants and
anatomical formations according to the safety margin.

Conclusion

No relationship was observed with the lingual
foramen in 92.7% of the implants. When the data were
analyzed according to gender, no statistically significant
difference was found between the lingual foramen and
typing. The mean age of the cases with type 3
relationship with the lingual foramen was found to be
higher than the mean age of the other cases. No type 1
associated implant image was found with the lingual
foramen. In future studies, the number of data can be
increased and more comprehensive and multicenter
studies can be conducted according to age groups.
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Ozet

Amag: Dental islemler uyum problemi olan kiigiik yastaki ¢ocuklarda kapsamli bir tedavi gereksinimi, mental veya
fiziksel yetersizligin goriildiigii 6zel bakim ihtiyact olan ¢ocuklarda ile asir1 kaygili ve korkulu hastalarda tedaviler
genel anestezi/sedasyon altinda yapilabilmektedir. Bu ¢alismada Ankara Yildirim Beyazit Universitesi Dis Hekimligi
Fakiiltesi Tepebas1 Agiz ve Dis Sagligi Egitim ve Arastirma Hastanesi Cocuk Dis Hekimligi Anabilim Dali'nda genel
anestezi/sedasyon altinda dis tedavisi goren c¢ocuk hastalarin retrospektif degerlendirilmesi ve farkli egitim
diizeylerine sahip ii¢ dis hekiminin tedavi yonelimleri arastirilmigtr.

Materyal ve Metod: Ankara Yildirrm Beyazit Universitesi Sosyal ve Beseri Bilimler Etik Kurulu onayr alindiktan
sonra AYBU Dis Hekimligi Fakiiltesi Tepebast Ag1z ve Dis Sagligi Egitim ve Arastirma Hastane’sinde 01.08.2017 ile
01.08.2018 tarihleri arasinda genel anestezi/sedasyon altinda dental tedavileri yapilan 300 vaka ¢aligmaya alimustir.
Bu retrospektif ¢aligmada hastalarin verileri ilgili hastanenin elektronik veri tabanindan ve epikriz formundan elde
edilmistir. Veriler hastanin yasi, cinsiyeti, tibbi durumu ve yapilan dis tedavilerini icermektedir. Elde edilen veriler
veriler SPSS 21 paket programi araciligi ile analiz edilmistir.

Bulgular: Hastalarin %551 erkek, %45’i kizdir ve yas ortalamalar1 4.99+1.53’tiir. Tedavi edilen engelli birey orani
%?2.6’dir. En ¢ok tercih edilen tedavi restoratif tedavi olmakla birlikte bunu sirastyla dis ¢ekimi, kanal tedavisi ve
amputasyon takip etmektedir. 7 yas ve lizeri cocuk hastalarda daha ¢ok ¢ekim tedavisi tercih edilmistir.

Sonug: Bu tedavi seklinde ¢ocuk dis hekimligi alaninda uzman olanlarin genel dis hekimlerine gore daha az dis
cekimi tercih ettigi tespit edilmistir.

Clinical Research (HRU Int J Dent Oral Res 2022; 2(1): 11-19)

Anahtar kelimeler: Dental Tedavi, Genel Anestezi, Retrospektif Calisma, Sedasyon.

Abstract

Aim: Dental treatment can be performed under general anesthesia / sedation, especially in young children with
adaptation problems, requiring comprehensive treatment, in children with mental/physical impairment in need of
special care, cooperation difficulties, excessively anxious and fearful patients. In this study, retrospective evaluation of
pediatric patients who received dental treatment under general anesthesia / sedation in Ankara Yildirim Beyazit
University Faculty of Dentistry Tepebasi Oral and Dental Health Education and Research Hospital Department of
Pediatric Dentistry and treatment approach of three dentists with different education levels were investigated.

Materials and Methods: After receiving the approval of Ankara Yildirim Beyazit University Social Sciences and
Humanities Ethics Committee, 300 cases who had dental treatments under general anesthesia/sedation between
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01.08.2017 and 01.08.2018 at AYBU Faculty of Dentistry Tepebast Oral and Dental Health Training and Research
Hospital were included in the study. In this retrospective study, the data of the patients were obtained from the
electronic database of the relevant hospital and the epicrisis form. The data includes the patient's age, gender, medical
condition and dental treatments performed. The data obtained were analyzed through the SPSS 21 package program.

Result: 55% of the patients are male and 45% are female and their average age is 4.99+1.53. The rate of disabled
patients treated is 2.6%. The most preferred treatment is restorative treatment, followed by tooth extraction, root canal
treatment and amputation, respectively. Extraction treatment has been preferred mostly for children aged 7 years and

older.

Conclusion: In this form of treatment, it has been determined that those who are experts in the field of pediatric

dentistry prefer less tooth extraction than general dentists.

Clinical Research (HRU Int J Dent Oral Res 2022; 2(1): 11-19)

Keywords: Dental Treatment, General Anesthesia, Retrospective Study, Sedation.

1. GIRIS

Gelismis {ilkelerde, ¢cocuk popiilasyonunda son on
yilda dis ¢iiriigii seviyesinin 6nemli 6l¢iide azaldig1 genel
olarak kabul edilmektedir. Amerika’da 2011 yilinda
yapilan bir calismada 2-8 yasindaki c¢ocuklarin
%37’sinde  siit dis  ¢liriigline  sahip  oldugu
gosterilmistir(1). Tirkiye’de 2010 yilinda yapilan bir
calisgmada ise 5 yasindaki c¢ocuklarin %68’inde dis
¢liriigii oldugu bildirilmistir(2).

Cocuklarda en fazla goriilen hastaliklardan biri olan
erken ¢ocukluk ¢ag ciiriigii (ECC), kronik ve enfeksiy6z
bir rahatsizlik olarak belirtilmektedir(3, 4). ECC; 71 aylik
ve daha kiiclik yastaki c¢ocuklarda, birden fazla
kavitasyon meydana getirmis ya da getirmemis ¢iiriik
lezyonu, cliriik nedeniyle goriilen dis kayb1 veya
herhangi bir siit disi yiizeyinde restorasyon varlig1 olarak
ifade edilir(5). ECC goriillen ¢ocuklarda dis agrisi ¢ok
yaygin olarak goriilebilen bir durumdur(6). Bu
hastalarda; mastikasyon problemleri, istah ve kilo kaybi,
gelisim geriligi gibi problemler ile ¢ocugun genel saglig
etkilenebilmektedir(7). Ayrica ¢ocuklarda uyku ve
odaklanma sorunlarina sebep olan davramis duygu
durumu, okul basarisi1 gibi sosyal yasamini negatif yonde
etkileyebilmektedir(8). Renklenmis disler ya da dis
eksiklikleri c¢ocuklarin toplum iginde utanmasina ve
psikolojik travmalara sebebiyet verebilmektedir. Uzun
vadede c¢ocuklarin fiziksel, psikolojik ve sosyal
gelisimini olumsuz yonde etkileyebilmektedir. Tedavi
edilmeyen dis ¢iiriiklerinin ¢ocugun yasam kalitesi
iizerinde olumsuz etkileri oldugu bilinmektedir(7).

Yaygin ¢iiriikk gozlenen ¢ocuklarin dental tedavileri
uzun ve c¢oklu tedavi seanslar1 gerektirmektedir(10).

Ancak ¢ogunlukla yas1 kiiciik olan bu ¢ocuklarda dental
tedavi swrasinda  siklikla  kooperasyon  problemi
yasanmakta ve genel anestezi (GA), sedasyon gibi
farmakolojik  davranis yoOnlendirme tekniklerinden
faydalanilmaktadir(9).

Dental GA islemleri ile ,infant, ¢ocuk, ergen veya
0zel bakim gerekesinimli hastalarin dental tedavileri
yapilarak, kayginin azaltilip, olumlu daimi davranig
degisikliklerinin edinilmesi amaglanmaktadir(10).

Sedasyon ve GA diinya capinda dental tedavinin
saglanmas1 ve davranig yonlendirme igin yaygin olarak
kullanilmaktadir. Bununla birlikte hangi teknigin daha
avantajli oldugu net olarak ifade edilememistir. Her ikisi
de diisiik oranlarda mortalite riski(11) ve post-operatif
morbidite riski tagimaktadir(12). Sonu¢ olarak iki
yontemde de ila¢ kullanimi, ekipman ve personel gibi ek
ihtiyaclar gerektirmekte ve bu durum hasta igin ek
maliyete yol agmaktadir.

Genel anestezi/sedasyon altinda ile ¢esitli restoratif
tedaviler, paslanmaz ¢elik kron (PCK) uygulamalari, dig
¢ekim tedavileri, pulpa tedavileri (indirekt-direkt pulpa
kaplamasi, amputasyon ve kanal tedavisi) gibi
uygulamalarla birlikte lingual ya da labial frenektomiler,
kistik lezyonlarm eksize edilmesi, agizdaki sert olmayan
dokulari ile ilgili odontoma veya diger iyi huylu tiimor
cerrahileri, siirmemis diglerin ortodontik yaklagim ile
aciga cikartilmasi, dis oto transplantasyonlar1 gibi cerrahi
prosediirler gerceklestirilmektedir. Cocuklarda, dental
genel anestezi uygulamalari son zamanlarda artis
gosterdigi, ozellikle siit disi c¢ekimleri ve PCK
uygulamalarinda artis oldugu belirtilmektedir(13).

Bu calismanin amaci, 01.08.2017 ile 01.08.2018
tarihleri arasinda Ankara Yildiim Beyazit Universitesi
Dis Hekimligi Fakiiltesi Tepebasi Agiz ve Dis Saghg
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Egitim ve Arastirma Hastanesi Cocuk Dis Hekimligi Caligmaya dahil edilen tiim hastalarin yas ortalamasi
Anabilim Dali’'nda ii¢ farkli hekim tarafindan genel 4.99+1.53 yil olarak bulunmus olup %45’ini kizlar;
anestezi/sedasyon altinda dental tedavileri  %355’ini erkekler olugturmaktadir.(Tablol)
gerceklestirilen cocuk hastalarin retrospektif olarak

degerlendirilerek uygulanan dental tedavilerin tespit Tablo 1. Calismaya dahil edilen vakalarin cinsiyet ve
edilmesi ve dig hekimleri arasinda tedavi uygulamalar1  yasa gore dagilimi.

acisindan  gozlemlenenfarklarin  incelenerek tedavi Ya§ (Yll olarak)
tercihlerinin ortaya konmasidir.

Cosivet| 0 | % | Ortalama| *SS | Minium| Maksinum
2. MATERYAL ve YONTEM Kiz 135 | 450 | 495 143 ] 300 10.00

Planlanan tez, Ankara Yildirrm Beyazit Universitesi Erkek 165 | 550 | 301 Lol | 0.00 13.00
Dis Hekimligi Fakiiltesi Klinik Arastirmalar ]_Et@k Toplam 300 | 10001 499 153 | 0.00 13.00
Kurulu'ndan alinan 2019/501 protokol numarali izin =
sonrast baslamistir. Calismaya kurumlar arasindaki *Standart sapma
afiliasyon geregi Saglik Bakanligi egitim ve arastirma
hastanesi olan, Ankara Yildirim Beyazit Universitesi Dis )
Hekimligi Fakiiltesi Tepebasi Egitim ve Arastirma Cahsmamlzsla“GA ve §edasy0n altinda tedavi olan
Hastanesi’nin Cocuk Dis Hekimligi Anabilim Dali’nda hastalarm biiyik bir — kismi  4-5 yas
082017 ile 01.08.2018 tarihleri arasinda iig farkh dig ~Civarmdadir. Galsmamiza ~ dahil ~edilen vakalarin
hekimi tarafindan genel anestezi/sedasyon altnda 7077 suun en - az bir sistemik rahat51zllg1 Oldug‘f;
tedavileri gergeklestirilen 300 hasta dahil edilmigtir. Bu ~ 7e92.3"liniin herhangi bir sistemik rahatsizligi olmadigi
retrospektif calismada, ilgili hastanenin elektronik veri ~gOrtlmustir. Mental retarde ve sagliklt vakalar arasinda
tabant ve epikriz dosyalari kullanilarak hastanin ~ Testorasyon sayisi bakimindan istatistiksel olarak anlamli
demografik verileri, varsa 6zel bakim ihtiyact ile hastaya  PiT iliski bulunmamaktadir. (p>0.05) (Tablo2)
uygulanan  dental  iglemler analiz  edilmistir. _
Calismamizda  GA/sedasyon  altinda  tedavileri Tablo 2. MRT ve saglikhi vakalara uygulanan
gerceklestirilen 300 hastaya ait veriler; restorasyon sayilarinin karsilastirilmast.

-MR’li  (konjentinal malformasyonu dahil) olup Restorasyon sayist gﬂm Whitgey U Testi
olmadifina gore iki ayr grupta, . _ .

-Uc farkli hekim (genel dis hekimi(A), Cocuk Dis B | Orelam) Muimy ) Sdsm 53| Otalamas (7P
Hekimligi'nde uzman dis hekimi(B) ve Cocuk Dis YR

Hekimligi’nde o&gretim gorevlisi Dr.Ogr. Uyesi(C)) 8| 61 30 80 21

acisindan, -3 yas ve alti, 4-6 yag aras1 ve 7 yas ve lizeri 142.75

olacak sekilde ti¢ ayr1 grupta incelenmistir. 1063.0)  0.666
Bu ¢alismada elde edilen veriler SPSS 21 paket programi  |Saglkly 292 66 0.0 150 Bl 1507123

araciligl ile analiz edilmigtir. Verilere ait normallik

testleri Kolmogorov-Smirnov testi ile gergeklestirilmistir. Toplar} - 300) 65 0 bo B

Verilerin normal dagilmamasindan dolayr ii¢ ve daha
fazla gruplu karsilastirmalarda Kruskall-Wallis H testi
kullamilmigtir. Kategorik degiskenler arasindaki iliskiye
Ki-Kare analizi ile bakilmigtir. Anlamlilik seviyesi olarak
0.05 kullanilmis olup p<0.05 olmasi durumunda anlamli
farkliligin oldugu, p>0.05 olmas1 durumunda ise anlaml
farkliligin olmadig: belirtilmistir.
3. BULGULAR

Hekimler arasinda saglikli vakalara uygulanan siit
disi restoratif tedavi sayilar1 agisindan istatiksel olarak
anlaml1 bir iliski bulunmaktadir. (p<0.05) Dr.0g.Uyesi
(C) tarafindan yapilan restorasyon sayisi genel dis
hekimine (A) ve uzman dis hekimine (B) goére anlamli
derecede daha yiiksek goriilmektedir. Tim hekimler
tarafindan  gerceklestirilmis  ortalama  restorasyon
sayisnin  6.8+2.9 oldugu bulunmustur. Bu oran C
hekiminde 8.942.8 olarak goriilmiistiir. A hekiminde ise

Bu calismada, 01.08.2017 ile 01.08.2018 tarihleri
arasinda  GA/sedasyon altinda dental tedavileri
gergeklestirilen hastalara ait veriler analiz edilmistir.

I —————————————————
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bu oran 5.4+2.0 olarak tespit edilmistir. Ancak A ve B
hekimi arasinda dolgu sayisi agisindan anlamli bir fark
goriilmemistir. (Tablo 3)

Tablo 3. Saglikli vakalara uygulanan restoratif tedavi
sayilarinin hekimlere gore dagilimi.

Restorasyon sayist Kruskall-Wallis H testi
) Sira Tkili
Hekim | Ortalam [Median Minimu | Maksimu | 5.5 | Ortalamas | KWH|p, Karsilastim
a m m 1 a
A 34 B0 0o 90 | 2.0 10663
B 61 |60 20 140 | 24| 12606 C-A
7721 0.000 C-B
C 89 180 20 150 | 28| 20620 1
Topla 68 6.0 0.0 150 |29
m

Saglikli vakalara uygulanan restorasyon sayilari ile
yas gruplar arasinda istatiksel olarak anlamli bir iligki
bulunmaktadir. (p<0,05) 7 yas ve lstii hastalarda daha az
restorasyon uygulanmaistir.

Calismadaki  hekimler arasinda siit dislerine
uygulanan amalgam restorasyon sayilar1 bakimindan
istatiksel olarak anlamli bir iliski bulunmaktadir.
(p<0.05) B hekimi diger hekimlere gore siit dislerine
daha fazla amalgam restorasyon uygulamistir. C hekimi
higbir hastaya amalgam restorasyon uygulamamustir.

Saglikli vakalarda uygulanan amalgam restorasyon
sayisi ortalamasi 1.06+1.94’tiir. (Tablo 4)

Tablo 4. Saghkli vakalarda uygulanan amalgam
restorasyon sayilarinin hekimlere gore dagilimi.

Amalgam restorasyon sayis Kpskall-Wallis H testi
Oralam [Media Minime | Moksimu| §. | Sz | KWH| P | Ik
ik b b |m $ | Ortalama Kargtlagtir
n 8 m
A 003 00 P 100 |03 |I0787 | 208 0000f BA
BB 300 00 8O0 16 655 | 8 | 1 BC
C 000 (000 oo 000 000 |10550
Toplam (105 (000 000 800 |19
Calismadaki  hekimler arasinda siit dislerine

uygulanan kanal tedavileri sayilar1 agisindan istatiksel
olarak anlamli bir iliski bulunmaktadir. (p<0.05) B

hekimi, C ve A hekimine gore daha fazla sayida siit disi
kanal tedavisi uygulamstir.

Saglikli bireylerde siit dislerine uygulanan ortalama
kanal tedavisi sayis1 1.80+1.56dir. (Tablo 5)

Tablo 5. Saglikli bireylerde siit disi kanal tedavisi
sayilarinin hekimlere gore dagilima.

Siit digt kanal tedavist sayst Rruskall-Wallis H testi
Sia Tl
~ Ortalam Media Minimu Maksimu | S8 Otalamas | KWH| | Karstlastim
Hlp m t 3
il

143 100 oo 500 JL0 13030 | 57 00| BA
B Do Do po 800|177 (18036 1 BL
147 100 oo 600 [143 12853
Toplam 180 P00 000 300 [156

Calismadaki  hekimler arasinda siit dislerine
uygulanan amputasyon tedavilerinin sayilart bakimindan
istatistiksel olarak anlamli fark belirlenmistir; A hekimi
daha az sayida siit disi amputasyon tedavisi
gerceklestirmistir. (p<0.05)

Tim vakalar degerlendirildiginde ortalama siit disi
amputasyon sayist 0.1£0.4 olarak tespit edilmistir. (Tablo
6)

Tablo 6. Calismaya dahil edilen vakalarda uygulanan siit
disi amputasyon tedavisi sayilarinin hekimlere gore
dagilimi.

Siit dist amputasyon tedavist sayist Kruskall-Wallis H testi
Sira Tkili
| Ortalam [Media | Minimo | Maksimu (S5 ottalamas) KW | p | Karglastm
Hekim| 5 n m n 1 H 2

A 00 100 0.0 00 0.0 14050

B 02 100 00 30 (0616301 186 0.000 AB

C 0.1 100 00 20 103714799

Topla | 01 {00 0.0 30 |04
m

Calismadaki hekimler arasinda siit disi ¢ekim sayilari
acisindan farklilik belirlenmistir; C hekimi istatistiksel
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olarak anlamli derecede daha az sayida siit disi ¢cekimi

gergeklestirmistir. (p<0.05) (Tablo 7)
Tablo 9. Calismaya dahil edilen vakalarda uygulanan yer
tutucu durumunun hekimlere gore dagilinm

Tablo 7. Saglikli vakalarda uygulanan siit dis ¢ekim Hekim
sayilarinin hekimlere gore dagilimi. A B C KiKare
it dig e Walls H Test Auilin
- i Kkl Yer  totucu K-
uygulanma Y Y Y Kar
Sira Tl durumn u g ’ b o R
Hekim Ortlam Mygja | Minmo Maksi | S.| - Ortlama | KXW | Kalbte | [V b4 408 | w0 [ | 0| 146 o0l
i p m m §| il m Yok i 80 |17 170 6 260
A 3130 00 {110 3 |I6L75 Toplam 100 100.0{100 100.0 {100 100.0
B 30 30 00 120 25 15341 o _
10 TG CB Calismaya dahil edilen vakalarda dort yillik takipte
— L — il 10871 000 CA GA/Sedasyon altinda tedavisi tekrarlanan hasta sayisi
Topla | 28 20 00 120 3 5 ; 5°tir.
m
Tablo 10. Calismaya dahil edilen vakalarin kontrol
randevularina gelme sikliginin hekimlere gore dagilimu.
Calismada sagliklt bireylerin dahil oldugu yas Hekim
gruplar1 arasinda uygulanan siit disi c¢ekimi sayilar A B C Toplam KiKare
. . Kontrol Analizi
acisindan farklilik vardir; 7 yas ve iizeri hastalarda randevularma a
istatistiksel olarak anlamli derecede daha fazla sayida siit gelme gl % | 8| % | 8| % | 3| % | Kap
disi ¢ekimi gergeklestirildigi belirlenmistir. (p<0.05) durumy — R d
Saglikli vakalar degerlendirildiginde siit disi ¢ekim iﬁml fe oge| S48 90 SRR 63 63) 2 B
sayist ortalamasi1 2.75+2.32 olarak tespit edilmistir. randevus | Gelen s 52 7] 721 39 367] #8] 164 43| 0000
(Tablo 8) u L
Toplam | 97 100.[ o7 100.] o9 100 25 100,
0 0 0 0
3y |Gelmeye| 9 38| 85 876 7] 73| 24 845
Tablo 8. Saglikli vakalarda uygulanan siit dis ¢ekim  |kentrol |2 _ _ )
sayilarinin yas gruplarina gére dagilim l[jandews Glen | 6| 62 | 1] 124] 24 265] #4| 151] 165 rl}.ooo
St dig pekim sayist Krskall Wallis H Test Toplam | 97 100.| o7 100.| 9§ 100 290 100,
Sira Thilt 0 0 0 0
Yﬂ.‘j OITE]BIH m _\.’[IJJJ.mu Maksunu SS Oﬂﬁlamas KWHR KﬂIS]la&t]Im E;{:ﬁc’l Erﬁ].mﬂ)"& 8 907 79 814 o 673 233 7938
2l b om mn ! 2 randevus [Gelen | 9| 93 | 18 186] 3] 327| 9| 202] 167 0000
n (yl u 1
olarak Toplam | 97 100.| 97 100.| 9§ 100.| 297 100.
) 0 0 0 0
3 e va2.03 1.00 0.00 800 (231 11523 ll{iﬂau}-'d Erﬁ]ﬂ]ﬁ)"& 93 959 85 876 T4 755 251 863
al 12610000 mndevus [Gelen | 4 41 | 1] 124] 2 2435] 4] 1B37] 173] 0000
46y (259 (200 10.00 1200 |215 | 1421 1 3 u 1
32 Toplam | 97 100.] 97 100.| 9§ 100] 28] 100
7 yas ves8 400 Jooo 1100 [260] 20715 0 0 0 0
sl
Toplam [275 (200 |0.00 1200 232 4. TARTISMA

Genel anestezi altinda dental tedavi, tek seansta tim
Calismadaki hekimler arasinda yer tutucu uygulama tedavilerin yapilabilmesi ve bu islemler esnasinda ¢ok az
durumu agisindan fark var, C hekimi istatiksel olarak  veya hi¢ uyum gerektirmemesi bakimindan oldukga etkili
anlamli derecede daha fazla sayida yer tutucu bir metottur(14). Davranmis problemleri ile beraber
uygulamustir. (p<0.05) (Tablo 9) goriilen dis hekimi korkusu, kaygi ve uyum eksikligi;
-]
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kiiciik cocuklarda genel anestezi altinda dental
tedavilerin esas nedenlerini olusturmaktadir(15, 16).

Genel anestezi altinda dental tedavileri yapilan
MR’li ve saglikli bireylerin oranlarin1 inceleyen
calismalarda saglikli ¢cocuklarin oranimi %40 ile %89,1
arasinda degisiklik gosterebilen caligsmalar mevcuttur(14,
17, 18). Lee ve ark.(2009), yaptig1 calismada koopere
olmayan saglikli cocuklarda genel anestezi uygulamasi
tercihi %89.1 ile en yiiksek orani belirtmistir(19). Bizim
caligmamizda ise GA/sedasyon altinda dental tedavileri
gerceklestirilen herhangi bir saglik problemi olmayan
hastalarin orani ise daha yiiksektir(%92).

Wong ve ark.(1997), yaptig1 bir ¢alismada en az bir
sistemik rahatsizligi olan hastalarin oran %59.7 iken(18),
Alkizly ve ark.(2015), ¢aligmalarinda bu oranin % 52
oldugu gorilmistiir(20). Ancak farkli oran veren
calismalar da bulunmaktadir; Lee ve ark.(2009), bu oran
%37.7°dir(19). Bizim ¢alismamizda ise bu oran %8’dir.

Calismamizda 3 yas ve altinda genel anestezi altinda
dental tedavi uygulanan ¢ocuk hastalarin orani %11°dir.
Campell ve ark.(2018), yaptig1 bir ¢alismada bu oran
%13.1°dir(21). Bizim c¢alismamizda 3 yastan kiigiik
hastalarin oran1 %0.3 iken; Chen ve ark.(2017), yaptigi
bir ¢alismada bu oran %8.2 olarak bildirmislerdir(13). Ug
yastan kiiciik c¢ocuklarda 3 saatten fazla siiren
prosediirlerde genel anasteziklere ve sedatiflere maruz
kalmada beyin gelisiminin olumsuz etkileme ihtimali
konusundaki FDA’nin uyarist anestezi uygulayan
klinisyenlerde ilgi uyandirmistir. Ancak bu etkinin tek
basina anestezik ajanlar, cerrahi prosediirlerin stresi, kisa
siireli arteriyal desatiirasyon ve hipotansiyon gibi
olumsuzluklarin beyin gelisimine olumsuz katkida
bulunup bulunmadigr acik degildir(21). FDA'ya gore;
ozellikle 3 yasindan kiiglik cocuklarda ¢ok sayida ve
uzun sireli (3 saatten fazla) islemler gerektiginde,
sedasyona veya anesteziye maruz kalmanin beyin
gelisimi izerindeki olasi olumsuz etkileri gz Oniinde
bulundurularak islem siiresi dikkatle planlanmalidir(22).

Calismamizda genel anestezi altinda dental tedavileri
gergeklestiren saglikli ¢ocuklarin (MR’li olmayan) yas
ortalamast 5 iken; MR’li hastalarin yas ortalamasi 7°dir.
Baska caligmalarda da engelli hastalarin  yas
ortalamalarinin saglikli hastalarin yas ortalamalarindan
daha yiiksek oldugu bildirilmistir(23, 24). Ozel bakim
gerektiren cocuklarin saglikli cocuklara gore daha ileri
yaslarda tedavi edilmesinin iki ana sebebi oldugunu 6ne
striilmiistiir. Bunlar, karsilastiklar1 komplike ve ciddi
saglik sorunlarmmin tedavileri ile ugrasirken dental
tedavilerinin ertelenebilir olarak goriilmesi ve bu 6zel
bakim gerektiren ¢ocuklarda dental tedaviye, dis

fircalamaya ve diyet diizenlenmesine ilgili kurumlar
tarafindan gerekli 6zenin gosterilmemesidir(25).
Calismamizda genel anestezi/sedasyon altinda dental
tedavileri yapilan saglikli ¢cocuk hastalarin yas ortalamasi
5.0£1.4 olarak hesaplanmigtir. Ciftgi ve ark.(2020),
yaptiklar yaptiklart bir ¢alismada ise saglikli hastalarin
yas ortalamalart 5.7+42.4 olarak bildirilmislerdir(24).
Giliney ve ark.(2018) ise GA altinda tedavileri yapilan
cocuk hastalarin yas ortalamasimi 4.9 olarak
bildirmiglerdir(26). Calismamizda GA/sedasyon altinda
dental tedavileri gerceklestirilen hastalarin  yas
dagilimlarina bakildiginda %31 ile en fazla 4 yasinda
olan hastalar tedavi edilmis olup bunu %29.3 ile 5 yas
izlemektedir. Ozellikle 4 yasindaki cocuk hastalarda
uygulanacak isleme yonelik korkunun daha fazla oldugu
ve bu durumun her zaman davranis yonlendirme
teknikleri  ile  dstesinden  gelinemedigi  ortaya
konmustur(27). Yas araligina gore yapilan incelemede 4-
6 yas araliginda en biiyiik oran (%76.3) bulunmus olup 7
yas ve lizerinde ¢ok daha diisiik bulunmustur (% 12.7).
Cocuklarin yas1 biiyiidilkge dis tedavisine olan
toleranslarinin arttig1, 6 ila 12 yas arasinda genel anestezi
ile tedavi edilen hasta sayisinin genel olarak azaldigi

gosterilmistir(15).
Calismamiz kapsamindaki hastalarin cinsiyetlerine
gore yiizdeleri incelendiginde; %55’inin  erkek,

%45’unun ise kiz hasta oldugu gorilmistir. Cogu
calismada benzer sekilde erkek hasta sayisi kiz hasta
sayisindan fazla bulunmustur(17-19, 28). Bu alanda
yapilan ¢aligmalar incelendiginde, ¢alismamizda oldugu
gibi erkek hastalarin kiz hastalara gore daha diisiik
kooperasyon gosterdikleri sdylenebilir. Bununla birlikte,
Atan ve ark.(2004) ile Vinckier ve ark.(2001), yaptiklart
calismalarda bizim ve diger c¢alismalara benzerlik
gostermeyerek tedavi edilen erkek hastalarin oranini
sirastyla %48, %45.9 olarak bildirmislerdir(12, 29).

Caligmamizda tedavi yoOnelimleri incelendiginde
saglikli bireylerde en ¢ok tercih edilen tedavi ortalama
6.842.9 ile restoratif tedavi olurken, onu sirasiyla dig
¢ekimi (2.7542.32) ve siit disi kanal tedavisi (1.80+£1.56)
takip etmektedir. Yiizdesel olarak ise hastalarin
%96.7’sinde restoratif tedavi uygulanirken, %77.7’sine
dis ¢ekimi ve %75’ine kanal tedavisi uygulandigi
goriilmiistiir. Sreekanth K. Mallien ve ark.(2016),
yaptiklar1 calismada GA altinda restoratif tedavinin en
cok tercih edildigini, onu da sirastyla dis ¢ekimi, pulpa
tedavisi ve kanal tedavisinin  takip ettigini
bildirmislerdir(30).

Calismamizda saglikli bireylerde siit dis c¢ekimi
sayisinin ortalamasi 2.75+2.32 iken; Cifte¢i ve ark.(2020),
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yaptiklar1 ¢alismada bu ortalamayr 3.9+3.8 olarak
bildirmislerdir(24). Lee ve ark.(2009), yaptiklar
caligmada ise ortalama dis ¢ekimi sayisini 0.7+1.5 olarak
bildirmislerdir(19). Yas gruplarina baktigimizda ise
calismamizda 3 yas ve altinda dis ¢ekim sayilarinin
ortalamasi 2.03+31 iken; 4-6 yas arasinda ise dis ¢ekim
sayilarinin ortalamast 2.59+2.15 olup 7 yas ve iistiinde
anlamli derecede daha yiiksek bulunup bu ortalama
4.58+2.60°dir. Bizim ¢alismamizdan farkli olarak Chen
ve ark.(2017), yaptiklart ¢alismada 3-6 yas arasinda
uygulanan siit dis ¢ekim sayisinin 6 yag iizerinde olan
hasta grubuna gore anlamli derecede daha yiiksek
oldugunu bildirmislerdir(13). Al-Ogayyel ve ark.(2018),
yaptiklar1 bir caligmada ise 6 yastan kiiciiklerde bu
ortalama 3.11+£2.9 iken 6 yastan biiyiiklerde 4.64+3.46
olarak bildirilmislerdir(31). Egitim dereceleri farkli
hekimler incelendiginde C hekiminde uygulanan dis
cekimi diger hekimlere gore anlamli derecede diisiik
oldugu goriilmektedir ve B hekimi de A hekimine gore
anlamli derecede diisiiktiir. C hekiminde dis ¢ekim sayisi
ortalamast 2.142.0 iken A hekiminde bu ortalama
3.1£2.3 ve B hekiminde ise 3.04+2.5 olarak bulunmustur.

Calismamizda saglikli bireylere uygulanan pulpa
tedavisi acisindan hastalar incelendiginde uygulanan siit
disi kanal tedavi sayisinin ortalamasi 1.80+1.56 iken siit
dislerine uygulanan amputasyon tedavisi sayisinin
ortalamasi 0.1+0.4 olarak bulunmustur. Yapilan bagka bir
caligsmada siit diglerine uygulanan kanal tedavisi sayisinin
ortalamast 2.5543.22 ve siit dislerine uygulanan
amputasyon tedavisi sayisinin ortalamas: 1.88 + 2.35
olarak bildirilmistir(13). Bizim ¢alismamizda hastalarin
%75’ine  kanal tedavisi uygulanirken amputasyon
uygulanan hastalarin yiizdesi ¢ok daha diistiktir (%6.8)
ve B hekimi daha fazla sayida (%15) amputasyon
tedavisi uygulamistir. Yas gruplarina gore incelendiginde
ise kanal tedavisi agisindan diger caligmalara benzer
sekilde 7 yas ve iistiinde bu oran daha disiiktiir(13, 31).
Hekimler incelendiginde ise kanal tedavisi saysisinin
ortalamast B hekiminde 2.49+1.77 ile A ve C hekimine
gore anlamli derecede farkli olup daha yiiksektir.

Genel anestezi altinda dental tedaviden bir hafta
sonraki takip randevusu ¢ok énemlidir; ¢iinkii bu kontrol
esnasinda dislerin muayenesi, yapilan tedavilerin
degerlendirilmesi yapilir ve oral hijyenin Onemi
vurgulanir. Ayrica ebeveynin tedaviye iliskin sorulari,
endiseleri giderilir ve takip randevularina gelinmesinin
gerekliligi anlatilir.

Bizim ¢alismamizda GA sonrasi kontrol araliklar
ilk ay, li¢ ay, alt1 ay ve on iki ay olarak belirlenmis olup,
tim olgular degerlendirildiginde hastalarin yaklasik

olarak %85’i kontrol randevusuna gelmemistir. Hekim
gruplarmma gore hastalarmn  kontrole gelme durumu
incelendiginde anlaml1 bir fark oldugu C hekiminin yani,
Dr.0g.Uyesinin tedavi ettigi hasta grubu anlamli olarak
daha yiiksek bulunmustur. Ornegin, en énemli oldugu
diisiiniilen ilk ay randevusuna C hekiminin hastalarinin
yaklasik %40°nin geldigi bu oranin genel dis hekiminde
%35, uzman hekimde %7 oldugu goriilmektedir. Tim
olgular incelendiginde c¢alismamizda GA sonrasi bir
yillik takiplerde hastalarin kontrol randevulara gelme
yiizdesinin  yaklasik  olarak  %15’lerde  oldugu
goriilmiistiir. (Tablo 10)

Bir ¢alismada GA sonrasi altt yillik takipler
incelendiginde diizensiz kontrollere gelen hastalarin GA
altinda dental tedavinin tekrarlama riskinin dort kat daha
fazla oldugunu gostermistir(32). Ancak Guidry ve ark.
(2017), yaptig1 bir ¢aligmada GA sonrasi ilk hafta takip
randevusuna gelme ile GA tekrarlama arasinda iligki
bulamamustir(33).

Siit molarlarin erken ¢ekilmesi ile olusan yer
kaybinin dental arkta ¢aprasikliga, daimi dislerin ektopik
erlipsiyonuna ve gomiilii kalmasina, daimi birinci
molarlarin devrilmesine, ¢apraz kapanisa ve orta hat
sapmasina neden oldugu raporlanmistir(34, 35). Ancak,
hemen yerlestirilen yer tutucular ark uzunlugunu
koruyabilir ve malokliizyon gelisimini engeller(36). Rani
ve ark.(2020), yaptiklar1 bir anket ¢aligmasinda genel dig
hekimlerinin erken dis kaybi sonucu hastalarina yer
tutucu uygulama oranini %28 olarak bildirmistir(37).
Calismamizda GA sonrasi yer tutucu yapilan hastalarin
yiizdesi %16 olarak bulunmustur. Bu C hekiminde %26
iken B hekimde %17 ve A hekiminde %6 olarak
bulunmustur.

Calismamizda MR’li ve saglikli vakalara uygulanan
restoratif tedavi, kanal tedavisi ve dis ¢ekim tedavisi
agisindan incelendiginde istatiksel olarak anlamli bir fark
bulunamamistir. Ibricevic ve ark.(2001), yaptiklar
calismada saglikli bireylerde daha fazla PCK ve
amputasyon uygularken, dis ¢ekimi agisindan engelli
bireyler ile saglikli bireyler arasinda anlamli bir fark
bulmamislardir(38).

Cocuk  dis  hekimliginde  genel  anestezi
uygulamalariyla ilgili yayinlanmig kilavuzlarda, ¢ocuk
dis hekimlerinin, GA islemlerinde ¢ekim yerine ¢ok daha
kapsamli ve konservatif tedaviye yonelmelerini tavsiye
etmektedir(39). Fakat tibbi rahatsizlig1 olan ¢ocuklarda
genel sagligi riske atabilecek uygulamalardan uzak
durabilmek gerekir.
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5. SONUC

Genel anestezi ve sedasyon altinda dental tedavileri
yapilan hastalarin yas ortalamalar1 ve erkek hastalarin
sayisinin daha fazla olmasi diger galismalara benzerlik
gostermektedir. Genel anestezi altinda en fazla uygulanan
tedavi restoratif tedavidir. Bunu sirastyla dis ¢cekimi, siit
disi kanal tedavisi ve siit disi amputasyon tedavisi takip
etmektedir. Hekimlere gore tedavi yaklagimlarinda
anlamli fark bulunmaktadir. Dis ¢ekim oranlarma
bakildiginda 6gretim tiyesinin bu tedavi seklini diger
hekimlere gore daha az tercih ettigini ve cocuk dis
hekimliginde uzman hekimin ise genel dis hekimine
oranla daha az g¢ekim tercih ettigi gozlemlenmektedir.
Genel anestezi/sedasyon altinda dental tedavileri
gerceklestirilen hastalarin operasyon sonrast kontrol
randevularina gelme orani diger ¢alismalara gore oldukca
diisiiktiir.

Finansal Kaynak

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

Cikar Catismasi

Bu calisma ile ilgili olarak yazarlarin ve/veya aile
bireylerinin ¢ikar c¢atismasit potansiyeli olabilecek
bilimsel ve tibbi komite iiyeligi veya lyeleri ile iliskisi,
danigmanlik, bilirkisilik, herhangi bir firmada caligma
durumu, hissedarlik ve benzer durumlar1 yoktur.
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Abstract

Objective: The aim of this study is to examine the dental implants made in the maxilla on cone-beam computed
tomography images and to evaluate their relationship with the nasopalatine canal by classifying them according to the
safety margin.

Materials and methods: In our study, CBCT images of 352 implants in 250 (110 male, 140 female) patients aged 22-
91 years were evaluated in multiplanar planes. The Kolmogorov-Smirnov test was used to examine the suitability of
the available data for normal distribution. Relationships between categorical variables were calculated with the "Chi-
square test" and the relationship between numerical variables was calculated with the "One Way Anova test".

Results: The mean age of all cases was found to be 54.03 + 11.86. No relationship was observed with the nasopalatine
duct in 340 (96.6%) of the cases. When analyzed according to gender, no statistically significant difference was found
between the nasopalatine canal and typings (p > 0.05).

Conclusion: Implants that were not associated with the nasopalatine canal were found to be 96.6%. The number of
implants unrelated to the nasopalatine canal was found to be higher.

Clinical Research (HRU Int J Dent Oral Res 2022; 2(1): 20-23)

Keywords: Cone beam computed tomography, nasopalatine canal, dental implant.

Introduction two-dimensional radiographs such as periapical,

panoramic and cephalometric were used for the

In dental implant applications, attention should be
paid to the characteristics of the bone in the area where
the implant will be applied. These features are; the
guantity, quality, density of the bone and its relationship
with the surrounding anatomical structures and
formations. Although the clinical examination is
important, radiographic examination in addition to the
clinical examination is important for the success of
implant applications for factors that will affect the course
of treatment, such as the structure and form of the bone,
the positions of the anatomical structures (1). Previously,

radiological evaluation of implant applications. Because
of the limitations of these radiographs, computed
tomography has begun to be used. In particular, the
ability to examine the bone dimensions in millimeters, to
determine the bone density, and to show the relationship
of the surgical area with anatomical formations in detail
has allowed this three-dimensional diagnosis method to
be preferred more (2). A wide range of error has been
reported when making linear measurements on CBCT
images, with both over- and under-estimation of
dimensions compared to a gold standard. Therefore, a 2
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mm safety margin for adjacent anatomical structures
should be considered when using CBCT (3). In routine
situations or when CBCT is not available, panoramic
radiography can provide sufficient information about
bone height for implant planning. However, in cases
where the margin of safety is not respected due to
insufficient bone height, an additional CBCT evaluation
may help prevent nerve damage and damage to
surrounding anatomical structures (4). One of the
challenges with dental implants is the penetration of the
implant into nearby anatomical structures. Kaya et al. (5)
in their study; made recommendations for the three types
of nerve injuries: neuropraxia, axonotmesis, and
neurotmesis, depending on the severity, prognosis, and
recovery time of tissue damage. They stated that
neurapraxia is the mildest type and neurotmesis is the
most severe type, and that both the doctor and the patient
will have an unpleasant experience with sensory
disturbances resulting from the injury. Peripheral sensory
nerve injuries are more likely to be permanent as the time
between injury and patient review increases; therefore,
early diagnosis is the key to successful treatment (5).
There are few studies in the literature examining the
relationship between dental implants in the maxilla and
the nasopalatine canal(6, 7).

The aim of this study is to examine the dental
implants made in the maxilla on CBCT images and to
evaluate their relationship with the nasopalatine canal by
classifying them according to the margin of safety.

Materials and methods

Ethical approval of our studylt was taken by the
decision of the Gaziantep University Clinical Research
Ethics Committee numbered 2021/118. In our study,
images taken with Planmeca 3D Mid (ProMax, Helsinki,
Finland) CBCT device between 2017-2021, which are in
the tomography archive of Gaziantep University Oral,
Dental and Maxillofacial Radiology Department, were
used. All images were taken by experienced personnel. In
the study, images with FOV (field of viewer) of 16x16,
16x9, 16x5 cm, 0.4 mm3 voxel resolution, irradiation
parameters of 90 kVp, 12 mA, exposure time of 14-27
seconds and slice thickness of 1 mm, Planmeca Romexis
Viewer 3.2.0 version (Helsinki, Finland) software was
analyzed. Inclusion criteria for the study: CBCT images
with implants in the maxilla, absence of distortion,
magnification, foreign object etc. images in the
examination area. In our study, CBCT images of 352
implants in 250 (110 male, 140 female) patients aged 22-
91 years were evaluated in multiplanar planes

Evaluation of data

The classification of implants according to their
distance from the surrounding anatomical structures is
given below:

* Type 1: implant associated with the nasopalatine canal

e Type 2: implant with 1-2 mm distance from the
nasopalatine canal

* Type 3: implant with a distance greater than 2 mm from
the nasopalatine canal

* No Relationship: Implants outside the examined area
By measuring the distance of the implants made in the
maxilla to the nasopalatine canal (figure 1), type 1, type
2, type 3 and unrelated implants were classified as no
relationship. Evaluations on the implants (20% of the
images) in 50 patient images were repeated 2 weeks later
to calculate the reliability of the measurements and the
intra-observer agreement.

Figure 1. Sagittal and axial CBCT sections (a) type 1
implant associated with the nasopalatine canal, (b)
implant in type 2 relationship with the nasopalatine canal,
(c) type 3 implant.

Statistical analysis

In our study, the determination of intra-observer
consistency in radiographic evaluations was tested with
kappa. The Kolmogorov-Smirnov test was used to
examine the suitability of the available data for normal
distribution. Relationships between categorical variables
were calculated with the "Chi-square test" and the
relationship between numerical variables was calculated
with the "One Way Anova test". As descriptive statistics,
number (n) and percent (%) values were given for
categorical variables, and mean % standard deviation
(Mean = SD) for numerical variables. SPSS Windows
version 22.0 (Armonk, NY: IBM) package program was
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used for statistical analysis and p < 0.05 was considered
statistically significant.

Results

Intra-observer agreement was evaluated with the
kappa test and was found to be excellent (0.91). In our
study, CBCT images of 352 implants were evaluated in
multiplanar planes in a total of 250 patients, 110 (44%)
men and 140 (56%) women. The ages of all cases were
between 22 and 91, and the mean age was 54.03 + 11.86.
The mean age of women was 52.86 + 12.60, and 55.51 +
10.71 for men. The distribution of the distance of the
implants from the nasopaltine canal according to the
types is shown in Table 1. Considering its relations with
the nasopalatine canal, type 1; 5 (1.4%), type 2; 2 (0.6%),
type 3; It was found to be 5 (1.4%). No relationship was
found with the nasopalatine duct in 340 (96.6%) of the
cases. The distribution of the typing of the maxillary
sinus and implant relationships by gender is shown in
Table 2. When the relationship of the implants with the
nasopalatine canal is examined according to gender, type
1 in women; 1 (0.3%), type 2; 2 (0.6%), type 3; It was
determined as 3 (0.9%). In men, this rate is type 1; 4
(1.1%), type 2; 0 (0.0%), type 3; It was found as 2
(0.6%). When analyzed according to gender, no
statistically significant difference was found between the
nasopalatine canal and typings (p > 0.05). The
distribution of the typing of the distance of the implants
from the nasopalatine canal according to the mean age is
shown in Table 3. The mean age of the cases with typed
implants in relation to the nasopalatine canal was 58.20 +
5.16 for type 1, 51.00 + 4.24 for type 2, and 54.40 +
13.48 for type 3. The mean age of the cases not related to
the nasopalatine duct was found to be 54.96 = 9.28 years.
When analyzed according to mean age, no statistically
significant  difference was found between the
nasopalatine canal and typings (p > 0.05).

Table 1. The distribution of the distance of the implants
to the nasopalatine canal according to the types.

Nasopalatine canal
Implant tvpings N (%)
Typel 5(1.4)
Tvpe2 2(0.8)
Type 3 5(1.4)
No realtionship 340 (96.8)
Total 352 (100)

Table 2. The distribution of the typing of the
nasopalatine canal and implant relationships by gender.

Nasopalatinecanal

No

Typel | Typel | Typel .
Gender _\f}}%) l\f}]%) _\:E%) ealoimchip | P

N (%)
Female 1003) | 208 | 309 | 190(540) 0239
Male 41 o0 | 2006 | 150(426) :

P< 0.05

Table 3. The distribution of the type of implants
according to the distance from the nasopalatine canal
according to the mean age.

N(%) Mean £ 8§D P
Typel 5(14) | 3820516
Tvpe? 2(06) | 51002424
Nasopalatinecanal | Tvpe3 5(14) | 5440+1348 | 0804
No 40(96.6)| 3496928
relationship
Discussion

Dental implants have increased in recent years and
therefore the number of complications has also increased.
Because many of these complications are easily
diagnosed on post-operative images, it is important for
radiologists to be familiar with, recognize, and diagnose
them. Radiologists should also have a basic
understanding of their treatment (8). In the literature,
anatomical structures and variations in the maxilla and
mandible were evaluated before dental implant treatment
(9), and no classification or study was found according to
the safety distance to the anatomical structures in the
maxilla and mandible after implantation. To the best of
our knowledge, our study is the first to examine the
distance to anatomical formations and surrounding
structures by classifying according to the post-implant
safety interval. One of the challenges with dental
implants is the penetration of the implant into nearby
anatomical structures.In our study, the prevalence was
evaluated according to the classification made by
measuring the distance of the implants made before in the
maxilla with the nasopalatine canal, and also examined
according to age and gender. The nasopalatine canal is
surgically important and has anatomical and
morphometric variations according to race and ethnicity.
However, three-dimensional imaging is important for
anatomical variations obtained in terms of dimensional
and morphological parameters. The most important
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parameters for the placement of implants in the maxillary
incisor region are; the shape, curvature and antero-
posterior dimensions of the canal (10). Pamukcu et al. (6)
retrospectively analyzed a total of 103 CBCT images of
61 (59.2%) female and 42 (40.8%) male patients with at
least one dental implant in the mandible or maxilla, with
a mean age of 55.1 £ 14.4 years. Nasopalatine duct
perforation was observed in 7 (2.4%) of the cases. Gaéta-
Araujo et al.(7), examining CBCT images of 339
individuals with implants, found incisive canal
perforation to be 15 (1.3%). In this study, those in close
proximity to and associated with the nasopalatine canal
were evaluated as type 1 implants, and a type 1
relationship was found in 5 (1.4%) of the cases. This
result is consistent with the rates in these studies. In the
study of Alkendari et al.(11), firstly, measurements
related to the canal were made. Secondly, digital
prosthesis planning was done. The immediate implants
were then placed virtually and additional measurements
were made. The perforation rate was evaluated. A total of
217 scans met the inclusion criteria. Nasopalatine duct
perforation was seen in only 8% of cases. Perforation
occurred in the middle third or middle and apical third of
the implant in 33% and 22% of cases, respectively. In
another study, it was reported that the contents of the
nasopalatine canal can be emptied by enucleation in the
presence of accidental perforation of the canal while
creating an osteotomy for the implant, severe atrophy in
the maxilla, and a wide foramen that prevents the
placement of an implant in the desired location (12).

Limitations of this study; It is not known whether
CBCT is used in preoperative planning, there is no
further clinical information such as intraoperative
complications, symptoms and systemic diseases of the
patients.

Conclusion

No relationship was found with the nasopalatine
canal in 96.6% of the cases. The number of implants
unrelated to the nasopalatine canal was found to be
higher. When analyzed according to gender, no
statistically significant difference was found between the
nasopalatine canal and typings. When analyzed according
to mean age, no statistically significant difference was
found between the nasopalatine canal and typings. In
future studies, the number of data can be increased by
including preop and postop clinical and radiological data,
and more comprehensive studies can be done according
to age groups.
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Abstract

Objective: Consanguineous marriages have been reported to cause various genetic problems and lead to a number of
syndromes, including dental syndromes that can result in dental caries. The aim of this pilot study was to determine
whether consanguineous marriage is a predisposing factor for severe early childhood caries (S-ECC).

Methods: Ninety S-ECC patients aged 36-71 months were included in the study. Patients were divided into two
groups; first group included children of first-cousin consanguineous marriages (n1 = 45), and the second group
comprised children whose parents did not have consanguineous marriages (n2 = 45). Dental caries were recorded by
two experienced paediatric dentists using the dmft index based on the ICCMS™ criteria. Between-group comparisons
of dmft data were carried out using the Mann—Whitney U-test.

Results: The 90 paediatric patients in this study included 42 (46.7%) females and 48 (53.3%) males with a mean age
of 4.39 + 1.07 years. The median dmft value for Group 1 was 9 (5-14) and 8 (5-15) for Group 2. However, this
difference was not statistically significant (p>0.05).

Conclusion: Although the median dmft score was found to be higher in children with consanguineous parents, this
difference was not statistically significant.

Clinical Research (HRU Int J Dent Oral Res 2022; 2(1): 24-27)

Keywords: Early childhood caries, consanguineous marriages, consanguinity, genetic dental syndromes.

by a decayed, missing (due to caries), or filled tooth
(dmft) index score >4 (age 3), >5 (age 4), or >6 (age 5)

1. Introduction

Early childhood caries (ECC) is a persistent and
possibly growing public health problem (1). ECC is
defined as the presence of one or more decayed
(cavitated or non-cavitated), missing, or filled tooth
surfaces in any primary tooth in a child 71 months of age
or younger (2). In addition, early childhood caries is
considered severe if it occurs in children younger than 3
years old or in children 4-6 years of age with elevated
caries scores (3). Severe early childhood caries (S-ECC)
is an aggressive form of dental caries that is characterised

(4). S-ECC is destructive, and when it progresses, it can
cause acute pain, sepsis, and potential tooth loss (5).

ECC is recognised as a serious public health problem
due to its high prevalence, impact on quality of life,
increased risk of caries in the permanent dentition, and its
role in general health (6). One to twelve percent of
children younger than 6 years in the developed world
experience ECC (7). Because of the young age of these
children, S-ECC is difficult to treat successfully in the
dental chair, and these children frequently require
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treatment under general anaesthesia, which increases
treatment costs (5,8).

Numerous risk factors have been associated with
ECC. Epidemiological studies have found correlations
between ECC and low socioeconomic status, minority
status, low birth weight, and transfer of microbes from
mother to child. In addition, child oral healthcare, feeding
and cleaning behaviours, night-time bottle feeding,
frequent consumption of cariogenic food, late
commencement of child tooth brushing, and irregular
brushing habits are also associated with ECC (7,9).
Genetic predisposition, environmental and
socioeconomic factors, parental education and awareness,
ethnicity, marital status, and family size also affect caries
formation (6). However, little is known about the host
genetic factors that influence susceptibility (10).

The role of genetic factors continues to be an active
area of research, and recent studies have described a
potential genetic contribution to the risk for dental caries
(1,11). A study conducted in Najran found that, in a
region where consanguineous marriages are widespread,
genetic factors may underlie the high prevalence of
dental caries (10).

In addition, considerable genetic research has
examined consanguineous marriage and its detrimental
effects on offspring. Although consanguineous marriages
are common in the world, their relationship with oral and
periodontal diseases has not been thoroughly
investigated, and research on the association between
consanguinity and the various parameters of oral and
periodontal health is needed (12,13). Therefore, the aim
of this pilot study was to investigate whether
consanguineous marriages leading to genetic diseases are
a risk factor for S-ECC.

2. Materials and methods

Prior to the study, the patients’ parents signed an
informed consent form, and approval for the study was
obtained from the Clinical Research Ethics Committee of
Harran University (Reference no: 19.07.04). Inclusion
criteria were as follows: a) 36-71 months old, b) no
chronic illnesses, c) previously diagnosed with S-ECC,
and e) registered at the dental clinics of Harran
University Faculty of Dentistry. Families who did not
complete the questionnaire and children who came to the
clinic with an adult who was not a parent were excluded
from the analysis.

Participation involved a thorough dental examination
followed by a comprehensive interview with the
parent(s). Clinical oral examinations were performed by

two paediatric dentists with more than 5 years of
experience. Prior to the study, both dentists conducted an
examiner training and calibration session to compare
their scoring of ten patients. Inter-examiner and intra-
examiner reliability were assessed using Cohen’s Kappa
statistic (k = 0.90 for inter-examiner agreement and k =
0.96 for intra-examiner agreement).

Patients were examined for caries status and dmft
score in a dental chair under good illumination using a
sterilised mouth mirror, explorer, cotton rolls, and gloves,
as recommended by the World Health Organization
(WHO) (14). Radiographs were not obtained. Dmft
scoring was based on the International Caries
Classification and Management System (ICCMS™)
criteria (15). After the dental examination, the parents
were asked whether they had a consanguineous marriage,
and if so, the degree of relationship.

Ninety patients with S-ECC were divided into two
groups; the first group included children of first-cousin
consanguineous marriages (nl1 = 45), and the second
group included children of parents who did not have
consanguineous marriages (n2 = 45). Between-group
comparisons of dmft data were carried out using the
Mann-Whitney U-test.

2.1. Statistical Analyses

Data were analysed using SPSS software (IBM
Corp., Armonk, NY, USA). Mean, standard deviation
(SD), median, minimum-maximum, and percent values
were calculated for descriptive statistics. Normality of
the data distribution was tested using histograms and the
Kolmogorov—Smirnov test. As the data were not
normally distributed, the Mann—Whitney U-test was used
for between-group comparisons. Statistical significance
was defined as p-values <0.05.

3. Results

Of the 90 children included in this study, 42 (46.7%)
were female, and 48 (53.3%) were male. The mean age
was 4.39 £ 1.07 years (Table 1). The median dmft score
for Group 1 was 9 (range: 5-14), and that for Group 2
was 8 (range: 5-15); this difference was not significant (p
> 0.05) (Table 2).
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Table 1. Group demographics.

N Gender Age (years)
Female Male Mean + SD
Groupl 45 23 22 4.40+1.05
Group2 45 19 26 4.38+1.09
Total 90 42 48 (53.3%)  4.39+1.07
(46.7%
)

Table 2. Between-group comparisons of dmft
scores.

Group Mean Std. Median | Min. | Max. P-
Deviation value
Group 9.13 2.58 9 5 14 0.159
dmift 1
score | Group 8.38 2.36 8 5 15
2

4. Discussion

The aim of this pilot study was to determine whether
consanguineous marriage is a risk factor for S-ECC.
When the intraoral examination and information obtained
from the families were examined statistically,
consanguineous marriage was found to increase the mean
and median dmft scores in patients with S-ECC.
However, this increase was not statistically significant.

Previous studies have indicated that consanguineous
marriage brings about various genetic problems,
including dental syndromes that can increase the risk of
tooth decay (10,12,13,16). However, to our knowledge
no previous study has investigated the relationship
between S-ECC and consanguineous marriage.

Early childhood caries is a result of a multifaceted
interaction of biological, genetic, and biochemical factors
with an overlaying complex of social determinants of
oral health (17). It is well established that environmental
factors such as diet, oral hygiene, other oral habits, and
socioeconomic factors are risk or protective factors for
caries. However, environmental factors can overcome the
genetic component of this complex disease (11). Recent
studies continue to demonstrate that genetic variation is
associated with caries and that these variations can play a
role in caries aetiology as risk factors or as protective
factors (18-20). Some studies have shown significant
differences in genetic disorders between children born to

consanguineous marriage partners and those born to non-
consanguineous parents, while others have found no
significant differences (16).

Consanguineous marriage is defined as a marriage
between people who are related as second cousins or
closer (21). Consanguinity rates differ in communities
depending on religion, culture, and geography, and the
prevalence is high among Middle Eastern and Arab
citizens (22). The highest rates of consanguineous
marriages in the world are seen in many Arab countries,
where 20-50% of all marriages are consanguineous,
especially marriages between first cousins (12).
According to data from the Turkish Family Structure
Survey, the consanguineous marriage rate in Turkey in
2011 was 23.3%, with a rate of 21.1% in urban areas and
28.2% in rural areas in urban areas, with the highest rate
found in the Southern Anatolian Region (44.8%) (21).

Although consanguineous marriages are common in
the world, their effects on oral diseases have not been
thoroughly investigated, and our understanding of their
effects on oral and periodontal diseases is currently
inadequate (13). One of the few studies on this subject
showed that amelogenesis imperfecta (Al) can develop as
a result of consanguineous marriages and that similar
enamel defects are found in families of patients with Al
(23,24). A study conducted in Saudi Arabia, where
consanguineous marriages are common, suggested that
consanguinity could be the source of the genetic
component behind the high prevalence of dental caries
(10). Supporting that study’s findings, our results showed
that consanguineous marriage was associated with
increased dmft scores in children.

5. Conclusion

The findings of this pilot study suggest that
consanguineous marriage may be one of the risk factors
for S-ECC. Due to the limitations of the present study,
future investigations are necessary to validate these
results.
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Abstract

Aim: The aim of this study is to evaluate the microleakage of a new cold flowable silicone based sealer after
application to the root canals by different obturation techniques using bacterial leakage method.
Materials and Methods: In our study 100 single rooted maxillar incisor teeth were used. Teeth were caries free and
have straight canals and fully matured apexes. Teeth were divided into four experiment (20 teeth) and two control (10
teeth) groups after decoronated from CEJ. All teeth in experiment groups were root filled by using GuttaFlow due to
the manufacturers manuel and then observed for bacterial leakage for 60 days. Leakage ratios compared between
groups.
Results: In our study Group | (GuttaFlow canal tip and single cone technique) showed least leakage and Group IV
(lentulo and lateral condensation technique) showed most leakage amongst all groups. Also according to the speed of
leakage, Group | was the slowest and Group IV was the fastest amongst all groups. The rate of bacterial leakage was
analysed statistically using Fisher’s Exact Chi-Square Test. The speed of bacterial leakage was analysed statistically
using Kaplan-Meier analyse and Log-Rank Test.
Conclusions: GuttaFlow shows adequate resistance to bacterial leakage if used under the directions of the
manufacturer and applied by a canal tip and single cone technique. Considering the sealing abilities, GuttaFlow can be
a good alternative to existing root canal sealers.

Experimental Article (Int J Dent Oral Res 2022; 2(1): 28-33)

Keywords: GuttaFlow, bacterial leakage, lateral condensation, single cone, obturation.

Introduction remains of microorganisms and show good adaptation to
the root canals to not allow microorganisms and their
To obtain success in endodontics, totally cleaning products into the root canal system (4).
the root canal system from infected or necrotic pulp When microorganisms pass through apex to the
tissue and microorganisms and firmly obturation of the periapical tissues they can cause bone destruction (5).
canal space is mandatory (1-3). To protect the root canal ~Hermetically sealed root canal prevents nutrition of
system from recontamination by the remaining residual microorganisms by blocking coronal leakage and
microorganisms after chemomechanical preparation or by infiltration of periapical liquids. So root canal obturation
the microorganisms which can leak from coronal or is pivotal on controlling and preventing endodontic
lateral canals, performing adequate obturation is very infections (6).
important. Root canal filling should eliminate the
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To date its shown that there is a strong correlation

between the prevalance of post treatment apical
periodontitis and poorly fillied root canals and
unadequate coronal restorations (7).
For decades’ lots of obturation techniques used to seal
root canals. The technological progressions about root
canal obturation are based on the main idea to
hermetically sealing the root canals (5). Microleakage
can occur through dentin-guttapercha, dentin-sealer and
sealer-guttapercha interfaces (8). Also polimerisation
shrinkage and dissolution by the time at sealer mass can
cause microleakage (9,10). But main gutta-percha mass is
leakageproof (11). Taking these data into acoount
obturation techniques should depend on to maximize the
gutta-percha mass and minimize the sealer amount (12).

Until today more than 100 different obturation
techniques have been used to seal root canals (13). Lots
of these techniques use a core material and a sealer
together. Independently from the core material, the sealer
is the essential element of the obturation and it should
obtain a totally leakeproof blockage (14).

The ideal root canal sealer should not only be able to
kill the residual bacteria on the dentinal wall but also
should be able to eliminate the bacteria in the dentinal
tubules. To provide this antibacterial property of the
sealer is not enough alone without the penetration
capability into the dentinal tubules. Because of this fact,
the antibacterial properties of a root canal sealer
shouldn’t be evaluated without taking into account of the
flowability and penetration capability of the sealer (15).

The purpose of this study is to evaluate the sealing
abilities of GuttaFlow which is a newly produced silicone
based sealer, after applying to the root canal by using
different obturation techniques. The null hyphothesis of
this study is application technique of GuttaFlow has no
effect on bacterial microleakage.

Materials and Methods

In our study 100 single rooted maxillar incisor teeth
were used. Teeth were caries free and have straight
canals and fully matured apexes. All of the roots were
prepared by ProFile .06 30, .04 30, .04 25 rotary
instruments (Dentsply Tulsa Dental, USA) using a
crown-down technique under the directions of the
manufacturer. After each instrument 2 ml 2.5% sodium
hyphochlorite (Wizard, Rehber Kimya, Tiirkiye) used to
irrigate root canals. All samples divided into four
experimental group of 20 and two negative and positive
control group of 10 (Tablel). In all experimental groups
GuttaFlow (Colténe/Whaledent, Altstitten, Switzerland)

root canal sealer was used. GuttaFlow was prepared
under the directions of the manufacturer. All obturated
root surfaces except apical and coronal parts were sealed
with nail varnish to obtain leakageproofness.

Table 1. Root canal filling techniques according to
groups.

Group I GuttaFlow canal tip and single cone technique
GroupII  Lentulo and single cone technique
Group IIT  GuttaFlow canal tip and lateral condensation

technique

Group IV Lentulo and lateral condensation technique

Teeth were placed into the Eppendorf tubes as their
apical part passes through the cutten down part of the
tubes. Cyanoacrylate was used to seal the surface
between the root and the tube to guarantee
impermeability. This system was placed into a sterile
glass tube full of brain heart infusion (BHI) medium after
making it pass through a lastic gasket. Enterococcus
feacalis (ATCC 29212) bacterial suspension was placed
into the Eppendorf tubes which were prepared from Mc
Farland 1 chart in a 18-24 hour period. Every 3 days,
bacterial suspension changed with fresh suspension.
Every 24-hour turbidity was observed in the medium for
60 days.

When turbidity was observed, that day was recorded
as the leakage day for that sample. Microleakage ratios of
different groups were compared by using Fisher’s Exact
Chi-Square Test. The speed of bacterial leakage was
analysed statistically using Kaplan-Meier analyse and
Log-Rank Test. Also leakage speed for 15, 30, 45 and 60
days are calculated. For p <0.05 the comparasions were
accepted significant.

Results
Results of bacterial leakage test

In our study we have investigated the sealing
abilities of GuttaFlow using a bacterial leakage test.
Totally, 80 samples divided randomly to four experiment
groups. Also two groups of 10 samples were used as
positive and negative control to test the reliability of the
experiment desing. In negative control group no turbidity
was observed during the 60 days’ period. Adversly, in
positive control group, turbidity was observed at all of
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the samples after the first 24 hours. If all of the
experimental groups taken into account, leakage have
been observed between 3. and 59. days. In Group | only
one sample showed leakage at the 56. day. In Group Il
five samples between 24. and 59. days, in Group Ill ten
samples between 14. and 56. days and in Group IV
eleven samples between 3. and 38. days showed
leakage(Table2).

Table 2. Distribution of days with leakage according to
groups.

Days Group | Group Il Group Il Group IV
(n:20) (n:20) (n:20) (n:20)

Day 3 1

Day 11 2

Day 14 1 1

Day 15 1

Day 19 2

Day 20 1

Day 21 1

Day 23 1

Day 24 1

Day 25 1 2

Day 26 1

Day 33 1

Day 35 1

Day 36 1

Day 38 1

Day 41 1

Day 45 1

Day 52 1

Day 55 1

Day 56 1 1

Day 59 1

Total 1 5 10 11

Totally, 53(66,25%) samples didn’t show leakage
after the 60 days’ period but 27(33,75%) samples showed
leakage. After the 60 days’ observation period leakage
percentage of the groups are 5% in Group I, 25% in
Group Il, 50% in Group Ill and 55% in Group IV
respectively (Table 3).

By applying statistical analyse to the data of time
period without leakage, expected time without leakage
have been determined. In Group | expected time without
leakage is calculated as 60(59-60) days. In Group Il
57(53-60) days, Group Il 45(38-53) days and Group IV
37(28-47) days have been calculated as expected time
without leakage. Considering all of the experiment
groups expected time without leakage have been
calculated as 50(46-53) days (Table 4).

Table 3. Number of samples showing leakage according
to groups and leakage rates.

Groups Number of Number of Leakage
samples samples showing rates(%0)
leakage
Group I 20 1 5
Group II 20 5 25
Group III 20 10 50
Group IV 20 11 55
General 80 27 3375
Table 4. Expected time without leakage.
Expected time without leakage (Day )

Group 1 60 (59-60)
Group II 57(53-60)
Group IIT 45 (38-53)
Group IV 37(28-47)
General 50(46-53)

Multiple Comparisons

Differences between the leakage percentages

between each group have been compared by Fisher’s
Exact Chi-Square Test (Table 5).

Table 5. Multiple comparison results between groups
according to leakage rate.

Multiple comparison Leakage rate

Chi-square p*
Group I — Group II - 0.182
Group I — Group IIT 10.16 <0.001
Group I- Group IV 11.90 <0.001
Group II-Group III 2.67 0.102
Group II-Group IV 375 0.053
Group III-Group IV 0.10 0.752

* Fisher’s Exact Chi-Square Test (p<0.03)
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Changes in the leakage speed at different groups
have been calculated using Log Rank test and Kaplan
Meier Analyse (Table 6).

Table 6. Multiple comparison results between groups
according to leakage speed.

Multiple comparison Leakage speed
Log-Rank p*
Group I — Group II 318 0.075
Group I — Group IIT 10.68 =0.001
Group I- Group IV 12.60 <0.001
Group II-Group III 348 0.062
Group II-Group IV 542 0.050
Group III-Group IV 0.58 0.448
* Fisher’s Exact Chi-Square Test (p<0.03)

In our study, the least number of leaked samples was
at Group | and the most was Group IV. When leakage
speeds compared, Group | was the slowest and Group 1V
was the fastest.

Discussion

Brackett et. al. applied GuttaFlow into the root
canals using four different techniques (16). In Group |, a
GuttaFlow coated gutta-percha cone was moved upwards
and downwards two times then placed apically, in Group
Il, a GuttaFlow coated gutta-percha cone was inserted
into the root canal and rotated counterclockwisely then
placed apically, in Group lll, a GuttaFlow coated gutta-
percha cone was placed apically without doing anything
else and in Group IV, GuttaFlow applied into the root
canal by canal tip without a gutta-percha cone. Fluid
filtration method was used to determine the amount of
leakage. The most leakage was observed at Group Il and
the least leakage was observed at Group IV. This study
was disproved the hyphothesis that application technique
of GuttaFlow has no effect on microleakage and showed
similarities with our study.

Film thickness of root canal sealers have adverse
effect on their sealing abilities; when the thickness
increases, paralelly amount of leakage rises (17). The
increased amount of root canal sealer as a result of using
a single cone technique causes more polimerisation
shrinkage and microleakage (18). In previous studies it
has been observed that GuttaFlow does not shrink during
polimerisation but also slightly expands (19,20). In the

same line with these studies, in our study Group | and Il
which have more amount of GuttaFlow than Group Il
and IV showed less microleakage. We think this was a
result of the expansion ability of GuttaFlow during
polimerisation.

During root canal obturation interfaces be formed
between sealer and gutta-percha, sealer and dentine,
gutta-percha and dentine through which microleakage
can occur. When GuttaFlow used with a single cone,
interfaces decrease and as a result microleakage
decreases (16). This may be another reason of greater
amount of microleakage at Group Ill and IV than Group |
and Il in our study.

Although the working time of GuttaFlow was
declared as 10-15 minutes by the manufacturer, AlAyouti
et al. (2005) reported that its working time is 8 minutes
(21). We think that short working time of GuttaFlow
influenced the higher microleakage amount of Group Il
and IV in our study by preventing the sealer’s penetration
through the dentinal tubules during lateral condensation
procedure.

In a study in whichh AlAyouti et al. (2005)
examined the homogeneity of GuttaFlow, has been found
that GuttaFlow coated the dentinal walls but there was a
high number of small voids in the body of sealer. They
connected this situation with the application of
GuttaFlow into the canals by using lentulo spiral (21). In
our study there was no statistical significant difference
between Group | and Il but the amount of the
microleakage was higher at Group Il. This can be
explained with different application methods of
GuttaFlow in this two groups. In Group | usage of canal
tip might be reduced the amount of microleakage also in
Group Il usage of lentulo might be increased the amount
of microleakage. Between Group Il and Group IV there
was no statistically significant diffence also the amount
of leakage at two groups are very close numerically. This
can be explained with the usage of lateral condensation
technique. We think lateral condensation eliminated the
small voids that created by lentulo.

In a bacterial microleakage study of De-Deus et al.
(2007), the root canals were obturated with GuttaFlow
and then observed for 9 weeks. The total microleakage
ratio was 15%(17). In that study GuttaFlow applied to the
root canal by a counterclockwise rotating #40 K File and
the technique choosen for obturation was lateral
condensation. In that study the source used for bacteria
was human saliva (17). We see the reason for the greater
amount of microleakage in our study than the study of
De-Deus et al. (2007) as the diffence of the species and
amount of bacteria used in both studies.
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The expected time without leakage observed in our study
is similar to the study of Eldeniz and Orstavik (2009) in
which they applied GuttaFlow into the canal by lentulo
and used a single cone technique (22). Eldeniz and
@rstavik (2009) reported that 60% of the samples did not
showed leakage after a time period of 40 days (22). In
our study if we take into account the first 40 days’ period
75% of the samples did not showed leakage.

Savariz et al. (2010) conducted a study in which
they obturated the root canals with three different
methods. Single cone and lateral condensation technique
was used for obturation. In another group GuttaFlow
used for obturation alone. Dye penetration test was
conducted coronally and apically to all samples. The
single cone group showed less amount of leakage and
GuttaFlow without master cone group showed the most
amount of leakage. There was no statistically significant
difference between the single cone and lateral
condensation group. But both groups showed statistically
significantly less leakage than the group without a master
cone (23). This results are similar to the results of our
study.

In a glucose filtration study which is conducted by
Ozok et al. (2008) has been observed a leakage ratio of
70% at the GuttaFlow group after an observation period
of 4 weeks (24). In our study this ratio was found as 5%.
Pommel et al. (2001) compared liquid filtration,
electrochemical and dye penetration techniques for their
performance to determine microleakage and they
reported there was no correlation between the results of
different microleakage tests (25). We think that the
difference between our study and the study of Ozok et al.
(2008) can be explained by the use of different methods
to determine microleakage.

Prithviraj et al. (2020) used E. Feacalis as

microleakage indicator in their study similar to our study
and they reported superior sealing abilities of
GuttaFlow(26).
In our study Group | showed the least amount of
microleakage after 60 days period of observation in
which GuttaFlow was applicated to the root canals by a
canal tip and used with a single cone technique. The most
amount microleakage after 60 days period of observation
in which GuttaFlow was applicated to the root canals by
lentulo and used with lateral condensation technique.

Conclusions
The null hyphothesis of this study that the

application technique of GuttaFlow has no effect on
bacterial microleakage was disproved. Different

application methods affected the resistance of GuttaFlow
to bacterial microleakage at different rates.

Finally, GuttaFlow shows adequate resistance to
bacterial microleakage if used under the manufacturer’s
instructions; using a canal tip and single cone technique.
Considering the sealing abilities, it can be seen as a good
alternative to the actual root canal sealers. Especially, the
loss of coronal restoration may lead to necessity of
retreatment in few cases than other root canal sealers due
to long expected time period without leakage of
GuttaFlow.

When the fact that different methods of leakage
determination leads different results evaluated, there is
necessity to further investigation on the sealing abilities
of GuttaFlow.
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Abstract

Background: The aim of this study is to compare the amounts of debris extruding from apical of nickel titanium file
systems with different taper angles that make rotation movement.

Materials and Methods: Sixty mandibular premolar, round, never having had endodontic treatment before, non-
fractured teeth, the apex of which were fully formed, having a root canal were selected. Care was taken so as to ensure
that the selected teeth were of similar length and dimensions. It was confirmed that the teeth have round, single-
rooted, non-resorption and having straight canals according to the radiographs from mesiodistal and buccolingual
directions. The One-way Anova test was used so as to determine if there was any difference in the amount of debris
extruded with respect to the varying taper angles of the file system. The Bonferroni test was used as the Post Hoc test
for the paired comparison of the groups.

Results: According to the results obtained, there is a statistically significant difference in the amount of extruded
debris between the groups (F=469,279; p<0, 05).

Conclusions: It was determined that while the weight of the extruded debris amount was at the file with the highest
0.6 taper angle (0.031£0.003), it was lowest at the file with a taper angle of 0.2 (0.008+0.002).

Experimental Article (HRU Int J Dent Oral Res 2022; 2(1): 34-40)
Keywords: Debris extrusion; apical foramen; debris; different taper angle.

Introduction apical healing deficiency (5). Exacerbation is

characterized by swelling, pain or both pain and swelling

The main purpose of root canal treatment is to
remove the irritants from the root canal system both
mechanically and chemically and to fill and block it in a
three-dimensional way to prevent it from becoming
infected again (1). The mechanical preparation and
irrigation application that generate the biomechanical
preparation allow the removal of the microorganisms and
necrotic tissues in the root canal (2, 3). The pain that
occurs after endodontic treatment is usually caused by
mechanical, chemical and microbial factors. These
factors are interrelated and directly interdependent (4).
One of the causes of the pain is the infected debris
extruded from apical during root canal shaping.
Furthermore, the extruded infected debris was clinically
proven to cause flare-up, postoperative inflammation and

during or after endodontic treatment (6). The file systems
and the methods of root canal preparation cause the
extrusion of debris. Furthermore, the amount of debris
extrusion relates to the technique of preparation used, the
design of file systems and tip diameter (7).

Ni-Ti rotary file systems are engineered to allow the
clinicians to clean and shape theroot canals more
efficiently and effectively (8). In order to simplify the
preparation procedure during root canal instrumentation
of Ni-Ti files, new systems with different configurations
and designs have been developed (9). The Ni-Ti systems
with fewer conical and more flexible tools should be used
in order to prepare the apical preparations of the canals
having complex curvature (10). Depending on the design
of the files used on the curved canals or the skill of the
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physician, there may be loss of study size, apical
transportation, zipping formation, disruption of the
original canal form or excessive debris extrusion from
apical caused by these complications (11).

The aim of this study is to compare the amounts of
debris extruding from apical of nickel titanium file
systems with different taper angles that make rotation
movement. The results of this study will shed light on the
clinical practices by providing information about
extruded debris, causing exacerbation following the root
canal treatment.

Materials and methods

In our study, mandibular premolar teeth extracted for
periodontal or orthodontic purposes at the Faculty of
Dentistry of Firat University, with the decision of the
ethics committee of Firat University, with session
numbered 2021/13-03, were used.

Care was taken to ensure that the selected teeth were
of similar length and dimensions.  Sixty mandibular
premolar, round, never having had endodontic treatment
before, non-fractured teeth, the apex of which were fully
formed, having a root canal were selected. Care was
taken so as to ensure that the selected teeth were of
similar length and dimensions.  Only the teeth with
Vertucci type | classification were selected. It was
confirmed that the teeth have round, single-rooted, non-
resorption and having straight canals according to the
radiographs from mesiodistal and buccolingual
directions. The selected teeth were divided into three
groups with twenty each. Canal preparation was
completed with three files having different taper angles
(Figure 1) for these groups (Table 1).

Table 1. The files used in the study and their
characteristics

The files used in the study  Manufacturer Alloy Size and Taper

EndoArt Touch Gold Files  (Incidental, GOLD #25/0.06
Istanbul Turkey)

EndoArt Smart Gold Files  (Tncidental, GOLD #25/0.04
Istanbul, Turkey)

EndoArt Smart Gold Files  (Incidental, GOLD #250.02

Istanbul Turkey)

Preparation of the Canal

Coronal access was done with 1014HL round diamond
drill (KG Sorensen, Cotia, SP, Brazil) and Endo-Z drill
(Dentsply Sirona, York, PA, USA). In order to
standardize the apical orifices of all groups, nail polish
was applied to the apical orifice and an artificial foramen
was generated by hand file in all samples. The apical
orifice was confirmed by placing gauge 10 K-file in the
root canal until the end of which was visible in the apical
foramen and the study size was set as 1.0 mm shorter
than this measurement. Each tooth was prepared with Ni-
Ti rotating tool files in its group. Each time, the files
used in the preparation were removed from the root canal
and cleaned with a sterile sponge. After each file use, the
teeth were irrigated with 2.5% NaOCI and the orifice was
checked by using the gauge 15 K-file in the apical
foramen. In all groups the root canals were irrigated with
30-G Endo-Eze needles (Ultradent Products Inc., South
Jordan, UT, USA) located 3 mm above the apical
foramen, with a total of 10 mL 2.5% NaOCI. The final
irrigation was done with 2 mL NaOCI and then with 2mL
17% ethylenediaminetetraacetic acid for 1 minute and
2mL NaOCI. All root canal instrumentations were carried
out by a single operator that received three years of

SR specialized endodontics training. Each tool was used for

| asingle tooth and then was thrown away.

* EndoArt Touch Gold Group (0.6 Taper)
1+ The tools were operated with a VDW Silver motor

= (VDW GmbH, Munich, Germany) at 300-350 rpm with

Figure 1. The three different files used in the study.

& NaOCl.

© 2.5 Ncm torque according to the instructions provided by

the manufacturer. First, root canals were washed with 2
mL 2.5% NaOCI, then root canals were prepared with
gauge 15 K-file and were irrigated again with 2 mL 2.5%
The root canals were instrumented with
approximately 2-3 mm slight inward and outward

& pecking action by using (10/0.06), (15/0.06), (20/0.06)

and (25/0.06) files, respectively, three times .
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EndoArt Smart Gold Group (0.4 Taper)

Each tool was operated with a VDW Silver motor (VDW
GmbH, Munich, Germany) at 300-350 rpm with 1.8 Ncm
torque according to the instructions provided by the
manufacturer. Root canals were prepared with gauge 15
K-file after irrigation with 2 mL 2.5% NaOCIl. Then,
another 2 mL of 2.5% NaOCI was used. The root canals
were instrumented with approximately 2-3 mm slight
inward and outward pecking action by using (10/0.04),
(15/0.04), (20/0.04) and (25/0.04) files, respectively,
three times.

EndoArt Smart Gold Group (0.2 Taper)

Each tool was operated with a VDW Silver motor (VDW
GmbH, Munich, Germany) at 300-350 rpm with 1.8 Ncm
torque according to the instructions provided by the
manufacturer. After irrigation with 2 mL 2.5% NaOCI,
root canals were prepared by gauge 15 K-file as in the
other groups. Then, another 2 mL of 2.5% NaOCI was
used. The root canals were instrumented with
approximately 2-3 mm slight inward and outward
pecking action by using (10/0.02), (15/0.02), (20/0.02)
and (25/0.02) files, respectively, three times.

Collection of the Amount of Debris Extruded from
the Canal

A previously described assembly was adopted in this
study so as to collect the extruded debris. The prepared
experiment assembly schema for this study was given in
Figure 2. Each sample was secured to the cover of an
Eppendorf tube through a premade special hole with the
apical 5 millimeters section in the tube and the coronal
side out. The orifice between the sample and the
Eppendorf tube was filled with Top Dam (FGM,
Joinville, SC, Brazil). Subsequently, the Eppendorf tube
was turned over and the bottom was cut off. An orifice
was generated through which 1.5% agarose gel was
poured until the apical root was completely covered. The
assembly remained in the same position until the gel
solidified. Agarose gel provided a matrix in order to
collect debris (12) (figure 2).

Statistical Analysis

In the study, SPSS 23 statistical program was used.
Before the analyses, the normal distribution was checked,
and it was considered appropriate to perform a
parametric test by assuming that the distribution was
normal because the skewness kurtosis values were in the
range of -2, +2 and the sample size was suitable for
conducting a parametric test. The statistical significance

was regarded as 0.05 in the study. The One-way Anova
test was used so as to determine if there was any
difference in the amount of debris extruded with respect
to the varying taper angles of the file system. The
Bonferroni test was used as the Post Hoc test for the
paired comparison of the groups.

\l Tooth

H &
Plastic film L j_J .
1.5% agar gel

L

Cantrifuge tube

Figure 2. The prepared experiment assembly schema.

Results

According to the results obtained (Table 2), there is a
statistically significant difference in the amount of
extruded debris between the groups (F=469,279, p<0,
05). It was determined that while the weight of the
extruded debris amount was at the file with the highest
0.6 taper angle (0.031+£0.003), it was lowest at the file
with a taper angle of 0.2 (0.008+0.002). It was
determined that there was a debris extrusion in all the
samples evaluated within the scope of the study. The
Bonferroni test was used as the Post Hoc test for the
comparison of the groups. In the Post Hoc test conducted,
it was determined that there was a statistically significant
difference between each other in the paired comparisons
of all the groups (table 2).

When compared statistically, it was determined that
there was a difference between 0.6 taper file and 0.4
taper file (p<0.05). It was also established that the
amount of extruded debris from 0.6 taper was higher. It
was found out that there was a difference when 0.6 taper
file was compared statistically to 0.2 taper file (p<0.05).
It was determined that the amount of extruded debris was
higher at 0.6 taper. When a statistical comparison was
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made between 0.4 taper and 0.2 taper files, it was
determined that there was a difference between them
(p<0.05) and that the amount of extruded debris was
higher at 0.4 taper (Figure 3).

Table 2: Comparison of the distributions of the amount
of extruded debris according to the file systems groups.

N Meant8D.  Min-Mar. F D
06 Taper Angle 20 0,03120,003 0,025,038
04 Taper Angle 20 001120002 00080017
02TaperAngle 20 000820002 00040013 469279 0,001
Amount of Debris
040
035
030 [
025
020
015 I
010 |
005 I
000 .
0,6 TAPER 0.4 TAPER 0.2 TAPER

Figure 3. Comparison of the distributions of the extruded
amount of debris according to file system groups.

Discussion

The purpose of root canal treatment is to eliminate
bacteria and their products, as well as necrotic tissues and
pulp residues in the canal and to ensure the related tooth
functions as required in the mouth (13). The
biomechanical preparation that includes mechanical
preparation and irrigation is one of the most important
stages of endodontic treatment in removing the
microorganisms and necrotic tissues present in the root
canals (2, 3). Despite the attention paid to the
biomechanical preparation, the studies carried out have
demonstrated that the irrigation solutions used, the pulp
and dentine residues and infected debris extrude from
apical to the tissues (14, 15).

The causes of the inflammatory response in the
apical region are the loss of size of the study, depletion of
apical obturator or extrusion of necrotic debris, various
irritants, tissue residues and microbial products in the
root canal due to various iatrogenic reasons (16). Such
variables as the design and the number and size of the
files used, preparation technique and kinematics may
affect the amount of the debris (17). Our study assessed
the debris extruding amounts of Ni-Ti files designed at
different taper angles.

According to Schneider, the root file classification is
as follows: The roots of less than 5° are considered flat
while the roots of 10°-20° are considered medium and
the roots of 25°-70° are considered significantly curved.
It was determined in a study that the roots with a
significant degree of inclination extrude more debris than
the flat roots (18). However, in a study carried out by
Leonardi et al., no statistically significant difference was
determined when the amounts of debris extruding from
the flat and moderate curved roots were compared (19).
Another study indicates that curved canals do not affect
the amount of debris extruded from apical (20). In our
study, single-rooted, flat-canal teeth were used so as to
prevent non-standardized preparation, irrigation or loss of
study size in curved canals.

Proper determination of the working height in root
canal treatment is crucial for the success of endodontic
treatment. Incomplete determined study size may lead to
the fact that there are areas in the root canal that are not
disinfected, as well as leading to extrusion of the debris,
damage to the periapical tissues or extrusion of irrigation
solutions. The narrowest part of the root canal is called
apical narrowing. The optimal treatment limit of canal
treatment should end in apical narrowing at 0.5 or 1 mm
coronal of apical foramen (21, 22). A study conducted
has shown that the extrusion of the root canal pathway
into the periapical tissue or lateral canal used in the
treatment of the canal histologically causes foreign body
reactions even though it does not produce a clinical
symptom (23). In our study, we determined the study
size by retracting 1 mm after gauge 10 K-type hand file
was visible from apical.

The assembly developed by Myers and Montgomery,
which is the most frequently used experimental assembly
today, is preferred because it is easy to apply in terms of
examining the amount of debris extruded from apical and
providing the same conditions in each experimental
group (24). Due to the fact that accurate scales are used
for the measurement of debris and also on account of the
fact that the upper limit that these scales can measure is
limited, the teeth were placed in Eppendorf tubes having
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less empty weights instead of in glass tubes (25). One of
the issues to consider when measuring the amount of
debris that extrudes from apical is the fact that the oral
environment is not completely simulated. Salzgeber and
Brilliant reported in their in-vivo study that in the vital
teeth, less irrigation solution extrudes to apical tissues
compared to necrotic teeth (26). In the literature review,
flower foam and agarose gel were used so as to simulate
periapical tissue pressure. In a study in which flower
foam was used, it was reported that flower foam was
determined to absorb extruded irrigation solution and
debris, resulting in inaccurate results (27). The density
value of 1.5% agarose gel is 1045 kg/ m3, and for human
tissues, it is 1000-1100 kg/ m3. Because these values are
close to each other, Lu et al., stated that they used
agarose gel so as to simulate the apical area better. They
also argued that the density formed by the flower foam in
the apical area does not meet the density inside the mouth
(28).

Acrylic and resin blocks were preferred in some
studies examining the amount of debris extrusion in the
apical area. However, it was reported that these models
do not simulate the three-dimensional structure of the
canal, the region of apical narrowing and the
irregularities in the canal. Furthermore, the Ni-Ti files
used during the canal preparation were indicated to be
able to soften the heat inside the resin blocks and affect
the results of the study (29).

The file systems in our study were used in
accordance with the instructions of the manufacturer, and
the tests were carried out by a single researcher in order
to ensure standardization in the study.

As the root canal system has complex and variable
anatomy, effective cleaning and disinfection is not
always available. In general, the root canal preparation is
done under irrigation using rotating file systems (30). As
the depth of the irrigation needle increases, although the
debris extrusion efficiency of irrigation solutions
increases, the debris and irrigation solution extruded
through the apical also increase (31, 32). In one study, it
was reported that the side-vented irrigation needle (side
orifice) extruded less debris and irrigation solution
through the apical than open-ended conventional needles
(27). In order to ensure standardization in our study, a
gauge 31 side-vented irrigation needle was used in all test
groups.

Abou-Rass et al., specified that if the irrigation
needle can reach the apical one- third of the canal, the
preparation of the root canals until gauge 25 file can
ensure adequate disinfection (31). The files were used as
per the manufacturer’s specifications in our study, and

the apical enlargements were finished with EndoArt
Touch Gold (25/0.6) EndoArt Smart Gold (25/0.4) and
EndoArt Smart Gold (25/0.2) file.

The apical width is another factor that affects the
amount of extruded debris. Lambrianidis et al., stated in
their study that less debris is extruded at the teeth where
apical narrowing was maintained than the teeth where
apical narrowing enlarged (33). However, in another
study, it was indicated that the group the apical orifice of
which was 0.2 mm extruded less debris than the group
the apical orifice of which was 0.4 mm (34). In some
studies, stereomicroscope was used so as to standardize
the apical orifice (24). In another study, the size of the
apical orifice was measured by hand file (7). In our
study, the teeth in which the gauge 15 hand file did not
come out of the apical region were selected and the
apical orifices of the samples were standardized.

While NaOCI was used in some in vitro studies
examining debris extrusion from apical in literature, in
some studies the researchers preferred distilled water
because they argued that sodium chloride (NaOCI)
crystallization would affect the amount of debris
extruded from apical (35). In our study, the use of NaOCI
was preferred in order to simulate the root canal
treatment performed in the clinical setting. Moreover,
NaOCI was not removed while determining the amount
of debris because the sodium hypochlorite extruded from
apical may adversely affect recovery and cause post-
treatment pain like debris.

In our study, it was established that all the files with
different taper angles that make rotation movement
extruded debris to the apical area. The literature review
did not reveal any studies on the effect of different taper
angles on the amount of debris extruded from apical. The
study we carried out has indicated the fact that different
taper angles have a statistically significant effect on the
amount of debris extruded from apical. While the files
with a taper angle of 0.6 had the most debris extrusion,
the files with a taper angle of 0.2 had the least debris
extrusion. In the in-vitro study, periapical tissue pressure
and clinical conditions were not exactly simulated and,
thus, it should not be forgotten that these factors may
well affect the amount of debris extruded from apical.
The extruded debris and irrigation solutions can cause
inflammation in the periapical tissue and delay in
healing. We believe that the files with less taper angle
will extrude less debris into the periapical region and
reduce post-treatment pain and flare-up. Further
researches are needed to allow comparison on this issue.
In the case that the experimental assemblies are
developed in which the apical region can be better
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simulated in subsequent studies, then the results closer to
clinic may well be obtained.

Conclusion

According to the results of our study, which was
carried out in limited conditions in vitro, the following
conclusions were reached : Debris was extruded from
apical in all of the compared groups. In the three groups
with different taper angles that perform the same
movement, there is a statistically significant difference in
terms of the amount of debris extruded from apical. The
amount of extruded debris from the files with an angle of
0.6 is much greater than that of with 0.4 and 0.2 angle.
When the amount of extruded debris is determined, the
pressure of periapical tissues is not generated exactly in
in-vitro environment. This disadvantage can be
eliminated by developing the test assemblies to be used
in the studies to be conducted in the future. In our study,
Ni- Ti files that make rotation movements with different
taper angles were used.
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Ozet

Prostodonti Sozliigiinde, interokluzal kaydi “karsit dislerin ve arklarin konumsal iligkisinin kaydi; dislerin veya
¢enelerin birbirleriyle konumsal iligkisinin bir kaydi olarak tanimlanmaktadir (1). Dogru interokliizal kayit, protezin
teslimi sirasinda agiz i¢i ayarlama ihtiyacini en aza indirir. Yiiksek kaliteli restorasyon saglamak ve tedavi siiresini ve
maliyetini azaltmak i¢in gereklidirler. Protez rehabilitasyon tedavilerinin basarilari, artikiilatdre alg1 modellerin dogru
bir sekilde monte edilmesine baghidir. Bu derleme, protetik restorasyonlarda kullanilan interokliizal kayit

materyallerini ve tekniklerini anlamamiza yardimci olacaktir.
Review (HRU Int J Dent Oral Res 2022; 3(1): 41-47)

Anahtar kelimeler: interokluzal kayat, protetik rehabilitasyon, interkuspasyon.

Abstract

In the dictionary of Prosthodontics, the interocclusal record is “recording of the positional relationship of
opposing teeth and arches; It is defined as a record of the positional relationship of teeth or jaws with each other (1).
Accurate interocclusal registration minimizes the need for intraoral adjustments during prosthesis delivery. They are
essential to ensure high-quality restoration and reduce treatment time and cost. The success of prosthetic rehabilitation
treatments depends on the correct mounting of the plaster models in the articulator. This review will help us

understand the interocclusal recording materials and techniques used in prosthetic restorations.
Review (HRU Int J Dent Oral Res 2022; 3(1): 41-47)

Key words: Interocclusal record, protetic rehabilitation, intercuspatition.
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Giris

Interoklusal kayitlar, arklar arasi iliskilerin agizdan
bir artikiilatére aktarildigi araglardir (2). Dogru
interoklusal kayitlar, protez teslimi sirasinda intraoral
diizeltmelere olan ihtiyact en aza indirerek yiiksek
kalitede sabit restorasyonlar yapilmasini saglar. Genel
tedavi siliresini ve maliyetinin azaltilmasinda oldukga
onemlidir (3). Protez teslimi sirasindaki ana zorluklardan
biri de 1slak metal ve seramik restorasyonlarin okliizal
ylizeylerinin  isaretlenmesi ve dogru okliizyonun
saglanmasidir. Modelleri dogru sekilde baglama ve
monte edilmesi, restorasyonun kalitesi {izerinde
ayarlanabilir bir artikiilatoriin programlanmasindan daha
biiyiik bir etkiye sahip olabilmektedir (4).

Interokliizal Kayit Endikasyonlari

Protetik restorasyonlarin yapimindan o6nce bir
klinisyen mevcut okliizal iligkilerin devam edip
etmeyecegine veya yeniden olusturulmasinin gerekli olup
olmadigina karar vermelidir. Hastanin yeterli sayida disi
ve sabit bir interkuspal pozisyonu varsa, okliizyonunda
travmaya iliskin herhangi bir belirtisi ve semptomu
bulunmuyorsa, tedavi oncesi interkuspasyon ve okluzal
dikey boyut (OVD) korunarak restore edilecekse bunun
icin en dogru yontemin ekleme ve okliizal kayit
materyaline miidahale edilmeden modellerin el ile
karsilikli olarak bir araya getirilmesi seklinde oldugu
gosterilmistir (5) (6). Bu olgularda dislerin arasina
yerlestirilen kayit materyali genellikle maksimum
interkuspal pozisyondaki dislerin kontaga gecmesine
engel olarak dikey boyut oldugundan daha yiiksek
kaydedilmesine  sebep olabilmektedir.  Modellerin
maksimum interkuspal pozisyonda (MIP) monte etmek,
tedavi  prosediirlerini  kolaylastinr ~ ve  yapilan
restorasyonlarin ¢ogu bu kategoriye girmektedir (5) (6).

Arktaki terminal disler kron veya kopriler igin
prepare edildiginde ve destek tripodun flgiincii ayagi
kaybolmaktadir. Bu durum modellerin artikiilatore
alinmas1 sirasinda parcalarin horizontal stabilitesinin
yetersiz olmasia sebep olmaktadir. Modellerin dogru
sekilde okliizyona getirilebilmesi i¢in modeller arasinda
bir dikey destek ve yatay stabilite tripodu olusturulmasi
gerekir (7). Dis hekimi kayip destegin tekrar
olusturulmasi ve okliizyonun dogru sekilde ayarlanmasi
icin dikey bir destek tripodunu olusturarak sentrik
iliskide bir interokluzal kayit iiretmelidir.

Sentrik iliski (Si)

Sentrik iligkinin tanimi1 1920’lerin baslarinda ilk kez
McCollum tarafindan ifade edilmistir (8). SI, mandibula
ve maksilla arasindaki konumsal iliskiyi dogru
saptayabilen dolayisiyla okliizal kontakt iliskileri dogru
kayit edilmesini saglayan, dissiz hastadan da elde
edilebilen en giivenilir referans noktasidir (9).

SI’nin tam protezlerin yapim sirasinda kullanimiyla
birlikte sabit  protezlerde okliizal iligkilerin
belirlenmesinde kullanilmaktadir. Tekrarlanabilirligi, kas
fonksiyonlariyla iliskisinin giivenilirligi ve rehabilite
edici etkisi ¢esitli calismalarla kanitlanmistir (8).Y1llar
icerisinde sentrik iliskinin her ne kadar degisik
tanimlamalar1  yapilmigsa da genellikle, kondiller
terminal mentegse pozisyonundayken mandibulanin
pozisyonunu belirlemek icin kullanilmustir. Ilerleyen
yillarda, kondiler hareketlerin, rotasyonun 3 ekseni
tarafindan yonlendirildigi gosterilmistir. Boylece sentrik
iliski kavrami 3 boyutlu bir karakter kazanmis ve
kondilin glenoid fossa igerisindeki en geri, en {ist, en orta
pozisyonu olarak tanimlanmistir.

2017°de  Prosthodonti  terminoloji  yayminda
tanimlanan optimum eklem pozisyonu; ‘artikuler
disklerin uygun sekilde konumlanmasiyla, artikuler
eminenslerin  posterior egimlerine kars1  artikuler

fossalarda kondillerin basingsiz bir sekilde en iist en 6n
pozisyonda olmasi1’ olarak tanimlanmsgtir (10).

Arklar arasinda yeterli dikey ve yatay stabilite
saglanamadiginda; modelleri iligkilendirmek ic¢in bir
interokliizal kayit alinmasi gerekir.

Maksimum interkuspal poziyon kaydinin ve sentrik
iligki kaydmin avantaj, dezavantaj ve endikasyonlari
asagida gosterilmistir (Tablo 1).
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Tablo 1. Maksimum interkuspal poziyon kaydinin ve

sentrik  iligki kaydimin avantaj, dezavantaj ve
endikasyonlart.
Avantajlan Dezavantajlan Endikasyonlar
M v Basittir ¥ Meveut okluzal ¥ Aseptomatik durumlarda
1 ¥ Ongoriilebilirdir iligkiler v Stabilitesizligin olmadigi ya
P v Daha stirdiiriiliic da minimal oldugu
konservatiftir ¥ Vertikal okliizal durumlarda
boyut v Az sayida diglerin tedavi
degistirilemez edilecegi vakalarda
S ¥ Tekrarlanabilir, v" Teknik hassasiyet v Meveut okliizyonun uygun
i dogrulanabilirdir. gerektirir. olmadé kompleks vakalrda
¥ Dis ¥ Tecriibe gerektirir v Vertikal okluzal boyutun
kontaklarindan v sk kaydi igin artirilmas gerektiginde
bagimsizdur. egitime ihtiyac v Semptomatik vakalarda
v Anatomik ve vardur; bilateral okluzal iligkilerin
fizyolojik stabilite maniplasyon. jig, diizenlenmesi gereken
saglar. leal gauge gibi durumlarda
v Lateral ptervgoid deprogrammerlar
kasm  minimal ve splintler
aktivitesi vardur.

Interokluzal Kayit Materyallerinde Olmasi Gereken
Ozellikler :

Ideal interokliizal kayit materyali boyutsal olarak
stabil olmali, dislerin veya yumusak dokularin yer
degistirmesine neden olmamali, mandibular hareketlere
miidahale etmemelidir ve distorsiyon olmadan giivenilir
bir sekilde dogrulanabilmelidir (2,10). Dislerin insizal ve
okliizal ylizeylerini dogru bir sekilde kaydetmelidir.
Manipiilasyonu kolay olmalidir. Kayit prosediirleri
esnasinda yumusak dokulara zarar verici etkisi
olmamalidir (3,4).

Interokluzal kayitlarda aljinat, ¢inko oksit ojenol,
corrected wax, metalized wax, elastomerler, agiz algisi,
akrilik rezin, T-scan, type writer ribbon, basinca hassas
filmler, transparant asetat sheet, okliizal sonografi gibi
materyaller kullanilabilir:

Aljinat: Koriot ve Ingervall aljinat Ol¢ii materyalini
interokliizal kayit materyali olarak kullanmislardir (11).
Teknik olarak karilan aljinat zeminle 30 derece a¢1 yapan
hasta koltugunda oturan hastanin alt kanin, premolar ve
molar diglerin okluzal yiizeylerine siiriiliir. Hastalara
agizlarinm Ol¢li maddesi donuncaya kadar yavasca
kapatmalar1 sOylenir. Kayit dikkatli bir sekilde

cikarildiktan sonra sag ve sol indeksler 1s1k tutularak
bakilir. Perforasyonlarin say1 ve yerleri hastalarm dis
kontagi olarak kaydedilir (3,4).

Modelling wax: En sik kullanilan ve ¢ok yonli
kullanilabilen interokliizal kayit materyalidir. Cok sik
kullanilmasinin nedeni kolay manipiile edilmesidir.
Isitildiginda esit olarak yumusar. Yeterli caligma zamani
boyunca ayni boyutta kalir. Ancak; basinca kars1 yiiksek
dayanimu ve 1sisal genlesme katsayisinin fazla olmasi bir
interokliizal kayit materyali olarak ¢ok dogru sonuglar
vermemesine neden olur (7). Internal stresler sonucu
mumun distorsiyona ugramasi kayitta hatalara neden
olur. Bu nedenle interokluzal kayit materyalleri arasinda
arastirmalar sonucunda en yanlis sonu¢ veren materyal
oldugu bildirilmistir (12).

Cinko oksit ojenol ya da ojenolsiiz oOlcii pati:
Interokluzal ~ kayit  materyalleri  arasinda  sik
kullanilanlardan birisidir. Donmadan 6nceki akiskan
olmasi, agiz kapanirken ¢ok minimal direng gdstermesi
ve donduktan sonra ise tamamen sertlesmesi
avantajlaridir. Ancak uzun bir sertlesme zamani vardir.
Alg1 modeldeki dislere yapistigi icin tekrar tekrar
kullanilamaz ve donduktan sonra oldukga kirilgandir.
Selasyon reaksiyonu oldugundan yan iiriinleri buharlagir

ve boyutsal degisime ugrar. Andirkath alanlara
girdiginde materyalin disten ¢ikarken kirilmasi kaydin
biiyiik oranda bozulmasina  neden olabilir.

Trimlenmediginde, dislerin etrafindaki artiklar yiiziinden
modele dogru sekilde oturamayabilir. Fazla artigin
olmamasi i¢in patin minimal diizeyde kullanilmasi
onerilir. Mumun zayif detay transferi ve seklinin kolay
bozulabilir olmasini iyilestirmek i¢in ¢inko oksit ojenollii
veya ojenolsiiz patlar muma katilarak interokluzal
kayitlar alinabilir (6,11). Mumla alinan kaydin ¢inko
oksitle detaymn iyilestirilmesine corrected wax kayit
materyali denir. Cinko oksit, mumun yer degistirmesini
onler ancak vertikal boyutun artmasina sebep
olabilmektedir. iki kat mum plakla kayit alindiktan sonra
iizerine ¢inko oksit eklenerek tekrar kayit alinir (7).
Metalized wax: Muma aliiminyum partikiilleri katilarak
elde edilmistir. ~ Aliiminyum partikiilleri icerenlerin,
icermeyenlere kiyasla gecirgenligi iyi oldugundan
dogrulugunun daha iyi oldugu bildirilmistir (7).
Elastomerler: Interokluzal kayit materyalleri arasinda en
az hatay1 veren ve boyutsal stabilitesi en yiiksek olandir.
Kolay manipiile edilebilir, kapanisa ya ¢ok az ya da hig
direng gostermez. Sertlestikten sonra distorsiyona
ugramadan kolayca trimlenir ve dis detaylarim dogru
gosterir.  Ayrica elastomerler arasinda additional
silikonlar en az distorsiyon gosterenlerdir. Katilma
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polimerizasyonu ile sertlestigi i¢in yan triinleri yoktur ve
bu nedenle boyutsal stabilitesi oldukga iyidir (3,11).
Kapanma sirasinda minimal direng gostermesi ve
manipiilasyonunun kolay olmasi avantajlaridir. Ancak en
biiyliik dezavantaji, iizerine gelen herhangi bir kuvvet
modellerin ~ montaji  sirasinda  hatalara  neden
olabilmektedir. Buna spring action (yaylanma hareketi)
denir. Yaylanma hareketi modellerin yerlestirilmesi
sirasinda yanlis monte edilmesine sebep olabilir. Bu
nedenle kayitlar artikiilatore alinirken trimlenmelidir ve
negatif yaylanma hareketine karsi dikkatli olunmalidir
(6,11,13).
Polieter Elastomerler: Polieter interokluzal kayit
materyali, basit dl¢li materyali olan polieterden farkl
olarak plastizer ve doldurucu eklenerek elde edilmistir.
Bu materyalin avantajlari; polimerizasyon sonrasi ve
depolama sirasindaki stabilitesi, akiskanligi, basinca karsi
minimal direnci ve tasiyict olmadan kullanilabilmesidir
(6). Dezavantaj1 ise esnekliginin ¢ok olmasindan dolay1
alct modellerin artikiilatore alimirken dogrulugunun
bozulabilir olmasidir. Bu faktorlerin hepsi kayit esnasini,
algt modellerin yerlestirilmesini ve artikiilatére alinma
prosediiriinii etkilemektedir. Distorsiyonu engellemek
icin diglerin sadece okliizal yiizeylerini igermeli,
taskinliklarin hepsi trimlenmelidir (13).
Impression plaster (Agiz Aligist): Agiz algisi paris
algisinin modifiye edilmis halidir. Bu modifiye edilmis
algilar, sertlesme zamanini kisaltip, genlesmeyi azaltirlar.
Agiz algisiyla alman kayitlarin dogrulugu yiiksektir,
sertlestikten sonra oldukga rijittir ve distorsiyona
ugramazlar. Ancak bu materyal donmadan Once c¢ok
akiskan oldugu icin kullanimi zordur. Final interokliizal
kayit i¢in fazla kirilgandir (14).
Akrilik Rezin: Interokluzal kayitlarda akrilik rezinlerin
en sik kullanildig1 yer; anterior stopper yapilarak alinan
sentrik iligski kayitlaridir. Akrilik rezin donduktan sonra
hem dogrulugu hem de rijiditesi yiiksektir. Dezavantaji
ise; slirekli polimerizasyon biiziilmesi oldugundan
materyalin boyutsal stabilitesi iyi degildir. Materyalin

edilirken kullanilamaz hale gelebilir (15).
Interokliizal Kayitlar I¢in Kullanilan Teknikler

Dawson teknigi: Dawson mandibulay1 sentrik iligki
durumuna getirmek i¢in bimanuel maniplasyon teknigini
kullanmigtir. Bu teknikte hasta koltugu yatay pozisyonda
ve hasta basi klinisyen tarafindan desteklenir.
Bagparmaklar ¢ene ucuna yerlestirilir ve diger parmaklar
mandibulanin alt kenarmmi destekler. Dis hekimi,
bagparmaklariyla asagi dogru hafif kuvvet uygular ve

diger parmaklarla da yukari dogru baski uygulayarak
kondilin mandibular fossadaki kondil disk kompleksine
tam olarak oturmus pozisyona getirir (16).

Anterior stop teknik: Anterior deprogramlama
uygulamastyla sentrik iliski kaydi alma yontemidir. Bu
teknikle sentrik iliskideki interokliizal kaydin hemen
oncesinde posterior dislerin temasini ortadan kaldirilir.
Mandibuler santral dislerin insizal kenariin temas ettigi
bir platform olusturularak posterior dislerin iliskisi
ortadan kaldirilir. Posterior disler arasinda olusan bosluk,
interokliizal kayit materyali ve tasiyici igin yer hazirlar.

Anterior stop teknigi ile hastanin her zaman bir araya
getirdigi  kontaklar1 ve koruyucu kas reflekslerini
unutmasi saglanarak mandibulanin mentese hareketini
kolayca yapilmasini saglar. Sonu¢ olarak anterior
stopper; bir dayanak olarak gorev goriir ve elevator
kaslarin yonlendirmesiyle kondilin fossa icinde daha
superior pozisyonda yer almasini saglar. Teknik bilateral
maniiplasyon teknigi ile kombine olarak kullanilabilir.
Bu teknikte mandibula kapaliyken, alt kesiciler iist
kesicilere tam olarak oturmus bir stoppera ¢arpmalidir.
Stopper olabildigince ince olmali ancak posteriordaki dig
temaslarint  kaldiracak kalinlikta olmalidir.  Stopper
ayarlandiktan sonra disler arasina interokliizal kayit
materyali enjekte edilmelidir (16).

Anterior deprogrammer teknigi igin farkli materyal

ve aygitlar kullanmilabilmektedir: pamuk rulo, plastik leaf
gauge, otopolimerize akrilik rezin, lucia jig, kois
deprogrammer kullanilabilir (16) (17).
Leaf gauge teknigi: 1980’li yillarda ortaya atilan bir
diger yontem de literatiirde “leaf gauge metodu” olarak
geemektedir. Bu yontem sadece disli c¢enelerde
kullanilabilir. Ince plastik seritler karsilikli disler
arasindaki temasi ortadan kaldiracak sekilde 6n dislerin
arasia yerlestirilir. Bdylece dislerin temasi sonucu
olusabilecek noromuskiiler cevap ortadan kaldirtlmisg
olur. Bu durumda ¢igneme kaslari alt ¢eneyi yukari: dogru
yonlendirerek kondilleri diskleriyle birlikte fossa iginde
yukar1 ve 6n konuma getirir (18).

Numaralandirilmig leaf gauge yontemi, dogru bir
sekilde yaprak sayisinin kolayca kaydedilmesini saglar.
Ayrica, yapraklar 0,1 mm oldugundan, klinisyene mm
cinsinden tam ac¢ikligin miktarii hizli bir sekilde
okunmasimi saglar (6rnegin 5 yaprak 0,5 mm agikliga
esittir). Parker, SI'de interokluzal kayitlarin alinmasinda
sadece 1ki yOntemin giivenilirligini savunmustur.
Bunlardan bir tanesi Leaf gauge teknigi, digeri ise
mandibulanin hekim tarafindan maniiple edilerek
kondillerin SI pozisyonuna getirildigi tekniktir. Ayrica
literatlirde hastanin leaf gauge yonteminde maksimum
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kapatma kuvveti ile kapanmasina izin verilirse, yanlis
sonugclar verebilecegi de bildirilmigtir (18).

Lucia jig: Lucia jig diger anterior stopperlarla ayni
sekilde calisir. Okliizyonun “yeniden saglanmasi
gereken” vakalarda kondilleri distale yonlendirmek i¢in
tasarimi egimli olarak yapilmistir.

Kois deprogrammer: Kois deprogrammer, tim dis
temasin1 engellemek icin anterior rampali bir Hawley
cihazidir. Diger anterior stopperli deprogrammerlarla
ayn1 mekanizma ile ¢aligir.

Triple tray teknik: Bu teknik, plastik 6l¢ii kasigiyla hem
prepare edilen bolgenin hem karsit okliizyonun hem de
interokliizal kaydin ayni anda yapilmasina olanak saglar.
Ol¢ii alimmadan o6nce kasik agizda denenir, prepare
edilmemis yere tasan kisim kesilerek atilir. Hastanin
restore edilmeyecek bolgedeki kontaklari incelenir ve
kontrol edilir. Kasgigin alt ve iist bolgelerine kayit

malzemesi konur agza yerlestirilir.  Artikiilatore
almmadan Once taskin kisimlar kesilerek uzaklastirilir
(19).

Enamel cone metod: Bu method interokliizal kayit
yapimi sirasinda dayanak iizerindeki sentrik stop
noktasinin korunmasiyla olur. Genellikle arktaki en distal
dis dayanak oldugu vakalarda kullanilir.

Giincel Interokluzal Kayit Materyalleri

T-Scan: Asil kullanim alan1 okliizal temaslarin
tespiti olan T-Scan; interokluzal kayit i¢in de
kullanilmaktadir. Bu sistemde uygulanan kuvvet
elektriksel kuvvete doniisiir. Hasta sensor iizerinde
dislerini okliizyona getirdiginde, uygulanan kuvvet
alanlarinda parcaciklar bir araya gelir ve elektrik
direncini azaltir(Sekil 1). U-gekilli sensor folyosu 60
mikron kalinhigindadir, iletken miirekkepten yapilmis
1500 hassas alict noktasma sahip bir X-Y koordinat
sisteminden olusur (20). Elastik deformasyon ve
perforasyon direnci gibi karakterize 6zellikleri vardir (7).

Articulating Paper Data vs. T-Scan Data

&

-~

Sekil 1. Okliizal temaslarin T-Scan yontemiyle sanal
ortama aktarilmasi (6).

Hasta dogru bir sekilde sensoru 1sirdiginda,
kapanisin ~ ekran  iizerinde  veriye  doniigsmesini
saglamaktadir. Mandibulanin sentrik iliskide kapanmasi
sirasinda  ilk olusan okliizal temas, sentrik iliski
prematiiriic  olarak  bilinir.  Bu prosediir (T-scan),
bilgisayarli bir okliizal analiz sistemi kullanilarak elde
edilen dis temaslarmnin eszamanli kaydi ve bimanual
manipiilasyon  teknigiyle Dbirlestirilir  (20). Bazi
aragtirmacilar, sensorlerin  kendi aralarinda  ayni
dogruluga sahip olmadigini ve artikiilasyon kagidi gibi
geleneksel yontemlerden daha az temasi oldugunu
bildirmislerdir. Bununla birlikte arastirmalar, basmnca
duyarlt film yonteminin, ipek artikiilasyon kagitlarinin
okluzal temas algiladigi kadar dogru olmadigini
gostermistir.  Bu nedenle, T-scan sisteminin klinik
uygulanabilirliginin sinirli oldugu goériilmektedir. T-scan
sensorlerinin hassasiyetinin, sensorlerin birden fazla
kullanildiginda azaldigi veya kayboldugu bildirilmistir.

Mizui ve ark hem 60 saglikli, hem de bir

kraniomandibular bozuklugu (KMD) olan 5 hastada
okliizal temaslarin zamanlamasini1 ve kuvvetini T-tarama
sistemini  kullanarak o6lgmistiir. Saghkli  bireylerde
okliizal temaslarin zamanlamasinin ve Kkuvvetinin
simetrik oldugunu ve efor merkezinin birinci molar
bolgede bulundugunu bildirmislerdir. KMD'li hastalar
igin, okliizal temaslarin zamanlamalar1 ve Kkuvveti
asimetrik ve T-scan sistemi ile belirlendigi gibi efor
merkezi her zaman birinci molar bolgede bulunmadigini
bildirmiglerdir (20).
Basinca-Duyarh filmler: Dental Prescale, (Fuji Film,
Tokyo, Japonya) mekanizma olarak T-scan ile benzerdir
ancak daha yeni bir cihaz olarak tamtilmustir. Bu cihaz,
kuvvete duyarli filmler sayesinde okliizal temaslarin
yerini ve kuvvetini es zamanl olarak kaydetmektedir.
Hattori ve ark. bu cihazin okluzal kuvvet ol¢iimii
acisindan  gilivenilirligini  degerlendirmislerdir  (21).
Uygulanan ve o6lgiilen yiikler arasindaki dogrusal bir
iligki oldugunu bildirmiglerdir. Temas sensdriiniin ve
basinca duyarli film cihazinin en 6nemli sinirlamasi,
kayit sensér tasiyicisinin ¢ok kalin olmasi ve arka
dislerde, 6n dislerden daha kuvvetli temaslara neden
olmasidir.

Ayrica, sensor kalinhgi, vakayr interkuspal
pozisyona yaklasirken rahatsiz edebilmektedir. Bunun
nedeni olarak arklar arasinda kalinlik farkindalig: iizerine
yapilan bir aragtirmada, 20 pm kadar ince aliminyum
folyolarin bile rahatsiz edici oldugu ve proprioseptif
mekanizmay1 uyarip yaniltabilecegi gosterilmistir (21).
Typewriter ribbond: Ziebert ve Donegan, hastalarda
okliizal ayarlamalar i¢in; suprakontaklar: veya okluzal
interferanslar1  isaretlemek  i¢in  daktilo  seridi
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kullanmislardir.  Interferanslar  daktilo  seridi ile
isaretlendikten sonra temas noktalar1 0.001-ing shim
stock ile  dogrulamuglar ve  klinik  pratikte
kullanilabilecegini bildirmislerdir (22).

OKliizyon Sonografisi: Agiz kapanmasi sirasinda olusan
seslerle dis temasin1 saptayan ilk ¢aligmalar literatiirde
1960'larda ortaya ¢ikmaya baglamig, 1980'lerin
ortalarinda “Dental Sound Checker” (Yoshida Dental
Trade Distributing Co., Ltd., Tokyo, Japonya) olarak
piyasaya siiriilmiigtiir.

Watt tarafindan ortaya konan prensibe dayanan
cihaz, kapanma sirasindaki rahatsizliklar tespit etmek ve
okluzal ~ temas  seslerini  degerlendirmek  igin
gelistirilmistir (23). Klifune ve ark. tek bir denekte
okluzal sesin siiresinin okluzal ayarlamadan o6nce ve
sonra Olgililmiis ve ayarlanmug okluzal sesin siiresinde
belirgin bir azalma oldugu rapor etmislerdir (23).
Okliizyon seslerinin grafik kayitlari ile onlar1 olusturan
dis temas tipleri arasindaki iligki arastiricilar tarafindan
Fastax doner prizma kamerasiyla filme ¢ekerek
incelenmislerdir. Temas tipine bagli olarak yiiksek ve
diisiik genlikli titresimler oldugu goriilmiistiir (23).
Saydam asetat yapraklari: Isaretli okliizal kontaklarin
yeri hakkinda bilgi kaydetmek ve aktarmak icin basit ve
giivenilir bir yol olan okluzal kontak isaretleme teknigine
(Okluzal Sketch) dayanmaktadir. Bir arastirmada, 20
modelin statik okliizal temaslar1, sahte bir klinik
ortaminda ti¢ dis hekimi ve ayrica, iki durumu da
karsilastiran bir dis hekimi tarafindan, dis arkinin sematik
gosterimi  kullanmilarak dental arki  kaydetmislerdir
(Okliizal sketch) (24). Bu gosterim posterior dislerin
okliizal yiizeyleri, maksiller anterior dislerin palatal
yizeyleri ve mandibular anterior dislerin labial
yiizeylerinin ~ dahil oldugu, dislerin sematik bir
gosteriminin ¢izildigi bir asetat tabakasindan olusur.
Okliizal ¢izim tekniginin amaci, isaretli okliizal temas
noktalarinin yeri hakkinda bilgi kaydetmek ve aktarmak
icin basit ve giivenilir bir yol saglamaktir.
Teknisyenlerin, modelleri artikiilatére alirken ve
restorasyonlar iretirken okliizal temaslar1 dogrulamak
icin de kullanabilecekleri bildirilmistir (24).

Yapilan literatiir incelenmesinde, bir ¢aligmada ii¢
tip interoklusal kayit materyalinin zamana bagli dogrusal
boyutsal stabilitesi degerlendirilmistir. Bu ¢alismada
ticari olarak temin edilebilir ve  ADA onayli Polieter
(Ramitec), Polivinil siloksan (Jetbite) ve Cinko oksit
Ojenol  (SuperBite) interokluzal kayit materyalleri
karsilagtinlmistir.  Sonuglar, her {i¢ materyalin boyutsal
stabilitesi arasinda (p<0,05) anlamli bir farklilik
oldugunu gostermistir. Polieter 1sirik kayit materyali 1,
24, 48 ve 72. saatlerde Polivinil siloksan (Jetbite) ve

Cinko oksit ojenol (SuperBite) ile karsilastirildiginda
daha iyi bir boyutsal stabilite ve daha az bozulma
gosterdigi goriilmistiir (25). Polieterin, boyutsal olarak
daha stabil bir interoklusal kayit materyali oldugu, bunu
polivinil siloksan ve ¢inko oksit 6jenoliin takip ettigi

goriilmiigtiir.  Minimum  diizeyde distorsiyon ve
maksimum  dogrulugu elde etmek icin polieter
interoklusal kayitlarin 48 saat igerisinde, polivinil

siloksan kayitlarin 24 saat, ¢inko oksit ojenol kayitlarin
ise 1 saat icerisinde degerlendirilip artikiilatére alinmasi
tavsiye edilmistir (25). Klinikte cesitli teknikler ve
materyaller kullanilarak stabil ve dogrulugu yiiksek
interokliizal kayitlar almabilir. Bir protez
restorasyonunun yapimi birgok adimi igerir. Hatanin
olmasi durumunda hatanin hangi adimda meydana gelmis
olabilecegini anlamak 6nemlidir. Ancak en sik rastlanan
hatalar interokliizal kayit alim asamasi ve bunun
artikiilatére aktarilmasi asamasidir. Bu hatalar ancak
kullanilan malzeme ve teknigin dogru secilmesi ve
bunlarin dogru bir sekilde uygulanmasiyla en aza
indirgenebilir (26). 1989'da Millstein, 1977'de Shrunik,
1984'te Fattore gibi arastiricilarin mumun interokliizal
kayit igin elverigsiz bir malzeme oldugu c¢aligsmalarina
ragmen, kullanim kolayligi, klinik olarak ¢ok yonliliigi
ve diisiik maliyeti gibi avantajlar1 nedeniyle dis hekimligi
uygulamalarinda en c¢ok kullanilan malzeme oldugu
sonucuna varilmigtir (27). Balmumunun, Cinko oksit
ojenol pati ve akrilik rezin gibi sert malzemelerle
kombinasyonlari, daha az hataya sebep olduklarindan
kullanilmalar1 Onerilmektedir. Ancak, bunlarin da
dezavantajlar1 vardir (27). Cinko oksit 6jenol macunuyla
ilgili en biiyiik sorun, dislere yapisma egiliminde olmasi
ve fazla kullanildigi zaman bozulabilen kirilgan bir
materyal olmasidir. Akrilik rezinin, Stamoulis ve 2009
yilinda Wiskott HW tarafindan yapilan g¢alismalarda
kayitlara oturtulmasi sirasinda operatére daha fazla
giivenli sonug¢ sagladigi goriilmistiir. Elastomerik 6l¢ii
materyalleri, hassasiyetleri ve boyutsal stabiliteleri
tizerinde yapilan ¢esitli arastirmalara gore iyi oldugu
kanitlandigindan giinimiizde oldukga ¢ok tercih edilen
materyaller arasindadir.

En yaygin kullanilan teknik, Dawson tarafindan
Onerilen bimanual maniiplasyonla birlikte alian
balmumu 1sing1 kayitlaridir. Anterior stopper yontemi,
kaslar1 rahatlatir ve kondilleri dogru sentrik iliskiyi
saglamasina yardimet olur. Triple tray teknigi, karsilikli
mesafeyi dogru tutar, ancak 6zel bir kasik gerektirir.
Enamel cone tekniginde Sato ve ark. 2000 yilinda, sabit
bir okliizal iliski kurmak igin {iglincii bir referans noktasi
olarak konik dikey bir stopper olarak kullanilmis ancak
koni ince ise, egik diizlemle temas ettiginde dikey
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stabilitenin  yetersiz olabilecegi gorilmiistir. Genis
enamel cone daha iyi bir stabilite saglayabilir, ancak
bunda da hazirlanan okliizal yiizeyin, hatali sonuglar
vermesine yol agabildigi anlasilmstir (16, 27).

Sonu¢

Bir hastanin okliizyonunu dogru bir sekilde
degerlendirmek ve dogru bir protetik dinamik okliizyon
olusturmak i¢in, teshis ve c¢alisma modellerinin,
hastadaki temporomandibuler eklem ile yaklasik ayni
iliski i¢inde bir artikiilatore yerlestirilmesi zorunludur.
Interoklusal kayitlar yapmak icin ideal malzeme-teknik
kombinasyonu, dolayli olarak {iretilmis protezlerin,
hastanin agzina, ek olarak okliizal bir ayarlama
gereksinimi olmadan yerlestirilmesine izin verecek ve
dolayisiyla rehabilitasyon prosediirlerinin fonksiyon ve
estetik agidan basarisinda 6nemli bir rol oynayacaktir
7).

Yazarlarin Katkilar::

K.K literatiir taramasi, gerekli ¢evirilerin yapilip verilerin
toplanmasi, gerekli kaynaklara ulasilmasi, ¢alismanin
genel hatlariyla yazilmasi

A. M. calismanin yazilmasi, diizenlemelerin yapilmasi,
kaynaklarin ve dergi kurallarinin kontrol edilmesini
saglamislardir.

Cikar Catismalari:

Bu makalede tartisilan iiriinlerden veya sirketlerden
herhangi biri ile ¢ikar catigmasi bulunmamaktadir.
Calismamiza herhangi bir ekonomik katki sunan birim
yoktur.
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Ozet

Dis Hekimliginde endodontik enfeksiyonlar oldukg¢a sik karsilasilan dental durumlardir. Cocuklarda da en sik
goriilen dental enfeksiyonlardan biri endodontik enfeksiyonlardir. Endodontik enfeksiyonlarin tedavisinde dogru
endikasyon durumunda antibiyotik kullanimina karar vermek, dogru dozda ve dogru siklikta antibiyotik kullanimi
antibiyotik direnci agisindan olduk¢a 6nem arz eder. Bu derlemede amacimiz ¢ocuklarda endodontik enfeksiyonlarin
tedavisinde yonergelere uygun olarak nasil ve ne zaman antibiyotik recete etmek gerektigi hakkinda bilgi vermektir.

Review (HRUInt J Dent Oral Res 2022; 2(1): 48-58)

Anahtar kelimeler: Cocuk dis hekimligi, endodonti, antibiyotik.

Abstract

Endodontic infections are very common dental conditions in dentistry. One of the most common dental infections
also in children is endodontic infections. In the treatment of endodontic infections, it is very important to decide on the
use of antibiotics in the right indication, and to use antibiotics at the right dose and at the right frequency in terms of
antibiotic resistance. Our aim in this review is to give information about how and when to prescribe antibiotics in
accordance with the guidelines in the treatment of endodontic infections in children.

Review (HRUInt J Dent Oral Res 2022; 2(1): 48-58)

Keywords: Pediatric dentistry, endodontics, antibiotic.
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Giris

Dis hekimligi pratiginde en sik regete edilen ilaglar
antibiyotiklerdir. Dis hekimliginde en sik goriilen ve
antibiyotiklerle tedavi edilen en yaygin enfeksiyonlar kok
kanaliyla ilgili olan endodontik enfeksiyonlardir. Ancak,
endodontik enfeksiyonlarda antibiyotik kullanimi her
zaman Onerilmez. Son arastirmalar, endodontik
enfeksiyonlarin ¢ogunun kesi ve drenaj, kok kanali
tedavisi ve dis ¢ekimi gibi lokal miidahalelerle tedavi
edilebilecegini  gostermistir  (1-3). Endodontik
enfeksiyonlar c¢ocuklarda da en sik goriilen dental
enfeksiyonlardan biridir.

Cocuklarda en ¢ok kulak ve dental enfeksiyonlar i¢in

istenmeyen antibiyotik kullanimi bildirilmistir (1,2)
Yasamimizin en Onemli buluslarindan biri  olan
antibiyotiklerin yanlis ve istenmeyen kullanimlari, son
yillarda antimikrobiyallere kars1 direng sorununu ortaya
¢ikarmistir. Antibiyotik direnci, bir mikroorganizma
tiirlinliin baz1 suglarin antibiyotikten etkilenmemesi ya
da antibiyotige duyarli bir susun diren¢li hile gelmesi
olarak tanimlanir (2,4,5).
Antibiyotik direnci, Avrupa'da giderek artan ciddi bir
halk saglig1 sorunudur. Bircok iilkede direng oranlari son
5 yida iki katindan fazla artnmstir. Avrupa'da
antibiyotige direncli mikroorganizmalarin neden oldugu
enfeksiyonlar nedeniyle her yil ortalama 25.000 o6liim
oldugu saptanmistir, direngli enfeksiyonlarin tedavisi ile
ilgili saglik bakim harcamalar1 ve verimlilik kayiplarinin
ise ortalama 1,5 milyar avro oldugu tespit edilmistir (6).

Diinya c¢apinda recete edilen tiim antibiyotiklerin
yaklagik %10" unu dis hekimlerinin regete ettigi rapor
edilmistir. Hatta yapilan bazi ¢aligmalara gore; genel ve
uzman dis hekimleri, Amerika Birlesik Devletleri'ndeki
tim ayakta tedavi ortamlarinda tiglincii en yiiksek
miktarda antibiyotik recete edenlerdir. Bu oranlar goz
online alindiginda dis hekimlerinin antibiyotik direng

gelisimindeki rolii yadsinamaz. Bu yiizden dis
hekimlerinin antibiyotik kullanimiyla ilgili genel
davranis  degisikliklerini  {stlenmesi,  hastalarin

Ssemptomlart ve yonergeler 1518inda hastalar1 antibiyotik
kullanmaya tesvik etmesi gibi tedbirler ile direngli
bakteri suslarinin artigina engel olmasi hayati derecede
onemlidir (6-8).

Son yillarda artan antibiyotik kullanimi nedeni ile
¢ocuklarda da antibiyotiklere karst mikrobiyal direng
meydana geldigi ¢esitli literatiirlerde bildirilmistir ve bu
durum ciddi bir kiiresel saglik sorunudur (2,9). Her dis
hekimi ve dis hekimi adayr g¢ocuklardaki endodontik
enfeksiyonlar1 tedavi ederken antibiyotikleri konservatif
olarak kullanmak icin bilimsel kanitlara dayali Amerikan

Pediatrik Dis Hekimligi Dernegi (AAPD) tarafindan
verilen uygun yonergeleri takip etmelidir (10).

1.Endodontik Enfeksiyonlar
1.1. Dental Pulpa Hastahklari

Dental pulpa hastaliklart  reversibl  pulpitis,
irreversible pulpitis, iilseratif ve hiperplastik pulpitis ile
pulpa nekrozu olarak 4 ana baslik altinda incelenebilir.

1.1.1. Reversible pulpitis (geri doniisiimlii pulpitis)

Reversible pulpitis dentin hipersensitivitesi ve
hiperemik dentin olarak 2’ye ayrilir. Hiperemi; genel
anlamda pulpa dokusunu olusturan kan damarlarinin
genislemesi ve sonug¢ olarak pulpanin kanla dolmasi
olayidir. Dentin hipersensitivitesi ise esas olarak; agizlari
acik olan dentin kanallar1 yolu ile dentinal agr1 liflerinden
olan A-lifleri ile agrinin iletilmesi ve uzun siireli bir
sekilde pulpada goriilen vazodilatasyona (hiperemi) bagh
periferal sinir reseptorlerinde agr1 esiginin diigmesi
sonucu agr1 hissedilmesi seklinde iki ana nedenden
meydana gelmektedir (11).

Reversible pulpitis’te kendiliginden baglayan agrilar
yoktur. Soguk veya tath bir uyaran agriy1 ve hassasiyeti
tetikleyebilir, etken uzaklagtirildiktan sonra birkag saniye
igerisinde agri1 ve hassasiyet kaybolur. Etkilenen disin
radyografisinde derin bir ¢iiriik kavitesi goriilebilir fakat
lamina dura ve periodontal aralik normaldir (11,12).
Soguga kars1 hassasiyet mevcut olabilir iken sicaga karsi
hassasiyet ve agr1 yoktur. Perkiisyon hassasiyeti negatiftir
(13,14). Reversible pulpitis tedavisinde etiyolojik etken
ortadan  kaldirilmahdir, bu durumda pulpadaki
inflamasyon geriler ve pulpa normale doner (12).

1.1.2.irreversible pulpitis (geri doniisiimsiiz pulpitis)

Pulpanin savunma giicii uzun siireli vazodilatasyon,
termal, fiziksel, kimyasal, mikrobiyal etkilere karsi
koyamazsa hiperemi ya da hipersensitif dentin tablosu
ilerleyerek irreversible pulpitis tablosuna doniisiir. Bu
evrede pulpa i¢i basing artar ve pulpada agn
semptomlarinda artig baglar (11,15). Bu asamaya gelen
bir pulpada etiyolojik etken ortadan kaldirilsa dahi
iltihabi durum ¢oziilemez (11).

Irreversible pulpitis agris1 spontandir. Bu nedenle
reversible pulpitisten farkli olarak etken ortadan
kaldirildiktan sonra da agr1 devam eder. Pulpadaki bu
agr1 siddetlidir; yiize, kulaga, boyuna yansiyabilir.
Agrinin siddeti pulpa ici basing ile alakalidir, pulpadaki
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iltihabi cevap arttikga agrinin siddeti de artar. Etkilenen
diste sicaga verilen agr1 cevabi artarken, soguk ise daha
cok agriyr dindirir (16—18). Agr1 genellikle geceleri
goriiliir, yatmak veya egilmek irreversible pulpitis
agristm1  arttirabilir.  Hasta agrinin  hangi  disten
kaynaklandigini tam olarak lokalize edemez, bunun
nedeni pulpada sadece agr1 reseptorlerinin bulunup,
proprioseptif (basing) reseptorlerinin  bulunmamasidir
(16). Pulpada proprioseptif reseptorleri bulunmadigindan
hissedilen bu agr1 yansiyan agri seklinde karsit ¢eneye
yansiyabilir, bu yansima yalnizca arka grup disler i¢in
gecerlidir (19). iltihap ¢evre dokulara yayilmamigsa
etkilenen dis perkiisyon ve palpasyona normal cevaplar
verir. Radyografide derinlesmis bir ¢iiriik kavitesi veya
restorasyon goriilebilir. Irreversible pulpitiste periodontal
dokular etkilenmediginden radyografide lamina dura ve
periodontal aralik normal goriinlimdedir fakat iltihabin
ilerleyen evrelerinde periapikal dokularda da iltihabi
degisimler baglaylp periodontal aralikta kisithh bir
genisgleme goriilebilir (11,16).

[rreversible pulpitisli bir disin tedavisi iltihapl
pulpanin ¢ikarilip, kanal i¢inin doku dostu bir materyalle
doldurulmasidir. Irreversible pulpitiste iltihap ilerleyip
sistemik tutulum belirtileri olusturursa endodontik tedavi,
antibiyotik tedavisi ile desteklenebilir (11,19).

Cocuklarda siit dislerinde goriilen irreversible
pulpitis, akut tablodan kroniklige dogru hizla degisir ve
sonucta; daimi diste goriilenden ¢ok farkli bir klinik tablo
gozlenebilir. Siit dislerinde hiperemi ya da hipersensitif
dentinden nekroza kadar olan ¢esitli donemlerin
baslangi¢ fazlar belirsiz ya da ¢ok daha kisa siirelidir. Bu
fazlarin ayirt edilemeyip birbirine karigmas: sonucu akut
tablolarin sinirlar1 da belirginligini kaybeder ve klinige
gelen cocuk hastada daha ¢ok kronik olarak iltihapli bir
stit disi pulpasi ile kargilagilir (19).

1.1.3.Ulseratif ve hiperplastik pulpitis

Ulseratif ve hiperplastik pulpitis, kronik ve geri
doniistimsiiz pulpitis ¢esitlerindendir. Her iki tablo da
bag dokusunun hafif diizeydeki irritanlara karsi
gosterdigi geri doniisiimsiiz enflamatuar bir iltihabi cevap
seklidir. Bu endodontik hastaliklar genellikle yeterli kan
akisi olan, savunma giicii fazla gen¢ pulpali dislerde
¢liriik nedeniyle pulpanin agiga ¢ikmasi ile goriiliir. Hem
iilseratif hem de hiperplastik pulpitis asemptomatiktir ve
termal- elektrik testlerine olumlu yanit verebilir (11,20).

Hem hiperplastik pulpitis hem de {ilseratif pulpitiste
kronik yanit pulpayla sinirlidir. Bir miktar vazodilatasyon
ve minimal kronik inflamasyon disinda apikal dokular

sagliklidir. Ulseratif pulpitis ve hiperplastik pulpitisin her
ikisinin de tedavisi kok kanal tedavisidir (11,20).

1.1.4.Pulpa nekrozu

Pulpa nekrozu basit tanimu ile pulpa dokusunun
Olimiidiir. Enflamatuar siirecin bir sonucu olarak
damarlarin trombozu ve beslenme yetersizligi, pulpa
dokusunun o6liimiine neden olur. Bu o&lim olay1 ilk
olarak, iltihapli pulpanin bazi kisimlarimi etkiler daha
sonra tiim pulpada nekroz meydana gelir. Nekroz,
iltihaplanma olmaksizin da ortaya ¢ikabilir. Iltihaplanma
olmadan ortaya ¢ikan tablolara travmatik dis
yaralanmasi, travmatik okliizyon vs. ornek verilebilir.
(11,21,22).

Total olarak nekroz olan bir diste agr1 yoktur. Boyle
bir disten agr1 kaynaklaniyorsa biiyiik olasilikla bu agri
periapikal  dokular kaynaklidir. Nekroz dislerde
perkiisyon ve palpasyon cevabi, mobilite ya da sislik
yoktur. Apikal periodontitis eslik etmedigi siirece
radyografik bulgular normaldir. Vitalite testlerine cevap
vermez. Cok koklii dislerde elektrikli vitalite testleri
uygun degildir ¢iinkii kanallardan sadece birinde total
nekroz olugsmus olabilir, bu da disten yanlis pozitif cevap
alinmasimma neden olabilir. Nekroz olan dislerde
koronaldeki transliisentligin degismesine bagli olarak
yandaki disler ile belirgin renk farkliligi gozlenir. . Disin
gelisim  asamasi devam ederken olusmus nekroz
olgularinda radyografik incelemede pulpanin boyutlari
simetrik dise gore daha genis olarak goriiliir. Nekroz
disin tedavisi kok kanal tedavisidir (11,23).

1.2.Periapikal Doku Hastaliklar1

Periapikal doku hastaliklar1, akut apikal
periodontitis, kronik apikal periodontitis, akut apikal apse
ve kronik apikal apse olmak {izere 4 ana baglik altinda
incelenebilir.
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Sekil 1. Farkli Asamalar1 ile Periapikal Hastaliklarin
Ilerlemesi (15).

1.2.1.Akut (semptomatik) apikal periodontitis

Akut  apikal  periodontitis,  saglhkli  olan
periodonsiyumun irritanlara karst olan bir tepkisi
seklinde baslar ve ortaya c¢ikan enflamasyon kisa siireli
olur ise bu durum primer apikal periodontitis olarak
adlandirilir. Onceden mevcut olan kronik bir enfeksiyona
kargi yeniden akut bir cevap olarak olusursa bu tablo
sekonder apikal periodontitis (phoneix apsesi veya
periapikal flare- up) olarak adlandirilir (24).

Apikal periodontitis ¢ogu zaman kok kanal
enfeksiyonunun bir sonucudur. iltihaplanmis pulpadan
gelen iltihabi mediyatorler veya nekrotik pulpalardan
gelen  bakteri  toksinleri, kimyasal —mediyatorler,
hiperokliizyon  halindeki  restorasyonlar,  taskin
enstriimantasyon, kanal dolgu maddelerinin tasmasi
apikal periodontitise neden olabilir. (11).

Apikal periodontitisin kdk kanal enfeksiyonu ile
iligkili olmayan nedenleri arasinda travmatik dis
yaralanmasi ve travmatik okliizyon bulunur (17,19).
Fakat en yaygin kontaminasyon yolu dis ¢iiriikleri, yani
bakterilerdir. (17,25).

Akut apikal periodontitiste klinik olarak orta
derecede veya siddetli spontan agri semptomlar: vardir.
Isirma ile siddetlenen donuk veya zonklayan bir agr1 ile
karakterizedir. FEtkilenen disin canlilik testlerine
genellikle olumsuz veya gecikmeli pozitif yanit1 vardir ve
etkilenen dis siklikla perkiisyona oldukca duyarhidir (26).

Periodonsiyumdan gelen siirekli basing sonucu dis
alveol soketinden yiikselmis gibi hissedilir. Hissedilen
agr1 geceleri daha fazladir. Akut apikal periodontitisin

erken evrelerinde sisme mevcut degildir, etkilenen alana
parmak ile bast uygulamak (palpasyon) agriy1 arttirabilir.
Radyografide periodontal ligament genislemis, lamina
dura aralanmis goriinebilir veya periapikal dokularda
radyoliisent bir alan izlenebilir ya da tamamen saglikli bir
dis gibi radyografik goriinti verebilir (10,11).

Siit diglerine ait radyografilerde bazen, alttaki daimi
disi gevreleyen perikoroner torbamin  kalinlagip
belirginliginin kayboldugu bir goriintii izlenir. lgili diste
lezyon kistik yapiya doniismiisse, alttaki dis germi ve
yandaki dis germlerinin yer degistirdigi goriiliir. Akut
apikal periododontitisin tedavisinde etkenin ortadan
kaldirilmast, hiperokliizyon mevcutsa okliizal
uyumlandirma, enfekte pulpanin elimine edilip
periapikaldeki eksudanin uzaklastirilmasi ile birlikte kok
kanal tedavisi yapilmalidir (10,11).

1.2.2.Kronik (asemptomatik) apikal periodontitis

Kronik apikal periodontitis; apikal periodonsiyumun
kronik olarak pulpa kaynakli iltihaplanmasi ve yikilmasi
ile sonug¢lanan agrisiz bir periapikal doku hastaligidir.
Nekrotik bir pulpaya sahip diste kok kanal sistemine
herhangi bir kan akisi olmadigindan, konagin savunma
hiicreleri enfeksiyonu ortadan kaldirmak i¢in enfeksiyon
kaynagina (yani kanaldaki bakterilere) ulasamaz. Bu
nedenle, periapikal bolgede kronik bir enflamatuar yanit
gelisir ve kanal i¢i bakteriler, apikal foramenler
araciligiyla kok kanal sistemine sizan doku sivisi ve
enflamatuar eksiidadan elde edilen besinler ile hayatta
kalir, boylece zamanla kronik apikal periodontitis tablosu
ortaya cikar (11).

Kronik apikal periodontitiste ilgili disin diseti
bolgesinde parulis ya da siniis yolu (fistiil) olusumu
goriilebilir (15,24).

Kronik apikal periodontitiste pulpa genellikle
devitaldir bu yiizden ilgili dis klinik olarak
asemptomatiktir, perkiisyon ve palpasyona hassasiyet
yoktur. Termal ve vitalite testlerine cevap alinamaz fakat
flare- up olarak adlandirilan sekonder alevlenme
durumunda agr1, perkiisyon- palpasyona hassasiyet, sislik
gibi semptomlar goriilebilir (15). Radyografide lamina
dura ve periodontal ligamentin hafif aralanmis oldugu
goriilebildigi gibi kemik yikimini gosteren genis bir
apikal radyoliisensi de goriilebilir (12).

Kronik apikal periodontitisin tedavisinde devital ve
enfekte pulpa wuzaklastinlip kok kanal tedavisi
yapilmalidir. Apikal bolgede enfeksiyon kaynakli ¢ok
fazla miktarda kemik yikimi var ise ilgili disin ¢ekimi de
bir tedavi se¢enegidir (24).
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1.2.3.Akut apikal apse

Akut apikal apse; nekroze olan pulpadan gelen
mikrobiyal ve mikrobiyal olmayan c¢esitli irritanlarin
siddetli iltihabi tepkisi ile periradikiiler dokularin
yikimina neden olan, lokal ya da yaygin bir likefaksiyon
nekrozudur (27,28). Akut apikal apse apikal
periodontitisin semptomatik formunun ileri bir agamasi
olarak kabul edilebilir (11,29).

Klinik olarak akut apikal apsesi olan hastalar hafif ile
siddetli arasinda degisen bir agr1 ve sislik yasar. Intraoral
sislik, disin apikal bdlgesine yapilan palpasyon ile veya
muayene esnasinda c¢iplak gozle fark edilebilir. Akut
apikal apseli olan dis nekrotik bir pulpaya sahip
oldugundan termal ve elektriksel uyaranlar gibi testlere
cevap vermez. Periapekste olusan basing nedeniyle dis
alveol soketinden yiikselmistir ve ¢ogu zaman siddetli
sayilacak mobiliteye sahiptir. Cogu durumda ilgili dis
perkiisyona son derece duyarlidir. Cigneme esnasinda ve
kapanigta  hastanin  agrisinda  artis  olmaktadir.
Enfeksiyona bagli trismus meydana gelebilir. Ates,
lenfadenopati, halsizlik, bas agris1 gibi sistemik belirtiler
de gelisebilir. Endodontik enfeksiyona karsi olusan akut
reaksiyon ¢ok hizli geligsebileceginden, ilgili dis
periradikiiler kemik yikimma dair radyografik kanit
gostermeyebilir. Radyografik olarak periradikiiler bir
radyoliisensi gozlemlendiginde, apse genellikle onceki
kronik durumun alevlenmesinin sonucudur (11,28-30).

Maksillada ve mandibuladaki akut apikal apseler,
maksiller sintise, burun bosluguna ve bas- boynun fasiyal
bosluklarina yayilabilir, bu durum cesitli
komplikasyonlar ve seliilitin sistemik belirtileri ile
sonuglanabilir (29,31).

AKUT DENTO-
ALVEOLAR ABSE

[
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|
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Sekil 2: Akut odontojenik enfeksiyonlarin terapotik
yonetimi (32).

Akut apikal apse acil smiflamasina giren bir
endodontik enfeksiyon oldugundan hastanin agrisim
azaltmak i¢in acil bir tedavi gerekir. Acil tedavi, hastanin
sislige bagli olusan agrisinin azalmasi i¢in sislik eger
fluktuan ise acilen agiz i¢inden insizyon yapilarak drene
edilmesini, iltihapli pulpa dokusunun ¢ikarilarak kok
kanalindan drene olabiliyorsa bu yolla drenaj
saglanmasini, daha sonra kdk kanal sisteminin irrigasyon
soliisyonlar1 ile dezenfekte edilmesini ve sayilan
tedavilerle kombinasyon halinde sistemik antibiyotik
tedavisi uygulanmasini igerir (30,32).

Lokalize ve komplike olmayan apikal apse
vakalarmin ¢ogunda yardimci sistemik antibiyotikler
gerekli degildir. Agr1 kontrolii i¢in analjezikler regete
edilebilir. Akut apikal apse vakalarinda antibiyotiklerin
endike oldugu selektif durumlar; ates, halsizlik, 16kositoz
ve lenfadenopati dahil olmak tizere sistemik tutulumla
baglantili apseler, seliilit, progresif yaygin sisme ve /
veya trismus ile sonuglanan yaygin enfeksiyonlar ve
bakteriyemiyi takiben ikincil (fokal) enfeksiyon riski
yiiksek olan tibbi olarak riskli hastalardir (29,30,33).

1.2.4.Kronik apikal apse

Kronik apikal apse; akut apikal periodontitis veya
pulpa nekrozundan sonra olusan, agrisiz ya da ¢ok az agri
ile iligkili ve bir siniis yolundan aralikli piiy bosalmasi ile
karakterize olan enflamatuar bir reaksiyondur. Tipik
olarak radyografide, kok ucunda radyoliisensi goriiliir.
Kok apikalindeki bu radyoliisensi kemik yikiminin
gostergesidir. St disglerinde ise genellikle
radyoliisensinin yeri furkasyonda olup apikal bdlgenin
daha nadiren olaya katildigi goriiliir. Enfeksiyonun
yayilip dis destek dokularina hasar verdigi durumlarda,
kokler arasi bolgede ve daimi dis germinin iginde
bulundugu folikiiler torbada sinirlari belirgin olmayan bir
kemik rezorpsiyonu goze carpar. Siit molarlarda goriilen
bu lezyon lokalizasyonunun nedeni, bu dislerde fazla
miktarda bulunan paradontal kanallar vasitasiyla pulpa

odasindaki  enfeksiyonun  kokler arasi  bolgeye
yayilmasidir (11,12).
Kronik apikal apsenin tedavisi devital enfekte

pulpanin uzaklastirilip, kok kanal sisteminin kanal igi
uygun irrigasyon soliisyonlar1 ile irrige edilerek
dezenfekte edilip kok kanalimin doku dostu bir materyal
ile doldurularak kanal tedavisinin bitirilmesidir.
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2. Endodontik Enfeksiyonlarda Antibiyotik Kullanimi

Dis hekimlerinin hastalara antibiyotik tedavisi
baslamadan once, fayda- risk oranini belirlemek ve alerji
ve direng gelisme olasiligini atlamamak i¢in ¢esitli
faktorleri goz 6ntinde bulundurmalart gerekir (1). Bunlar
arasinda Klinik tani, hastanin tibbi- agiz sagligi durumu
ve miimkiinse ilacin mikrobiyolojik analiz sonuglar1 vb.
faktorler bulunur (34).

Antibiyotikler yalnizca aktif enfeksiyonun yonetimi
veya enfeksiyonun olast yayilmasini Onlemek igin
kullanilmalidir ~ (1).  Antibiyotik tedavisinin  olasi
sonucunu belirlemede birincil faktér, bu enfeksiyonlarda
yer alan bakterilerin antimikrobiyal duyarliligidir.
Antibiyotik duyarlilik testi sonucunun alinabilmesi igin
birkag giin bekleme siiresinin olmasi klinik anlamda
tedaviyi geciktirip aksatabileceginden antibiyotikler
genellikle ampirik olarak regete edilir (35).

Antibiyotikler i¢in siklikla kullanilan minimum
inhibe edici konsantrasyon (MIK) degeri; ilacin,
patojenin tiremesine engel olan en diisik yogunlugunu
ifade eder. MIK degerinin asilmamasi, yan etkilerin ve
direngli  bakterilerin  iiremesinin  Onlenmesi i¢in
antibiyotikler dogru siklikta, dozda ve siirede regete
edilmelidir (36).

Antibiyotik doz ayarlamasinin amaci, enfekte olmus
dokuda hedef organizmanin MIK degerine esit veya bunu
asan ilag seviyelerine ulasmaktir. Tlacin enfekte bolgeye
erisimini kisitlayan doku engellerini dengelemek igin
antibiyotigin kan konsantrasyonlart MIK degerini iki ila
sekiz kat agmalidir (37). AAE kilavuzlarma gore MIK
degerinin asilabilmesi ig¢in endodontik enfeksiyonlari
tedavi ederken idame dozundan once yiikleme dozu

kullanimi 6nerilir (38).

Endodontik enfeksiyonlar karigik tipte
polimikrobiyal ~ enfeksiyonlardandir ~ bu  yiizden
tedavisinde kullanilacak antibiyotik secimi

mikroorganizmalarin ¢oguna etki edebilecek spektrumda
bir antibiyotik olmalidir (39-41).

Endodontik enfeksiyonlar, pulpotomi, insizyon veya
lokal debridman ve drenaj yoluyla etkili bir sekilde
tedavi edilen enfeksiyonlardir (40,42,43).

Endodontik tedaviler esnasinda antibiyotik kullanimi
daha ¢ok yardimci bir tedavi secenegi olarak yeterli
debridman ve cerrahi drenaj yapilmasmma ragmen
sistemik tutulum kanit1 (38 °C dstii ates, halsizlik, seliilit
ve / veya lenfadenopatiler) olan olgularda ya da immiin
sistemi baskilanmig hastalarda ana tedaviye yardimci
olarak kullanilabilir (41,43-45). Literatiirdeki bilgiler
enfeksiyonun yayilimi sistemik tutulum gostermedigi
miiddetce ya da sadece etkilenen bolgede lokal olarak

ates olmas1 durumunda, endodontik hastaliklarin tedavisi
icin antibiyotik recetesi yazmay1 desteklememektedir
(34). Bu nedenle, akut veya kronik apikal periodontitisli
vakalarda enfeksiyonun sistemik tutulumu olmadig:
belirlendiginde, nekrotik pulpalar ile seyreden kronik
endodontik enfeksiyonlarda, sisligin hafif/ orta oldugu
vakalarda antibiyotik kullanimi endike degildir (39,46)
Lokalize dentoalveolar apse ile asemptomatik
nekrotik pulpa vakalarinda siniis yolunun (fistiil) varligi,
antibiyotik regete etmek icin bir gosterge degildir, ¢linkii
bu tiir vakalar ¢cogu zaman kroniktir ve sistemik tutulumu
yoktur. Komplike olmayan bir apsenin uygun tedavisi,
etkili drenaj ve etkenin ortadan kaldirilmasidir. (39).

Bagisikhig: Baskalanms Hastada Akut Apikal Apse

+ Lokalize edilebilir) sislik

+ Immiinalojik fouksivonu etkileyen sistemik hastahg: olan hasta
Bagisikhin Baskilanmamis Hastada Akmt Apikal Apse
(Aym seans tedavi bir secenek olmadigmda)

+ Lokalize fluktuan sislik
Sistemik Yayilmm Olan Akmt Apjkal Apse

+ Viicut sicakligmm 100 °F’dan viiksek olmasi (100 °F = 37,7 °C)

[Iadenopat)

Progresif Enfeksiyon
*+ 24 saatten Jasa siivede gelisen siglik
+ Sellt veya yayilan eafeksivon

Kahei Enfelisiyon

i 3 ehsiidasyon
Sekil 3. AAE kilavuzlarina gore yardimer antibiyotik
tedavisi i¢in endikasyonlar (45).

Nekrotik pulpali diglerde olusan alevlenme ile
birlikte goriilen diffiiz orta- siddetli sislik semptomlar
olan hastalarda sistemik tutulum oldugu yorumlanabilir.
Bu gibi durumlarda, insizyon- drenaj ve kok kanal
tedavisine ek olarak antibiyotikler recete edilerek tedavi
slireci tamamlanmalidir. Antibiyotigin etkilenen bolgeye
diftizyonunu artiracagindan drenaj igin yapilan kesi son
derece 6nemlidir. (39,41,47).

Endodontik enfeksiyon kaynakli komplikasyonlarin
olusmasinin en biiyiik nedenlerinden biri insizyon, drenaj
gibi  girisimsel tedavilerin ertelenmesidir. Dental
enfeksiyonlarin ~ tedavisinde  girisimsel  tedaviyi
erteleyerek ilk segenek olarak antibiyotik kullanilmasi
hasta morbiditesinin artmasi agisindan risklidir. Buna ek
olarak, antibiyotiklerin akilet olmayan ve yiiksek
dozlarda gelisigiizel kullanim1 da antibiyotik direncinin
ortaya ¢ikmasina neden olmaktadir (40).

Endodontik  enfeksiyonlarda antibiyotik regete
etmeye karar verdikten sonra her durumda (intravenoz,
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intramiiskiiler veya oral) en etkili uygulama yolu dikkate
alinarak, optimum sonuglar1 saglamak i¢in miimkiin olan
en kisa stirede antibiyotik tedavisi uygulanmalhidir. Bu tiir
bir tedavi basladiktan sonra etkinligi izlenmelidir;
duyarhilik testi, hastanin baslangicta recete edilen
antibiyotige yanit vermemesi durumunda endikedir (48).
Enfeksiyonu kontrol etmek i¢in 3- 7 giinliik tedavi
stiresi genellikle yeterlidir, ancak tedavinin durdurulmasi
veya siirdiiriilmesinin gerekip gerekmedigini belirlemek
icin hastalar 2 veya 3 giin sonra goriilmelidir. Antibiyotik

tedavisinin etkinligini ve dolayisiyla tedavi siiresini
belirlemek icin en o©nemli rehber hastanin klinik
iyilesmesidir, oOzellikle pediatrik hastalarda klinik

iyilesme ¢ok hizli goriilebilir. (37,39,47,49).

Endodontik enfeksiyonlarda sik olarak regete edilen
antibiyotikler; pB- laktamlar, makrolidler, klindamisin ve
metronidazoldiir. Amoksisilin ve penisilin VK gibi -
laktam antibiyotikler penisilin alerjisi olmayan hastalara
recete edilen terapdtik antibiyotikler igerisinde ilk sirada
yer alir. Cinkii endodontik enfeksiyonlarin biiyiik
kismina neden olan fakiiltatif ve anaerob bakterilerin
coguna kars etkili ajanlardir (37,50).

Amoksisilin ve klavulanik asit gibi bir - laktamaz
inhibitérii  ile  kombinasyon seklinde antibiyotik
uygulamasi, invaziv tedaviye ragmen ¢6ziilmemis veya
yeniden inat¢1 enfeksiyon gecgirmeye devam eden
endodontik enfeksiyonlar i¢in kullanilabilir. (50,51).

Bazi literatiirlerde penisiline kars: alerji hikayesi
bulunan hastalar i¢in ilk tercih edilecek ilag klindamisin
iken (30,35,36,46-48), yapilan baz1 c¢alismalarda
penisiline alerji  durumunda ilk tercih  olarak
metronidazol, azitromisin veya klaritromisin tercih edilir
(40,52). Calismalarda klindamisin secenegi yerine
alternatif antibiyotik seciminin nedeni klindamisin
kullanimina bagli olusan kolit riski ve 6liimciil olabilen
Clostridium difficile iligkili enterit riskidir (38,42).

Dis hekimleri, endodontik enfeksiyonlar1 tedavi
etmek icin antibiyotik recete etmesi gereken durumlarda;

penisiline ragmen semptomlarda gerileme olmazsa
penisilin ile  kombinasyon halinde metronidazol
kullanmalidir (38).

Cocuklarda intravendz antibiyotikler; hava yolunda
sislik, g6z kapaginda sisme Ve boyun tutulumu
oldugunda veya hastanin hareket edebilme diizeyi, oral
olarak sivi ve besin alimi giiclestiginde kuvvetle
diistiniilmelidir (1,53).

1.3.Cocuklarda Antibiyotik Kullammmna Karar
Verirken Dikkat Edilmesi Gerekenler ve Cocuk
Antibiyotik Dozu Hesaplamasi

Dis hekimligi ve tip alaninda ¢ocuk hastalarin
ozelliklerini dikkate alarak dogru antimikrobiyal tedaviyi
ve dozajim segmek ¢ok oOnemlidir. Cocuk hastalarin
farkli yasam evrelerinin yani sira anatomik, fizyolojik ve

metabolik  ozelliklerini, yani boyut ve wviicut
kompozisyonunu, olgunlasmamig  gastrointestinal,
hepatik, renal ve imminolojik sistemlerini iyi

degerlendirmek gerekir. Cocuk biiyiime ve gelismeyle
stirekli degisiklik gosteren bir organizmadir. Cocuk
fizyolojisi ve  anatomisi  eriskinlerden  farklilik
gostermektedir. Dig hekimleri, ¢ocuk yastaki hastalar i¢in
ilag  tedavisi diistindiiklerinde ~ fizyolojik  ve
farmakokinetik farkliliklar1 g6z oniinde bulundurmalidir.
(46,53,54).

Cocuk hastalarin ¢enelerinin de anatomik 6zellikleri
farklidir, ¢ocuklarin c¢enelerinde dis folikiilleri, daha az
trabekiillii siingerimsi kemik ve araliklari daha biiyiik
olan trabekiiller, genis ilik bosluklart ve kemik biiylime
merkezlerinin varlig: ile yiiksek oranda vaskiilerize alan
bulunmaktadir. Bu durum ¢ocuklarda enfeksiyonun c¢ok
daha hizli yayilmasina neden olur ve hatta agir tablolar
meydana getirebilir, bu tablolar arasinda kavernoz siniis
trombozu, septisemi, mediastinit, beyin apsesi, hava yolu
tikanmas1 gibi hayati tehdit edici sonuglar bulunur. Bu
nedenle ¢ocuklarda enfeksiyon dentoalveolar yapiyi
asacak sekilde ilerlediginde lokal tedaviye ek olarak
antibiyotik tedavisi tavsiye edilmektedir (46,55,56).

Pediatrik hastalarin endodontik enfeksiyonlarinda
antibiyotik  uygulamaya  karar vermeden  once
asagidakiler dikkate alinmalidir:

1) Cocuk, dis hekimine gittiginde enfeksiyonun siddeti,
2) Hastanin bagisiklik sisteminin durumu,

3) Tibben risk altinda olan bir cocukta enfeksiyon,

4) Akut enfeksiyon durumu varligimin teshisi,

5) Ekstraoral bogluklara ilerlemis enfeksiyonlar olup
olmadiginin teshisi dikkate alinmalidir (48).

Enfeksiyonun ciddiyetine, hastanin yasina, kilosuna,
karaciger ve bobrek fonksiyonuna gore dogru dozajla
sonucun beklendigi gibi olmasimi saglamak icin Kkalite
testi yapilmig ilaglar kullamilmalidir. Enfeksiyonlar
hastanin hayatini tehdit eder durumda oldugunda, ilacin
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intravenéz (IV) yol ile uygulanmasi genellikle endike
olan seklidir. Oral yoldan absorbsiyonu iyi olan ilaglar,
cok iyi tolere edildikleri igin ¢ocuklarda agir vakalarda
bile kullanilmaktadir. Cocuklarda ve ergenlerde oldukga
agrih  kas i¢i enjeksiyondan miimkiin oldugunca
kagmilmalidir. En ideali ¢ocuklarda ve ergenlerde yaygin
olarak tercih ettikleri ilag alim sekli (pediatrik soliisyon
ve tabletler) sorulmalidir (1,42).

Forrester D.J ve arkadaslarina gore ¢ocuklarda ilag
kullanimi sirasinda bazi prensipler daima géz oniinde
tutulmalidir. Bu prensipler asagidaki gibi siralanabilir:

1. Hastanin  yas1  kiigiildilkge uygulanan ilag
tedavisine daha farkli terapotik ve toksik cevap verirler.
2. flacin dozaji ayarlamirken ilacin i¢inde bulunan
mililitreli 6l¢eklerden faydalanilmalidir.

3. Yiksek ates, diyare ve kusma gibi durumlarda
olusacak sivi kayiplarinda uygulanan normal dozlar
cocuk  icin  toksik  etki  yaratacak  yiiksek
kontsantrasyonlara ¢ikabilir.

4. Uzun siire kullanilan soliisyon seklindeki ilaglar
tagidiklar1 tatlandirict1 oranindan dolay1 dislere zarar
verebileceginden Ozellikle geceleri kullandirmamaya
0zen gosterilmelidir.

5. Tetrasiklin - 8 yasindan kiigiik  ¢ocuklara
verildiginde siit ve daimi dislerin kalsifikasyonlarint
bozarak ¢esitli renklesmelere neden olabilir.

6. [laca kars: alerjik reaksiyon goriilme riskine kars
dikkatli olunmalidir.

7. Alerjik reaksiyonlarin ¢ogu ilk kez ¢ocukluk
doéneminde ortaya ¢iktigr i¢in dikkatli olunmalidir, 6rnek
verilecek olursa bronsiyal astim, rinit, trtiker 15 yasa
kadar en sik gozlenen alerjik reaksiyonlardandir (57).

Ayrica hastaya herhangi bir regete verildiginde hem
¢ocuk hem ailesi regete edilen ilacin kullanimi hakkinda
bilgilendirilmelidir. Tlagla ilgili cocuga ve ebeveyne
verilecek bilgilendirmeler Rylance G.W. ve ark. gore
sunlar1 icermelidir:

- [lacin ad1 ve tiir,

- flacin neden kullanildig,

- Kullanilan ilacin nasil ve ne zaman verilecegi,
ilacin bozulmadan nasil korunacagi,

- Dozun atlandig takdirde ne yapilmasi gerektigi,
- Cocugun ilact almadig: takdirde ne tiir risklerle
kargilagabilecegi,

- Ilac1 kullanmaya ne kadar siire devam etmesi
gerektigi,

- Ilaca bagl goriilebilecek yan etkilerin neler
oldugu, goriildiigii takdirde neler yapilmasi gerektigi,

- Verilen ilacin hangi ilaglar ile beraber kullanilip
kullanilamayacagi ayrintili  bir sekilde anlatilmalidir
(46,58).

Enfeksiyoz siiregler anatomik, fizyolojik,
immiinolojik ve patolojik  &zelliklerinden  dolay1
cocuklarda ¢ok hizli yayildigindan, dis hekimi ozellikle
tedaviye kisa vadeli yaniti gdzlemlemelidir. Ilk kontrol,
acil konsiiltasyondan sonra gerekirse telefonla 24 saat
icinde olmalidir (42). Direncin ortaya ¢ikmasina ve olasi
yan etkilere yol agtigi i¢in antimikrobiyal tedavi igin
Onerilen siire asirt uzun olmamalidir. Antibiyotikler ile
tedavi siiresi literatiirlerde genel olarak 5- 7 giin arasi
olarak belirtilmigsse de (42,59), bazi literatiirlerde ilaca
kars1 uyum sorunu olmamasi agisindan ve Klinik iyilesme
acisindan herhangi bir fark bulunmadigindan 2- 4 giinliik
kisa tedavi segenekleri tercih edilmelidir denilmektedir
(60-62).

Penisilin alerjisi olmayan hastalarda acil tedavi Penisilin alerjisi olan hastalarda acil tedavi

Lokal Disi ag. Kanallan drene et. Pily drenaji Lokal Disi a¢. Kanallan drene et. Pily drenaji
yap. yap.

KKTile birlik Klaritromisin
ile birlikte . .
7,5-15 mglk 12 saate b
antimikrobiyal Mgikgigun 12 saate bir
tedaviye ihtiyag VEYA
olursa Klindamisin
10-30 mg/kg/glin 6 saatte bir

KKTile birlikte . Amoksisilin

1. tercih !
antimikrobiyal 1 20-60mg/kglgin
tedaviye ihtiyag 8 saatte bir
olursa

Amoksisilin+klavulanik asit
40-B0 mgikglgiin

2. tercih 8 saatte bir

Ampisilin*sulbaktam-pivoksil
100-200 mg/kg/giin
B saatte bir

24 saat icerisinde hastanin tedaviye olan yanitini gozlemleyin.

Akut siireg kroniklestikten sonra digin kanal tedavisini tamamlayin.

Hastadan alinan eksiksiz bir anamnez ile tedavinin prognozunu ve kapsamli tedavi planini elugturun.
Enfeksiyona neden olan digin tedavisi konservatif (KKT ve restorasyon) veya radikal (gekim) olabilir.

Sekil 4. Penisiline alerjisi olan veya olmayan ¢ocuk
hastalarin  odontojenik enfeksiyonlar1 i¢in ¢ocuk dis
hekimliginde Onerilen biitiinsel tedavinin
semalastiriimasi (42).

Cocuk hastalarda antibiyotik kullaniminda dikkat
edilecek diger oOnemli husus doz hesaplamasidir.
Literatiirde bununla ilgili yas, viicut agirh@ ve viicut
yiizey alam1 olarak hesaplanan 3 farkli formiil
bulunmaktadir. Ozellikle pediatrik dozlarin
hesaplanmasinda agirlik, doz tizerinde diger faktorlerden
daha fazla etkiye sahiptir. U¢ farkli sekilde formiilize
edilmis hesaplama yontemleri sunlardir (63):
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1. Yas ile yapilan doz hesaplamalarinda Young’in
formiili olarak adlandirilan asagidaki formiil
uygulanir.

Pediatrik Doz = Cocugun vagt (vil cinsinden) x vetiskin dozu

Cocugun yagt +12

2. Agrlik esasli doz hesaplamalarinda ise Clarke’in
formiilii olarak adlandirilan asagidaki formiilden
yararlanilir (64).

Pediatrik Doz= Afurhik (ke cinsinden) x vetiskin dozu
150

3. Viicut yiizey alani baz alinarak yapilan doz
hesaplamalarinda asagidaki formiil uygulanir:

Pediatrik Doz= Cocugun viicut viizey alant x vetiskin dozu
17m!

Dar Odeh ve arkadaslarinin 2018’de yaptigi
derlemeye gore; ¢ocuklar igin doz rejimleri genellikle
kilogram cinsinden agirliklart kullanilarak hesaplanir,
cocugun kilosu bilinmiyorsa formiil ((yas + 4) x 2)
kullanilarak yastan tahmin edilebilir. Her durumda, doz
maksimum yetiskin dozunu asmamalidir (52).

AAPD kilavuzlarma gore ilag bilgisi siirekli
degismekte ve genellikle yoruma tabidir. Literatiirde net
olarak hangi antibiyotigin ¢ocuklarda ne sekilde ve kag
mg kullanilmas1 gerektigi yazmamaktadir, her tedavi
protokolii kendi icinde degerlendirilmelidir ve dis
hekiminin kendi tercihine veya tecriibesine baglidir.
AAPD pediatrik antibiyotik doz hesaplamasini standart
haline getirebilmek ve formiilize etmek amaciyla bu
konuda 2020 yilinda revize edilen bir yo6nerge
yayimlamistir. Bu y6nergeye gore ¢ocugun kilosu ile kg
basina tiretici firmanin belirledigi mg cinsinden verilmesi
gereken doz miktar1 ¢arpilarak giinliik verilmesi gereken
antibiyotik dozu hesaplanmis olur. Bu yonergeye gore
cocuk antibiyotik dozu hesaplamasi asagida belirtildigi
gibidir (65):

Amoksisilin ig¢in; 3 ayliktan biiyiikk ve 40 kg’in alt1
¢ocuklarda, 20- 40 mg / kg / giin 8 saatte bir veya 25- 45
mg / kg / giin 12 saatte bir uygulanmalidir.

Amoksisilin + Kklavulanik asit i¢in; 3 ayliktan biiyiik ve
40 kg’ alt1 ¢cocuklarda, 25- 45 mg / kg / giin 12 saatte
bir uygulanmalidir.

Penisilin VK i¢in; 12 yasin altindaki ¢ocuklarda, 25- 50
mg / kg / giin 6 ya da 8 saatte bir (maksimum 3 g / giin)
uygulanmalidir.

Sefaleksin i¢in; 1 yasindan biiyiik ¢cocuklarda, 25- 100
mg / kg / giin 6 ya da 8 saatte bir (maksimum 4 g / giin)
uygulanmalidir.

Klindamisin i¢in; ¢ocuklarda, 3’ e veya 4’ e boliinmiis
dozlar seklinde 8- 20 mg / kg / giin veya 8- 25 mg / kg /
giin olarak uygulanmalidir.

Azitromisin igin; 6 ayliktan 16 yasa kadar, ilk giin 5- 12
mg / kg, tek doz (maksimum 500 mg / giin), tedavinin
geri kalam igin giinde bir kez 5- 6 mg / kg (2- 5 giin)
olarak uygulanmalidir.

Metronidazol igin; ¢ocuklarda, 30 mg / kg / giin 6 saatte
bir (maksimum 4 g / giin) uygulanmalidir. Amoksisilin
ile tek bagina yonetilemeyen veya progresif yapida olan
oral enfeksiyonlarda, metronidazol amoksisilin regetesine
ilave edilebilir ve kombinasyon halinde kullanilabilir:
Giinde 3 kere 250 mg metronidazol, giinde 3 kere 250-
375 mg amoksisilin ile birlikte, 7- 10 giin siireyle
uygulanmalidir.

Her antibiyotik i¢in 40 kg istii ¢ocuklarda yetiskin
dozlar1 uygulanmalidir (65).
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Ozet

Giintimiizde asir1 madde kaybina ugramis kanal tedavili dislerin tedavi yaklagiminda post-kor sistemlerine
alternatif olarak endokron restorasyonlar tercih edilmektedir. Seramik materyallerin gostermis oldugu gelismeler,
farkli mekanik ve estetik Ozelliklere sahip materyallerin iiretimi, adeziv ve bilgisayar destekli tasarim/iiretim
[Computer Aided Design/Computer Aided Manufacture (CAD/CAM)] sistemlerinde goriilen gelismeler endokron
restorasyonlarin kullanimini yayginlastirmigtir. Literatiirde feldspatik porselen, zirkonya, kompozit, lityum disilikat
cam seramik, 10sitle giiclendirilmis cam seramik ve resin (rezin) nano-seramik gibi materyallerden {iretilmis
endokronlarin mekanik ve estetik Ozelliklerinin degerlendirildigi calismalar bulunmaktadir. Bu makalenin amaci
endokron restorasyonlar ve endokron yapiminda kullanilan materyaller hakkinda bilgi vermektir.

Review (HRU Int J Dent Oral Res 2022; 2(1): 59-65)

Anahtar kelimeler: Endokron, restoratif materyal.

Abstract

Today, endocrown restorations are preferred as an alternative to post-core systems in the treatment approach of
root canal treated teeth that have suffered excessive material loss. The developments in ceramic materials, the
production of materials with different mechanical and aesthetic properties, the developments in adhesive and computer
aided design/production [Computer Aided Design/Computer Aided Manufacture (CAD/CAM)] systems have made
the use of endocrown restorations widespread. In the literature, there are studies evaluating the mechanical and
aesthetic properties of endocrowns made of materials such as feldpathic porcelain, zirconia, composite, lithium
disilicate glass ceramic, leucite reinforced glass ceramic and resin nano-ceramic. The purpose of this article is to give
information about endocrown restorations and materials used in endocrown construction.

Review (HRU Int J Dent Oral Res 2022; 2(1): 59-65)

Keywords: Endocrown, restorative material.
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Giris

Endodontik tedavi uygulanan dislerde uzun dénem
basari; dis dokusuna uygun restoratif mateyal ile uygun
restorasyon tipinin segilmesi ile saglanmaktadir (1).

Asirt kron harabiyeti bulunan kanal tedavili dislerin

restorasyonunda,  ¢ogunlukla  geleneksel  tedavi
yontemlerinden biri olan post-kor ve kron tercih
edilmektedir. Ancak postun yerlestirilecegi yuvanin

hazirlanmasi sirasinda kok kanalinda yaratilan madde
kaybi, fonksiyon sirasinda koklerde vertikal kirik riskini
ve tedavide basarisizlik oranini artirmaktadir. Ayrica kok
yapis1 zayif ve ince olan veya kanallarin asir1 egimli
oldugu dislerde post uygulamasi, kanalda perforasyona
neden olabilmektedir. Ayrica uygulanan postun
kirilmasi, adeziv basarisizlik ve ikincil ¢iiriik olusumu
gibi durumlar diger basarisizlik nedenleri arasinda
saytlmaktadir (2).

Adeziv  sistemlerdeki  gelismeler, tutuculugu
arttirmak ic¢in pulpa odasinin kullanilmasina olanak
saglayarak asir1 koronal doku kaybina sahip kanal
tedavili dislerin restorasyonunda geleneksel tedavi
yontemlerine alternatif olarak onley ve overlaylerin
yapilmasimna imkan vermistir. Bu gelismelerle birlikte
ozellikle kron harabiyeti fazla olan dislerde; tutuculuk
saglamak i¢in pulpa odasinin kullanildigi, endokron
restorasyon olarak tanimlanan monoblok tam kronlarin
tiretimine baglanmigtir (3-5).

Pissis, endokron teknigini 1995 yilinda ‘monoblok
porselen teknigi’ olarak adlandirmistir (6). 1999'da Bindl
ve Mormann, retansiyon elde etmek icin endodontik
olarak tedavi edilmis bir disin pulpa odasma veya kok
kanal agzina uzanan bir seramik kronu tanimlamak ig¢in
“endokron” terimini kullanmuslardir (7).

Endokron restorasyonlar, kok destegine ihtiyag
duymadan, santral retansiyon kavitesi olarak pulpa
odasinin tamaminin kullanildig restorasyonlardir (2). Bu
protetik tedavi segenegi, kompozitlerde veya asitle
piiriizlendirilebilen seramiklerde, dentin adezivlerinde ve
rezin simanlarda goriilen gelismeler ile uygulanmaya
baslanmstir. Ozellikle adezyon endiistrisinde gdriilen
gelismeler, restoratif materyal olarak sikca tercih edilen
kompozit ve seramiklerin yapisal olarak giiclendirilmesi,
asit veya kumlama yardimiyla piiriizlendirilebilmesi,
giiclii rezin simanlar ile dis-restorasyon baglantisinin
giiclendirilmesi, posterior dislerden 6zellikle molar
diglerin  post/kor  uygulamasi  olmadan  restore
edilebilmelerine imkan vermektedir (2, 7).

Endokron restorasyonlar, rezin simanlar ile pulpa
odasmin i¢ duvarlarmma ve kavite marjinlerine
baglanmaktadir. Boylelikle makromekanik retansiyonu

pulpa odasindan, mikromekanik retansiyonu ise adeziv
simantasyon ile saglarlar.

Endokron restorasyonlar ozellikle;

* Asin miktarda koranal doku kaybina ugramus,

* Diseti ¢ekilmesi nedeni ile furkasi agilmis dislerde,

* Ferrule etki olusturmak icin yeterli dis dokusunun
bulunmadigi,

* Yeterli kron boyu olmayan,

* Apikal rezeksiyon yapilmis dislerde,

* Post uygulamayi engelleyen egri, kisa, kalsifiye ve
kirilgan kok veya kok kanallart bulunan dislerde,

» Interproksimal mesafenin yetersiz oldugu durumlarda
endikedir(8, 9).

Kalitesiz dis dokusu nedeniyle yeterli adezyonun
saglanamayacagi, pulpa odast derinligi 2 mm’den kisa
olan veya servikal kenar genisligi 2 mm’den az olan
dislerde ise, endokron restorasyonlar kontraendikedir
(10).

Endokron restorasyonlarin avantajlari;

* Endokron restorasyonlarin avantajlari,

* Geleneksel post-kor restorasyonlar ile kiyaslandiginda
uygulanmasi daha kolaydir,

* Post-kor restorasyonlara gore daha az tedavi asamasi ve
stiresi gerektirir (11),

» Post uygulamalarinda karsilagilan kok perforasyonu,
kok kiriklart  ve  bakteriyel kontaminasyon — gibi
komplikasyonlar elemine edilir (12),

* Fonksiyon sirasinda olusan lateral kuvvetleri koke
iletmemesi sayesinde post-kor restorasyonlarda goriilen
vertikal kok kiriklar1 engellenir (7),

* Estetik goriiniime sahiptir,

* Monoblok tasarimi sayesinde, post-kor sistemlerinde
olusturulan siman-post-kor-kron gibi farkli sayidaki
materyal katmanlarinin olmamas1 ile farkli elastik
modiile sahip materyallerin ara yiizeyinde stres birikimi
engellenir (11),

* Maliyeti diisiiktiir,

* Geleneksel tedavilere gére daha konservatiftir,
*Subgingival preparasyon gerektirmedigi i¢in periodontal
dokular ile biyouyumludur (3).

Endokron restorasyonlar tim dislere
uygulanabilmekle beraber, asir1 madde kaybi bulunan
kesici diglere, premolar ve molar dislere uygulandigi
caligmalar literatiirde bulunmaktadir (13-15). En ¢ok
molar dislerde tercih edilmekle birlikte bu durum; molar
dislerin genisliklerinin daha fazla olmasi sebebiyle
tutuculuk icin elde edilen ylizey alanmmin artmasi ve
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premolar diglere kiyasla horizontal kuvvetlere daha az
maruz kalmasi1 sayesinde kirilma direnglerinin yiiksek
olmasi ile agiklanabilmektedir (5).

Endokron restorasyonlar, genellikle seramik okliizal
kalinliklar1 3-7 mm olacak sekilde firetilir. Endokron
restorasyonlarin ~ okliizal  kalinliklariin ~ kirilma
dayanimina olan etkisinin arastirildigir bir calismada;
okliizal kalinligi 5,5 mm olan endokronlarin, okliizal
kalinlign 1,5 mm olan endokronlar ve geleneksel
preparasyona sahip seramik tam kronlara gore iki kat
daha yiiksek kirilma dayanimi gosterdigi bildirilmistir
(16).

Endokron restorasyonlar uygulanan Ozel
biyomekanik  preparasyon teknigi ile monoblok
seramikten {iretilmektedir. Endokron preparasyonunun
avantaji, kokte post yuvast hazirliginin ortadan kalkmasi
ve kor yapinin olusturulmasina gerek olmamasidir. Bu
sayede hem klinikte gecirilen zamanin azalir hem de
post-kor sistemlerinde goriilen siman-post, kor-kron gibi
farkl: elastik modiiliine sahip materyallerin ara yiizeyinde
olusan stres birikiminin ve buna bagli olusan kok kirigi
riski endokronlarda olusmaz. Ayrica kok kanali icerisine
uzanmayan pulpa odasi preparasyonu ve servikal kenarda
hazirlanan butt-joint formu ile kalan dis dokusuna daha
giclii ve uzun siireli dayaniklilik saglanir (17).

Endokron preparasyonu sirasinda  olusturulan
merkezi retansiyon kavitesinin derinligi heniiz kesin
olarak bildirilmemistir. Yapilan ¢aligmalar merkezi
retansiyon kavite derinliginin, optimum retansiyon ve
direng 0Ozelliklerini saglamak i¢cin 2 mm olmasi
gerektigini  bildirmistir. Bazi1 yazarlar saglam dis
yapisinin korunarak pulpa odasinda goriilen andirkatlarin
giderilmesi ve daha diiz bir ylizey elde edilmesi igin
pulpa odas1 tabaninin rezin kompozit ile diizenlenmesini
onermektedir (18, 19). Bu uygulamalar ile daha kisa
endokoronal uzantiya sahip endokronlar iiretilmesine
ayrica kimyasal ya da dual polimerize simanlarin yani
sira 151k ile polimerize olan simanlarin kullanimina da
olanak saglamaktadir (20).

Endokron uygulamarinda asagidaki parametrelerin
dikkate alinmasi onerilir:
e 2-3 mm okliizal rediiksiyon saglanmali,
e Endodontik giris kavitesi ile koronal pulpa odasi
ayn1 devamlilikta olmali,
o Kavite ici gegisler piiriizsiiz olmal,
e Mine dokusunun giiclii bir adezyon saglamak i¢in
her zaman korunmali,
e  Miimkiin oldugunca supragingival mine marjinleri
icermeli,

o Her zaman gerekli olmamakla beraber restorasyon
bitim marjininde 1-1.2 mm genisliginde basamak
bulunmali,

e Pulpa odas1 tabani kavite taban materyali ile diiz
bir bi¢imde hazirlanmali,

e Kenar agilar1 90° butt marjin olacak sekilde kavite
i¢ duvarlar1 hazirlanmali,

e 6-10° egimle hazirlanan aksiyal duvar acilar ile
restorasyonun giris yolu dogru olusturulmali (21,
22),

e Kavite i¢ kenar acilar1 yuvarlatilarak i¢sel gerilim
azaltilmali ve restoratif materyalin adaptasyonu
arttirtlmalidir (7).

Endokron restorasyonlar, seramik materyallerin
basing altinda sekillendirilmesi veya hazir seramik
bloklarin CAD/CAM sistemleri ile freze edilmesiyle
tiretilmektedir (10). Teknolojinin ilerlemesi ile birlikte
endokron restorasyonlarin  iiretiminde @CAD/CAM
sistemleri daha c¢ok tercih edilmeye baglanmistir.
Laboratuvar basamaklarin1 ortadan kaldirarak iiretim
hatalarin1 azaltmast ve tek seansta hasta agzina
uygulanabilmesi, tabaka kalinligi ve siman araligi gibi
parametrelerin kontrol edilebilmesini saglamasi, yiiksek
kenar uyumuna sahip hassas restorasyonlarin elde
edilebilmesi ve dijital arsivlemeye olanak vermesi
CAD/CAM sistemini avantajli hale getirmektedir.

CAD/CAM sisteminde kullanilmak {izere ¢esitli
mekanik ve estetik 6zelliklere sahip olan ve 6zel olarak
gelistirilen  farkli  igeriklerdeki bloklar sayesinde
endokron restorasyonlar iiretilmektedir. Ayni zamanda
kullanilan restoratif materyallerin cesitliligini artirarak
hekimin klinik duruma en uygun restoratif materyali
secebilmesine olanak saglamaktadir (9, 23).

Endokron
Materyaller
Endokron yapiminda kullanilan materyaller, monoblok
tasarimda yeterli dayaniklilik ve dis yapisina yeterli bag
kuvvetini saglamasi i¢in giiclendirilmis, adeziv sistemle
simante edilen materyaller olmalidir (24).

Restorasyon Yapmminda Kullanilan

1. Aliimina

Bu seramikler %80-%99,8 oraninda Al,O3; igerigine
sahipken az miktarda da silika, magnezya ve zirkonyum
oksit (ZrO,) icerebilmektedir. (25, 26).

Aliimina seramiklerin elastik modiilii (300 GPa) ve
sertlik derecesi (17-20 GPa) oldukga yiiksektir (26). Bu
yiiksek elastik modiil ve sertlik restorasyon ve disin
biyomekanigine zarar vermekte ve altyapr kiriklarmin
olusmasina ortam hazirlamaktadir (27, 28).
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Kirllmalara yatkin olmasi ve stabilize zirkonya gibi
mekanik Ozellikleri gelistirilmis materyallerin piyasaya
stiriilmesiyle aliimina seramiklerin kullanimi zamanla
azalmustir (25).

2. Stabilize Zirkonya

Zirkonyum metali dogada zirkonyum silikat (ZrSiOy4) ve
zirkonyum  oksit  (ZrO,)  mineralleri  halinde
bulunmaktadir (29). Saf zirkonyanin, ag yapisini
olusturan kristaller prizmatik sekillerine gore kiibik,
tetragonal ve monoklinik olmak iizere ii¢ farkli fazda
bulunabilir (30, 31).

Monoklinik fazi olusturan mikro seramik partikiillerinin
diisik kohezyon gostermesi kiitle yogunlugunun
azalmasina  mekanik ve  fiziksel  Ozelliklerinin
zay1flamasina neden olmaktadir (30). Zirkonya tetragonal
fazdan monoklinik faza doniisiirken materyalde %4’liik
hacim artis1t meydana gelmekte; bu artis mikro ¢atlaklarin
¢evresinde baski stresi olusturarak mikro ¢atlaklarin
yayllmasin1  Onlemekte ve  materyalin = kirilma
dayanikliligin1  arttirmaktadir (25, 32-34). Doniisiim

toklugu (transformation toughening) olarak
isimlendirilen bu olay sadece zirkonya esash
seramiklerde  6zgidir (35). Zirkonya seramikler

mikroyapilarina gore; tam stabilize zirkonya (FSZ), kismi
stabilize zirkonya (PSZ) ve tetragonal zirkonya
polikristalleri (TZP) olarak simiflandirilmustir  (36).
Dental zirkonyalarin tamami, hastaya teslim agamasina
geldiginde TZP formunda olup, birgogu itriyum ile
stabilize edilmis Y-TZP’dir Y-TZP, sinterlenmesini
takiben en yiiksek kirilma, asinma ve biikiilme direncine
(900-1200 MPa) sahip zirkonya formudur (25). Bu form
oldukga stabildir, sitotoksik degildir, bakteriyel tutulumu
azdir, suda c6ziinmez ve radyoopaktir (37).

Zirkonya yiiksek dayanikliligt ve biyolojik uyumu
sebebiyle bir ¢cok farkli alanda kullanilabilmektedir (38).
Stabilize zirkonya; protetik altyap1 materyali olarak ya da
monoblok formda kullanilabilmektedir. Ancak alt yap1
materyali  olarak  kullanildiginda  zirkonya-veneer
porselen baglantisinda meydana gelen kopmalar
(chipping), estetik ve {istiin kirilma dayanimina sahip bir
materyal gelistirme ihtiyacini dogurmustur. Bu ihtiyagtan
yola ¢ikarak c¢aligsmalar sonucunda, monolitik zirkonya
seramikler tiretilmistir (39, 40).

Monolitik zirkonyada tanecik capinin kii¢iilmesi ve
homojenligin artmast nedeniyle materyalin 151k
gecirgenligi, kirlma dayanmimi artmus ve disiik 1s1
bozunmasina kars1 direng kazanmasi saglanmistir (41).

3. Rezin Matriks Seramikler
Seramikler, dental restorasyonlarda rutin olarak
kullanilan, kimyasal stabiliteleri ve mekanik 6zellikleri

iyi olan ve muhtesem biyouyumlar1 ve estetik 6zellikler
ile tercih edilen materyaller olsa da simantasyon sonrasi
tamir islemleri yapmak zordur (42). Kompozitlerin ise
tamir islemleri ve kiiciik uyumlandirmalar yapilmasi
olduk¢a kolaydir (25). Ancak bu materyallerin
seramiklere  gore asinma  direngleri  dusiiktiir.
Biyouyumlar1 ve mekanik 6zellikleri de seramikler kadar
iyi degildir. Bu faktérlerden yola cikarak, arastirmacilar
kompozit ve seramikleri bir arada kullanarak ideal
restoratif materyal elde etmeyi amaglamislardir (43, 44).
Rezin Matriks Seramikler yiiksek oranda seramik
partikiiller ile doldurulmus organik matriks igeren
materyallerdir (45). Lityum disilikat ve polikristalin
seramiklere kiyasla sertliklerinin diigiik olmasi bu
materyallerden ¢ok daha hizli ve kolay frezelenmesini
saglamaktadir. Esnek yapiya sahip olmalarindan dolayz,
frezeleme islemi esnasinda olusabilecek mikro gatlaklara
kars1 direng gosterir (46).

4.Indirek Kompozit Rezinler

Glinlimiizde asir1 madde kaybma ugramis dislerin
kompozitle restorasyonu indirekt teknik kullanilarak
yapilir (47, 48). Indirek kompozit rezin restorasyonlar,
hastadan alinan oOl¢liden elde edilen model iizerinde
laboratuvar ortaminda hazirlamir. Ozel firmnlar ile 1s1, 151k
ve/veya basing ile polimerize edilir. Daha sonra hasta
agzina uyumlandirilarak rezin simanlarla simante edilir
(49). Indirek kompozit rezinlerin direk kompozit
restorasyonlara gore avantaji; materyal i¢inde olusacak
stresin azaltilmasi, fiziksel ve mekanik 6zelliklerin
iyilestirilmesine ~ katkida ~ bulunmasidir.  Mekanik
ozelliklerin iyilestirilmesiyle restorasyonun
dayanikliliginin artacagi, okluzal ve proksimal aginmanin
azalacagi bildirilmigtir (50). Ayrica indirekt teknikle
interproksimal  konturlar ve kontaktlar daha iyi
ayarlanabilmektedir (51). Simantasyonu tamamlanan
restorasyonun elastik 6zelliklerinin saglam dis dokusu ile
benzer oldugu bildirilmistir (52). Direkt yontemle
uygulanan ~ kompozit  rezin  restorasyonlar ile
kiyaslandiginda, indirekt kompozit rezin restorasyonlar,
daha homojen ve diizenli bir yapiya sahiptirler (53).
Seramiklerle kiyaslandiginda ise; indirek kompozit
rezinlerin, elastik modiiliiniin diisiik (8 ila 12 GPa)
oldugu, stres kirici olarak hareket ettigi ve okluzal
kuvvetlerin etkisi azalttig1 bildirilmistir (54). Zarone ve
ark. farkli restorasyon konfigiirasyonlar1 ve materyalleri
ile maksiller santral kesici disin 3D sonlu elemanlar
modelini sundugu c¢aligmada; aliimina gibi yiiksek
sertlikte materyallerin aksine kompozit rezinler gibi
disiik sertlikte materyallerin, digin dogal bikiilme
oOzelliklerine eslik ettigi ve ara ylizeylerde ortaya ¢ikan
stresleri azalttig1 bulunmustur (13).
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Indirek kompozit rezinler basit, hizli ve ekonomik bir
secenektir. Tamirleri ucuz ve kolaydir, baglanma
ozellikleri yiiksektir (55).

Bu materyallerden imal edilen restorasyonlar iyi mekanik
ozellikler, miikemmel marjinal uyum, ideale yakin temas,
yiiksek aginma direnci, diisiik polimerizasyon biiziilmesi
ve optimum estetik gosteriyorsa da mikrosizinti 6nemli
bir dezavantaj gibi goziikmektedir. Arastirmacilar, bu
materyallerin aginma ve boyanma direnglerinin seramik
materyaller ile aym veya biraz daha diisiik oldugunu

gostermistir (56).
Indirek  kompozit teknolojisinde son  yillardaki
gelismelerden  biri, ikinci jenerasyon laboratuvar

kompozitleri ya da ‘poly-glass’lar olarak adlandirilan
dental seromer (CERamic Optimized polyMERS)
materyallerinin iiretilmesidir. Bu {irin kompozit ve
seramik teknolojilerinin hibridizasyonudur. Seramik,
altin  alasimlart  ve  kompozit rezin restoratif
materyallerinin avantajlarini birlestirmeyi amaglayarak
gelistirilmis indirekt kompozit materyalleridir. Bu sayede
materyalin mekanik Ozellikleri gelistirilerek aginma
direnci arttirilmis, polimerizasyon biiziilmesi azaltilmistir
(57). Indirek kompozit rezinlerle ilgili bir diger énemli
gelismeyse fiber yapi ile giiclendirilmesidir.

5. Feldspatik Seramikler

Kuartz (silika), kaolin (hidrate aluminosilikat) ve
feldspardan (potasyum ve sodyum aluminosilikat)
meydana gelen geleneksel seramik grubudur. Bu
materyaller metal alagimlar ve seramik altyapilar iizerin
tabakalanarak veya tam anatomik formda
kullanilabilmektedir (45-47). Tam anatomik formda;
inley, onley, endokron, laminate ve On bdlge kron
restorasyonlar  hazirlanmig, ancak diisik kirilma
direnglerinden  oOtlirii = endokronlarda  kullanimlar1
siirlanmigtir (23, 58).

6. Sentetik Seramikler

Dogal hammadde kaynaklarina bagimliligi azaltmak ve
iiretimi standardize etmek amaciyla sentetik seramikler
gelistirilmistir. Sentetik seramikler 16sit bazlh, florapatit
bazl ve lityum disilikat seramikler olmak iizere ii¢ baglik
altinda incelenebilir. Bunlar arasindaki fark, cam
matrikse farkli kristal tiplerinin degisen miktarlarda
eklenmis olmasidir. Bu kristal tipleri 16sit, lityum
disilikat ve fluoroapatittir.

7. Polietereterketon (PEEK)

PEEK, PAEK (poliarileterketon) polimer ailesinin bir
tyesidir (59). PEEK materyali biyouyumludur, alerjik
reaksiyonlara neden olmaz. Bu sayede metallere alerjisi
olan hastalar i¢in iyi bir alternatif olup, galvanizm riski

olmamas1 avantajidir. Toksik, mutajenik etkilere ve
enflamasyona neden olmadigi yapilan c¢alismalarda
gosterilmistir. (60).

PEEK polimeri 0&zellikle seramikle kiyaslandiginda,
diisiik elastik modiiline sahip olmasindan dolayzi,
fonksiyonel stresleri daha iyi absorbe edebilir ve
deformasyona karsi daha direnclidir. Bu polimerin en
onemli Ozelliklerinden biri elastik modiliiniin insan
kemigi ve dentine yakin olmasidir (61).

PEEK dis hekimliginde ise; gegici abutment, implant,
iyilesme basligi, implant destekli hareketli protezlerde
bar materyali olarak, dis destekli hareketli protezlerde
ana baglayici, krose ve diger komponentlerin yapimi i¢in,
inley, onley, overlay, endokron ve kron koprii
restorasyonlarinda, teleskopik protezlerde ve hatta
ortodontide daha estetik bir ortodontik tel olarak
kullanilmaktadir (62-64).

Gilincel bir tedavi ydntemi olan  endokron
restorasyonlarda kullanilan materyallerin avantajlarini ve
dezavantajlarim 6zetlersek; (tablo1)

Tablo 1. Endokron yapiminda kullanilan materyallerin
avantaj/dezavantajlari.

Materyal Avantaj Dezavantaj
Aliimina Biyouyumludur | Mekanik
Estetiktir Ozellikleri
Diistik plak | zayiftir
tutulumu Kirilmalara
gosterir yatkindir
Simantasyon
sonrast  tamiri
zordur
Stabilize Yiiksek Opak goriintiiye
Zirkonya mekanik sahip
dayaniklilik Yiizey islemleri
Bakteri ile mekanik
tutulumunun dayaniklilig:
olmamasi azalmaktadir
Radyoopak Farkli seramikler
olmasi, ile veneerlenme
gerektirmektedir
Monolitik Yiiksek Ozel {iretim
zirkonya transliisenslik | teknigi gerektirir
Farkl1
seramiklerle
veneerlenme
gerektirmez
Karsit dis
abrazyonuna
sebep olmaz
Rezin  matriks | Dentine yakin | Mekanik
seramikler elastik modiil | dayanikliligi
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ve sertlik | seramiklere gore
gosterir diisiiktiir.
Karsit diste
asimmaya
neden olmaz
Kolay
uyumlanabilir
ve yeniden
cilalanabilir
Indirekt Stres kirict | Asinma  direnci
kompozit olarak hareket | diistiktiir
rezinler ederek okluzal | Mekanik
kuvvetlerin ozellikleri diger
etkisini azaltir | materyallere
Basit, hizli ve | kiyasla zayiftir
ekonomiktir
Tamiri kolaydir
Feldspatik Estetik ve | Disiik  kirilma
seramikler biyouyumlu direncine
sahiptir.
Sentetik Yiiksek Yiiksek maliyet
seramikler mekanik
dayaniklilik
Yiiksek estetik
Yiiksek Rengi nedeniyle
Polietereterketon | mekanik ve | st yapi
(PEEK) kimyasal materyali ile
dayaniklilik estetik hale
Uretim getirilerek
maliyetinin kullanilmasi
diisiik olmasi gerekliligi
Diisiik  alerjik
reaksiyon riski
Sonug¢

Kanal tedavili dislerin restorasyon yontemlerinden
biri olan post-kor-kron uygulamalarinda, saglikli kok
dentin dokusunun uzaklastirilmasi ile kokte perforasyon
veya kirik olusmasi, post kirigl, adeziv basarisizlik ve
ikincil c¢lirlik gibi karsilagilan basarisizliklar protetik
tedavi Oncesi post-kor yonteminin sorgulanmasina neden
olmustur. Bu nedenle asir1 madde kaybi olan kanal
tedavili dislerde kalan dis yapisinin Dbiitiinliigline
koruyarak destekleyen ve daha estetik sonuglar elde
edilebilen endokron restorasyonlar glindeme gelmistir
(5). Endokron restorasyonlar konservatif bir y6ntem
olmasimin yani sira klinik uygulama siiresi ile iretim
stiresinin kisa olmasi gibi avantajlar1 ile giiniimiizde
hekimlerin oncelikli tedavi segenegi olmaya baslamigtir
(15). Endokron restorasyonlarda klinik basarinin

arttirilabilmesi i¢in kullanilacak materyaller ile ilgili daha
fazla galisma ve bilgi gerekmektedir.
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Abstract

Osteogenesis Imperfecta (OI), also known as glass bone disease; It is an autosomal dominant inherited disease
with a prevalence of approximately 1/15,000-1/20,000, with clinical findings such as increased bone fragility, blue
sclera, dental disorders, dentinogenesis imperfecta, hearing loss, ligamentous laxity, long bone fractures and
deformities. In Ol, which is the most common cause of genetically-induced osteoporosis, long bone fractures and
vertebral compression fractures are seen after a simple trauma. In Ol patients, dental anomalies are seen clinically as
dentinogenesis imperfecta (DI), malocclusion, mandibular prognathism, and decrease in vertical dimension. In this
article, it is aimed to evaluate an important bone disease such as osteogenesis imperfecta by emphasizing its clinical

and oral findings.

Review (HRU Int J Dent Oral Res 2022; 2(1): 66-68)

Keywords: Osteogenesis imperfecta, blue sclera, brittle bone disease, dentinogenesis imperfecta.

Introduction

Osteogenesis Imperfecta (Ol) is a hereditary
connective tissue disorder with a prevalence of
approximately  1/15,000-1/20,000, characterized by
increased bone fragility and decreased bone mass, also
referred to as ‘brittle bone disease’ or 'glass bone
disease'(1, 2). Ol type 1 is a disease that occurs as a result
of the defect of genes that provide collagen formation
(3).

Type 1 collagen; It is a rigid triple helix protein
consisting of two pro-1 chains and a pro-2 chain. It has
been reported that Ol occurs as a result of mutations of
genes in both chains of type | collagen, COLIA2 and
COLIAL(4). It is the most abundant protein in mammals
and is the main protein of bone. Therefore, most clinical
manifestations of Ol affect bone structures. Since type 1
collagen is also found in tendons, ligaments, sclera,
dentin, skin, middle and inner ear, many problems are
encountered in patients with Ol (4-6).

Diagnosis of Ol; It is determined by patient history,
clinical and genetic tests, bone biochemistry, lumbar
spine bone mineral density (BMD) and radiographic
findings. It has been reported that a multidisciplinary
treatment approach is required in patients with Ol, and
skeletal disorders such as bowing of the long bones,
curvature of the spine, deformities in the rib cage, and
susceptibility to bone fragility are encountered depending
on the age and severity of the disease(7, 8). It has been
found that blue sclera (the appearance of the underlying
vascular layer due to excessive thinning of the sclera in
the eye), growth retardation, dental disorders,
dentinogenesis imperfecta, abnormal bone formations,
thin skin, joint hypermobility, hearing impairment and
hair loss are observed in Ol patients (2, 9).

The most widely used classification of Ol belongs to
Silence et al. in 1979 and it has been reported that it is
classified into four clinical types according to clinical,
radiographic and genetic features (1, 10, 11).
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Type 1 Ol; It is the most common and mildest type,
and the patients have a normal appearance. Type 2 Ol
with blue sclera, no bending of long bones and hearing
impairment; it is the most severe type and multiple bone
fractures cause fetal death, in patients with type 3 Ol;
The scleras are blue at birth and decrease with age, bone
deformities that start with birth and progress, triangular
face, hearing loss, muscle weakness, bone fractures, and
developmental delay are observed, this group of patients
are wheelchair bound at a very early age and in type 4 oi
patients; It has been reported that there are wide
phenotypic differences between mild and severe forms of
Ol, limitation of mobility, short stature, vertebral
fractures, bowing of long bones, and shortened life span
(3,5,11-13). (Table 1)

Table 1. Ol classification by Silence et al (5).

Type General manifestations Specific manifestations

I- Autosomal dominant I-A: normal teeth.

inheritance with blue sclera.

Variable bone fragility, blue sclera,
early deafness, mild stunting.

I-B and I-C: dentinogenesis
imperfecta.

II-A: short and widened
long bones with fractures,
wide ribs with fractures.

II- Perinatal lethal form,
radiographically characterized
by crumpled femora and
beaded ribs.

Extreme bone fragility, perinatal
death.

11-B: short and widened
long bones with fractures,
ribs with sparse fractures.

11-C: thin long bones with
fractures, thin ribs,

Il- Progressively deforming,
with normal sclera.

Moderate to severe bone fragility,
blue sclera in infancy.

Early-onset kyphoscoliosis.

Dentinogenesis imperfecta
may be present.

IV- Autosomal dominant Bone fragility, moderate to severe  IV-A: normal teeth.
deformity of the long bones and
spinal column, white sclera,

moderate to severe stunting.

inheritance with normal
sclera.

IV-B: dentinogenesis
imperfecta.

Oral manifestations of Ol are dentinogenesis
imperfecta (DI), malocclusion, mandibular prognathism
and loss of vertical dimensions. DI is a hereditary
disorder characterized by defect in dentin formation in
permanent and primary dentition and is divided into 3
groups. DI type 1 is linked with OI, and is caused by
mutations affecting collagen formation. Types 2 and 3 DI
are caused by mutations in the gene encoding dentine
sialophosphoprotein (DSPP). In all 3 forms, the teeth
appear opalescent sheen, ranging from brown to blue-
gray. Clinically, teeth often manifest wear/loss of enamel
due to altered dentine-enamel junction. The radiographic
features of DI Types I and Il are similar, exhibiting bell-
shaped crowns, short blunt roots, dental pulp obliteration
and periradicular radiolucencies. In contrast, pulp
enlargement giving shell teeth aspect is radyographic
feature of DI type Il (11, 14, 15).

O'Connell and Marini; showed in their study that the
discoloration and attrition in the teeth of DI patients were
more severe in the permanent dentition than in the
primary dentition. O'Connell and Marini also showed that
teeth with DI are more resistant to caries than normal
teeth and explained the reason for this is the rapid
abrasion of the exposed dentin and the lesser and
irregular structure of dentine tubules (11, 16).

It is very important to know the current medical
status, to learn the type and severity of the disease.
Radiographic examinations of these patients are
performed with periapical radiographs. Panoramic
radiographs are not obtained due to shortness of the neck,
largeness of the chest and mobility impairments. The
importance of oral hygiene should be explained to such
patients because of the increased risk of fracture (4, 11).

In order to develop appropriate treatment strategies
in patients with Ol, it is necessary to know their current
medical status. Excessive number of decayed teeth and
periodontal problems are frequently observed in these
patients. Ol is related to an increased risk of hypodontia
as well as oligodontia. The treatment planning should be
aimed to preserve vertical dimension, function,
aesthetics, normal growth and development. In addition,
conservative treatment approach should be planned to
these patients as much as possible. Full coverage
restorations or other prosthetic treatment like
overdentures may be essential to preserve function and
aesthetics. In addition, it was emphasized that
orthognathic treatment and selective orthodontic may be
beneficial in limiting malocclusion (6). Ol patients can
use antiresorptive drugs such as bisphosphonatesas they
reduce fracture risk and delay progression of the disease.
The main mechanism of the drug is inhibiting the
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function of osteoclasts, preventing bone resorption and
reducing bone pain (17).

It should be said that it is important to carry out oral
hygiene and dental preventive dentistry measures in these
patients, since poor oral hygiene causes dental
complaints.

Since osteogenesis imperfecta is a hereditary and
clinically evident disease, these patients come to the
dentist with the diagnosis made. However, there may be
mild cases that are overlooked. It should not be forgotten
that osteogenesis imperfecta may coexist in patients who
are suspected of having dentinogenesis imperfecta after
oral clinical and radiological examination, and the
physician should definitely take a more detailed
anamnesis.. If there is a positive family history, bone
pain, bone fracture tendency, or hearing problem as a
result of the anamnesis, the patient should be referred to a
specialist physician with multidisciplinary approaches for
detailed examination. Regular dental examinations
should be performed in patients with Ol, where tooth
extraction may be risky (risk of jaw fracture or alveolar
socket fracture), and preventive and conservative
treatment methods should be applied as much as possible.
In patients with Ol; Since poor oral hygiene can lead to
caries and periodontal problems, oral hygiene standards
must be met.

In this regard, it is extremely important to inform and
educate parents and children by specialist dentists. In
addition, the oral conditions of the erupted teeth should
be followed and preventive and protective applications
should be made when necessary.
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Abstract

Avulsion, defined as the complete dislocation of the tooth from the alveolar socket, is considered one of the most
serious traumatic injuries. In these injuries; Many tissues are affected, including dental pulp, gingiva, periodontal
fibers, cementum and alveolar bone.In the prognosis of the tooth replanted as a result of avulsion, the duration of
splinting and initiation of treatment are as important as the duration of the tooth in the external environment and the
environment in which it is transported.In this case report, the diagnosis and treatment of a 15-year-old patient, whose
treatment was started but could not come to his appointment due to pandemic conditions, is discussed with the clinical
and radiological evaluation of root resorption following root canal treatment and splint removal approximately 1 year

later.

Case Report (HRU Int J Dent Oral Res 2022; 2(1): 69-73)

Keywords: Pandemic, late splint removal, root resorption.

Introduction

Awvulsion is defined as the complete removal of the
tooth from the alveolar socket. The blood flow to the
pulp is impaired and a serious condition occurs when the
periodontal ligament cells are exposed to the external
environment. Avulsion causes ischemic damage to pulp
tissue and periodontal ligament tissue (1). The risk of
dental trauma increases in orthodontic anomalies, overjet
cases with protrusion and inadequate lip closure (2).
Awulsion is seen in 0.5-3% of trauma cases. Since the
alveolar bone is highly flexible in childhood and
adolescence, it causes a low rate of resistance to external
forces (3). Therefore, avulsion injuries occur most
frequently in the upper incisors (75%) of patients aged
12-21 years (4).

An avulsed tooth can be held in place by
reimplantation; however, the prognosis of the treatment
depends on the duration of the tooth outside the mouth,
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the environment in which the tooth is stored, the
condition of the avulsed tooth, the age of the patient and
root development (5).

The immediate treatment for avulsion s
reimplantation. The splint is used to support, protect or
immobilize the tooth and other tissues to prevent possible
damage to the pulp and periodontal tissue. The fixation
method in traumatic dental injuries can be rigid, semi-
rigid or flexible. In teeth with semi-rigid splints,
periodontal fibers heal better and root resorption occurs
less (6). Semi-rigid splinting of the avulsed tooth after
trauma is recommended after replantation (3). Splint is
applied for 4 weeks. Control appointments are very
important after splint removal. Control appointments
allow early diagnosis and treatment of complications
such as root resorption that may occur long after trauma
(2). In the past, it was believed that constant and long-
term stabilization is beneficial; It is known today that
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when fixed splint is used for a long time, the risk of pulp
necrosis and external resorption of teeth increases (7).

The main  disadvantage of  post-avulsion
reimplantation is root resorption. The length of time to
stay out of the mouth and the extent of PDL damage are
the main factors that determine resorption (8). Root
resorption is defined as the loss of cementum and dentin
as a result of odontoclastic reactions. Root resorptions are
divided into two as internal root resorption and external
root resorption according to their localization. External
resorption is seen more clinically than internal resorption
(9). External resorption has no clinically characteristic
symptoms.Sometimes it can progress to the pulp and
devitalize the pulp. Pulp vitality values vary in each case.
Fractures may occur in severely resorbed teeth. It is more
common in men than women. It is most common in the
upper central and lateral teeth, and least in the lower and
upper first molars. Its localization is mostly seen in the
apical region, then in the middle third, and at least in the
cervical and bifurcation regions (10).

Local and systemic factors causing external
resorption have been identified. Local factors; impacted
teeth, tumors and cysts, trauma and reimplantation,
excessive mechanical forces applied in orthodontic
treatment, periradicular infections. Systemic factors;
hypothyroidism, hyperparathyroidism, Calcinosis, Turner
syndrome, Gaucher and Paget's disease (10).

The aim of this case is to evaluate the root resorption
following late splint removal and to monitor the
prognosis of the treatment in a patient whose treatment
was delayed due to pandemic conditions.

Case Report

A 15-year-old male patient was admitted to the
Harran University Faculty of Dentistry Pediatric
Dentistry clinic after hitting his lower jaw on a flat
concrete floor. Clinical intraoral examination revealed
that the maxillary anterior central tooth was avulsed.
Subluxation was noticed in the other central tooth. No
pathology was found in other intraoral soft and hard
tissues. Extraoral examination revealed a contusion
injury in the soft tissue of the lower jaw. In the
anamnesis taken, it was learned that he applied to a
private dental clinic half an hour after he fell, and the
avulsed tooth was placed in saline there and was referred
to our university hospital. When the patient applied to
our clinic, approximately 15 hours had passed since the
trauma. In the radiographic examination, it was noticed
that tooth number 11 was avulsed and there was an
enlargement of the periodontal ligament in tooth number

21 (Figure 1). No pathology was found in alveolar bone
and other hard tissues. In the systemic anamnesis, it was
learned that he did not have any disease.

In the treatment planning, first of all, the socket and
its surroundings were washed with sterile saline solution
and the debris was removed. The avulsed tooth was
repositioned by washing in sterile saline solution.A splint
was performed using a semi-rigid wire with support from
the teeth 12,22,23. A broad spectrum antibiotic and
chlorhexidine mouthwash were prescribed to the patient,
and an appointment was made for a week later.However,
the patient did not come to his appointment due to the
pandemic conditions and when he applied to our clinic
for the second time, it had been about a year since the
splint was made.

In the clinical examination, gingivitis and plaque
formation were observed, especially in the maxillary
anterior region, due to the lack of oral hygiene, while the
splint wire was in place (Figure 2).In the anamnesis, it
was learned that the patient did not have any pain or
swelling. Percussion and palpation were negative.In the
periapical radiograph taken, it was observed that external
resorption progressed in the replanted tooth and the
pulpal canal borders disappeared from place to place
(Figure 3).Root canal treatment was started in the same
session and 5.25% NaOCI and saline were used as
intracanal medicament. A second periapical radiograph
was taken with a size 30 H-Files (Golden Star H-Files,
China) (Figure 4).0On the radiograph, it was seen that the
resorption progressed in the cervical and middle third of
the root canal and the canal merged with the periapical
tissues. Pulp residues were removed without further
enlargement and calcium hydroxide was sent to the
canal.Since the external resorption of the root was
advanced, the calcine could not be sent up to the apex.
The canal entrance was closed with glass ionomer (Nova
Glass F), and the patient was given an appointment 1
month later.When the patient came to his appointment,
calcine residues were cleaned and irrigated with
physiological saline. MTA (Pro RootMTA, Dentsply
Tulsa, Tulsa, OK, USA) was sent to the channel and the
patient was called for a control appointment 1 month
later.At the same time, splint removal was performed in
this session. On the radiograph, it was observed that
MTA overflowed into the periapical tissues due to the
advanced size of the resorption. (Figure 5)

When the patient came to the control appointment 6
months later, it was observed that there was no pain.
There was no pain on percussion and palpation and
mobility was negative. It was observed that the resorption
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continued, albeit partially, in the periapical film taken.
(Figure 6)

Figure 3. Peﬁapica View.

Figure 6. Periapical View.

DISCUSSION

The spread of the coronavirus disease(COVID-19)
has created significant challenges for dental and medical
schools in all affected countries.(11)Dentistry is one of
the most important health services that aims to keep the
mouth and surrounding tissues, which are an integral part
of the body, primarily healthy, and if a disease has
occurred, it provides diagnosis and treatment.COVID-19
disease, which was declared a pandemic by the World

-
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Health Organization, has directly affected dental services
both globally and nationally (12).

In this case, the treatment of the patient was
interrupted due to the covid-19 pandemic and the
negative effect of the pandemic on the treatment of the
patient was observed. It was predicted that with the
application of appropriate treatment procedures, root
resorption could be slowed down and the patient would
be able to use the tooth for longer years.

In cases where the avulsed tooth remains outside the
mouth for more than 60 minutes or there are other
reasons that cause the periodontal ligament cells to lose
their vitality; With the help of gauze, the necrotic
periodontal ligament residues on the root surface are
cleaned and the socket is washed with saline
solution.Root canal treatment can be performed before or
7-10 days after reimplantation without removing the
splint. The tooth is reimplanted and fixed for 4 weeks
with a flexible or semirigid splint (13).

In this case, root canal treatment was started
approximately 1 year later, and since the infected pulp
was not removed within 7-10 days, it was observed that
the resorption progressed rapidly. It was observed that a
more effective result could be obtained by removing the
factors causing resorption and removing the splint in a
timely manner.

Complete resorption of the root takes 3-7 years in
patients aged 8-16 years and longer in older patients.
Ankylosis occurring in permanent anterior teeth during
childhood and adolescence locally inhibits the growth of
alveolar bone. Therefore, the possibility of infraocclusion
is higher in the replantation performed before the growth
spurt (14). In this case, replantation was performed in a
15-year-old male patient after growth spurt. No
infraocclusion occurred in the tooth. Root resorption
should progress more slowly, whereas root canal
treatment procedures started late, so resorption has
accelerated.

Almost all treatment procedures used for dental
traumas are still not evidence-based today, making it
difficult to analyze the long-term consequences of
healing and its relationship to treatment (15).

CONCLUSION

The purpose of replantation of the permanent incisor
in patients who encounter avulsion injury during the
growth and development period; It is to keep the tooth in
place until the patient's bone development is completed,
to provide aesthetic, psychological and functional
benefits and to keep the tooth in the mouth until the

patient is old enough to be implanted or prosthesis.The
result we can observe in the absence of PDL in delayed
replantation is replacement resorption. Especially in
patients who start root canal treatment late, resorption
accelerates.

Check-up appointments are very important after
trauma. Control appointments allow early diagnosis and
treatment of complications such as root resorption that
may occur long after trauma.

Randomized clinical trials are needed for types of
dental trauma. Tooth reposition, effects of splinting,
removal and duration of infected pulp should be further
investigated. However, for ethical reasons, it will be
difficult to conduct randomized studies on trauma victims
and in the future we will have to rely on experimental
animal studies supported by clinical observational
studies.
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Abstract

Oculo-dento-digital dysplasia (ODDD) is a congenital disorder manifesting with multiple phenotypic
abnormalities involving the face, eyes, teeth, and limbs in addition to neurologic symptomatology. We report on a case
of oculodentodigital syndrome with peculiar dental and multysistemic findings suggesting that a multidisciplinary
managment is mandatory along with an appropriate genetic counseling once the causative mutation is detected.

Case Report (HRU Int J Dent Oral Res 2022; 2(1): (74-77)

Key word: Oculo-dento-digital dysplasia, hypoplastic enamel, cutaneous syndactyly

Introduction

Oculodentodigital ~ syndrome  (ODDD, MIM
# 164200) is characterized by a typical facial appearance
and variable involvement of the eyes, dentition, and
fingers. Characteristic facial features include a narrow,
pinched nose with hypoplastic alae nasi, prominent
columella and thin anteverted nares together with a
narrow nasal bridge, and prominent epicanthic folds
giving the impression of hypertelorism. The teeth are
usually small and carious. Typical eye findings include
microphthalmia and microcornea. The characteristic
digital malformation is complete syndactyly of the fourth

HRU IJDOR 2022; 2(1)
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and fifth fingers (syndactyly type I11) but the third finger
may be involved and associated camptodactyly is a
common finding (1)

Neurologic abnormalities are sometimes associated
(2) and lymphedema has been reported in some patients
with ODDD (3,4,5)

Clinical Report
We report on a 14-year-old female born at term from

non consanguineous parents; her birth weight was 3310
gr, lenght 50 cm and cranical circumference 34cm. At
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birth, maternal-fetal isoimmunization was found, for
which phototherapy was performed for few weeks
She was diagnosed with cutaneous syndactyly between

the fourth and fifth fingers, bilaterally, subjected to Nose
surgical correction at the age of 3-year old. Sl

In a regular period, the girl reached the first stages of I ‘
motor and relational development. From the age of 27 -Tmng}ygglggt;galaeggg;
months he has control, even at night, of the sphincters. 'Nm”asalb“dge
Subsequently presents microcornea and astigmatism. 'Thlﬂ@!l?li?ﬁ,ééﬂﬂl'\?S
Systemic manifestations suggest the supect of |-Proment colunell
oculodentodigital syndrome.

After DNA sequencing a mutation in GJALl in

heterozygosis was detected (3). Mouth

She came to our attention at the age of 4-year-old ~Cleft Iip
presenting scarce oral hygiene, multiple caries in both - Cleft palate
permanent and primary dentitions, enamel hypoplasia - Broad alveolar ridges
resembling amelogenesis imperfecta, wide spaced teeth; ’
under deep sedazion with midazolam she underwent to Toelh
several dental treatments such es extraction of 75, 16, —p hypoplasia
removal of placque and calc accumulation; she came then - Selective tooth agenesis
in 2021 and she showed deep caries of 46, 26, 27 and 25; - Microdontia '
the collaboration was improved hence the dental - Premature loss of teeth

treatments could be carry out in the dental clinic without
the use particular behavioral managment. Again the
enamel was hypoplastic, severe open bite, on skeletal
basis thus destinated to maxillo facial intervention at the
end of growth. Hypoplastic enamel and scarce oral
hygiene are completely against any orthodontic treatment
although in presence of indications.

- Dental caries
- Taurodontism (reported in 1 patient)

CARDIOVASCULAR

Heart

- Endocardial cushion defects (uncommon)
- Atrial septal defect (uncommon)

- Ventral septal defect (uncommon)

- Cardiac conduction defects (uncommon)

- Dysplastic ears (in some patients)
- Hearing loss, conductive

Eyes

- Microcomea

- Microphthalmia

- Short palpebral fissures
- Epcanthal folds

- Glaucoma

- Cataract

- Iris anomalies

INHERITANCE
- Autosomal dominant
ABDOMEN
HEAD & NECK Gastrointestinal
Head - Bowel dysfunction (in some cases)
- Microcephaly
GENITOURINARY
s Bladder

- Neurogenic bladder (in some patients)
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SKELETAL Table 1 summarise clinical features and inheritance
Skull pattern of oculodentodigital sybdrome.

- Skull hyperostosis

Spine

- Vertebral hyperostosis

Pelvis
- Hip dislocation

Limbs
- Broad tubular bones
- Cubitus valgus

Hands

- Syndactyly of 4th - 5th fingers

- Short middle phalanx of the 5th finger
- Fitth finger camptodactyly

- Midphalangeal hypoplasia

- Clinodactyly Figure 1 O_rthopantomography shpwing signs  of
amelogenesis imperfecta , microdontia, severe dental
Feet decay in all present tetth.

- Syndactyly of 3rd - 4th toes

SKIN, NAILS, & HAIR

Skin

- Diffuse yellow-orange non-epidermolytic hyperkeratosis on
palms and soles (palmoplantar keratoderma)

Nails
- Brittle nails

Hair
- Fine, dry hair
- Sparse, slow-growing hair

MUSCLE, SOFT TISSUES
- Lymphedema of lower limbs (in some patients)

NEUROLOGIC

Central Nervous System

- Mental retardation (rare)

- Hyperactive deep tendon reflexes
- Paraparesis

- Quadriparesis

- Ataxia

- Spasticity . . .
- Dysarthria Discussion and Conclusions

- Seizures
- Neurogenic bladder Oculo-dento-digital ~ dysplasia (ODDD) is a
'Easal ganglia calcification congenital disorder manifesting with multiple phenotypic
- Cerebral white matter abnormalities . . . . .
abnormalities involving the face, eyes, teeth, and limbs in
MISCELLANEOUS addition to neurologic symptomatology. Dental features
such as enamel hypoplasia, dental decay, premature loss

3 '/6

Figure 2. Teleradiogray showing severe open bite.

~Vanable phentype - of primary teeth due to their fragility, cleft lip are
- Cardie fetures are observed i ~3%o ofcases reported in the literature associated with ODDD (4-12).
~ Neurologicfeatureshave been diagnosed n ~30% of cases This report aims to present a female patient with ODDD
- 50% of cases represent new mutations assoctated with advanced patemal age who was referred due to extensive dental needs. The

presence of hypoplastic enamel and scarce oral hygiene
|
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triggered further orthodontic evaluation evaluation.
Characteristic facies with hypoplastic alae nasi and
syndactyly offered greater insight into the phenotype of
the syndrome. It is important to be aware of genetic
disorders  associated  with  characteristic ~ dental
malformations to offer appropriate counseling and
treatment and to refer these patients to a pediatric dentist
in order to prevent possible complications connected to
hypomineralized enamel.
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Abstract

Talon tubercle, which can occur in both permanent and deciduous teeth, is a rare dental anomaly with a tubercle-
like structure found in the enamel-cementum junctions or cingulums of maxillary and mandibular anterior teeth.
Although the etiology is not clearly known, hereditary and environmental factors are thought to be effective. Early
diagnosis of talon tubercle is as important as its treatment. It was predicted that in cases that cause problems in
occlusion and irritate the tongue, the abrasive procedure will be performed by controlled selective molding.

In this case report, talon tubercles were detected in the right and left upper lateral teeth of 27 and 20 years old
female patients. As a result of radiological and intraoral examination, a "V" shaped radiographic appearance was
detected in the patient, which was not related to the pulp. Caries tissue was carefully removed and direct restorations
were made with composite filling material to prevent food retention. The talon tubercle, which was present in both
patients, was not intervened as it did not disturb the tongue during speech and did not affect the occlusion during

chewing.

In these case reports, the treatment approach to the bilateral talon tubercle of the palatal surface of the maxillary
lateral incisors is presented. In this case report, we present the conservative treatment approach of the talon tubercle
observed in the cingulum region of the palatal surface of the permanent maxillary central tooth.

Case Report (HRU Int J Dent Oral Res 2022; 2(1): 78-81)

Keywords: Talon tuberculosis, dental anomaly, maxillary lateral tooth, conservative treatment.

Introduction

Dental anomalies; it can be seen with systemic
diseases or as genetic syndromes or hereditary disorders.
The majority of the structure, number, shape and volume
anomalies of the teeth are of hereditary origin (1).
Although defects in some genes are effective in dental
anomalies, etiological events in the prenatal and postnatal
periods have also been held responsible for anomalies in
the size, morphology, position, number and structure of
the tooth (2). Talon tubercle was first described by
Mitchell in 1892 as an accessory tubercle in the form of a
horn-shaped projection extending from the gingival
margin to the incisal edge on the palatal side of the
maxillary anterior teeth (4). Talon's tubercle is a rare

dental anomaly in the permanent and primary dentition,
extending at least half the distance from the enamel-
cementum junction of the maxilla and mandible anterior
teeth to the incisal edge, or is a rare dental anomaly in the
cingulum (3). Although it can be seen in both sexes in the
upper jaw compared to the lower jaw, it is more common
in males (5,6).

The incidence of talon tubercle among dental
anomalies is less than 1% (7). It is observed in the upper
jaw with a rate of 92%. 75% of these cases occur in the
permanent dentition and 25% in the primary dentition. It
mostly occurs in maxillary permanent lateral teeth (8). In
primary dentition, the most affected tooth is the maxillary
central tooth, while in permanent dentition, it is the
maxillary lateral tooth that is most affected (9). Although
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the talon tubercle, which is called tubercle anomaly, is
mostly seen in permanent maxillary laterals and primary
central teeth, it is also seen in permanent centrals, canines
and premolars. This anomaly can also be found in
mandible incisors, even rarely  (10,11,12).
Radiographically, the talon tubercle can be observed as a
radiopaque structure that includes enamel, dentin and
sometimes pulp. Typically, it is the V-shaped structure
that falls on the normal crown image (13).

Although the etiology is not known exactly, it is
thought that hereditary and environmental factors are
effective (14,15). Dental problems and tongue injuries
can also be seen in patients with talon tubercle (3,5). It
has been reported that it can be seen together with
syndromes such as Mahr, Rubinstein-Taybi, Orofacial
digital 11, Sturge-Weber and other odontogenic anomalies
that may be associated with dental anomalies in some
cases. (16,17). The prognosis of teeth with talon cusps
depends on the timing of diagnosis (6). Hattab et al.5
classified the talon tubercle according to its shape and
projection in 1996 (Tablel, Figurel) (5,11).

Table 1.Classification of talon tuberculosis (5,11)

Type 1:Reel It is a morphological formation that starts from the

Talon enamel cement composition on the posterior (palatal-
lingual) surface of permanent and deciduous anterior
teeth and expands significantly up to the half of the
tooth.

Type 2:Semi It starts from the enamel cement composition on the

Talon posterior (palatal-lingual) surface of permanent and
primary anterior teeth and is less than half of the tooth,
but more than 1 mm.

Type 3: This small tubercle is located in the gingival third of

Trace Talon the tooth on the posterior (palatal-lingual) surface of
primary and permanent anterior teeth. It can be T, Y
or V shaped.

Figurel . Figure showing types of talon tubercles (11).

In this case report, incisors with talon cusps were
evaluated clinically and radiographically and appropriate
treatment procedures were explained, and it was aimed to

emphasize the importance of early diagnosis and

treatment in teeth with talon cusps in the light of
literature.

CASE 1

27 years old healthy female patient applied to our clinic
with the complaints of short-term ache in her upper
lateral teeth and aesthetic complaints. Extraoral findings,
gingiva and alveolar mucosa were normal. It was
determined that there was no systemic disorder in the
medical anamnesis received. Talon tubercle, which we
think is type 111, was detected in the palatal region of the
patient's right-left upper lateral incisor. It was determined
that the tubercle did not cause any discomfort during
speaking and chewing and did not irritate the tongue, but
caries developed between the talon tubercle and the tooth
due to food retention. In the radiographic examination, it
was determined that the talon tubercle in the upper left-
right lateral tooth was “V” shaped. The caries was
cleaned and restored with resin composite (3M ESPE
Filtek Z250 Hybrid) to prevent food retention.
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Figure 2a. Appearance of talon tubercles in upper lateral
teeth.

Figure 2b. Restoration of upperlateral teeth bilaterally.
CASE 2

A 20-year-old healthy female patient applied to our
clinic due to short-term ache in her bilateral upper lateral
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teeth and aesthetic complaints. In her anamnesis, it was
stated that she did not have any systemic disease. The
examination showed that there was no other dental
anomaly and that his occlusion was normal. There was
no pathological findings in the extraoral examination.
The caries formed in the pit between the tubercle and the
lingual surface of the tooth was cleaned and restored as
in Case 1. The patient was called for periodic controls.

Figure 3b. Restoration of bilateral upper Iteral tooth.
DISCUSSION

Although the exact cause of the formation of the
talon tubercle is not known, researchers state that it may
occur as a result of hyperactivity of the dental lamina, or
it may be the initial form of dens invaginatus (16,18).
Another view is that tooth development is an
odontogenic anomaly that occurs as a result of outward
development of inner enamel epithelial cells during the
morphodifferentiation period and hyperplasia of
peripheral cells of the mesenchymal dental papilla, and
there are differences in the incidence in different
populations (19,20). It has been reported that disorders in
the morphodifferentiation stage such as endocrinological
dysfunction can affect the size and shape of the tooth
without affecting the function of ameloblasts and
odontoblasts (9). Small talon tubercles are often
asymptomatic and do not require any treatment (5).
However, in some cases, the presence of this tubercle
may cause dental caries or be associated with dental

anomalies. (19). In this case, early diagnosis and
treatment is important as it will create problems for the
patient and the physician (4). Since it can be seen among
family members, it is also suggested that there is a
genetic effect in its formation (21). It has been reported
that it can be seen together with various dental anomalies
such as talon tubercle, supernumerary tooth, odontoma,
mesiodens, impacted teeth, cleft lip, dens invaginatus and
crooked nostrils, bilateral gemination, fusion, and
supernumerary teeth (9,23,24). Although Talon's tubercle
has not been described as part of any specific syndrome,
it has often been reported to be associated with Mohr
syndrome, Sturge-Weber syndrome, Rubinstein-Taybi
syndrome or Pigmenti Achromians syndrome,
Incontinentia. For these reasons, clinicians should be
careful in the diagnosis and treatment of this anomaly
(22).

The cases in the study were not accompanied by any
systemic disease or genetic disorder. However, it was
determined that dental caries occurred due to the talon
tubercle.

In a study conducted in 1039 children aged 7-13;
Talon tubercle was detected in 2.02% of them. Talon
tubercle and microdontia have been reported to be
frequently observed in the upper lateral teeth (25).

Talon's tubercle may progress to the pulp in some
cases. It is very difficult to make a decision by looking
only at the periapical and panoramic radiographic film to
detect these conditions from the beginning (14). On
radiographic examination, the presence of pulp under the
talon tubercle may not be clearly evident due to
superposed images (21). It has been reported that the
interaction between the three-dimensional tomographic
images and the tubercle pulp tissue can be easily detected
(26). Since the presence of the pulp cannot be clearly
diagnosed clinically, the pulp horn may be perforated by
removing the talon tubercle in one go (7). Therefore, in
cases where occlusion is prevented, that is, it is
appropriate to gradually abrade or moult the talon
tubercle, which causes tongue irritation during speech
and chewing, occlusal trauma to the antagonist tooth, and
periodontal problems due to occlusal forces, to allow the
formation of secondary dentin, and to apply agents such
as desensitizing fluoride polishing could be a therapeutic
approach (5,27,28).

In our cases, traditional x-ray imaging methods were
used because patients accepted the risk of endodontic
treatment. Since the occlusion of the patient was not
prevented and there were no tongue injury, aesthetic and
speech problems due to the talon tubercle, no
intervention was performed on the talon tubercle.

CONCLUSION
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