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The Impact of Prosthetic Use on
Oral Health-Related Quality of Life
in Elderly Individuals

Yash Bireylerde Protez Kullaniminin
Ag1z Saghg ile Ilgili Yasam
Kalitesine Etkisi

ABSTRACT

Objectives:

The primary objective of this investigation was to assess the influence of oral health
on the quality of life among elderly individuals utilizing prosthetic devices, emp-
loying the OHIP-14-TR questionnaire, with particular emphasis on the physical,
psychological, and social dimensions within the context of Eastern Anatolia.

Material and Methods

This research was executed at the Prosthetic Department of Ataturk University Den-
tal Faculty, encompassing a cohort of 100 geriatric patients aged 65 years and above.
All subjects were recipients of prosthetic teeth, which included total, partial, fixed,
or removable dentures. The OHIP-14-TR questionnaire was administered to eval-
uate oral health-related quality of life (OHRQoL). The process of collecting data
began in January 2024, and statistical scrutiny was undertaken using IBM SPSS
Statistics v23.0, with the significance threshold determined at P < 0.05.

Results

The most elevated mean scores were recorded in the domains of physical pain (OHIP
Q4: 1.57 £ 1.41) and psychological discomfort. The Pearson correlation analysis re-
vealed significant associations between physical pain and psychological discomfort
(r = 0.645, P < 0.01), underscoring their contributory roles in shaping OHRQoL.
[ll-fitting prostheses were correlated with heightened levels of both physical and
psychological discomfort, adversely impacting the quality of life of the participants.

Conclusion

The findings of this study indicated that physical pain and psychological discomfort
emerged as the most significantly affected domains among elderly prosthetic users,
exerting a profound influence on their OHRQoL. The necessity for adequate pros-
thetic rehabilitation is imperative to enhance oral functionality, mental health, and
social welfare. The outcomes emphasize the essential role of tackling both the bodily
and emotional elements in looking after elderly individuals with prosthetic needs.

Key Words

Oral health-related quality of life (OHRQoL), Prosthetic rehabilitation, Elderly pa-
tients, OHIP-14-TR Questionnaire, Physical pain, Psychological discomfort, Dental
prostheses
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Amag

Bu aragtirmanin temel amaci, OHIP-14-TR anke-
ti kullanilarak protez cihazlari kullanan yasli bireyle-
rde agiz sagliginin yasam Kkalitesi lizerindeki etkisini
degerlendirmekti. Caligmada, o6zellikle Dogu Anadolu
baglaminda fiziksel, psikolojik ve sosyal boyutlara oda-
klantlmisgtir.

Gerec¢ ve Yontemler

Arastirma, Atatiirk Universitesi Dis Hekimligi Fakiiltesi
Protetik Dig Tedavisi Anabilim Dali'nda yiiriitiilmiis ve
65 yas ve tizeri 100 geriatrik hastayr kapsamigtir. Tiim
katilimcilar, tam, parsiyel, sabit veya hareketli protez gibi
protez dis kullanicilarindan olugmustur. Katilimcilarda
agiz saglig ile ilgili yasam kalitesini degerlendirmek igin
OHIP-14-TR anketi uygulanmistir. Veri toplama siireci
Ocak 2024'te baslamis ve istatistiksel analiz IBM SPSS
Statistics v23.0 kullanilarak gergeklestirilmis, anlamlilik
diizeyi P < 0.05 olarak belirlenmistir.

Bulgular

En yiiksek ortalama skorlar, fiziksel agri (OHIP Q4: 1.57
+ 1.41) ve psikolojik rahatsizlik alanlarinda kaydedilm-
istir. Pearson korelasyon analizi, fiziksel agr1 ile psikolo-
jik rahatsizlik arasinda anlamli iligkiler oldugunu ortaya
koymustur (r = 0.645, P < 0.01), bu alanlarin OHRQoL
tizerindeki sekillendirici rollerini vurgulamaktadir. Uygun
olmayan protezler, hem fiziksel hem de psikolojik rahatsi-
zlik seviyelerinde artisla iliskilendirilmis ve katilimeilarin
yasam kalitesini olumsuz yonde etkilemistir.

Sonuc¢

Bu ¢aligsmanin bulgulari, yash protez kullanicilari arasin-
da fiziksel agr1 ve psikolojik rahatsizligin en gok etkilenen
alanlar oldugunu ve OHRQoL {izerinde derin bir etkiye
sahip oldugunu gostermistir. Yeterli protez rehabilita-
syonu, agiz fonksiyonelligini, ruh sagligini ve sosyal re-
fahi artirmak i¢in gereklidir. Bu sonuglar, protez gereksin-
imi olan yagh bireylerin bakimida hem bedensel hem de
duygusal unsurlarin ele alinmasinin temel bir 6neme sahip
oldugunu vurgulamaktadir.

Anahtar Sozciikler

Agiz saghigi ile ilgili yasam kalitesi (OHRQoL), Protez re-
habilitasyonu, Yasli hastalar, OHIP-14-TR anketi, Fiziksel
agri, Psikolojik rahatsizlik, Dis protezleri.
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INTRODUCTION

Older adults frequently encounter dental caries, periodon-
tal diseases, and tooth loss, which are exacerbated by
chronic illnesses and cognitive impairments. These con-
ditions are often neglected due to limited healthcare ac-
cess and awareness (1). The use of multiple medications to
manage comorbidities in older adults can lead to adverse
oral health effects, such as dry mouth and oral mucosal
diseases, complicating their oral health management (2).
In low- and middle-income countries, socioeconomic fac-
tors significantly hinder access to oral healthcare. High
out-of-pocket costs and inadequate public health policies
contribute to the neglect of oral health in the elderly (3).
Oral health issues can impair basic functions such as eat-
ing, speaking, and social interaction, leading to reduced
quality of life and increased social isolation among the el-
derly (4). The COVID-19 pandemic has further exacerbat-
ed these challenges by increasing the reluctance of older
adults to seek healthcare, including dental services, due to
fear of infection and prolonged social isolation (1). Tooth
loss in elderly patients can significantly impair chewing
and speech. Implant-supported prostheses, such as fixed
dental prostheses, are highly successful in restoring these
functions. They provide improved chewing ability and
speech, leading to enhanced patient satisfaction and qual-
ity of life (5). Proper design and placement of implants
are crucial for functional success. Considerations such as
implant distribution, angulation, and occlusal adjustments
ensure balanced load distribution and minimize mechani-
cal complications (6). Elderly individuals often experience
self-consciousness due to oral health issues, particularly
when using prostheses. This can lead to social withdrawal
and isolation, as they may feel embarrassed about their
appearance or speech difficulties (7).

The use of removable dentures has been associated with
increased self-consciousness, as they can cause discom-
fort and affect speech, and further discouraging social
interactions. There is a strong link between oral health
problems and depression among the elderly. Studies have
shown that difficulties with dental prostheses can increase
the risk of depression, highlighting the need for integrat-
ed healthcare approaches that address both oral and men-
tal health (8). Depressive symptoms are more prevalent
among those with poor oral health, and these individuals
often report lower life satisfaction and trust in their com-
munities, which can exacerbate feelings of isolation (9).
Oral health issues can significantly reduce the quality of
life for elderly individuals. Poor oral health is associated
with lower self-esteem and increased anxiety, which can
limit social interactions and contribute to a cycle of isola-
tion and mental health decline (10). The psychosocial pro-
files of older adults reveal that those with fewer resources
and higher psychosocial risk factors are more likely to be
edentulous and have infrequent dental visits, further im-
pacting their quality of life (11).



The Turkish version of OHIP-14 was used to assess the
impact of malocclusion on OHRQoL, further demonstrat-
ing its versatility and cultural adaptability (11). The OHIP-
14 is particularly useful for older adults, who often expe-
rience a range of oral health issues. A systematic review
highlighted the OHIP as one of the top instruments for as-
sessing OHRQoL in older adults, due to its comprehensive
conceptual and measurement model (12). The influence of
socio-economic and cultural factors on prosthetic needs
and OHRQoL remains underexplored, as indicated by the
general call for more nuanced research in the field (13).

Current research on the oral health-related quality of life
(OHRQoL) of elderly prosthetic users has largely fo-
cused on general populations or specific clinical settings,
with limited studies examining localized contexts such as
Eastern Anatolia. In this region, where socioeconomic and
cultural factors may differ significantly from other areas,
there is a gap in understanding how these factors impact
the quality of life for elderly individuals using dental pros-
theses. Additionally, most studies do not thoroughly assess
the specific psychosocial challenges, such as depression
or social isolation, that prosthetic users in these areas may
experience. This study aims to address these gaps by eval-
uating the OHRQoL of elderly prosthetic users in Eastern
Anatolia using the OHIP-14-TR. It seeks to provide insight
into how physical, psychological, and social dimensions of
oral health affect the daily lives of this population, offering
localized data that could help improve prosthetic care and
overall well-being for elderly patients in the region.

MATERIAL and METHODS

The study was conducted in the Prosthetic Department of
Ataturk University Dental Faculty. The questionnaire was
distributed to geriatric patients (aged 65 and older). While
the gender of the patients was not considered during dis-
tribution, it was considered during the systemic analysis.
All participants were required to use prosthetic teeth,
which could be total or partial, fixed, or removable. The
questionnaire used was the revised OHIP-14-TR, distrib-
uted to patients starting from the beginning of 2024. To
avoid discrepancies and invalid responses, more than 100
questionnaires were distributed. If any questionnaire was
found insufficient during the systemic analysis, an addi-
tional one was distributed. Each participant was required
to sign an approval form, providing consent for their par-
ticipation in the study. Ethical approval for the study was
obtained from the Ethics Department of Ataturk Universi-
ty, in accordance with the Helsinki Declaration of Ethical
Standards.

The OHIP-14 is a validated and reliable questionnaire that
covers seven core dimensions: functional limitation, phys-
ical pain, psychological discomfort, physical disability,
psychological disability, social disability, and handicap.
All items are scored using a Likert scale ranging from 0
(very positive) to 4 (very negative). The total score can
range from 0 (indicating perfect quality of life) to 56 (in-
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dicating the most severe negative impact). Participants re-
sponded based on the frequency of their experiences; Very
often = 4, Fairly often = 3, Occasionally = 2, Hardly ever
=1, Never=0

After data collection, the responses were analyzed using
IBM SPSS Statistics v23.0 (IBM Corp). Statistical signif-
icance was set at a p-value of 0.05.

RESULTS

This study evaluated the impact of oral health on the qual-
ity of life of 100 geriatric patients using the OHIP-14-TR
questionnaire. The following results provide a detailed
summary of the average scores for each dimension and
key relationships. The mean scores and standard devia-
tions for the OHIP-14 items are presented in Table 1. The
highest mean score was found in the physical pain domain
for OHIP Q4 (1.57 + 1.41), indicating discomfort while
eating. In contrast, the lowest mean score was observed in
the social disability domain for OHIP Q11 (0.57 £ 1.08),
reflecting low levels of irritability in social interactions.
The overall mean OHIP-14 score was 14.93 + 11.69, in-
dicating a moderate negative impact of oral health on the
participants' quality of life. The frequency distribution of
responses to the OHIP-14 items is provided in Table 2. For
functional limitations, 51% of participants reported no dif-
ficulty pronouncing words, while 19% reported occasion-
al difficulty. Regarding physical pain, 31% of participants
reported no discomfort while eating, whereas 14% experi-
enced discomfort often. The results of the Pearson correla-
tion analysis between the OHIP-14 dimensions are shown
in Table 3. A positive significant correlation was found be-
tween functional limitations (FL) and physical pain (PP)
(r=10.488, P < 0.01). Similarly, a strong correlation was
observed between physical pain (PP) and psychological
discomfort (PSD) (r = 0.645, P < 0.01). These findings
suggest that higher levels of physical pain are associated
with increased psychological discomfort. The correlations
between the OHIP-14 dimensions were found to be statisti-
cally significant (P < 0.01). The strong relationship between
physical pain and psychological discomfort indicates that
these two dimensions are key determinants of the patients'
quality of life.

Table 1. Mean score of the individual and overall OHIP14 items of the
participants.

OHIP-14 Domains OHIP-14 Items Mean + SD
Functional Limitations ggg 8; ??gi 1(3)3
Physcal Pai i o i
Physical Disability 83;1: 82 :;5: t;i
Psycological Discomfort 8311§ 8; :;l)i ::(5,
Psycological Disability (;):Illfglgo (l,zgi izz
Social Disability 833: 8: ; g:; i t(l)i
Handicap i 83 PR

Overall OHIP-14 14.93 £ 11.69
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Handicap

Social disability

Psychological disability

Physical disability

Psychological discomfort

Physical pain

Functional limitation

Figure 1. Mean Oral Health Impact Profile 14 (OHIP-14) score by dimensions in the studysample (» = 100). The highest mean
scores were observed for the dimensions physical pain and psychological discomfort

Table 2. Frequency of responses to items in the Oral Health Impact Profile 14 (OHIP-14) in the study sample.

n (%)
Dimension Item Never Hardly Ever ~ Occasionally Fairl
_ _ It y Often Very Often
(0HI(1)")—14 (OHI}’)—M (0HI§)—14 (OHIP-14=3) (OHIP-14= 4)
Synctions Trouble 51 20 19 8 2
limitations pronouncing words
Worsened sense
of taste 53 8 20 10 9
Physical pain Paintul aching 37 18 26 10 9
in mouth
Uncomfortable to 31 23 18 14 14
eat food
Psychological . .
discomfort Being self-conscious 32 35 8 16 9
Feeling tense 36 28 17 14 5
Physical . .
disability Unsatisfactory diet 51 13 10 16 10
Interrupting meals 57 13 11 11 8
Psychological . :
disability Difficulty relaxing 41 19 19 11 10
Embarrassed 64 13 8 9 6
Social Irritable with
disability other people L 20 ! 3 2
leﬁcult)j doing 64 14 1 7 4
usual jobs
Handicap Life less satisfying 50 16 22 4 8
Unable to function 63 18 7 8 4
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Table 3. Correlations amound the groups.

Alhelou H. et al. PAVGEDISHTMEAPER AR}

FL PP PD PSD PSDIS SD H
FL Pearson Correlation 1 ,488"" ,289* ,489*° ,394* 227 371
Sig. (2-tailed) ,000 ,004 ,000 ,000 ,023 ,000
N 100 100 100 100 100 100 100
PP Pearson Correlation ,488°" 1 ,433*° ,645*° ,657*° ,444*° ,521*°
Sig. (2-tailed) 000 ,000 ,000 ,000 ,000 ,000
N 100 100 100 100 100 100 100
PD Pearson Correlation 289" ,433* 1 362" 329" 456" 516"
Sig. (2-tailed) 004 ,000 ,000 ,001 ,000 ,000
N 100 100 100 100 100 100 100
PSD Pearson Correlation ,489°° ,645°° ,362°° 1 ,677"° o if i ,641"°
Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,000
N 100 100 100 100 100 100 100
PSDIS Pearson Correlation ,394° ,657" ,329* 677" 1 ,568"" ,612°°
Sig. (2-tailed) ,000 ,000 ,001 ,000 ,000 ,000
N 100 100 100 100 100 100 100
SD Pearson Correlation ,227° ,444*° ,456*° ,577*° ,568"" 1 ,747*°
Sig. (2-tailed) 023 ,000 ,000 ,000 ,000 ,000
N 100 100 100 100 100 100 100
H Pearson Correlation 3717 ,521*° ,516"° ,641°° ,612°° ,747°° 1
Sig. (2-tailed) 000 ,000 ,000 ,000 ,000 ,000
N 100 100 100 100 100 100 100

**. Correlation is significant at the 0.01 level (2-tailed), *. Correlation is significant at the 0.05 level (2-tailed).

DISCUSSION

This study evaluated the impact of oral health on the qual-
ity of life (OHRQoL) in elderly prosthetic users using the
OHIP-14-TR questionnaire. Our findings revealed that
physical pain and psychological discomfort had the most
significant negative impact on patients (Figure 1). These
results suggest that prosthetic use affects not only oral
health but also overall quality of life and mental well-being.

These findings are consistent with those from other stud-
ies where the OHIP-14 has been applied across different
populations. OHIP-14 has proven to be a reliable tool in
terms of psychometric properties across various cultural
backgrounds. For instance, the Indonesian version of the
OHIP-14 demonstrated high reliability, with a Cronbach’s
alpha of 0.960, when used to assess OHRQoL among
populations such as those living with HIV/AIDS (14).
Similarly, the Chinese version showed good reliability
(Cronbach's o= 0.942) and suitability for both clinical and
non-clinical samples (15).

Further confirmation of OHIP-14's reliability for evalu-
ating OHRQoL in older adults comes from a systematic
review. While the review acknowledged the strong con-
ceptual and measurement models of the OHIP-14, it also
identified some limitations related to responsiveness and
interpretability (12). This supports the use of OHIP-14 in
our study for evaluating OHRQoL among elderly pros-
thetic users.

The significant impact of oral health on the quality of life
of the elderly has also been confirmed in various studies.

For example, a study conducted among older populations
found that health insurance and socioeconomic status are
crucial determinants of OHRQoL (16). In our study, phys-
ical pain emerged as one of the most affected domains,
which aligns with findings from another study where
physical pain was reported as the most impacted domain
among elderly participants (17).

The adaptation and validation of the OHIP-14 across dif-
ferent cultural contexts have enhanced its applicability.
For instance, the Spanish version of OHIP-14 demonstrat-
ed a unidimensional structure and adequate sensitivity to
change, making it suitable for evaluating prosthetic treat-
ment (18).

HRQoL is significantly affected by the use of dental pros-
theses. While dental prostheses offer functional and aes-
thetic benefits, they also introduce challenges. Research
shows that individuals using prostheses are three times
more likely to report negative impacts on oral health due to
issues such as xerostomia (dry mouth) and discomfort[19].
Poorly fitted prostheses have been linked to increased phys-
ical pain and psychological distress, emphasizing the impor-
tance of proper fitting and maintenance (20).

Interestingly, implant-supported prosthetic interventions
have been found to significantly improve OHRQoL. Stud-
ies indicate that these interventions reduce the likelihood
of poor quality of life and greatly enhance aesthetic satis-
faction (21). Moreover, the quality and retention of den-
tal prostheses are critical determinants of OHRQoL out-
comes. Poorly fitted prostheses are associated with lower
OHRQoL scores, highlighting the importance of stable

sH
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and well-fitted prosthetic devices (22). Implant-supported
prostheses, such as overdentures or fixed prostheses, offer
superior functionality and aesthetics compared to conven-
tional prostheses and should be considered for long-term
patient satisfaction and quality of life improvements.

In addition to improving oral function, prosthetics also
play an essential role in social activities among elderly
patients. Improved oral function and aesthetics have been
linked to better social interactions, especially in relation
to participation in community activities. Prosthetic reha-
bilitation has also been associated with increased social
activity and improved eating behavior in nursing home en-
vironments (23). Furthermore, chewing performance, influ-
enced by the quality of prosthetics, is considered crucial for
nutritional intake and overall physical well-being (24).

Oral health significantly impacts the social and psycho-
logical well-being of elderly individuals. Many elderly
people are hindered by oral health problems, which often
lead to social withdrawal and reduced participation in so-
cial interactions (25). Missing teeth and gum disease not
only causes speech and facial aesthetic problems but also
lower self-confidence and create social challenges. This
can lead to avoiding conversations or public speaking, fur-
ther limiting social circles (26).

Oral health problems often lead to dietary restrictions, as
elderly individuals tend to avoid foods that are difficult
to chew or swallow. These issues can result in nutrition-
al deficiencies, which negatively affect overall health and
quality of life (13). Another element that may be adversely
impacted by such experiences is the social experience of
shared meals, which holds significant cultural and social
value for many (27).

Poor oral health also has psychological effects on elderly
individuals, causing increased stress, anxiety, and depres-
sion (28). This can be further linked to the stigma associ-
ated with poor oral health, which becomes more severe in
institutional settings with limited social interactions, lead-
ing to increased feelings of isolation and loneliness (29).

Prosthetic treatment, particularly dental prosthetics, has
helped improve self-esteem and quality of life for geriatric
patients. For instance, elderly hemodialysis patients who
underwent dental prosthetic treatment reported improve-
ments in self-esteem and quality of life, as measured by
the SF-36 and OHIP-14 scales (30). Research also sup-
ports that prosthetic rehabilitation is associated with pos-
itive impacts on OHRQoL in elderly patients, with many
reporting no negative effects after treatment (31). While
our study did not directly assess post-treatment changes,
the high scores observed in these areas highlight the need
to consider OHRQoL during prosthetic rehabilitation.

Depression remains a significant issue among elderly pros-
thetic users. A study investigating depressive symptoms in

B

patients over 65 using removable dentures found evidence
of a strong relationship between oral health problems and
depression, particularly in the presence of prosthetic in-
flammation and dry mouth (32). Our findings align with
these results, as psychological discomfort emerged as a
significant domain in the OHIP-14 responses. Managing
dry mouth (xerostomia) in elderly prosthetic users can en-
hance comfort and OHRQoL. The use of saliva substitutes
or stimulants should be considered as part of the treatment
plan.

This observation is supported by various studies showing
that prosthetic users - whether or not they have undergone
limb amputation - often experience low self-esteem and
high levels of depression, anxiety, and stress, underscor-
ing the need for psychological support alongside prosthet-
ic use (33). This is consistent with the emotional distress
observed in elderly dental prosthetic users, which impacts
their social interactions and psychological well-being. The
same logic applies to limb prosthetic users, who report-
ed improved body image, psychological well-being, and
reduced physical self-disgust. Similar improvements in
body image can be inferred from enhanced oral aesthet-
ics in our participants (34). Additionally, studies on ocular
prosthetics have shown that concerns about social settings
and appearance are significant predictors of depression,
anxiety, and stress. This indicates that the social accep-
tance of prosthetic users plays a broader role in their psy-
chological adjustment (35).

Social inclusion and support are among the most critical
determinants of oral health for elderly individuals. Low
levels of social support and participation have been linked
to poorer self-reported oral health among the elderly (36).
In our study, physical and psychological discomfort, par-
tially explained by the lack of social participation, were
the dominant issues. Social interactions are important de-
terminants for better OHRQoL. The COVID-19 pandemic
exacerbated these issues, as social distancing led to re-
duced social support, negatively impacting the oral health
of older adults and resulting in worse OHRQoL (37).

Elderly adults often have different perceptions of oral
health, viewing it as an integral part of their overall
well-being. For many, maintaining a clean mouth and a
beautiful smile is essential, reflecting a holistic under-
standing of oral health that goes beyond basic functionality
(38). However, there is also a stoic independence among
older adults, where they minimize or deny oral health is-
sues due to past experiences of pain and suffering (39).
This aligns with the psychological discomfort reported in
our study, as elderly individuals may have underreported
the severity of their oral health issues despite experiencing
high levels of physical discomfort. Treatment plans for el-
derly prosthetic users should integrate both physiological
and psychological assessments. Addressing psychological
distress, such as anxiety or depression, is essential to im-
prove patient outcomes.



Some of the key social determinants affecting oral health
among the elderly include economic status, education, and
social support. These factors often result in cumulative dis-
advantages throughout life, leading to greater oral health
inequalities in older adults (40). Such social determinants
may have influenced the elderly participants in our study,
particularly those reporting higher levels of physical pain,
and may explain the high scores in the OHIP-14 domains
related to physical and psychological discomfort. The so-
cial environment in which elderly individuals live is also
shaped by their cultural background and social networks,
influencing their oral health behaviors and access to care
(41). In our study, prosthetic rehabilitation was found to
have a positive effect on social interactions, and social
contact was positively associated with oral health-related
quality of life (OHRQoL). Thus, improved oral function
and aesthetics may increase social engagement, which, in
turn, positively impacts oral health.

From a broader perspective, the social understanding of
disability highlights the leading role that societal struc-
tures and expectations play in defining disability. In the
context of oral health, this perspective emphasizes how
social barriers, such as limited access to care and social
exclusion, contribute to the perception of disability among
elderly individuals (42). Social expectations regarding
oral health also change with age, with older adults having
different expectations for dental care compared to young-
er populations. These differences can influence the use of
dental services and perceptions of quality of life (43). A
reasonable explanation for the lower levels of social dis-
ability reported by some elderly participants in our study
may be that their expectations for oral health care differ
from those of younger adults.

Systematic reviews have shown that while conventional
dentures improve OHRQoL, the improvements are great-
er with implant-supported prostheses. For instance, OHIP
scores improved by 9.21-12.5% with conventional den-
tures, whereas implant overdentures and full-arch fixed
prostheses showed improvements ranging from 9-25.26%
and 18.53-26.79%, respectively, over 18 months (21).
Similarly, our study emphasized the role of prosthetic re-
habilitation in improving OHRQoL, significantly reducing
physical pain and psychological discomfort. However, we
did not analyze specific types of prostheses in this study.
A meta-analysis also found weak but statistically signif-
icant correlations between OHRQoL and psychological
factors such as anxiety and depression, suggesting that
psychological issues can influence an individual’s quality
of life related to oral health (44). In our study, psycholog-
ical discomfort was identified as one of the key domains,
reflecting the connection between oral health and mental
well-being. Addressing psychological factors alongside
the physical aspects of oral health may be critical for im-
proving overall OHRQoL in elderly populations.

Alhelou H. et al. PANIGRREREAIPERITEN)

In the presence of oral health problems, elderly individ-
uals often experience poor outcomes in terms of mental
and social well-being (45). Our findings support this.
poorly fitting prostheses and xerostomia were associated
with greater physical discomfort and psychological dis-
tress, resulting in lower quality of life among the elderly
participants. Previous studies have also shown that elderly
prosthetic users are three times more likely to report nega-
tive impacts on oral health, emphasizing the importance of
proper prosthetic maintenance and fitting (46).

The condition of the prosthesis plays a critical role in de-
termining OHRQoL. Poor stability, retention issues, and
defects in prostheses are associated with lower quality of
life scores (22), as observed in both our study and pre-
vious research. Ensuring that prostheses are well-fitted
and stable is essential for improving the daily lives and
well-being of elderly individuals, both functionally and
aesthetically. Proper fit, stability, and retention of pros-
theses are crucial. Poorly fitted prostheses can exacerbate
physical pain and reduce OHRQoL, necessitating regular
adjustments and maintenance by practitioners.

The limitation this study; The sample size was limited, re-
stricting the generalizability of the findings to a broader
elderly population. Additionally, since the study was con-
ducted in a single center, it may not capture the diversity of
elderly individuals from various regions or environments.
The cross-sectional design of the study prevents the as-
sessment of the long-term effects of prosthetic treatment
on oral health-related quality of life (OHRQoL). Data
were collected using the OHIP-14 questionnaire, which
relies on self-reported responses, potentially introducing
subjective bias if participants underreport or overreport
their experiences. While prosthetic use was evaluated,
the study did not differentiate between conventional and
implant-supported prostheses, which could influence the
outcomes. Lastly, although psychological discomfort was
measured, the study did not investigate specific mental
health conditions, such as anxiety or depression, which
may affect perceptions of oral health.
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CONCLUSION

The study demonstrated that physical pain and psycho-
logical discomfort were the most affected domains in el-
derly prosthetic users, significantly impacting their oral
health-related quality of life (OHRQoL). The highest
mean score was found in the physical pain domain for
OHIP Q4 (1.57 £ 1.41), indicating discomfort while eat-
ing. In contrast, the lowest mean score was observed in
the social disability domain for OHIP Q11 (0.57 + 1.08),
reflecting low levels of irritability in social interactions.
The overall mean OHIP-14 score was 14.93 £ 11.69, in-
dicating a moderate negative impact of oral health on the
participants' quality of life. Poorly fitted prostheses con-
tribute to increased physical discomfort, psychological
distress, and social isolation. Satisfactory prosthetic reha-
bilitation is essential not only for improving oral function
but also for enhancing the mental and social well-being
of elderly individuals.These findings highlight the impor-
tance of both physical and psychological aspects of treat-
ment for elderly patients requiring prostheses.

CLINICAL IMPLICATIONS

Holistic Treatment Approach: Treatment plans for elderly
prosthetic users should integrate both physiological and
psychological assessments. Addressing psychological dis-
tress, such as anxiety or depression, is essential to improve
patient outcomes.

Prosthetic Fit and Function: Proper fit, stability, and reten-
tion of prostheses are crucial. Poorly fitted prostheses can
exacerbate physical pain and reduce OHRQoL, necessitat-
ing regular adjustments and maintenance by practitioners.

Preference for Implant-Supported Prostheses: Im-
plant-supported prostheses, such as overdentures or fixed
prostheses, offer superior functionality and aesthetics
compared to conventional prostheses and should be con-
sidered for long-term patient satisfaction and quality of
life improvements.

Managing Xerostomia: Managing dry mouth (xerosto-
mia) in elderly prosthetic users can enhance comfort and
OHRQoL. The use of saliva substitutes or stimulants
should be considered as part of the treatment plan.

Patient Education and Social Support: Educating elderly
patients on oral hygiene, prosthetic care, and the impor-
tance of regular dental check-ups can prevent complica-
tions. Encouraging the development of support networks
can also improve their engagement with dental care and
overall lifestyle.
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Evaluation of the Quality, Reliability
and Usability of YouTube about
‘Guided Tissue Regeneration’

Youtube’daki ‘Y onlendirilmis Doku
Rejenerasyonu’ ile Ilgili Videolarin
Kalitesinin, Guivenilirliginin ve
Kullanilabilirliginin Degerlendirilmesi

ABSTRACT

Objectives
The aim of this study was to evaluate the quality, reliability and usability in student
education of videos on YouTube about Guided Tissue Regeneration (GTR).

Materials and Methods

The YouTube platform was searched on 22 July 2024 using the term GTR. The first
500 videos were initially evaluated, and 131 videos were included in the study. For
all videos, the duration of the video, total number of views, number of likes and dis-
likes, the number of streams to date since the time of upload, the source of uploads,
and the subject of the video were recorded. The viewer interaction index, video pow-
er index, and view rate were calculated. The Global Quality Scale (GQS) was used to
evaluate the quality of the videos, and the Modified DISCERN tool and Usefulness
Scores were analyzed to evaluate reliability.

Results

Statistically significant, positive relationships were found between the number of
views, number of likes, number of followers, video duration, and GQS. Significant,
positive relationships were found between DISCERN and Usefulness Scores and
video duration. No statistically significant relationships were found between the vid-
eo upload source and the GQS, Usefulness and DISCERN scores.

Conclusion

It was observed that videos about GTR on YouTube are not of sufficient quality and
reliability for the education of dentistry students or for patient information. Students
and patients should be made aware that not all information they obtain from online
video sources is completely accurate.

Key Words
DISCERN, GQS, Guided tissue regeneration, Usefulness score, YouTube
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Amag

Calismamizda YouTube deki ‘Yonlendirilmis Doku Re-
Jjenerasyonu’ile ilgili videolarin kalitesini, giivenilirligini
ve 6grenci egitiminde kullanilabilirligini degerlendirmeyi
amagcladik.

Gerec ve Yontemler

Calismamizda 22 Temmuz 2024’ te ""Yonlendirilmis Doku
Rejenarasyonu' arama terimi kullanilarak ~ YouTube'da
bir arama yapildi. ik 500 video &n degerlendirmeye
alindi ve 131 video ¢alismaya dahil edildi. Tiim videolar
icin videonun siiresi, toplam goriintiileme sayisi, begeni
ve begenmeme sayisi, yiikleme zamaninda bugiine ka-
dar gegen siirli, yiikleme kaynagi ve videonun konusu
kaydedildi. Izleyici etkilesim endeksi, video gii¢ indek-
si ve gorintiileme orant hesaplandi. Videolarin kalitesi
degerlendirmek i¢in Kiiresel Kalite Olgegi (GQS), giive-
nilirligini degerlendirmek i¢in Degistirilmis DISCERN
aract ve Faydalilik Puanlari analiz edildi.

Bulgular

Gorlintiilenme sayisi, begeni sayisi, takipgi sayisi, video
siiresi, ile GQS arasinda istatistiksel olarak anlamli, pozi-
tif yonli iligkiler bulunmustur. DISCERN ve Yararlilik
Puanu ile video siiresi arasinda olarak anlamli, pozitif yon-
li iligkiler gorildii. Video yiikleme kaynagi ile GQS, Use-
fulness ve DISCERN Scorlar arasinda istatistiksel olarak
anlamli iligkiler elde edilmemistir.

Sonuc¢

YouTube’ daki YDR videolarinin igeriginin dis hekimligi
6grencilerinin egitimi ve hasta bilgilendirilmesi i¢in yeter-
li kalite ve giivenilirlige sahip olmadigi gdzlemlenmistir.
Ogrencilere ve hastalara ¢evrimici video kaynaklarindan
elde ettikleri tiim bilgilerin tamamen dogru olmadigi
konusunda farkindalik kazandirilmalidir.

Anahtar Sozciikler
Yonlendirmis doku rejenerasyonu, GQS, DISCERN,
Yararlilik puani, Youtube

INTRODUCTION

Regeneration is defined as a biophysiological process in
which tissues regain function and structure like the origi-
nal form (1). In the periodontal tissue regeneration proce-
dure, placement of material functioning as a barrier over
the defect prevents entry of the gingival connective tissue
cells to the defect area and thus, it is aimed to obtain pro-
liferation of cells organized from the periodontal ligament.
Guided tissue regeneration (GTR) is currently accepted as
an effective regeneration technique for periodontal tis-
sues (2,3). Guided bone regeneration (GBR) is a surgical
technique that provides new bone formation using barrier
membranes. It has been reported that the migration of dif-
ferent cells to the wound region in the repair process of
bone defects with this technique can be prevented with
the use of a mechanical barrier (4,5). Therefore, the aim of
GBR is to prevent the migration of non-osteogenic cells
(epithelial cells and fibroblasts) to the defect region, and
obtain proliferation within the defect of osteoprogenitor
cells, which show a slower migration capacity (6,7). The
basic biology in this technique of bone regeneration has
allowed it within a short time to take a place among the
bone regeneration techniques of maxillofacial, implantol-
ogy, and regenerative periodontal surgery (1).

In the past, most people obtained medical information
that they needed about any health-related complaint or
symptom from healthcare providers. However, with the
developments and spread of the Internet, many people
now use Internet-based communication resources to ac-
cess health-related information (8). The significant extent
of the widespread use and free accessibility of the Internet
has increased the desire of people to obtain information
on their own at the expense of face-to-face professional
consultations.8 YouTube is an extremely popular website,
which can be easily accessed and on which thousands of
new videos are uploaded each day, and millions of videos
are watched each day (10,11). As one of the most popu-
lar and dynamic video platforms by far, YouTube offers
everybody the freedom to publish videos. It currently
contains millions of different videos from music videos
to video blogs and from original videos to educational
videos. Videos can be uploaded to YouTube directly by
individuals. The site presents users with great freedom in
terms of uploading videos, commenting, and sharing (12).
However, YouTube was established for entertainment and
social purposes, not for patient and student education, and
there is still no effective control mechanism for health ed-
ucation (13). YouTube videos do not undergo peer evalu-
ation and therefore, Internet users searching YouTube for
health information can encounter incorrect and potentially
misleading content. Many studies have evaluated You-
Tube content from various medical and dentistry perspec-
tives and there has been reported to be significant hetero-
geneity in the quality of the information provided (14-21).
Although there are studies in the literature that have eval-
uated the quality of some health practices presented on
YouTube, to the best of our knowledge there has been no



previous study that has evaluated the quality of videos re-
lated to GTR on YouTube. Therefore, the aim of this study
was to evaluate the quality, reliability and usability in stu-
dent education of videos on YouTube about ‘Guided Tis-
sue Regeneration’. Our null hypothesis was that the char-
acteristics of the uploader have no effect on the quality of
the information in the video content.

MATERIALS AND METHODS

This was a cross-sectional study analyzing the educational
content of videos on the YouTube platform. As no human
or animal subjects were used, Ethics Committee approval
was not required. No patient information was used in the
study, so there was no requirement for patient informed
consent.

Sample size calculation

The sample size was calculated using G*Power 3.1.9.4
analysis program (Heinrich-Heine-Universitat Diissel-
dorf, Germany). With an alpha type 1 error of 0.05, a study
power of 95%, and an effect size of 0.50, the minimum re-
quired sample size was calculated to be 45. In our study, a
total of 131 videos were included following the screening
of 500 videos.

Video identified using the search
term ‘guided tissue regeneration’
(n=500)
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Study design

On 22 July 2024, a search was made of YouTube using the
English language search term, Guided Tissue Regenera-
tion. To collect accurate data, a new YouTube user account
was set up without any search history or saved videos.
Using the default settings on YouTube and no filter (the
only default setting filter was for relevance), the first 500
videos were screened, and the relevant videos were saved
to the playlist.

The study exclusion criteria were defined as videos with
no sound and/or subtitles, videos shorter than 1 minute in
length, those that were not in English, that were not rele-
vant to the subject and/or that explained a different pro-
cedure, repeated videos, and those which were advertise-
ments and/or introductory for the video uploader for the
purpose of likes. After the examination of these videos ac-
cessible to everyone, 369 videos were excluded in accor-
dance with the study exclusion criteria. The remaining 131
videos were included in the study, were re-evaluated when
necessary, and recorded on a document (Supplement 1).
The flowchart of the search strategy is shown in Figure 1.

167 Videos exculuded irrelevant video

Initial screening
(n=333)

(0n=167)

Videos assesed for eligibility
(n=324)

> 9 video exculuded repetetive video (n=9)

184 exculuded repetetive video
language other than English (n=24)
being lass than one munite (n=53)

Videos included in the analysis
(n=131)

like and dislike count disabled (n=5)
no audio and subtitles (n=65)
advertising or promotion (n=46)

y

Guided Tissue
Regeneration (n=56)

Guided bone
regeneration (n=51)

Alveolar Socket Protection

(n=24)

Fig. 1. Flowchart of the search strategy

A record was made for each video of the duration (min-
utes), total number of views, number of likes and dislikes,
the time since upload, source of upload, and the video
subject. The source of the video upload was separated as
physicians and non-physicians. The subjects of the videos
were recorded as guided tissue regeneration, guided bone
regeneration, and socket protection. The viewer interac-
tion index (22), video power index (23), and view rates
(22) were calculated using the formulas below.

* Interaction Index = likes-dislikes/views x 100%

* Video Power Index = (likes rate x views rate)/100

* View rate = views/number of days since upload x 100%
To evaluate the reliability of the videos, the modified ver-
sion of the DISCERN tool, developed by Charnock et al.,
was used. (24) The modified DISCERN reliability tool
consists of 5 items with a Yes or No response. Each Yes is
scored as 1 point and each No as 0 points, to give a total
score in the range of 0-5 points. Higher points indicate
higher reliability.

K] |
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GQS was used to evaluate the quality of information pro-
vided, the quality of the video, accessibility of the infor-
mation, and the benefit to patients (25). The content qual-
ity is scored from 1-5, with a score of 5 points indicating
the highest quality. More information about the GQS sys-
tem is shown in Figure 2.

Score | Definition

1 Poor quality, poor flow of the video, most information missing,
not at all useful for patients

2 Generally poor quality and flow, some information listed but
many important topics missing, of very limited use to
patients

3 Moderate quality, suboptimal flow, some important informa-

tion adequately discussed but others poorly discussed,
somewhat useful for patients

4 Good quality and generally good flow. Most of the relevant
information is listed but some topics are not listed. useful for
patients

5 Excellent quality and flow, very useful for patients

Fig 2. Global Quality Scale (GQS)

The Usefulness for Students Score (26) of YouTube vid-
eos was evaluated under 8 headings of Definition, In-
dications, Contra-indications, Advantages, Procedure
Applied, Complications, Postoperative, Prognosis and
Survival, with content for each scored as 1 point to give a
total score in the range of 0-8 points. A score of 0-2 points
is interpreted as misleading and weak video content (1)
not including information about the 8 areas evaluated. A
score of 3-5 points is interpreted as a moderate level (2)
giving a positive message about GTR but insufficient in
some areas. A score of 6-8 points indicates excellent (3)
video content providing students with detailed, valid, and
accurate information.

The Usefulness points were determined according to the
quality and flow of the content;

Weak (1): poor quality, weak flow, missing and insuffi-
cient information.

Moderate (2): moderate quality, insufficient flow, insuffi-
cient information about the content.

Excellent (3): excellent quality and flow, comprehensive
and very useful information.

The accuracy of scientific information was evaluated ac-
cording to the American Periodontology Academy and the
European Periodontology Federation Consensus Reports
and was explained with reference to the literature. The
videos were evaluated by 2 periodontologists (EB, ECO).
Disagreements between the periodontologists in the scor-
ing of a video were resolved by discussing with reference
to literature until consensus was reached. Each author in-
dependently performed the evaluation, and their scores
were subsequently analyzed for interrater reliability using
Cohen's kappa statistics. The analysis revealed substantial
agreement between the authors, with kappa coefficients of
0.901 for the GQS, 0.948 for the DISCERN, and 0.922 for
the Usefulness scores.

Statistical analysis

| j

Data obtained in the study were analyzed statistically
using IBM SPSS vn. 25 software. Descriptive statistics
were stated as mean + standard deviation (SD), median,
minimum and maximum values for continuous variables
and as number (n) and percentage (%) for categorical
variables. Conformity of the data to normal distribution
was assessed with the Shapiro-Wilk test. In comparisons
of three or more independent groups of data not show-
ing normal distribution, the Kruskal Wallis test was used.
To determine from which group a difference originated,
post-hoc corrected Bonferroni tests were applied. In the
examination of relationships between continuous mea-
surements not showing normal distribution, Spearman
correlation analysis was applied. Kendal’s Tau correlation
analysis was used in the examinations of relationships
between sequential and continuous measurements. In the
evaluation of relationships between categorical variables,
the Pearson Chi-square test was used when the sample
size assumption was met (expected value >5). The value
of P <0.05 was accepted as statistically significant.

RESULTS

The data of the descriptive characteristics of the videos in-
cluded in the study are shown in Table 1. The relationships
between GQS, Usefulness, and DISCERN scores and the
video characteristics are shown in Table 2.

A statistically significant, positive, and low-level correla-
tion was determined between the number of views, number
of likes, number of followers, video duration, viewing rate,
and video power index and the GQS (r=0.180; r=0.158;
=0.166; r=0.181; r=0.182; r=0.212, respectively, p<0.05).
The relationship between the Usefulness points and the
number of followers and the video duration was deter-
mined to be statistically significant, positive, and low-level
(r=0.164; r=0.245, respectively, P < 0.05). A statistically
significant, positive, and low-level correlation was deter-
mined between the DISCERN score and the number of fol-
lowers and video duration (r=0.133; r=0.223, respectively,
P <0.05).

The correlations between the video characteristics are
shown in Table 3. A statistically significant, positive, mod-
erate-high level relationship was determined between the
number of views and the number of likes, number of dis-
likes, number of followers, viewing rate and video power
index (r=0.836; r=0.659; r=0.664; r=0.950; r=0.899, re-
spectively, P < 0.05). A statistically significant, positive,
high-level relationship was determined between the view-
ing rate and the video power index (r=0.946, P <0.05).

The video characteristics according to the video upload
source are shown in Table 4. There was no statistical sig-
nificance between the video characteristics according to the
video upload source ( P > 0.05). The distributions and re-
lationships between the GQS, Usefulness, and DISCERN
scores of the videos according to the upload source are
shown in Table 5.



Table 1. Distribution of videos according to their descriptive features
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Min.-Max. Mean+S.S(Median)
Number of views 1-677000 18705.05+74134.87(1300)
Number of likes 0-3900 129.02+436.44(13)
Number of dislikes 0-199 4.85+19.36(0)
Time since upload (months) 9-306 61.19+40.33(48)
Number of followers 1-1220000 22917.22+108914.91(2720)
Video duration (sec) 60-6329 846.16+1282.83(328)
Interaction index -14.29-18 1.7£3.21(0.95)

Viewing Rate 0.14-74181.25 2540.67+9247.41(226.36)
Like Ratio 0-100 87.47+30.57(100)

Video Power Indeks 0-73388.65 2435.17+9047.2(184.44)
n %

Guided Tissue Regeneration 56 427

Issues Guided Bone Regeneration 51 389

Alveolar Socket Protection 24 183

Score 1 13 99

Score 2 19 145

GQS Score 3 32 244

Score 4 44  33.6

Score 5 23 176

Poor 20 153

Usefulness Score Moderate 72 55.0

Excellent 39 29.8

1 24 183

2 51 389

DISCERN 3 28 214

4 17 13.0

5 11 84

Soiwcs ot video DenﬁsUP;ﬁodogtologist . 73  55.7

Not Dentist/ Periodontologist 58 443

Table 2: Relationships between GQS, Usefulness and DISCERN scores and video features

GQS Usefulness DISCERN
Number of views r 0.180 0.062 0.082
p 0.006* 0.368 0.212
Number of likes r 0.158 0.088 0.046
p 0.016* 0.205 0.489
Number of dislikes r 0.139 0.064 0.076
p 0.061 0.419 0.313
Time since upload (months) r -0.007 -0.012 -0.012
p 0921 0.865 0.862
Number of followers r 0.166 0.164 0.133
p 0.011* 0.018* 0.043*
Video duration (sec) r 0.181 0.245 0.223
p 0.006* <0.001* 0.001*
Interaction Index r -0.014 0.040 -0.020
p 0832 0.563 0.757
Viewing Rate r 0.182 0.073 0.084
p 0.005* 0.288 0.199
Like Ratio r -0.014 -0.012 -0.044
p  0.852 0.875 0.548
Video Power Indeks r 0.212 0.103 0.089
p 0.001* 0.135 0.173

r: Kendal's Tau coefficient, *p<0,05
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Table 3. Relationships between video features

Number = Number | Time Number = Video  Interaction = Viewing  Like Video
of likes of since of duration index Rate Ratio Power
dislikes | upload @ followers = (sec) Indeks
(months)
Number r 0836 0.659 0319 0.664 0.159 -0.209 0.950 -0.225 0.899
of views p | <0.001*  <0.001*  <0.001* <0.001* 0.070 0.017* <0.001* | 0.010% <0.001*
Number T 0.645 0.085 0.613 0.250 0.238 0.858 -0.057 0918
of likes p <0.001* = 0333 <0.001*  0.004* 0.006* <0.001* | 0517  <0.001*
Number T 0.216 0.526 0.181 -0.147 0.625 -0.632 0.618
of dislikes | p 0.013*  <0.001* @ 0.038* 0.094 <0.001* | <0.001* <0.001*
Time T 0.036 -0.234 -0.384 0.038 -0.123 0.031
since p 0.687 0.007* <0.001* 0.664 0.160 0.726
upload
(months)
Number T 0.286 -0.044 0.695 -0.249 0.634
of P 0.001* 0.616 <0.001*  0.004*  <0.001%*
followers
Video T 0.189 0.233 0.013 0.276
duration P 0.030* 0.007* 0.881 0.001*
(sec)
Interaction | r -0.088 0.536 0.030
Index p 0319 | <0.001* 0.731
Viewing T -0.189 0.946
Rate p 0.031*  <0.001*
Like Ratio | r -0.042
P 0.636
r: Spearman Correlation coefficient, *p<0,05
Table 4. Distribution and comparison of relevant features of videos according to video upload source
. . . Not
Dentist/Periodontologist Dentist/Periodontologist
. . Test
Mean.=S.D.(Median) Mean+=S.D.(Median) Statistics P
Number of
Slacs 22843.64+85586.61(1400) 13496.12+56854.43(1200) 0229 0819
Number of
likes 149.01+495.91(20) 103.84+350.16(10) _0988 0323
Interaction
index 1.78+2.64(0.95) 1.61+3.83(0.96) 20394  0.694
Viewing
Rate 2758.2+8799.97(150.44) 2266.88+9852.82(226.96) 0410  0.682
Like Ratio 88.56+29.34(100) 86.1+32.26(100) -0.043  0.966
Video
Power 2629.27+8520.72(150.44) 2190.87+£9739.71(204.62)
indeks -0.209  0.835

Mann Whitney U test

No statistically significant relationships were determined
between the video upload source and the GQS, Useful-
ness, and DISCERN scores ( P> 0.05).

The distribution of video characteristics according to GQS
scores is shown in Table 6. Statistically significant differ-
ences were determined in the number of views, number
of likes, number of followers, video duration, viewing
rate, and video power index according to GQS scores (P
< 0.05). The number of views and number of followers of
videos with a score of 5 points were found to be signifi-
cantly higher than those of videos with a score of 1 point
(p=0.005, p=0.023). The viewing rate and video power

Bis

index scores were significantly higher in videos with a
score of 5 than in those with a score of 1 point (p=0.002,
p=0.002).

The distribution of video characteristics according to Use-
fulness scores is shown in Table 7. Statistically significant
differences were determined in the number of followers
and video duration according to the Usefulness scores
(P < 0.05). The number of followers of videos with an
excellent Usefulness score was found to be statistically
significantly higher than that of videos with a moderate
Usefulness score (p=0.012), and of videos with a poor and
moderate Usefulness score (p=0.005, p=0.008).
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Table 5. Distributions of relevant features of videos and their relationships according to video upload source

GQS Scor 1
Scor 2
Scor 3
Scor 4
Scor 5
Usefulness Poor
Score Moderate
Excellent
DISCERN 1
2
3
4
5

Dentist/Periodontologist Not

n
5
7
17
29
15
11
35
27
10
27
17
10
9

%
385
36.8
53.1
65.9
65.2
55.0
48.6
69.2
41.7
529
60.7
588
81.8

Dentist/Periodontologist
%K. n % %K. Test Statistics P
6.8 8 61.5 13.8
9.6 12 63.2 20.7
233 15 46.9 259 7.094 0.131
39.7 15 34.1 25.9
20.5 8 348 13.8
15.1 9 45.0 15.5
47.9 37 51.4 63.8 4364 0.113
37.0 12 308 20.7
13.7 14 583 24.1
37.0 24 47.1 41.4
233 11 393 19.0 5.467 0.243
13.7 7 41.2 12.1
123 2 18.2 34

Pearson Chi Square tests, %: Line percentage, %K.: Column percentage for source

Table 6. Distributions and comparison of video features according to GQS scores

Number of views

Number of likes

Number of followers

Video duration (sec)

Interaction index

Viewing Rate

Like Ratio

Video Power indeks

GQS
Scor 1
Scor 2
Scor 3
Scor 4
Scor 5
Scor 1
Scor 2
Scor 3
Scor 4
Scor 5
Scor 1
Scor 2
Scor 3
Scor 4
Scor 5
Scor 1
Scor 2
Scor 3
Scor 4
Scor 5
Scor 1
Scor 2
Scor 3
Scor 4
Scor 5
Scor 1
Scor 2
Scor 3
Scor 4
Scor 5
Scor 1
Scor 2
Scor 3
Scor 4
Scor 5
Scor 1
Scor 2
Scor 3
Scor 4
Scor 5

Mean=S.S.(Median) Test Statistics P
1597.46+3057.57(115)

10187.32+19650.99(1900)

10513.47+27550.61(1500) 12.405 0.0151*

22714.77+102824.95(1100)
39137.13£98073.85(3900)
12.15£17.85(5)
80.21=121.61(19)
87.69+229.48(12.5) 9.688 0.046*
165.14+608.14(10.5)
223.78+540.01(33)
1672.4622001.13(527)
93016.95+278378.84(3048)
11813.56+27917.76(1055) 12.195 0.016*
9364.32+11518.28(4397.5)
18392.52+15909.14(26000)
204.77+185.26(120)
645.47+1138.51(314)
575.84960.13(278.5) 13.922 0.008*
1312.5£1690.46(452)
858.43£970.29(411)
2.51+7.68(0.87)
2.07+3.21(1.19)
2.07+3.2(0.9) 0.284 0.991
1.25+1.26(0.93)
1.31£1.21(1.11)
247.88+551.46(24.21)
1116.5+2052.45(328.54)
1427.15+3420.93(196.93) 14.428 0.006*
2527.25+10205.9(141.28)
6587.99+16057.3(668.84)
77.69+42.46(100)
81.64+37.04(100)
86.55+33.31(100) 1.166 0.884
88.55+28.92(100)
97.06+5.68(100)
242.22+554.01(23.52)
1003.48+1978.05(150.44)
1359.95+3266.94(162.12) 14.948 0.005*
2470.94+10045.9(136.18)
6284.9+15691.36(603.93)

Kruskal Wallis test. Bonferroni test, *p<0,05

The distribution of video characteristics according to DIS- was determined to be significantly longer in videos with a
CERN scores is shown in Table 8. Statistically significant DISCERN score of 5 points compared to those with scores
differences were determined in video duration according of 1, 2, and 3 points (p=0.001, p=0.001, p=0.0022, respec-
to the DISCERN scores ( P < 0.05). The video duration tively).
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Table 7. Distribution and comparison of video features according to usefulness scores

Usefulness . Test
Scores Meani3.S.(Median) Statistics p
Poor 13642.5=33887.15(911.5)
Number of views Moderate 23790.69+94321.81(1650) 0.821 0.663
Excellent 11912.33+38670.55(1300)
Poor 101.8+285.74(9)
Number of likes Moderate 159.81+£552.29(12.5) 1.758 0.415
Excellent 86.13+191.86(19)
Number of Poor 21862.55+40072.11(2815)
followers Moderate 27429.67+145392.15(974.5) 10.062 0.007*
Excellent 15127.41+13469.93(10600)
Midss diatics Poor 334.15+321.17(261)
(sec) Moderate 570.22+880.34(296.5) 12.905 0.002*
Excellent 1618.15+1799(765)
Poor 2.09+3.98(0.86)
Interaction Iindex Moderate 1.88+3.75(0.87) 0.321 0.852
Excellent 1.19+0.75(1.11)
Poor 1894.31+4287.82(240.01)
Viewing Rate Moderate 3093.74+11763.26(176.76) 1.184 0.553
Excellent 1851.08+4850.6(259.38)
Poor 81.92+36.11(100)
Like Ratio Moderate 86.87+32.71(100) 1.105 0.576
Excellent 91.43+22.65(100)
Wi Peivar Poor 1770.41+4105.45(98.28)
indeks Moderate 3027.1£11615.96(162.12) 2.257 0.323
Excellent 1683.28+4243.61(259.38)
Kruskal Wallis test. Bonferroni test. *p<0,05
Table 8. Distributions and comparison of video features according to DISCERN scores
DISCERN Mean.£S.S.(Median) Test Statistics p
Number of views Scor | 14773.92+31987.03(745)
Scor 2 25540.18+110801.22(1500)
Scor 3 9115.71+18285.31(1850) 2.709 0.608
Scor 4 26000.24+58932.84(2200)
Scor § 8726.73+£22745.91(1000)
Number of likes Scor | 109.25+261.37(12.5)
Scor 2 155.71+639.06(13)
Scor 3 98.93+205.97(11) 2.053 0.726
Scor 4 144.35+245.63(19)
Scor § 101.27+240.16(17)
Number of followers Scor | 24251.04+55921.56(3528)
Scor 2 8975.35+14639.01(1008)
Scor 3 57069.54+228484.93(4980) 6.250 0.181
Scor 4 12087.88+13638.11(4700)
Scor § 14449.73+12493.47(7970)
Video duration (sec) Scor 1 526.5+836.91(253)
Scor 2 554.29+886.35(306)
Scor 3 599.46+1146.63(231) 22.728 <0.001*
Scor 4 1655.41+1981.09(624)
Scor § 2274.09+1348.68(2662)
Interaction index Scor | 3.24+4.99(0.96)
Scor 2 1.47+3.53(0.83)
Scor 3 1.31+1.43(1.1) 1.556 0817
Scor 4 1.1420.74(0.97)
Scor 5 1.320.93(1)
Viewing Rate Scor | 1776.03+3905.69(88.07)
Scor 2 3386.02+13837.53(224.79)
Scor 3 1909.5+4079.82(340.15) 2511 0.643
Scor 4 2849.79+5960.01(299.72)
Scor 5 1418.48+3119.45(242.08)
Like Ratio Scor | 93.32+20.98(100)
Scor 2 81.53+37.73(100)
Scor 3 86.69+31.35(100) 0.816 0.936
Scor 4 96.95+5.76(100)
Scor 5 89.63+29.83(100)
Video Power Indeks Scor 1 1684.62+3725.78(88.07)
Scor 2 3325.78+13669.78(184.44)
Scor 3 1838.32+3996.1(174.3) 3.332 0.504
Scor 4 2496.48+4886.52(272.47)
Scor 5 1368.02+2976.21(242.08)

Kruskal Wallis test, Bonferroni test, *p<0,05



DISCUSSION

The aim of this study was to evaluate the utility of You-
Tube videos in the field of periodontology. Quality points
were used to measure the utility of content related to
guided tissue regeneration (GTR) operations in both stu-
dent education and patient information. To the best of
our knowledge, this is the first study to have evaluated
the content of YouTube videos related to GTR. A total
of 131 videos were analyzed in the study, and the results
demonstrated that the YouTube videos contained useful
information related to GTR, but it was not determined to
be sufficient for use in either student education or patient
information. Additionally, the null hypothesis that upload-
ers of GTR-related videos on YouTube do not affect the
content quality of the videos was accepted.

The Internet is an easily accessible and comprehensive
information source. YouTube is different from other so-
cial media platforms as it contains more attractive visual
content. In this respect, YouTube is the Internet site most
preferred by students and patients for the acquisition of
information on a subject (10,13,27). During the educa-
tion process, dentistry faculty students can benefit from
YouTube videos with visual content in the acquisition of
information about surgical methods to be applied to pa-
tients. Some researchers, especially in studies of medical
students, have encouraged the use of YouTube videos
(27). YouTube videos have been shown to contribute to
education on subjects such as anatomy, diagnosis and
treatment of diseases, surgical methods, basic life-sav-
ing methods, and protection against infectious diseases
(10,13,27). In recent years, YouTube has often been used
to acquire knowledge on health-related subjects, as it can
be accessed easily by patients, is easy to use, and there
are no costs (13). Therefore, patients and students often
research subjects on YouTube (27). In a study in the liter-
ature that researched the effects of YouTube videos on the
preferences and perceptions of students, it was concluded
that the use of YouTube had a positive effect on the educa-
tion and learning process (27). In another study by Azer et
al.(28) information about cardiovascular mechanisms was
compared in textbooks and YouTube videos, and it was
shown that the use of YouTube could be an ideal resource.

Wu et al. (29) evaluated the quality of videos about gin-
gival bleeding and reported that 14.02% of the videos
had excellent quality points, 55.4% had moderate points,
and 30.84% had poor points. In many other studies, the
quality of YouTube videos has been similarly evaluated,
and the information content has been shown to be weak
(12,30,31). In the current study, the quality of the videos
related to GTR was determined to be excellent at 29.8%,
moderate in 55% and poor in 15.3%. Although the rate of
videos evaluated as excellent in this study was higher than
that of other studies, there must be an increase in aware-
ness that all the information obtained by students from
online video sources is not completely accurate. Of the
videos examined in this study, 73 (55.7%) were uploaded
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by a dentist/periodontologist and 58 (44.3%) were from a
source not in dentistry/periodontology. In the study by Wu
et al., most videos (n=69, 64.48%) were seen to have been
uploaded by dental practitioners/specialists, and the Use-
fulness points of the videos were evaluated as excellent in
14.02%, moderate in 55.4%, and poor in 30.84%. In the
current study, the Usefulness points of the videos related
to GTR were evaluated as excellent in 29.8%, moderate in
55%, and poor in 15.3%. The current study findings were
like those of Wu et al., in that many video uploaders were
doctors and most of the Usefulness scores were evaluated
as moderate.

Like the current study, Yavuz ef al. (32) and Kurian ef al.
(33) also evaluated video quality and reported that the vid-
eos were uploaded at a high rate by dentists/specialists. As
a result of the study by Yavuz et al. evaluating the quality
of videos related to accelerated orthodontic treatment, the
Usefulness score of the videos examined was reported to
be excellent at a high rate (32). The high quality of the
evaluated videos was attributed to them having been up-
loaded by specialists, and thus Yavuz et al. stated that the
uploading of videos by specialists increased the quality
of videos and was therefore beneficial for patient educa-
tion. In contrast, in the study by Kurian et al., the quality
of videos related to fixed implant-supported prostheses
was shown to be low (33). The reason for this was said
to be that these videos had been uploaded by dentists not
only for patient information, but to introduce a product
and for advertising purposes. The low quality of videos
uploaded by companies is due to the aims generally being
for product launch, advertising or marketing, and there is
insufficient medical information. Although there was no
significant difference in the quality and Usefulness scores
according to the source of upload of the YouTube videos
related to GTR in the current study, the Usefulness scores
of the videos uploaded by doctors were found to be higher.
In a study by Menziletoglu et al. (26) evaluating the qua-
lity of YouTube videos about dental implants, there was
similarly reported to be no significant difference between
the Usefulness points and the upload source and interac-
tion index. Gas et al. (34), evaluated 97 videos related to
Botox and reported that video quality was not affected by
the video upload source, like the current study. It will be
beneficial for dentists to make greater efforts to provide
more comprehensive information about GTR on YouTube.
If the quality of the videos and content of the videos up-
loaded on YouTube is increased, it will be able to become
a more useful platform for both patients and students.

The content of the videos related to GTR on YouTube in
this study was determined to usually be “indications” and
“procedures applied”. There was determined to be very
little content about potential complications, contra-indica-
tions, prognosis and survival rates in the videos evaluated.
Essentially the content of the YouTube videos had been
prepared in a way that would positively affect treatment,
and the subjects of potential complications, contra-indi-

i |



NGRS WRIPIPERIIORN Bozkurt E. ve Cetin Ozdemir E.

cations, prognosis and survival rates were seen to be not
much mentioned in the videos. This demonstrates that the
video content has been designed to persuade the general
population to have treatment. Incorrect and insufficient
related to GTR in YouTube videos can affect the attitudes
and decisions of patients towards treatment. Therefore, it
is important that the quality of YouTube videos contain-
ing health-related information is controlled. It has been
recommended that social networks are monitored or the
information in video content is controlled by healthcare
specialists and public institutions to be able to prevent the
sharing of incorrect health-related content on social media
platforms (29). However, no such practice has been devel-
oped to date (29,35). Nevertheless, YouTube could offer
the feature of a certificate evaluating the quality of videos
uploaded by dentists and professional associations. Vid-
eos meeting the certification standards could be given an
official grade and users could be informed that the infor-
mation related to dental procedures in these videos is from
a reliable source (29). When users are then searching for
answers to questions related to GTR, the officially certi-
fied videos could be presented first. For dentists to be able
to recommend high quality, reliable videos on YouTube
to patients, YouTube must provide a service as a reliable
source of dental information. On this basis, healthcare
professionals must be aware of the information on the In-
ternet, should check the reliability of YouTube videos and
recommend correct sources to patients. If health-related
videos were evaluated for quality and content before being
uploaded to the Internet, this problem could be eliminated,
and patients would be able to obtain correct information
on the subjects for which they are looking.

For the training or further self-development of dentists and
doctors, YouTube videos are a source with the advantages
of being cost-free and easily accessible from mobile de-
vices or desktop computers (36). It has also been said that
YouTube videos could be useful for ongoing professional
training in addition to the patient information education
method (37). For ongoing professional education videos
to be useful, the content must be based on scientific results
and the images must present scientific facts (37). Accord-
ing to the DISCERN criteria, 38.9% of the videos related
to GTR on YouTube in this study used reliable informa-
tion sources and 21.4% were seen to present balanced and
unbiased information. However, information presented on
social media sites is generally incomplete and without ref-
erences (38). Therefore, users must confirm the reliability
and quality of the information. In addition, the informa-
tion presented to members of the profession should be dif-
ferent from that explained to patients as the public.

The duration of videos graded as excellent in this study
according to the Usefulness points was seen to be signifi-
cantly longer. There was determined to be a statistically
significant positive correlation between video duration
and the GQS, Usefulness points, and DISCERN score.
This result was thought to be, since the content could be

20

explained more as the length of the video increased. Sim-
ilar results were reported by Wu et al. as longer videos
were seen to have higher mean DISCERN, Usefulness
and GQS points, and longer videos were better quality and
more reliable (29). However, in another study by Ajumobi
et al., it was shown that videos shorter than 4 minutes were
more specific and attracted a broader mass (17). Delli et
al. (39) reported the video duration found to be useful for
viewers was approximately 7 minutes. In another previ-
ous study, video length was determined to influence the
decision to watch or not watch the video (40). Therefore,
when producing videos, attention must be paid to both the
video content and video duration to be able to attract the
attention of users and to be more educational.

In this study, a statistically significant, positive correla-
tion was determined between the GQS and the number of
views, number of likes, number of followers, video du-
ration, viewing rate, and video power index. From these
findings it can be said that high-quality videos on You-
Tube were viewed more and had more likes. However,
no significant relationship was determined between the
Usefulness points and the total views, which could show
that a low number of students viewed videos with high in-
formation content. This result could have been affected by
factors such as advertising and the number of followers.
As a result of the analyses in this study, there were found
to be statistically significant positive, moderate-high level
correlations between the number of views and the number
of likes, viewing rate and video power index. This was at-
tributed to the formulas used to calculate the viewing rate
and video power index.

There were some limitations to this study, primarily that
results could vary depending on the key words used in the
search. In addition, as YouTube is a dynamic platform, the
search results could change according to the date and time,
as many videos are added and removed every day. A third
limitation was that YouTube videos are selected according
to the memory of cookies in a previous search and/or the
results of previous searches on that computer. This results
in different video lists presented to each person searching
for YouTube videos. Finally, the search was only made of
English language videos, and searches made in other lan-
guages will result in different video lists.



CONCLUSION

The results of this study demonstrated that of the videos
related to GTR on YouTube, there were observed to be
videos of insufficient quality and reliability for patient in-
formation or for the education of dentistry students. As
the Usefulness points of the videos did not change accord-
ing to the uploading source, it would be of great benefit
for dentists to make more effort to provide more compre-
hensive information about GTR on YouTube. Students
should have greater awareness of which sources should
be searched for and that all the information obtained from
online video sources is not completely correct. If videos
uploaded onto YouTube were to be controlled in respect
of content and quality, it could become a more useful plat-
form for both patients and students.
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Giliney Tirk Cocuk Populasyonunda
Iki Farkli Dis Yas1 Tespit Ynteminin
Kronolojik Yas ve Kemik Yasi ile Iliskisi

ABSTRACT

Objectives

The aim of the study is to assess the relation of Demirjian’s and Nolla’s dental age de-
termination methods with chronological age and bone age in Turkish children aged bet-
ween 10-15 years.

Material and Methods

In the retrospective study, 717 children were included, their chronological age and bone
age in accordance with Greulich-Pyle Atlas by evaluating left hand wrist radiograms,
dental age in accordance with Demirjian’s and Nolla’s methods by using panoramic
radiograms were analyzed. Statistical analyses were performed using SPSS version 23.0
for Windows (SPSS Inc., Chicago, Illinois, USA).

Results

The bone age and the dental ages calculated according to Demirjian’s and Nolla’s met-
hods was found higher than the chronological age by +0.29 year, +0.77 year and +0.23
year, respectively. The closest result to chronological age came from Nolla’s method.

Conclusion

In contrast to the previous studies in the South Turkish population, Demirjian method
was found to give incompatible results. In this study, it was shown that Nolla method is
more reliable in determining dental age for this population.

Key Words

Chronological age, Bone age, Dental age, Demirjian’s method, Nolla’s method
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oz

Amag

Calismanin amaci, 10-15 yas araligindaki Tiirk ¢ocuklarin-
da Demirjian ve Nolla'nin dis yasi belirleme yontemlerinin
kronolojik yas ve kemik yasi ile iliskisini degerlendirmektir.

Gerec¢ ve Yontemler

Retrospektif ¢aligmaya 717 gocuk dahil edildi, sol el bilek
radyogramlart degerlendirilerek Greulich-Pyle Atlas'a gore
kronolojik yaslar1 ve kemik yaslari, panoramik radyogram-
lar kullanilarak Demirjian ve Nolla'nin yontemlerine gore
dis yaslar1 analiz edildi. Istatistiksel analizler Windows igin
SPSS siiriim 23.0 (SPSS Inc., Chicago, Illinois, ABD) kul-
lanilarak yapildi.

Bulgular

Demirjian ve Nollanin yontemlerine gore hesaplanan ke-
mik yasi ve dis yaslari, kronolojik yastan sirastyla +0,29 yil,
+0,77 yil ve +0,23 yil yiiksek bulundu. Kronolojik yasa en
yakin sonug¢ Nolla'nin yonteminde geldi.

Sonug¢

Giiney Tiirk popiilasyonunda yapilan 6nceki ¢alismalarin ak-
sine, Demirjian yonteminin uyumsuz sonuglar verdigi bulun-
du. Bu ¢aligmada, Nolla yonteminin bu popiilasyon i¢in dis
yasini belirlemede daha giivenilir oldugu gosterildi.

Anahtar Sozciikler
Demirjian yontemi, Dis yasi, Kemik yasi, Kronolojik yas
Nolla yontemi

Gunen Yilmaz S. et al. PAN'GREDISTMELARIEH)

INTRODUCTION

Chronological age (CA) refers to the real, unalterable age of
an individual. Age determination plays a key role in clinical
dentistry. Morphological, histological and radiological age
determination methods are available, but radiological meth-
ods are frequently used. Radiologically, a number of methods
are used to detect bone age (BA) (1,2) and dental age (DA)
(3,4). These methods combined with CA show differences in
different ethnic groups because of varying genetic features,
dietary habits, socioeconomic development levels of individ-
uals and countries and climate.

BA is determined in living individuals using methods such as
fusion of the diaphysis to the epiphysis of bones and fusion
of the skull sutures, pubic symphysis and costal cartilage os-
sification and evaluation of cervical vertebrae. BA is assessed
using Greulich-Pyle (1) and Tanner-Whitehouse (2) atlas in
individuals younger than 22 ages. In various identification
studies, teeth were often used to determine age, and several
methods are available to detect DA (3-6).

In age determination, the teeth are evaluated in two major
periods as primary dentition and permanent dentition. When
DA is determined, the developmental stages and calcifica-
tion grades of the dental tissues are considered. Assessment
of dental calcification is often more useful and effective than
evaluation of time of riding.

A study by Demirjian ez al. (3) in 1973, which were updat-
ed in 1976, evaluated dental tissuesusing eight stages with a
scoring system ranging from A to H for seven teeth on the
left mandibular side and eight stages of development, four of
which were root development stages. The Demirjian method
(DM) is a common method that is easy to use, and many
studies have been conducted in different countries using this
method (7-11).

In 1960 Nolla’s developmental tables were used to predict
the CA of boys and girls based on the standarts of dental de-
velopment. The development of each tooth was examined
through 10 stages. In addition, maxillary and mandibular
permanent teeth were evaluated using radiograms by analys-
ing and assigning a suitable number for each tooth. Using
the tables created separately for girls and boys, the age of
the person was estimated by finding the age in relation to the
total score of the seven teeth in the lower left half-tree (4).

The Nolla method (NM) is a commonly used method, sim-
ilar to Demirjian, and it has been used in a large number of
studies in different patient groups (12-16). The DM and NM
have been used together in different countries to evaluate CA
and DA (11,15,16).

The present study aimed to determine the age of teeth of chil-
dren from a Southern Turkish population using the DM and
NM, as well as evaluate their suitability by analysing their
relation to CA and BA.
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MATERIAL and METHODS
Subjects

This study was planned retrospectively and using panoramic
radiographs from 717 south Turkish children (383 girls and
334 boys aged between 10-15 years). Panoramic images
were collected from children who applied to Akdeniz Uni-
versity Faculty of Dentistry between 2014-2016. This study
was approved by the Ethics Committee for Clinical Research
at Akdeniz University Faculty of Medicine (decision no: 594,
date: 16.11.2016).

Inclusion criterias of study were presence of all mandibular
teeth, good radiographic quality and no previous orthodontic
treatment. Exclusion criteria were hypodontia, malnutrition,
supernumerary tooth, malignant disease, systemic and bone
mineral disease, skeletal malocclusions, extraction, conge-
nital anomalies and agenesis of permanent teeth from the left
mandibula.

Collection of radiographs

All hand wrist and panoramic radiographs of all children
were obtained by the same person as the patient’s radiation
dose with PLANMECA, (OY 00880 Helsinki, Finland) de-
vice. PRs were taken by giving in the patients standing with
the cervical vertebrae in the vertical position as much as pos-
sible and PRs were exposed with 64-66 kVp and 8-10 mA,
for 0.8-4 s depending on children size.

The radiographic views were captured with the image plate
system, Fujifilm FCR. Fuji IP cassette type cc, size 15 x 30,
Fuji Photofilm Co., LTD, Japan, was used for scanning. All
views were evaluated using the CDR®DICOM 3.5 (Schick,
USA), software, in dim light environment.

Evaluation of dental maturity and estimation of
DA, BA and CA

Chronological age was determined by calculating the differ-
ence between the date of birth and the date the panoramic
radiograph was taken.

BA was determined using the Greulich Pyle methods (1).
The maturation stage of all the bones in the left hand-wrist
region was evaluated separately. The BA of each child was
determined by comparison with the sample graphs of Greu-
lich Pyle atlas.

DA was calculated by Demirjian (3) and Nolla methods (4).

Demirjian’s method

Teeth development can be categorised into eight stages: four
stages involved root development and the other four stages
involved calcification. In this method, seven teeth on the
mandibular left side evaluated through eight stages with a
scoring system from A to H. The letter corresponding to the
degree of calcification in the radiogram of the person was de-
termined and the scores corresponding to each letter in the ta-
bles were determined and added individually. Subsequently,

B2

the dental age corresponding to the scores previously found
in the tables given for boys and girls was determined. The
sum of all scores indicates the individual’s dental formation
score.

Nolla’s method

The permanent maxillar and mandibular teeth, excluding
the third molar teeth, were analysed by evaluating the ra-
diographs and giving a suitable number to each tooth. Each
permanent left mandibular tooth was detected and defined
a number between 1 and 10 (1: No sign of calcification, 10:
Apical end closed). The development process of each tooth
could be divided into 10 stages, and the teeth on the radio-
graphs are matched to the images in the development table
by Nolla.

DA, BA and CA of the children were calculated by the same
researcher (S.G.Y) to elimine interobserver fault. BA and DA
were calculated without knowing the CA of the individual,
and the findings were prevented from affecting each other.

Statistical analyses

SPSS version 23.0 for Windows (SPSS Inc., Chicago, Illi-
nois, USA) was used for Statistical analyses. The assump-
tion of normality was determined by the Shapiro Wilk Test.
The difference of CA between different genders was tested
by independent sample t-test. The data are represented as
meantstandard deviation (SD). The Mann—Whitney U test
was used for the evaluation of categorical variables. The
relationships between continuous variables were evaluated
using Spearman’s rho correlation analysis. Friedman’s Test
/ Two Way Analysis of Variance by Ranks were statistical-
ly analysedfor females and malesand the Dunn—Bonferroni
posthoc adjustment for multiple comparisons. Kappa statistic
was used to detect intraobserver reliability (Kappa statistics
were 0.94).

RESULTS

A total of 717 panoramic and hand-wrist radiographs were
examined. The distribution of the 717 children (334 boys,
383 girls) by gender and age group was shown in Tablel.

Tablel. The distribution of the subjects by gender and age

Group (years) Female Male Total Percent
10.0-10.9 74 54 128 17.9%
11.0-11.9 87 60 147 20.5%
12.0-12.9 88 77 165 23%
13.0-13.9 74 83 157 21.9%
14.0-14.9 60 60 120 16.7%
Total 383 334 717 100%

The differences between the mean CA, BA and calculated
DA using the DM and NM for different age groups (10-15
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Table 2. The differences between the mean chronologic age, bone age and estimated dental age using the Demirjian and
Nolla method for different age groups for females and males (The Mann—Whitney U test)

Female Male
Age n Mean+Sd Median n Mean+Sd Median P
groups (Min-Max) (Min-Max)
CA 10-10.9 65 10.56+0.3 10.6(10-10.9) 52 10.57+0.27  10.6(10-10,9) 0.956
11-11.9 93 11.48+0.32 11.5(11-11.9) 53 11.52+0.3 11.5(11-11,9) 0.488
12-12.9 82 12.49+0.31 12.5(12-12.9) 81 12.55+0.3 12.6(12-12,9) 0.156
13-13.9 76 13.42+0.32 13.3(13-13.9) 76 13.51+£0.28  13.5(13-13,9) 0.044*
14-15 67 14.42+0.33 14.3(14-15) 72 1441032 14.3(14-15) 0.709
Total 383 12.44+1.34 12.3(10-15) 334 12.70+1.34  12.9(10-15) 0.011*
BA 10-10.9 65 10.61+0.81 11(8.9-13) 52 10.92+0.67  11(9-12.5) 0.007*
11-11.9 93 11.78+0.9 12(10-14) 53 11.7+0.64 11.5(10-13) 0.309
12-12.9 82 13.14+0.83 13(10-15) 81 12.48+0.72  12.5(11-14) <0.001*
13-13.9 76 13.71x0.67 13.8(12-15) 76 13.38+0.65 13.5(11.5-15.5) 0.001*
14-15 67 14.66+0.66 15(12.5-16) 72 14.11+£0.76  14(12.5-16) <0.001*
Total 383 12.76£1.57 13(8.9-16) 334 12.67+1.30  12.5(9-16) 0.386
DM 10-10.9 65 11.48+0.98 11.6(9.7-14.3) 52 11.27£0.78  11.35(9.1-13.5)  0.278
11-11.9 93 12.53£1.18 12.4(9.9-15.6) 53 12.32+1.1 12.3(10.1-14.8)  0.277
12-12.9 82 13.34x1.11 13.5(10.4-16) 81 12.88+1.24  12.5(10.7-15.7)  0.002*
13-13.9 76 14.07+1.01 14.6(11.1-16) 76 14.19+1.35  14.4(11-16) 0.513
14-15 67 14.39+1.06 14.6(11.6-16) 72 14.79+1.1 15.2(12-16) 0.065
Total 383 13.15+1.47 13.5(9.7-16) 334 13.25+1.68  13.1(9.1-16) 0.409
NM 10-10.9 65 10.52+1.19 10(9-15) 52 10.96+1.03  11(9-14) 0.013*
11-11.9 93 11.67+1.33 12(9-15) 53 12.08£1.25  12(10-15) 0.086
12-12.9 82 12.55+1.45 12(9-16) 81 12.68+1.39  13(10-16) 0.547
13-13.9 76 13.75+1.52 14(10-16) 76 13.67+1.29  14(10-16) 0.493
14-15 67 14.01x1.53 15(10-16) 72 14.33+0.9 14(12-16) 0.596
Total 383 12.49+1.87 12(9-16) 334 12.90+1.65  13(9-16) 0. 002*

CA=Chronological age, BA=Bone age, DM=Demirjian method, NM=Nolla method, SD:Standard deviation

years) and whole group for females and males are in Table
2. The BA and DA of both gender were higher than the CA.
The mean age + SD for CA, BA, DM and NM for the entire
study group are summarised in Table 2.

In this table where the differences between the gender are
shown; when only 13-13.99 age group individuals and total

girls and total males were compared within the mean CA val-
ues age groups average age of males was statistically larger
(p=0.044; 0.011). The average BA values are analyzed; ev-
cluding the total boys and girls and the age group 11-11.99,
difference between the genders was statistically meaning-
ful, (respectively=0.007, <0.001, 0.001, <0.001), in the age
groups 10-10.99 (B>G), 12-12.99 (G>B), 13-13.99 (G>B)
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Table 3. Friedman’s Test / Two Way Analysis of Variance by Ranks for females and males

Girls Total
Girls
Age 10-10.9 11-11.9 12-1.29 13-13.9 14-14.9
groups
Test; p 72.475; <0.001 68.263; <0.001 44.105; 27.481; <0.001 16.455; <0.001 157.115;
<0.001 <0.001
CA-BA -0.100; 0.999 -0.618; 0.007 -0.890; <0.001  -0.605; 0.023 -0.784; 0.003 0.615;
<0.001
CA-DM -1.515; <0.001 -1.419; <0.001 -1.037; <0.001  -1.053; <0.001 -1.149; 0.999 -1.059;
<0.001
CA-NM -0.108; 0.999 -0.242; 0.999 -0.073; 0.999 -0.737; 0.003 -0.082; 0.999 0.217;
0.121
BA-DM -1.415; <0.001 -0.801; <0.001 -0.146; 0.999 0.447; 0.196 -0.634; 0.027 -0.444;
<0.001
BA-NM <0.208; <0.001 -0.376; 0.281 <0.817; <0.001  -0.132;0.999 <0.701; 0.010 0.398;
<0.001
DM-NM -1.623; <0.001 -1.177; <0.001 -0.963; 0.999 -0.316;0.7%0 <0.067; 0.999 0.841;
<0,001
Difference  DM>BA,CAN DM>BANM,C  DM>NM,CA DM,NM,BA>C BA>CANM,D DM>BA,
M A BA>NM,CA A M CANM
BA>CA BA>CAN
M
Boys Total
Boys
10-10.9 11-11.9 12-129 13-13.9 14-149
Test; p 38.381;<0.001 24.287; <0.001 9.373; 27.454;<0.00 33.049; 0.001 102.943;
<0.025 1 <0.001
CA-BA -0.808; 0.009 <0.132; 0.999 <0.241;0.999  -0.197; 0.999 -0.583; 0.040 <0.082; 0.999
CA-DM -1.538;<0.001 -1.085; <0.001 -0.364;0436  -0.816; 0.001 -0.590; 0.036 -0.813; <0.001
CA-NM -0.769; 0.014 -0.632; 0.070 -0.025;0.999  -0.276;0.999  -0.174; <0.001 <0.251; 0.071
BA-DM -0.731; 0.023 -0.963; 0.001 -0.605;0.017  -1.013;0.999  -1.174; <0.001 -0.895; <0.001
BA-NM -0.038; 0.999 -0.500; 0.277 -0.265;0.999 -0.474;0.142  -0.410; 0.341 -0.334; 0.005
DM-NM -0.769; 0.014 -0.453; 0.425 -0.340; 0.565  -0.579; 0.060  -0.764; 0.002 0.561;<0.001
Difference  DM>CA BAN DM>CA BA DM>CA DM>CA,BA DM>CA BAN DM>CA BAN
M M M
BA>CA CA>BA NM>BA
NM>CA

and 14-14.99 (G>B) (respectively p=0.007,
<0.001, 0.001, <0.001). When the mean val-
ues of DM are reviewed; the girls' were statis-
tically higher than the boys' just in the group
of 12-12.99 age. In the mean NM age distri-
bution, the boys' average age was statistically
higher than the girls' only in the group of 10-
10.99 age and all girls-all boys (Table 2).

All age estimatation methods were checked
to each other by Peer Difference Test for both
gender and particularly in the all age groups
including total girls and total boys and the dif-
ferences and the similarities are shown in the
Table 3.Considering the age groups, CA-BA
and CA-NM were similar in girls in the group
of 10-10.99 age, the differences between them
were statistically insignificant. However, DM
was statistically different from other age de-
termination methods (DM>CA,BANM). In
the age group 11-11.9, DM was higher than
BA, CAand NM. BA was higher than CA. CA
and BM was statistically similar. In the group
of 12-12.99 age the findings are DM>NM,
CA and BA>NM, CA while CA and NM was
statistically similar. In the group of 13-13.99
age, all the age determination methods were
different from, bigger than CA (DM, NM,
BA > CA). In the group of 14-14.99 age, BA
was at a statistically meaningful level which
is higher than DM, NM and CA. CA, DM and
NM was statistically indifferent.

When it was examined in girls without differ-
entiating the age groups DM was statistically
bigger than all other age determination meth-
ods (DM > BA, CA, NM and BA> CA, NM)
(Table 3).

Considering the age groups, in the males in
the group of 10-10.99 age the findings were
as follows; NM,BA,CA<DM, and CA<BA,
and CA<NM. BA and NM were statistically
similar. In the group of 11-11.99 age, DM
was statistically bigger than CA and BA while
CA and BA were statistically similar to each
other (DM>CA,BA). In the group of 12-12.99
age DM was statistically bigger than CA, and
CA, BM and NM were statistically similar. In
the group of 13-13.99 age DM was statistical-
ly different from CA and BA (DM>CA,BA),
and CA, NM and BA were peer-like each oth-
er. In group of 14-14.99 age, statistically, DM
was bigger than CA, BA, and NM. Still in this
group, CA was higher than BA. NM and BA
was statistically similar to each other.

Statistically, DM was observed higher than
CA, BA and NM and also NM was higher



CA=Chronological age, BA=Bone age,DM=Demirjian method, NM=Nolla method,

*:Pearson’s correlation coefficients

Group (All) CA BA DM NM
CA
r 1 0.847 0.707 0.681
P <0.001* <0.001* <0.001*
BA
r 0.847 1 0.700 0.671
P <0.001* <0.001* <0.001*
DM
r 0.707 0.700 1 0.853
P <0.001* <0.001* <0.001*
NM
r 0.681 0.671 0.853 1
P <0.001* <0.001* <0.001*
Group (Female) CA BA DA NA
[ca
r 1 0.866 0.694 0.671
P <0.001* <0.001* <0.001*
BA
r 0.866 1 0.701 0.670
P <0.001* <0.001* <0.001*
[ pM
r 0.694 0.701 1 0.854
P <0.001* <0.001* <0.001*
NM
r 0.671 0.670 0.854 1
P <0.001* <0.001* <0.001*
| Group (Male) CA [ BA DA NA
CA
r 1 0.848 0725 0.690
P <0.001* <0.001* <0.001*
BA
r 0.848 1 0.724 0.698
P <0.001* <0.001 <0.001*
DM
r 0.725 0.724 1 0.874
P <0.001* <0.001* <0.001*
NM
r 0.690 0.698 0.874 1
P <0.001* <0.001* <0.001*
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Table 4. Results of the Pearson correlation coefficients performed for
total group, total male and female samples according to the all age

estimation methods

than BA in the examination among boys without any age
range consideration. CA and BA were statistically similar

(Table 3).

The CA, BA, Pearson coalescence (r) and p values be-
tween the dental age for DM and NM are presented in Ta-
ble 4-5 for the entire study group. The differences between
genders, children were assessed by the Mann—Whitney U

test for each method (NM, DM, BA and CA).

In the correlation analysis without considering age groups,
there was a large correlation between CA and other age de-
termination methods and as in decreasing order: BA, DM

and NM (r= 0.847; 0.707; 0.681) (Table 4).

Large correlations between CA and other age determination
methods was found for all girls and boys as in decreasing
order: BA, DM and NM (respectively, for girls r =0.866;
0.694; 0.671, for boys r=0.848; 0,725; 0.690) (Table 4).

Table 5 presents the correlation analysis in the girls and
boys with the consideration of age groups. According
to the table; in the girls in the goup of 10-10.99 age, the
highest correlations with CA were in NM, BA and DM re-
spectively. In the girls the group of 11-11.99, the largest
correlations with CA were in BA and DM respectively. In
the girls the group of 12-12.99 age, the largest correlations
with CA were in DM and NM respectively. In the girls the
age group 13-13.99, the largest correlations with CA were
in BA and DM respectively. In the girls the group of 14-
14.99 age the largest correlations with CA were in BA and
DM. In the boys the group of 10-10.99 age, the largest cor-
relation with CA was in BA. In the boys the group of 11-
11.99 age, the largest correlation with CA was in NM. In
the boys the group of 12-12.99 age, the largest correlations
with CA were in BA, NM and DM respectively. In the boys
the group of 13-13.99 age, the largest correlation with CA
was in BA. In the boys the group of 14-14.99 age, the larg-
est correlations with CA were in BA and DM respectively.

DISCUSSION

Age determination is often necessary for medical, odon-
tologic and forensic medicine aims. In this study, the re-
lationship among the DA, BA and CA was evaluated in
Turkish children. Many methods that assess skeletal and
dental development have been used for age determina-
tion, but inconsistent results within the same society and
in different societies were obtained (Table 6). However, in
previous studies, bone age and these 2 dental age determi-
nation methods were not compared together. In most of the
previous studies, it was observed that bone age folding was

performed more with Demirjian method (17,18).

L |
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Age [ Female [ Male
Group
BA DM NM BA DM NM
ca 0.404%% | 0.337** | 0.482%* 0.290* | 0.069 0.142
| 0.001 | 0.006 <0.001 10037 | 0628 0.314
|65 |65 65 |52 |52 52
| BA 0.268* 0.249* 0.159 0.265
10-10.9 0.031 0.046 0.259 0.058
|65 65 |52 52
| DM 10.746%* | 0.826%*
1 <0.001 | <0.001
65 52
CA 0.368** | 0.231* 0.147 0.185 0.224 0.300*
| <0.001 0.026 0.16 0.186 0.107 0.029
93 193 193 53 53 53
' BA 0.230* 0.18 0.187 0.121
11-11.9 10027 | 0.084 10179 | 0388
93 93 53 53
| DM 1 0.826** 1 0.762%*
<0.001 <0.001
193 153
CA 0.178 0.352%* | 0.224* 0.485** | 0271* | 0.293**
[o.11 0.001 0.043 <0.001 | 0.015 0.008
|82 182 82 81 81 81
12-129 | BA 0.383** | 0.341%* 0.517** | 0.407**
| <0.001 0.002 ' <0.001 | <0.001
| 82 82 |81 |81
DM ,759%* | 814%
<0,001 | <001
82 81
CA 0326** | 0.231* | 0.185 0.348** | 0.116 0.059
| 0,004 | 0.045 0.109 | 0.002 0318 | 0.612
|76 |76 176 76 76 76
BA | 0.185 0.172 10207 | 0.269*
13-13.9 lo1 10138 10073 | 0.019
|76 76 | 76 | 76
DM 0.747** 0.728%*
<0.001 <0.001
76 76
CA 022 0.18 0.174 0.430** | 0.324** | 0.18
[ 0.073 [ 0.145 T0.16 '<0.001 | 0.005 | 0.131
| 67 | 67 67 |72 |72 |72
'BA [0271% | 0.475%* [0.265* | 0.281*
[ 0.027 <0.001 0.025 0.017
14-149 67 67 72 72
DM 0.672%* [ 0.715%=
1 <0.001 | <0.001

**_Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

CA=Chronological age, BA=Bone age, DM=Demirjian method, NM=Nolla method, *:Pearson’s
correlation coefficients

30

67

[ 72

Table 5. Results of the Pearson correlation coefficients per-
formed according to all age estimation methods for each age
groups both male and female

Panoramic and hand wrist radiographs are com-
monly used to determine age and BA because they
are easily accessible and allow the evaluation of all
teeth and wrist bones (16,19). In this study, hand
wrist radiographs was used for BA.

To date, many methods have been developed to
assess DA. The DM (3) and NM (4) were used for
tooth assessment in this study.

The method developed by Demirjian, which is
based on the evaluation of the maturation stages
of the seven left mandibular teeth, is a commonly
used method (3) that is easy to practice, learn and
apply and it includes a scale for girls and boys.

Studies on dental determination in other countries,
such as Spain and Venezuela (20), Macedonia (7),
India (8), China (9), Iran (21), Saudi Arabia (22)
and Turkey (10) have been conducted. The disad-
vantage of this method, which was originally im-
proved for dental age determination of French Ca-
nadian children, is that it was developed and used
in subsequent years in other versions (3).

In the majority of these studies, the DM was great-
er than the predicted CA (9,17,23-25). Similarly,
we found a difference between the DM and the
CA in the total population, between boys and girls;
0.77 years (P < 0.0005), 0.84 years (P < 0.0005)
and 0.68 years (P < 0.0005), respectively. The
difference between DM and CA is often linked to
the fact that the DM was developed for Canadian
French-born children, so it cannot be applied to
other populations. Dental maturation is thought to
be the reason for the difference between many fac-
tors such as ethnic, cultural and genetic differenc-
es; different socioeconomic development levels;
different nutritional habits; geographical features;
climatic characteristics; and when the study is
done. Hormonal factors can influence the develop-
ment of different teeth between genders.

The NM is a practical, easy to use and convenient
method for daily clinical use. The NM (4) has been
used in studies conducted in different populations
in Turkey (12), Brazil (26) and India (27). In this
study, the entire population between the Nolla
method and CA was estimated differences in the
following order 0.33, 0.18 and 0.25, for total pop-
ulation, girls and boys. The NM predicted the CA
more effectively than the DM. In Turkey the num-
ber of studies performed using the NM is limited
(12,16,25,28).

In Turkey, studies have been carried out using the
DM (10,16,19,24,27) and NM (12) alone and to-
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DEMIRJIA
References Country Patient Age Female Male Applicability
Differenc  Difference
Number Group
10 Turkey 53 10-18 0.02-0.79  0.04-0.85 N
21 Turkey 63 7-16 0.28-0.87  0.10-0.76 N
17 Turkey 80 0.20-1.90  0.40-1.30 N
20 Turkey 90  4-12 0.50-1.44  0.36-1.43 N
8 Indian 70  9-16 -0.31 0.856 Male: S
. 9 China 10 11-18 0.63 04 N
Table 6. Dentgl age—relat(‘eqv studies and 19 Poland 9 616 N
results according to Demirjian and Nolla method 2 Turkey 0 713 075 05 N
28 Iranian 31 9-13 0.25 03 N
29 Saudi 49 8.5- 0.40 03 N
NOLLA
References Country Patient Age Female Male Applicability
Difference
Numbe  Group
12 Turkey 7 6-18 Male: S
22 Turkey 4 7-13 -0.57 - NS

gether for tooth age determination (Table 6) (16). However,
only the DM was conducted in our geographical and climatic
region (10). Table 6 summarises the results of studies using the
DM and NM in different countries.

DA determined by the DM was found to be significantly larg-
er than that determined according to BA and the NM (P <
0.0005). Although studies using both the DM and NM have
been carried out in the same country and geographical region,
significant differences were reported between these two meth-
ods in CA and BA in studies conducted at different age ranges
and populations. The use of both methods in the same study
population is an advantage of our study in terms of determin-
ing which method is more accurate.

Estimates of age were often made with different populations,
age groups and varying DA determination methods (Demirji-
an or Nolla) in previous studies, thereby leading to confusion
as to which method is correct. Ozer et al. (29) compared the
DM and NM with DA determination in our country and they
reported that the DM determines DA closer to the CA. Mean-
while, Nur et al. (16) found that the NM is more accurate than
the DM in determining the CA, similar to our study. Thomas et
al. studied Spanish and Portuguese individuals, and they found
that the NM is more accurate than the DM (15).

The difference between our studies and research evaluating the
relationship to NM is that these two methods (DM and NM)
should also be evaluated in relation to BA. Only an age differ-
ence of 0.04 was found in the entire study group between NM
and BA. NM could identify BA as close to true.

CONCLUSION

The DM is unsuitable for estimating the CA of 10- to 15-year-
old girls and boys in a Turkish children population. The Nolla
method is superior to the Demirjian method for the chrono-
logical and dental age of Turkish children between 10 and 15
years. The BA and NM gave similar results among Turkish
children aged 1015 years.

In the light of the data obtained from this study, it was found
that it is compatible with DA calculated with NM and can be
used interchangeably in both girls and boys in determining the
BA, which is especially important in the course of orthodontic
treatments.

The presence of pubertal developmental attacks in the 10-15
age range, which is the age group of children in this study, is
also important for the determination of BA by NM. In this
way, both bone age and tooth age can be determined on a sin-
gle radiogram, that is, panoramic images.

In the light of these, it is recommended to use NM in de-
termining the age of teeth in Turkish population and use DA
calculated with NM in BA detection.

It is suggested that this argument be evaluated in a wider age
range and in more radiographs.
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Dis Hekimliginde Kullanilan Iki Farkli
Renk Skalasinin CIELAB Degerleri ve
Renk Farkliliklarinin Analizi

Analysis of CIELAB Values and Color
Differences of Two Different Shade
Guides Used in Dentistry

(0)/
Amacg

Bu caligma, yerel ve uluslararas iireticilere ait iki farkli renk skalasinin (Eray De-
luxe ve Vita Classical) renk parametrelerini karsilagtirmaktir.

Gerec¢ ve Yontemler

Calismada, her iki markaya ait 10 adet renk skalast (» = 10) kullanilarak toplam
320 renk 6rnegi degerlendirildi. Renk dl¢iimleri, standart 151k kosullart altinda bir
spektrofotometre ile gergeklestirildi. Her bir renk numunesinden alt1 6l¢iim alindi
ve CIELAB renk uzayinda L*, a* ve b* degerleri kaydedildi. Renk farkliliklari,
CIEDE2000 (AEw) formiilii kullanilarak hesaplandu. Istatistiksel analizler Kolmog-
orov-Smirnov testi, bagimsiz 6rneklem t-testi ve Mann-Whitney U testi ile yapildi
(0 =0.05).

Bulgular

Eray Deluxe renk skalasinin AE degerleri, tim renk gruplarinda Vita Classical’a
kiyasla anlamli derecede daha yiiksek bulundu (P < 0.001). En biiyiik fark D renk
grubunda gozlenirken, en diisiik fark A renk tonlarinda saptandi. Eray Deluxe renk
skalasinin L* degerleri D renk grubunda daha yiiksek, a* degerleri ise genel olarak
daha diisiik bulundu (P < 0.05). b* ekseninde Eray Deluxe renk skalasinin daha sar1
tonlara sahip oldugu belirlendi. Klinik olarak en sik kullanilan renk tonlarinda (A1,
A2, A3, Bl ve B2) her iki renk skalas1 arasinda anlamli AE farklari tespit edildi.

Sonuclar

Her iki renk skalasinin da hedef renklere tam uyumlu olmadigi, ancak Vita Classi-
cal’in daha diisiik AE degerleriyle hedef renge daha yakin oldugu belirlendi. Klinik
pratikte, renk seciminde kullanilan skalalar arasindaki farkliliklar g6z 6niinde bu-
lundurulmalidir.

Anahtar Sozciikler
Dis teknisyeni, Optik 6zellikler, Pigment varyasyonu, Renk uyumsuzlugu,
Spektrofotometri
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ABSTRACT
Aim

This study aims to compare the color parameters of two
different dental shade guides from local and international
manufacturers (Eray Deluxe and Vita Classical).

Material and Methods

A total of 320 shade samples from 10 shade guides of
each brand (n = 10) were evaluated. Color measurements
were performed under standard lighting conditions using a
spectrophotometer. Each shade sample was measured six
times, and the L*, a*, and b* values were recorded in the
CIELAB color space. Color differences were calculated
using the CIEDE2000 (AEw) formula. Statistical analy-
ses were conducted using the Kolmogorov-Smirnov test,
independent samples t-test, and Mann-Whitney U test (a
=0.05).

Results

The AE values of the Eray Deluxe shade guide were sig-
nificantly higher in all color groups compared to the Vita
Classical guide (P <0.001). The largest difference was ob-
served in the D color group, while the smallest difference
was found in the A color tones. The L* values of the Eray
shade guide were higher in the D color group, while the
a* values were generally lower (P < 0.05). On the b* axis,
the Eray shade guide exhibited more yellowish tones. Sig-
nificant AEoo differences were detected between the two
shade guides in the most commonly selected shades (A1,
A2, A3, Bl1, and B2).

Conclusions

Neither shade guide perfectly matched the target colors,
but the Vita Classical guide showed lower AE values, in-
dicating a closer match to the target shades. In clinical
practice, differences between shade guides should be con-
sidered.

Key Words
Color mismatch, Dental technician, Optical properties,
Pigment variation, Spectrophotometry
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GIRIiS

Estetik beklentilerin arttig1 giiniimiizde, dis hekimligi
uygulamalarinda dogal dig goriiniimiinii yakalamak ve
hastaya en uygun restorasyonu sunmak biiyiik nem tasi-
maktadir (1,2). Bu amaca ulagsmada kritik bir faktor ise,
dislerin rengini hassas bir sekilde belirlemek ve bu bilgiyi
dis teknisyenine dogru bir sekilde iletmektir (3).

Renk seciminde objektifligi artirmak ve tutarliligi sagla-
mak i¢in CIELAB renk uzayi kullanilmaktadir (4,5). Bu
sistem, renkleri L (aciklik), a (kirmizi-yesil) ve b (sar1i-ma-
vi) olmak iizere li¢ eksende sayisal olarak ifade eder ve
renk farkliliklarinin nicel olarak belirlenmesini saglar (6).
Renk farki hesaplamalarinda CIE76 (AE) ve CIEDE2000
(AEw) olmak tizere iki temel formiil kullanilmaktadir
(7). CIE76 (AE) formiilii, en temel renk farki hesapla-
ma yontemi olup L, a ve b degerleri arasindaki Oklidyen
mesafeyi kullanir (8). Ancak, bu formiil, insan goziiniin
renk algisindaki dogrusal olmayan degisimleri tam olarak
yansitamamaktadir (9). Bu eksiklikleri gidermek amaciy-
la gelistirilen CIEDE2000 (AEoo) formiilii, renk farklarini
insan goziiniin algilama duyarliligina daha uygun hale ge-
tirmistir (9).

ki renk olgiimii arasindaki renk farkinin algilanabil-
ir veya kabul edilebilir olmasint degerlendirmis birgok
calisma vardir ve farkli esik degerleri bildirilmistir (10-
12). Paravina ve ark. (9) yapmis oldugu bir CIEDE2000
calismasina gore, %50 algilanabilirlik esigi AEowo = 0.8,
%50 kabul edilebilirlik esigi ise AE = 1.8 olarak belirlen-
mis olup, AEo > 1.8 degerleri estetik agidan kabul edile-
mez olarak degerlendirilmistir.

Son yillarda dijital teknolojiye sahip cihazlarin gelistirilme-
siyle birlikte, objektif ve tekrar edilebilir sonuglar elde
etmek amaciyla dijital 6l¢iim yontemleri 6n plana ¢ikma-
ya baglamistir. Ozellikle intraoral tarayicilar ve spektro-
fotometreler gibi cihazlar, geleneksel gorsel yontemlerle
kiyaslandiginda daha giivenilir sonuglar sunmaktadir
(13-15). Ancak, klinik pratikte geleneksel renk skalalar
hala yaygin olarak tercih edilmektedir (4,6,16). Yerel ve
uluslararasi iireticilere ait gesitli renk skalast dis hekim-
ligi pratiginde rutin olarak kullanilmaktadir. Bu skalalar
arasinda en yaygin kullanilanlardan biri Vita Classical
renk skalasidir ve klinik pratikte referans olarak kabul
edilmektedir (17). Buna ek olarak, Vita Classical'a muadil
yerli alternatifier de ftretilmistir. Ancak, bu skalalar
arasinda renk uyumsuzluklart klinik pratikte problemlere
yol agabilir ve restorasyonun dogal dislerle tam uyumlu
iiretilmesini zorlastirabilir (1,18). Farkli treticilere ait
renk skalalarmin kolorimetrik olarak degerlendirilmesi
ve renk eslesme dogruluklarinin belirlenmesine yonelik
calismalar (16,19) literatiirde yer almaktadir. Ancak, re-
ferans olarak kabul edilen Vita Classical renk skalasiyla
muadil yerli bir skalanin renk parametrelerini dogrudan
karsgilagtiran bir ¢alisma bulunmamaktadir.
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Bu ¢aligmanin amaci, yerel ve uluslararasi iireticilere ait
iki farkli renk skalasinin renk parametrelerini karsilastir-
maktir. Calismanin ilk bos hipotezi, iki farkli markaya ait
renk skalalarinin renk tonu ayrimi yapilmadan AE0O, L*,
a* ve b* degerleri arasinda anlaml bir fark olmayacagi
yoniindedir. Ikinci bos hipotez, iki farkli markaya ait renk
skalalarinin A, B, C ve D renk tonlarinin icerisinde AE0O,
L*, a* ve b* degerleri arasinda anlaml bir fark olmay-
acag1 yoniindedir. Ugiincii bos hipotez, ¢cok segilen renk
tonlarmin (A1, A2, A3, B1 ve B2) AE0O degerlerinin iki
skalada birbirinden farkli olmayacag: seklindedir.

GEREC ve YONTEMLER

Bu in vitro galismada yerel bir ireticiye ait renk skalasi
(Eray Deluxe, Ankara, Tirkiye) ile yaygin tercih edilen
bir renk skalas1 (Vita Classical, Bad Sackingen, Almanya)
kullanild1 (Sekil 1).

i QU E s

Sekil 1. Vita Classical ve Eray Deluxe renk skalalarinin goriniimii

Calismaya her bir markadan 10 adet (» = 10) toplamda
20 adet renk skalast dahil edildi. Her bir skala 16 renk
orneginden olusuyordu. (Al, A2, A3, A3.5, A4, Bl, B2,
B3, B4, Cl1, C2, C3, C4, D2, D3 ve D4) Toplamda 320
renk 6rnegi i¢in renk tespiti yapildi.

Renk olc¢timleri igin bir spektrofotometre (VITA Easy-
shade compact, Bad Sickingen, Almanya) cihaz1 kul-
lanildi. Tiim OSl¢timler tek bir operatdr tarafindan D65
standart aydinlatma altinda ve 10° gdzlemci agistyla gri
arka planda (Gri kart, SELENS CN GC-02: L = 54.06;
a = -0.28; b = —3.30) gerceklestirildi (20). Her bir renk
ornegi iizerinde ol¢lim yapilacak yiizeyler temiz ve kuru
hale getirildi. Spektrofotometre cihazi, 6l¢iim yapilacak
ylizeye hafif bir baski ile yerlestirildi ve cihazin stabil ol-
mas1 bir kalip ile saglandi. Olgiim tamamlandiginda cihaz,
otomatik olarak renk sonuglarini kaydetti ve bir sinyal
ile dlciimiin tamamlandigm bildirdi. Olgiimler, cihazin
ekraninda CIELAB renk uzayinda L*, a* ve b* degerleri
olarak goriintiilendi ve kaydedildi (Sekil 2).

| k8

Sekil 2. Gri zeminde renk numunelerinin L*, a* ve b* degerlerinin
Slgtimiiniin yapilmasi

Spektrofotometre cihazinin dlgiim ucunun capi yaklasik
6 mm iken, renk numunelerinin kron boyu yaklagik 10
mm'dir. Gingival ve insizal bolgeden alman olgtimler
kron boyundaki tim renk gecisleri kapsamaktadir. Bu
nedenle, her bir renk 6rnegi i¢in insizal bolgeden ii¢ kez,
gingival bolgeden li¢ kez olmak iizere toplam 6 6l¢iim
gerceklestirildi. Skalalardaki her bir renk numunesi i¢in
toplam 6 Sl¢iimden elde edilen L*, a* ve b* degerlerinin
ortalamasi alindi ve kaydedildi. Bu 6l¢timler her bir skala-
daki toplam 16 renk 6rnegi i¢in ayri ayri gerceklestirildi.
Her bir renk 6rneginin dl¢timii yapilmadan 6nce spektro-
fotometre kalibre edildi.

Literatiirde 16 hedef renk igin kabul edilmis L*, a* ve b*
degerleri Tablo 1 ‘de gosterilmistir (21).

Tablo 1. Hedef renklerin L, a ve b degerleri

Hedef renk L a b
Al 76,4 0,5 14
A2 73,7 1,3 18
A3 72,2 2,1 21,2
A3.5 68,8 2,8 23,6
A4 65,1 3,1 243
Bl 75,1 -0,2 12,3
B2 74 0,5 17,9
B3 70,8 1,8 24,5
B4 69,8 1,8 254
Cl1 71,5 0,7 14,3
C2 68,5 1,2 19
C3 65,8 1,7 19,7
C4 61,8 29 22,8
D2 70,3 0,9 13,9
D3 68,5 2 17,6
D4 68,7 0,8 21,1

Her bir skaladaki tiim renk orneklerinin esdeger hedef
renk ile arasindaki renk farklar1 (AE00) CIEDE2000
formiilii kullanilarak hesaplanmistir (22):

a2 | (ac’\2 , (an AC"\ [ AH'
s (2 (22 (2 e (22) (1)
Verilerin normal dagilima uygunlugu Kolmogorov-Smirn-
ov testi ile degerlendirildi. Ikili karsilastirmalarda, nor-
mallik varsayimi saglanan veriler i¢in bagimsiz drneklem
t testi, saglanmayan veriler igin ise Mann-Whitney U testi
kullanildi. A, B, C ve D renk tonlariin tamamina gore,

AEo, L*, a* ve b* parametreleri karsilastirildi. Ayrica, en
sik sec¢ilen renk drneklerinin (A1, A2, A3, B1 ve B2) (23)




AEoo degerleri her iki skalada esdegeri ile karsilastirildi.
Tiim analizler bir istatistik yazilimi ile (IBM SPSS Statis-
tics 20) gergeklestirildi (o = 0.05).

BULGULAR

Eray renk skalasinin AEow degerleri, tiim renk gruplarinda
(A, B, C ve D) Vita Classical renk skalasina kiyasla an-
laml1 derecede daha yiiksek bulunmustur (P < 0.001). En
biyiik fark D renk tonlarinda gézlenirken, en kiigiik fark A
renk tonlarinda tespit edilmistir. iki skala arasindaki genel
ortalama AEoo farki 1.65 olarak hesaplanmistir (Tablo 2).

Tablo 2. Hedef renge gore olan AE0O degerlerinin karsilastiriimasi

Vita Classical Eray Deluxe
Ortal =SS Ortal +SS Test Ortalama P
(Medyan;Min-Max; | (Medyan;Min-Max; Istatistigi Fark
IQR) IQR)
Arenk 3,81+0,61 4,71+0,69
tonlarinin (3,72;2,75-5,46; (4,91;2,96-5,80; 2091,0 - 0,000%*
tamami 1,05) 0,94)
B renk 3,72+0,4 4,89+0,99
tonlarimin (3,66; 3,06-4,72; (4,90;3,14-7,01; -6,788 -1,16 | 0,000*
tamam1 0.64) 1.8)
C renk 3,38+0,87 5,06+0,64
tonlarinin (3,21;2,33-7,92; (5,08;3,03-6,06; 1530,0 - 0,000**
tamami 0,71) 0,93)
D renk 3,3340,52 6,83+1,13
tonlarinin (3,30;2,54-4,77; (7,03;3,37-8,42; 874,0 - 0,000%*
tamami 0,76) 0,65)
3,59+0,66 5,24+1,15
Toplam (3,53;2,33-7,92; (5,10;2,96-8,42; -15,713 -1,65 | 0,000*
0,73) 1,28)

IQR: Kkartiller aras1 mesafe, SS: standart sapma, *Bagimsiz 6rneklem t testine ait anlamhilik
degeri, **Mann-Whitney U testine ait anlamlilik degeri

Klinikte en sik kullanilan renk tonlarinda (A1, A2, A3, Bl
ve B2) Vita Classical ve Eray renk skalalari arasinda AEoo
farklart anlamli bulunmustur (P < 0.05). A1, A2, A3 ve Bl
renk tonlarinda Eray skalasiin AEoo degerleri daha yiiksek
bulunurken, B2 tonunda ise Vita Classical’in AEoo degeri
daha yiiksek bulunmustur. En biiyiik farklar A1 (-1.52) ve
B1 (-1.47) renk tonlarinda g6zlenmistir (Tablo 3).

Tablo 3. En sik secilen renk tonlarinda hedef renge gore olan AE0O
degerlerinin karsilagtirilmasi
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Tablo 4. L degerlerinin kargilastirilmasi

Vita Classical Eray Deluxe
Ortalama+SS Ortalama+SS Test Ortalama P
(Medyan;Min- (Medyan;Min-Max; | istatistigi | Fark
Max;IQR) IQR)
Arenk 76,23+4,28 76,92+4,59
tonlarmnin | (78,02;68,38- (78,21;70,13- 1402,5 |- 0,293**
tamamu | 81,36:6,32) 83,83:8,57)
B renk 77,25+2,54 78,16+2,88
tonlariin | (77,14;73,28- (78,35;73,87- 884,000 | - 0,419%*
tamami | 81,43:4,98) 83,20:5,81)
Crenk 70,69+3,89 72,3843,62
tonlarimin | (70,58;64,20- (71,43;67,4- 983,5 - 0,077**
tamami | 76,73;7,68) 78,33:7,23)
D renk 73,28+1,34 77,67+2,09
tonlariin | (73,11;71,45-75,5 (77,30;71,47- 9,678 438 0,000*
tamami | ;2,67) 80,63:3.,19)
74,55+ 4,25 76,23+421
Toplam | (74,47;64,20- (77,30;67,40- 10270,0 | - 0,002**
81,43:6,43) 83,83:6,69)

IQR: Kartiller arasi mesafe, SS: standart sapma, **Mann Whitney U testi anlamlilik degeri

Eray renk skalasinin a degerleri Vita Classical’a kiyasla an-
laml1 derecede daha diisiik bulunmustur (P < 0.001). Ozel-
likle A, C ve D renk gruplarinda bu fark belirgin olarak
tespit edilmistir. B renk tonlarinda ise istatistiksel olarak
anlamli bir fark saptanmamustir (P > 0.05) (Tablo 5).

Tablo 5. a degerlerinin karsilastirilmasi

Vita Classical Eray Deluxe Test
ortalama+SS ortalama+SS is‘:zsnis Gisi
(Medyan;Min-Max;IQR) | (Medyan;Min-Max; IQR) &
Arenk
1,72+1,30 0,93+1,62
tonlarmnin A i e eiin i 841,0 0,005**
tamami (1,42;-0,3-3,45;2,1) (0,15;-0,97-4,2;2,67)
B renk
0,3620,97 0,1141,45 -
fonlarimn | (0 66;.1,12-1,93;1,69) | (0.44-215283220) |40 | 0138
ami
Crenk
1,11£0,98 -0,16+0,97
tonlarinin e ’ DY : 337,0 0,000%**
s (1,15;-0,28-2,92;1,69) | (0,85;-1,73-1,18;1,94)
D renk 0,67+0,44
tonlarnmn | (0,69;-0,09-1,22 ig'izf_‘:’g;_o o710y 6000 | 0000%
tamami ;0,84) il
1,03+1,14 0,15£1,40 e
Toplam | (1,08;-1,12.345:1.48) | (0.17:2,15-425176) | 210 | 0000

IQR: Kartiller arasi mesafe, SS: standart sapma, **Mann Whitney U testi anlamlilik degeri

Eray renk skalasinin b degerleri Vita Classical’a kiyasla
daha yiiksek bulunmustur(P < 0.001). B (P <0.05) ve C (P
< 0.001) renk tonlarinda anlaml farkliliklar saptanirken,

g:: lChssi;'SI g;::lf Delu;; . oral A ve D renk grubunda bu fark istatistiksel olarak anlamli
alama+. ama= est alama
(Medyan;Min- (Medyan;Min-Max; | istatistigi fark P bUIunmamlstlr (P > 005) (Tablo 6)
Max;IQR) IQR)
3,1120,25 4,63+0,26 B .
Al | (3,07 275 (4,55:431- 13433 |-152 0,000* Tablo 6. b degerlerinin karsilastiriimasi
3.58:0.37) 5,16:0.39) Vita Classical Eray Deluxe Test
4,24:0,54 5,08+0,34 R Ortalama+SS Ortalama+SS S
A2 | (436:328-49:099) | (5.04:451-58.04) | H145 |08 | 0001 (Medyan:Min-Max:IOR) | (Medyan:Min-Max; IQR) | SIS
4,44+0,41 5,08+0,50 Arenk 16.5003'85 21,87+5,73
A3 | (4,39;3,92- (5,14;3,77- 18,000 - 0,016** tonlarinin (26 06‘1’2 15-24,5:5,05) (20,56;13,23- 1015,0 | 0,105%*
5,460,36) 5,55:0,37) tamamu R e 31,97:10,93)
3,76:0,48 5,2320,38 B 'f"k 18,55+5,46 22,48:8,74 cai6 |oprase
Bl |(3,70;3,11-4,62 (5,22;4,73- -7,556 -1,47 0,000001* :"“ annmn | 19.67;10,11-26,5;11,37) | (23,025;9,96-39,2;17,07) g ’
:0.73) 5,86:0.64) é‘"‘:‘?
3.0420.38 3.55:0,26 w;fmmn 17,2543,31 21,36+2,86 9545 | 0.000%
B2 | (3,88;3,41- (3,59;3,14- 2,672 0,39 0,016* tariains (17,28;11,98-28,33;3,36) | (21,58;15,25-26,92;4,73) » »
472:0.51) 3.89:0.38) D renk 16.64:234 2733
IQR: Kartiller arasi mesafe, SS: standart sapma, *Bagimsiz drneklem t testi anlamlilik degeri, tonlarimin | (17,32;12,63-20,05 1,; 49'1’2 73-25.73:5.46 394,0 0,408**
**Mann Whitney u testi anlamlilik degeri tamami1 ;4,69) (17,49;12,73-25,73;5,46)
18,19+4,10 21,0326,01
Toplam | (18,24;10,11-28,33:6,51) | (20,19:9,96-392,845) | *453.0 | 0.000™

A, B ve C renk gruplarinda iki renk skalasi arasinda L
degerleri agisindan anlamli bir fark bulunmamistir (P >
0.05). Ancak, D renk grubunda Eray skalasinin L deger-
leri Vita Classical’a kiyasla anlamli derecede daha yiiksek
bulunmustur (P < 0.001) (Tablo 4).

IQR: Kartiller aras1 mesafe, SS: standart sapma, **Mann Whitney u testi anlamlilik degeri
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Bu ¢alismada, Vita Classical ve Eray Deluxe renk ska-
lalarmin hedefrenge gore olan AEo degerleri, CIEDE2000
(AEoo) formiilii kullanilarak analiz edilmistir. CIEDE2000
(AEow) formiilii kullanilarak hesaplanan AEo degerleri
arasinda en az 0.8 birimlik bir farkin olmasi algilanabilir,
en az 1.8 birimlik fark olmasi ise kabul edilebilirlik esik
degerleri olarak Pravina ve arkadaslari tarafindan 6nerilm-
istir (9). Vita Clasiccal ve Eray Deluxe renk skalalarmin
hedef renge gore hesaplanmis AEoo degerleri sirastyla 3.59
+0.66 ve 5.24 + 1.15’tir. Bu durumda her iki skala toplam
skorlar tizerinden degerlendirildiginde hedef renkle kabul
edilebilir uyuma sahip degildir. Ancak, toplam skorlar
tizerinden hesaplanan AEo degerleri karsilastirildiginda,
Vita Classical skalasinin AEow degerleri Eray Deluxe ska-
lasindan istatistiksek olarak anlamli derecede diisiiktiir (P
< 0,001). AEw i¢in bos hipotez reddedilmistir. iki skala
arasindaki ortalama AEoo fark degeri 1,65 dir. Bu deger al-
gilanabilir egisin iizerindeyken her iki arastirmaciya gore
kabul edilebilir esigin altinda kalmaktadir. Vita classical
renk skalasinin hedef renge Eray Deluxe’ten istatistiksel
olarak anlamli ve algilanabilir seviyede daha yakin renk
degerleri sergiledigi sdylenebilir (Tablo 2).

Bu ¢alismanin bulgulari, literatiirdeki benzer ¢aligmalar
ile uyumlu sonuglar ortaya koymustur. Tabatabaian ve
ark. (24) renk belirleme yontemlerinin dogrulugunu ve
tutarliligini inceledikleri derleme ¢aligmalarinda, dijital
yontemlerin gorsel yontemlere kiyasla daha giivenilir old-
ugunu bildirmislerdir. Benzer sekilde Abu-Hossin ve ark-
adaslar1 (25), intraoral tarayicilar ve gorsel renk belirleme
yontemlerini karsilastirmis ve dijital yontemlerin tekrar-
lanabilirliginin daha yiiksek oldugunu belirtmistir. Diger
taraftan Vohra ve ark. (26) ile Lee ve Kim (14), intraoral
tarayicilarin ve dijital kameralarin renk belirlemedeki
dogrulugunu degerlendirmis, bu cihazlarin renk segiminde
kabul edilebilir dogruluk sundugunu, ancak yine de gorsel
dogrulamanin 6nemini vurgulamislardir. Calismamizda
elde edilen, Vita Classical ve Eray Deluxe skalalar1 arasin-
daki farklarin klinik uygulamalarda g6z ardi edilmemesi
gerektigi bulgusu, Hein ve arkadaslart (27) ile paralellik
gostermekte olup, farkli renk skalalarinin ve cihazlarin
klinik uyumda belirgin farkliliklara yol agabilecegini
desteklemektedir. Bu dogrultuda, geleneksel renk ska-
lalartyla yapilan gorsel degerlendirmelerin dijital yontem-
lerle desteklenmesi, klinik uygulamalarda daha basarili
sonuglar elde edilmesine katki saglayabilir.

Her bir renk tonu igerisinde Vita Classical renk skalasi
Eray Deluxe renk skalasindan istatistiksel olarak anlam-
It derecede diisiik AEoo degeri sergiledigi i¢in ikinci bos
hipotez de reddedilmistir. A, B ve C renk tonunda iki
skalanin medyan AEo degerleri arasindaki fark (Tablo 2)
algilanabilir esigin lizerindeyken D renk tonunda kabul
edilebilir esigin lizerindedir. Bu durum Eray Deluxe renk
skalasinin D renk tonunda hedef renklerden daha uzak-
lastigint diigiindiirmiistiir. Hassal ve ark. ¢alismalarinda,
sistematik olarak diizenlenmis renk skalalarinin, 6zel-

| k&

likle koyu tonlarda daha iyi renk eslesmesi sagladigini
bildirmistir (28). Bu durum c¢alismamizla farklilik gos-
termektedir. Sarac ve ark., farkli renk skalalarinin tiretim
kaynakli varyasyonlar gosterdigini ve bu farkliliklarin
klinik uyumda 6nemli rol oynadigini vurgulamistir (19).
Ozellikle D renk tonlarinda Eray skalasinin hedef renkle
arasindaki farkin en yiiksek olmasi, bu liretim varyasyon-
larmin bir sonucu olabilir. Tashkandi’nin ¢alismasinda
Vita Classical renk skalasinin iiretim siirecinde yiiksek
tutarlilik gosterdigi ve renk parametrelerinde 6nemli bir
degiskenlik olmadig1 belirtilmistir (29). Calismamizda da
Vita Classical’in hedef renkle daha diisiik AEoo degerlerine
sahip olmasi, bu renk skalasinin iiretim siire¢lerinde daha
kontrollii ve tutarli oldugunu diisiindiirmektedir.

En sik secilen renk tonlarindan A1, A2, A3 ve BI renkle-
rinde Vita Classical renk skalasi Eray Deluxe ‘ten istatis-
tiksel olarak anlamli derecede daha diisitk AEoo degerleri
sergilemistir (Tablo 3). Uciincii bos hipotez de reddedil-
mistir. Her iki skala arasinda bu renklerde AEo degerleri
arasindaki fark algilanabilir seviyededir. B2 renk tonunda
Eray deluxe Vita Classical’dan istatistiksel olarak anlamli
derecede diisiik AEowo sergilemistir. Fakat medyan deger-
leri arasindaki fark algilanabilir sinirin altindadir. Genel
olarak, Eray renk skalasinin tiim gruplarda daha yiiksek
AEoo degerleri gosterdigi ve hedef renkle olan uyumunun
Vita Classical’a kiyasla daha diisiik oldugu belirlenmistir.

L (a¢iklik) degerleri degerlendirildiginde, A, B ve C renk
gruplarinda iki renk skalasi arasinda anlaml bir fark bu-
lunmamistir (P > 0.05). Ancak, D renk grubunda Eray
Deluxe renk skalasinin L degerleri anlamli derecede daha
yiiksek (P < 0.001) bulunmustur. Bu nedenlerle L deger-
leri i¢in A, B ve C gruplarinda bos hipotez kabul edilmis,
D grubu i¢in ise reddedilmistir (Tablo 4). Bu sonuglar,
Eray skalasiin D tonlarinin Vita Classical’a kiyasla daha
acik renklere sahip oldugunu diisiindiirmektedir. Klinik
acidan, dis restorasyonlarinda agik ve koyu ton farklarinin
estetik sonuglar1 etkileyebilecegi goz oniine alindiginda,
D tonlarindaki bu farklilik, 6zellikle koyu dis rengi olan
hastalar i¢in dikkate alinmalidir.

a (kirmizi-yesil ekseni) degerleri acisindan, Eray Deluxe
renk skalasiin toplam degerleri (Tablo 5) Vita Classi-
cal’a kiyasla anlamli derecede daha diisiik bulunmustur
(P <0.001). Bu fark, Eray skalasinin daha az kirmizimsi
ve daha notr/yesilimsi bir renk spektrumuna sahip ol-
dugunu destekler. A renk tonunda ve 6zellikle C ve D renk
tonlarinda belirgin farkliliklar tespit edilmistir. (Tablo 5)
Bu durum, Eray renk skalasinin iiretiminde kullanilan
pigmentlerin 151k yansitma ve emilim 6zelliklerinin Vita
Classical’dan farkli olabilecegini diisiindiirmektedir. B
renk tonunda ise istatistiksel olarak anlamli bir fark sap-
tanmamustir (P > 0.05). Bu nedenle a degerleri i¢in, A, C
ve D renk tonlarinda bos hipotez reddedilmis, B grubunda
ise bos hipotez kabul edilmistir. Paul ve ark ¢aligmasin-
da, Vita Classic i¢in ortalama a degeri -0.07 olarak bildi-
rilmigtir (30). Bizim ¢alismamizda Vita Classic skalasi



icin Slgiilen a degerleri pozitif (Medyan = 1.08) ¢ikarken,
Paul’iin ¢aligmasinda negatif a degerleri bulunmasi dik-
kate degerdir. Bu fark, 6l¢im ortami, 151k kaynagi ve
6l¢tim cihazlarinin kalibrasyon farkliliklarindan kaynak-
lanabilir.

b (sari-mavi ekseni) degerleri incelendiginde, Eray De-
luxe renk skalasinin toplam b degerleri Vita Classical’a
kiyasla istatistiksel olarak anlamli derecede daha yiiksek
bulunmustur. Bu durum, Eray Deluxe renk skalasinin
genel olarak daha sarimsi tonlara sahip oldugunu goster-
mektedir. B (P < 0.05) ve C (P < 0.001) renk tonlarin-
da anlamli istatistiksel olarak farkliliklar saptanirken, A
ve D renk tonlarinda fark istatistiksel olarak anlamli bu-
lunmamuistir (P > 0.05). B ve C gruplarinda anlamli fark
bulunmasi nedeniyle b degerleri i¢in bos hipotez redded-
ilmis, A ve D gruplarinda ise bos hipotez kabul edilmistir.
Bu sonuglar, Eray skalasinin 6zellikle B ve C gruplarinda
Vita Classical’a gore daha sar1 tonlar igerdigini gosterme-
ktedir. Bu durum, Eray skalasinda kullanilan pigmentler-
in sar1 bilesenlerinin daha baskin olmasiyla agiklanabilir.
Literatiirde, sari-mavi eksenindeki farkliliklarinin, hasta
memnuniyeti ve restorasyonlarin dogal dislerle uyumu
acisindan 6nemli oldugu belirtilmistir (31-33). Paul ve
ark. (30) ¢alismasinda Vita Classic i¢in dl¢iilen b degerleri
ortalama 19.15 olarak bildirilmistir. Bizim c¢alismamiz-
da Vita Classical’in b degerleri bu degerle biiyiik 6l¢iide
ortiismektedir.

Swarowsky ve ark. (34) dijital fotograf formatlar1 ve
beyaz dengesi ayarmin renk degerlendirmesine etkisini in-
celeyerek, farkli ortam kosullarin ve dl¢lim ayarlarinin
sonuglart dnemli dlglide degistirebilecegini vurgulamistir.
Bu baglamda, calismamizda da kullanilan standart-
lastirilmig 6lglim kosullarina ragmen L, a ve b deger-
lerindeki farkliliklar, renk skalalarinin {iretiminde kul-
lanilan pigmentlerin 151k yansitma 6zelliklerinden, {iretim
siireglerindeki varyasyonlardan ve malzeme bilesiminden
kaynaklanabilir. Bu ¢alisma hem Vita Classical hem de
Eray renk skalalarinin hedef renklerle birebir ortiismedigi-
ni, ancak Vita Classical’in hedef renge daha yakin AEoo
degerleri sundugunu gostermektedir. Ancak, her iki renk
skalasinin da klinik olarak kabul edilebilir sinirlart asan
AEoo degerleri sundugu goz 6niine alindiginda, klinik pra-
tikte renk seciminde dikkatli olunmas1 gerektigi agiktir.
Bulgular 1s18inda, klinik uygulamalarda dis hekimleri ve
dis teknisyenlerinin renk skalalarmin hedef renkle olan
uyum farklarini g6z 6niinde bulundurmasi gerekmektedir.
Ozellikle yiiksek estetik beklentilere sahip hastalarda, di-
jital renk 6l¢iim cihazlari veya hassas renk eslestirme yon-
temleri ile desteklenen secimlerin yapilmasi kritik dneme
sahiptir.

Albayrak H. ve ark. PAVGRIENEE'SLERIEH)

Bu ¢alismanin bazi simirliliklart bulunmaktadir. Oncelikle,
calisma yalnizca iki farkli renk skalasini degerlendirmis
olup, piyasada bulunan diger renk skalalariyla karsilastir-
ma yapilmamistir. Farkli tireticilere ait renk skalalarinin
da benzer yontemlerle analiz edilmesi, gelecekteki arastir-
malarda degerlendirilebilecek bir konudur. Bunun yani
sira, calismada renk 6lgiimleri yalnizca bir spektrofotome-
tre kullanilarak gergeklestirilmistir. Oysa farkli 6lgiim ci-
hazlarinin (kolorimetreler, dijital gortintiileme sistemleri
ve intraoral tarayicilar gibi) kullaniminin sonuglar iize-
rindeki etkisi de degerlendirilmelidir. Gelecekte yapila-
cak caligmalar, farkli 6l¢iim cihazlari ile elde edilen
verilerin karsilagtirilmasini igerebilir. Ayrica, bu ¢alisma-
da tim olgiimler standart aydinlatma kosullari altinda
gergeklestirilmistir. Ancak klinik ortamlarda farkli aydin-
latma kosullar1 dis renginin algilanmasini etkileyebilir.
Farkli 151k kaynaklarinin (giin 15181, yapay 151k, LED lam-
balar gibi) renk Olglimlerine olan etkisinin arastirilmast,
gelecekteki galismalara katki saglayacaktir. Son olarak,
renk skalalarinin uzun siireli kullanim ve dezenfeksiyon
islemleri sonrasi renk stabilitesinin incelenmesi de 6nem-
li bir aragtirma alanidir. Rutin klinik uygulamalarda renk
skalalar1 gesitli sterilizasyon yontemlerine maruz kalmak-
tadir ve bu iglemler zamanla renk degisikliklerine neden
olabilir. Bu nedenle, gelecek calismalarda renk stabilitesi
tizerindeki etkilerin degerlendirmesi 6nerilir.

SONUC

Calismanin sinirlamalart dahilinde;

Her iki renk skalasi da hedef renklere birebir uyum
saglamamakla birlikte, Vita Classical renk skalasi, Eray
Deluxe'e gore hedef renge daha yakin sonuglar vermekte-
dir. Eray Deluxe renk skalasi Vita Classical renk skalasina
gore daha fazla sari tonlari icerdigi i¢in renk se¢iminde bu
durum goz oniine alinmalidir.
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Farkli Marka Kullanima Hazir Dental
EDTA Soliisyonlarinin pH Degerlerinin
Incelenmesi: In Vitro Calisma

Investigation of pH Values of Ready
to Use Dental EDTA Solutions of
Different Brands: An In Vitro Study

07/

Amacg

Smear tabakasinin uzaklastirilmasi, kok kanal tedavisinin basarisinda kritik bir
asamadir. EDTA soliisyonlarinin etkinliginin, 6zellikle pH degerine bagli olarak
degisebildigi bilinmektedir. Bu ¢aligmanin amaci, Tirkiye piyasasinda satista olan
sekiz farkli markaya ait %17'lik EDTA soliisyonlarinin oda sicakligindaki pH deger-
lerini ve litre bas1 maliyetlerini karsilastirmaktir.

Gerec¢ ve Yontemler

Caligmada, piyasadan temin edilen sekiz farkli %17 EDTA soliisyonunun pH deger-
leri, oda sicakliginda bir pH metre kullanilarak {i¢ ayr1 6l¢iimle belirlenmis ve orta-
lama degerler hesaplanmistir. Ayrica her iriiniin litre basi fiyati da tespit edilmistir.
Elde edilen veriler karsilagtirmali olarak analiz edilmistir.

Bulgular

Woolin Endo, Promida, Cool & EDTA ve Werax markalariin pH degerleri 13,00 +
0,4 olarak dl¢iilmiistiir. Imicryl ve Saver markalarinin pH degeri 10,00 £+ 0,8, AQUA
Solution ve Cerkamed Endo-Solution markalarimin ise 7,4 + 0,1 olarak bulunmustur.
Fiyat analizinde, en diisiik litre basi maliyet Cool & EDTA markasinda belirlen-
mistir. Notr pH degerine sahip en ekonomik iiriiniin AQUA Solution oldugu tespit
edilmistir.

Sonuc¢
Piyasadaki firmalarin soliisyonun fiziksel 6zelliklerini etkilendiginden pH degeri
beyan etmesi 6nem arz etmektedir.

Anahtar Sozciikler
EDTA, irrigasyon soliisyonu, pH, Selasyon
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ABSTRACT

Aim

The removal of the smear layer is a critical step in the suc-
cess of root canal treatment. It is known that the effective-
ness of EDTA solutions can vary, particularly depending
on their pH levels. The aim of this study was to compare
the room temperature pH values and cost per liter of eight
different brands of 17% EDTA solutions available on the
Turkish market.

Material and Methods

In this study, eight different commercially available 17%
EDTA solutions were procured from the market. The pH
values of the solutions were measured at room temperature
using a pH meter, with three separate measurements taken
for each solution, and the average values were calculated.
Additionally, the cost per liter of each product was deter-
mined. The collected data were analyzed comparatively.

Results

The pH values of Woolin Endo, Promida, Cool & EDTA,
and Werax brands were measured as 13.00 + 0.4. The pH
values of Imicryl and Saver brands were found to be 10.00
+ 0.8, while those of AQUA Solution and Cerkamed En-
do-Solution brands were measured as 7.4 £ 0.1. In terms
of price analysis, Cool & EDTA had the lowest cost per li-
ter. AQUA Solution was identified as the most economical
product among those with a neutral pH value.

Conclusion

It is important for companies in the market to declare the
pH value as it affects the physical properties of the solu-
tion.

Key Words
EDTA, Irrigation solution, pH, Chelation

GIRIS

Smear tabakasinin korunmasi veya uzaklastiriimasi
endodontinin tartismali konularindan biri olmustur. Ancak
son arastirmalar smear tabakasimin mikroorganizmalara
ev sahipligi yaptigi ve kok kanal dolum materyallerinin
baglantisin1 olumsuz etkiledigi i¢in uzaklastirilmast ge-
rektigini savunmustur (1-3). Smear tabakasinin tama-
men uzaklastirilmasi i¢in selasyon ajani ve organik doku
¢oziiciiniin birlikte kullanilmasi gerekmektedir. Ciinkii
higbir irrigasyon soliisyonu tek basina hem organik hem
inorganik dokuyu uzaklastiramaz (4). Literatiirde inorga-
nik dokunun uzaklastirilmasi icin EDTA, HEDP, sitrik asit,
parasetik asit, maleik asit gibi selasyon ajanlar ve asitler-
in kullanim1 &nerilmistir (5).

[k olarak Nygaard-Ostby (1957) tarafindan endodontide
kullanilan EDTA soliisyonu selasyon ajani olarak bilinir
ve giliniimiizde hala en sik tercih edilendir. Ca” iyonlarini
baglayarak ¢oziiniir kompleksler olusturur ve boylece
debris ve smear tabakasinin uzaklastirilmasina yardimci
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olur (6). Selasyon ajanlarinin etkinligi genellikle kok
kanal uzunlugu, soliisyonun penetrasyon derinligi, denti-
nin sertligi, uygulama siiresi, pH ve konsantrasyon gibi
bir¢ok faktore baglidir (7, 8). EDTA’nin pH degerinin et-
kisi ilk kez 1981 yilinda Cury tarafindan arastirilmis ve
solisyonun pH degerinin demineralizasyon etkinliginde
onemli oldugu bulunmustur (9). Piyasada cesitli marka,
fiyat ve konsantrasyonlarda EDTA soliisyonu bulunmak-
tadir. Bu ¢alismanin amact, piyasadaki farkli markalara ait
%17 EDTA soliisyonlarinin oda sicakligindaki pH deger-
lerini ve litre bas1 fiyatlarini incelemektir.

GEREC ve YONTEMLER

Piyasada bulunan sekiz ayr1 %17 konsantrasyonda EDTA
soliisyonu (Resim 1.) tedarik edilmis ve litre bas1 fiyatlar
hesaplanmistir. Soliisyonlarin pH 6lgiimleri, oda sicak-
liginda pH metre (HANNA HI2210, Woonsocket, ABD)
ile li¢ kez gergeklestirilmis ve ortalama deger hesaplan-
mistir.

a) Promida b) Cool&Edta  c) Werax

oolin’

EOTA GOTE

d) Wooline Endo e) Saver f) Imicryl

1

g) Cerkamed Endo-Solution h) AQUA Solution

Resim 1. Farkli marka EDTA soliisyonlari
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Calismamizda kullanima hazir ve piyasada satista bulunan
%17 EDTA soliisyonlarmin Tiirkiye’de Nisan 2024 teki
litre basina birim fiyat1 hesaplanmistir. Bu veriler yalnizca
bilimsel bir karsilastirma amaciyla sunulmustur.

BULGULAR

Yapilan &lgiimlere gore Woolin Endo (istanbul, Tiirkiye),
Promida (Eskisehir, Tiirkiye), Cool & EDTA (Konya, Tiir-
kiye) ve Werax (Izmir, Tiirkiye) marka soliisyonlarin pH
degeri 13.00 £ 0.4 olarak 6l¢iildii. Imicryl (Konya, Tiirki-
ye) ve Saver (Prime Dental, Hindistan) marka soliisyonlar
10.00 = 0.8 pH degerine sahip bulundu. AQUA Solution
(istanbul, Tiirkiye) ve Cerkamed Endo-Solution (Stalowa
Wola, Polonya) marka soliisyonlarn pH degeri ise 7.4 +
0.1 olarak belirlendi (Tablo 1).

Tablo 1. Farkli marka kullanima hazir dental edta soliisyonlarmm pH
degerleri ve litre basi fiyatlar

Soliisyonlar pH Fiyat (/L)
Promida 13.3 596
Cool&Edta 13.3 276
Werax 13.2 424
Wooline Endo 13.2 760
Saver 10.8 308
Imicryl 10.3 376
Cerkamed Endo-Solution 7.4 3900
AQUA Solution 7.4 1600

Litre bas1 fiyatt diistikten yiiksege dogru sirastyla
Cool&EDTA, Saver, Imicryl, Werax, Promida, Wool-
in Endo, AQUA Solution ve Cerkamed Endo-Solution
olarak hesaplandi.

TARTISMA

EDTA soliisyonu kok kanallarini yikamak, smear ta-
bakasinin inorganik kismini uzaklastirmak ve kok kanal
dolum materyallerinin kanal duvarlarina baglantisin1 art-
tirmak amaciyla kullanilmaktadir (7, 10-12). Ayrica, dar
ve kalsifiye kok kanallarinin preparasyonunda siklikla
tercih edilir ayrica kalsifiye kanallarin girisini belirlem-
ek i¢in pulpa odasinda EDTA soliisyonu bekletilebilecegi
bildirilmistir (6). Bununla birlikte, EDTA soliisyonu re-
jeneratif endodontide biiytime faktorlerinin salinmasini
tesvik etmesi amactyla da kullanilmaktadir (13).

EDTA soliisyonu selasyon yoluyla dentin duvarlarindan
mineralleri uzaklastirir ve kok kanallarini temizleme et-
kinliginde soliisyonun pH ve konsantrasyonun 6nemli bir
faktor oldugu bildirilmektedir (14). Piyasada %5 arasi
%17 degisen konsantrasyonlarda EDTA soliisyonlar1 bu-
lunmaktadir. %8 EDTA'nin 3 dakikalik temas siiresindeki
irrigasyonundaki etkinliginin, %15 EDTA’nin 1 dakikalik
temas siiresindeki irrigasyonuna benzer etkinlik goster-
digi rapor edilmistir (15). Bununla birlikte %17 EDTA
konsantrasyonun smear tabakasini uzaklagtirmada daha
etkili oldugu bildirilmistir (16) bu yiizden genellikle final
irigasyonunda %17 EDTA kullanilmaktadir. Amerikan
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Endodonti Dernegi ve Avrupa Endodonti Dernegi, klini-
syenlerin rejeneratif endodontide %17 EDTA soliisyonu
kullanmasini 6nermektedir (17,18).

EDTA soliisyonunun fiziksel 6zellikleri pH degerindeki
degisikliklerden etkilendigi igin dentin demineralizasyon et-
kinligini de degisebilmektedir (8,9). Yiiksek pH'ta, ¢ozelti-
deki iyonize molekiillerin iyonize olmayan molekiillere
oranmin daha yiiksek olmasi nedeniyle EDTA'nin selas-
yon etkinliginin daha yiiksek oldugu bildirilmistir (19).
Yiiksek pH degerlerinde, fazla sayida hidroksil grubu, hi-
droksiapatitin ayrismasini yavaglatacak ve boylece mevcut
Ca sayisint sinirlayacaktir. Diisiik veya notr pH'ta, Ca *nin
baglanmasi, hidroksiapatitin ayrismasini ve selasyon’igin
kullanilabilirligini artirma egiliminde olacaktir (19).

Serper ve ark. (14) %10 ve %17 EDTA soliisyonlarnin
dentin erozyonu iizerindeki pH ve konsantrasyonun et-
kilerini inceledigi ¢alismasinda pH 7,5'te, %10'luk bir
soliisyonun 1 dakikada %?17'lik bir soliisyondan 2 kat daha
az fosfor saldigin1 ve pH 9'dakinden daha nétr bir pH'ta
daha etkili oldugunu bildirmistir. Kok kanallarmin temizlen-
mesi ve sekillendirilmesi sirasinda EDTA soliisyonlarinin
eroziv etkilerini azaltmak i¢in notr pH'ta tercih edilmesi
ve kok kanallarmin 1 dakikadan uzun siire % 17 EDTA ile
yikanmamasi onerilmistir (14,20).

EDTA soliisyonu gii¢lii demineralize etkiye sahip oldugu
icin dentin tiibiillerinin genislemesine, dentinin sertliginin
azalmasma ve kollajen liflerin denatiirasyonuna neden
olur. Bu dentin yapisindaki degisiklikler ise kanal dolum
materyallerinin baglantisinin azalmasina, kok kanal du-
varlarinda kanal aletlerinin yanlis yonlendirilmesine ve
vertikal kiriklarin artmasia yol agabilmektedir (4). Bra-
mante ve ark. (21) Ni-Ti doner aletlerle kavisli kanallar-
da yapilan preparasyonun EDTA soliisyonu kullanimima
bagli daha fazla apikal transportasyona neden oldugunu
bildirmistir ancak soliisyonun konsantrasyonu, pH’1, hacmi
ve temas siiresini belirtmemistir. Buna ragmen Whitbeck
ve ark. (22) preparasyon sirasinda %17 EDTA soliisyonu
kullaniminin apikal transportasyonu 6nemli Olglide arttir-
madigint rapor etmistir. Uzunoglu ve ark. (23) kisa uygu-
lama siiresiyle yiiksek konsantrasyonda EDTA soliisyonu
kullanilmasini1 veya daha uzun uygulama siiresiyle diisiik
konsantrasyonda EDTA soliisyonu kullanilmas1 gerektigi-
ni bildirmistir ve yiiksek konsantrasyonlarin uzun siire-
li kullanimmimn kok kirgr riskini artirabilecegi hipotezini
desteklemistir.

EDTA soliisyonu lubrikant olarak kabul edilmektedir ve jel
seklinde formlari 6zellikle bu amag igin pazarlanmaktadir
(24). Fakat, giiniimiizde kullanimi pek Onerilmemektedir.
Peters ve ark. (25) %15 EDTA soliisyonun preparasyon
sirasinda doner aletin torku ve kuvvetini azaltmada EDTA
jelden daha etkili oldugunu bildirmistir. Bunun nedeni
olarak jel tipi tiriinler kullanildiginda doner aletlerin kesi-
tinde biriken artiklarin, doner alette daha fazla strese yol
actigini rapor etmistir.



Calismamizda nétr pH seviyesinde sadece iki {iriin (Cer-
kamed Endo-Solution ve AQUA Solution ) tespit edilmistir.
Notr pH degerine sahip en az fiyatl {irin AQUA Solution
olarak bulunmustur. Hekimlerin dental triinleri satin
alirken performans kadar fiyati da géz Oniinde bulun-
durabilecegi diisliniilmektedir. Bu sebeple iiretici firma-
larin konsantrasyonunun yaninda pH degerini de yazmasi
hekimlerin satin alirken tirtinii fiyat performan agisindan
degerlendirebilmesi i¢in yeni bir veri olabilir. Ancak he-
kimlerin dental iiriinleri satin alirken dikkat ettikleri 6zel-
liklerin belirlenmesi igin daha ayrintili ¢aligmalara ihtiyag
vardir.

Calismamizda Tirkiye’de satista bulunan hem yerli hem
de ithal sekiz ayri kullanima hazir soliisyonun pH degeri
Ol¢iilmiistlir. Ancak kok kanal tedavisi igin iretilmis ve
bazilart stok dis1 olan veya lilkemizde satista bulunmayan
farkli konsantrasyonlardaki EDTA’larin pH degerleri in-
celenmemistir. Endodontide kullanima hazir iiriin olarak
sunulmus pek ¢ok markanin {irlinii bulunmasina ragmen
bu ¢aligmada sadece sinirli sayidaki markanin pH degeri
6l¢limii, ¢aligmanin bir limitasyonu olabilir ve farkli kon-
santrasyonlardaki daha c¢ok cesitli markanin da pH degeri
bilinmediginden bu da farkli bir arastirma konusu olabilir.

SONUC

Elde edilen sonuglar, piyasadaki iirtinler arasinda belirgin
pH farkliliklariin bulundugunu gostermistir. Woolin Endo,
Promida, Cool & EDTA ve Werax markalarinin oldukga
yiiksek pH degerlerine sahip oldugu, buna karsin AQUA
Solution ve Cerkamed Endo-Solution markalariin notr
pH diizeyinde oldugu belirlenmistir. Fiyat-performans
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degerlendirmesinde ise nétr pH’a sahip en ekonomik
iiriinin AQUA Solution oldugu tespit edilmistir. EDTA
soliisyonlarmin pH diizeylerinin, dentin yilizeyinde mey-
dana gelen kimyasal degisimler ve selasyon etkinligi iize-
rinde dogrudan etkili oldugu g6z 6niine alindiginda, iiriin
seciminde yalnizca konsantrasyon degil, pH bilgisinin de
dikkate alinmasi gerektigi sonucuna varilmistir. Bu ne-
denle, tretici firmalarm iiriin etiketlerinde pH degerlerini
acikca belirtmeleri, klinik uygulamalarda iiriin se¢imini
daha bilingli hale getirecektir. Ayrica, klinisyenlerin satin
alma kararlarim1 verirken yalnizca maliyet odakli degil,
iriintin  kimyasal Ozellikleri dogrultusunda da deger-
lendirme yapmalarinin tedavi basarisini olumlu yonde et-
kileyebilecegi diistiniilmektedir.
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Dis hekimliginde estetik dislerin, diseti, dudaklar ve yiiz ile uyum icerisinde restore
edilerek giizel bir giiliis saglamay1 amaglar. Dis renklesmeleri 6nemli bir estetik
problemdir. Renklesme gosteren disler 6zellikle 6n bolgede 6nemli estetik sorun-
lara neden olarak kisinin sosyal ve duygusal davranislarini olumsuz yonde etkileye-
bilmektedir. Giiniimiizde, giizel ve beyaz dislere sahip olma istegi artmakta, bu da
beraberinde estetik uygulamalarin segeneklerinin ¢ogalmasimi saglamaktadir. Bu
uygulamalar; mekanik abrazyon, kompozit restorasyonlar, porselen laminalar, kom-
pozit ve tam kronlar gibi restoratif teknikler ve beyazlatma islemleridir Renklemis
dislerin tedavisinde uygulanan vital ve devital beyazlatma iglemleri, porselen kronlar
ve kompozit lamina restorasyonlarla karsilastirildiginda daha konservatif bir yak-
lasimdir. Endodonti bilim dalinin ana konusu agrinin dindirilmesi ve diste meydana
gelen enfeksiyonun tedavisi olmakla birlikte, genellikle i¢ kaynakli renklesmelere
bagl olarak renk degisikligi gosteren dislerin beyazlatilmasi, endodontistlerin giin-
cel pratik uygulamalarindan birisi haline gelmistir. Dis renginin kimyasal bir ajan
kullanilarak, mine ve dentin dokularindaki organik pigmentlerin oksidasyonu yoluy-
la agilmasi islemine beyazlatma adi verilir. Dis renklenmelerinin giderilmesinde vi-
tal ve devital beyazlatma yontemleri glinimiizde siklikla tercih edilmektedir. Bu
yontemler intrakoronal ve ekstrakoronal beyazlatma olarak iki baglik altinda da in-
celenebilir. Nekrotik pulpa dokusu, pulpa i¢i kanama veya pulpa odasinda birakilmig
kok kanal dolgu maddeleri nedeniyle meydana gelen i¢ kokenli renklenmeler, pro-
tetik yaklagimlara alternatif olarak kullanilan intrakoronal beyazlatma teknikleri ile
kolay, ekonomik ve konservatif bir sekilde giderilebilmektedir. Bu islemler sirasinda
bazi komplikasyonlarla karsilasilabilir. Eger beyazlatma islemi i¢in dogru yontem-
ler secilirse ve uygun materyaller tercih edilirse, bu ve buna benzer komplikasyon-
larin olugma olasilig1 azaltilip, hasta istegine cevap verebilecek basarili tedavilerin
gerceklestirilmesi miimkiin olabilir.

Anahtar Sozciikler
Endodonti, Renklenme, Beyazlatma
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ABSTRACT

In dentistry, aesthetic teeth are restored in harmony with
the gums, lips and face, aiming to provide a beautiful
smile. Tooth discoloration is an important aesthetic prob-
lem. Discolored teeth can cause significant aesthetic prob-
lems, especially in the front region, and can negatively
affect the person's social and emotional behaviors. Today,
the desire to have beautiful and white teeth is increasing,
which in turn increases the options for aesthetic applica-
tions. These applications are restorative techniques such
as mechanical abrasion, composite restorations, porcelain
laminates, composite and full crowns, and whitening pro-
cedures. Vital and devital whitening procedures applied in
the treatment of discolored teeth are a more conservative
approach compared to porcelain crowns and composite
laminate restorations. Although the main subject of the
endodontics branch of science is the relief of pain and the
treatment of infection in the tooth, whitening of teeth that
usually show color changes due to internal discolorations
has become one of the current practical applications of en-
dodontists. The process of lightening the tooth color by
using a chemical agent through the oxidation of organic
pigments in the enamel and dentin tissues is called whit-
ening. Vital and devital bleaching methods are frequently
preferred today for the removal of tooth discolorations.
These methods can be examined under two headings as
intracoronal and extracoronal bleaching. Internal dis-
colorations caused by necrotic pulp tissue, intrapulpal
hemorrhage or root canal filling materials left in the pulp
chamber can be easily, economically and conservatively
removed with intracoronal bleaching techniques used as
an alternative to prosthetic approaches. Some complica-
tions may be encountered during these procedures. If the
right methods are selected for the bleaching process and
appropriate materials are preferred, the possibility of these
and similar complications can be reduced and successful
treatments that can meet the patient's wishes can be car-
ried out.
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GIRIiS

Dislerin normal renklerinin bozularak farkli bir renk al-
masina “dis renklenmesi” denir. Disin rengi, dentin rengi
ve i¢-dis kaynakli renklenmelere bagli olarak sekillenir.
Mine, dentin ya da koronal pulpa yapisinda meydana ge-
lecek herhangi bir degisiklik disin 151k iletimi 6zelligini
degistirir. Beyazlatmanin basarisi birgok faktore bagli ol-
makla birlikte, en dnemlisi renklenme etyolojisinin iyi bir
sekilde belirlenmesidir. Dogru bir tan1 basarili bir tedavi
planlanmasi yapilmasini saglayacaktir (1). Renklenmenin
derecesi lokalizayonu ve goriiniimii agisindan biiyiik
farklihiklar vardir. I¢ kaynakli renklenmeler disin yapisi-
na dahil olmusken, dis kaynakli renklemeler disin yiize-
yine baglanir. Renklenme i¢ kaynakli ve dis kaynakli renk
degisiklikleri kombinasyonu halinde olabilir ve dig mi-
nesi, dentini veya pupayi etkileyebilir. Dis renklenmeleri
kalitsal olabilir, hastanin davranigina, yasina ve hastaligi-
na bagli olabilir veya dental ve tibb1 tedaviler nedeniyle
iyatrojenik olarak ortaya ¢ikabilir (2,3).

Dis kaynakh renklenmeler

Dis kaynakli renklenmelerde, renklenmeye neden olan
maddelerin dis yiizeylerine degisik kuvvetlerle ¢ekilerek
baglanmasi s6z konusudur. Renklenmeler daha yiizey-
seldir. Beyazlatmanin basarist minedeki lekenin rengin-
den daha ¢ok, renklenmenin ne kadar derinde olduguna
baglidir (3). Dis kaynakli lekeler yiyecek, igecek veya
sigara ile ilgili yiizeysel lekeler ve renk degisimleridir.
Kahve veya ¢ay gibi igeceklerin pigmentleri veya siga-
radan kaynaklanan katran koyu, kahverengimsi renk
degisimlerine neden olabilir. Portakal, havug veya ciko-
latanin asirt tiketimi yiyecekle ilgili renklesmelere ne-
den olabilir. Farkli bolgelerde yasayan insanlarin farkl
beslenme aligkanliklart farkli renklenmelerin meydana
gelmesine neden olabilir. Betel nut ve benzeri maddele-
rin devamli bir sekilde ¢ignenmesi diglerde biiyiik dl¢iide
siyah renk degisimlerine neden olabilir. Asidik gidalar-
dan kaynaklanan demineralizasyon ve kotii agiz hijyeni
daha piiriizlii dis yiizeyleri olusturursa, lekelenmenin et-
kileri hizlanabilir (4). Dis kaynakli renklenmeler Nathoo
(5) adli arastirmaci tarafindan 3’e ayirarak tanimlamustir;
(N1) renklenmeye neden olan maddenin rengi ile diste
olusan renklenmenin rengi aynidir. Cay, kahve ve sarap
gibi icecekler renkli materyallerini (kromojen) direkt disin
yiizeyine biriktirerek dis renklenmesine neden olabilirler.
Tiikiiriik iginde bulunan demir, bakir gibi bazi metaller de
dis yiizeylerine tutunarak renklenmeye neden olabilmek-
tedirler, (N2) kromojen maddenin rengi dise baglandiktan
sonra degisiklik gostermektedir. Ornegin, agiz hijyeninin
iyi olmadig1 kisilerde olusan pelikilin renginin giin geg-
tikge koyulagmasidir, (N3) dislerdeki renklenmeye neden
olan kromojen maddenin dise baglandig1 sirada renksiz
oldugu, ama zaman igerisinde olusan kimyasal reaksi-
yonlar ile renginin degistigi gézlenmektedir. Olusan bu
reaksiyonlara maillard ya da non-enzimatik reaksiyonlar
denilmektedir. Ornek olarak, klorheksidin ve kalay flori-
din neden oldugu renklemeler gosterilebilmektedir (6-8).



I¢ kaynakh renklenmeler

Dis sert dokularinin yapilarinda veya kalinliklarinda
gelisim esnasinda meydana gelen herhangi bir degisim
sonucu dis dokularmin 15181 gegirme &zelliklerini degistir-
meleri sonucunda meydana gelirler. I¢ renklenmeler dis
formasyonu sirasinda disin yapistyla iligkilidir. Belirgin
olarak bu renklenmelerinin birgogu dentindedir ve eks-
ternal beyazlatma yontemleri ile tedavisi zordur (3). I¢
kaynakli renklenmeler sistemik ve lokal nedenlerle olusan
renklenmeler olarak iki farkli grupta incelenirler (9).

Sistemik nedenlerle olusan i¢ kaynaklh

renklenmeler

I¢ renklenmelere neden olan sistemik etkenler arasinda
genetik nedenler, sistemik hastaliklar, florozis ve ilag kul-
lanimina bagli renklenmeler yer almaktadir (4).

Genetik nedenler: i¢ renklenmeye neden olan genetik
anomaliler arasinda; amelogenezis imperfekta (Al), den-
tinogenezis imperfekta (DI), osteogenezis imperfekta ve
dentin displazileri yer almaktadir. Al, herediter, otozom-
al dominant karakterde olan bu dis anomalisinde, mine
olusumu sirasinda mineralizasyon veya matriks for-
masyonu esnasinda kesinti meydana gelir. Genellikle buk-
kal yiizeyde kii¢iik gukurcuklarla karakterizedir. Dis rengi
hipomineralizasyon derecesi ile dogru orantili olarak ko-
yulagmaktadir (10). Hem siit hem daimi dislerin mineleri
etkilenmektedir. Hipoplastik ve hipokalsifik olarak 2 tipi
vardir. Hipoplastik tipte azalmis mine kalinlig1 nedeniyle
digler meziodistal yonde kontakt gostermezler. Diizensiz
mine ylizeyi olmakla birlikte mine parlak ve sert, an-
cak sar1 renklidir. Hipokalsifik tipte ise minenin yetersiz
kalsifikasyonlarindan dolay1 c¢abuk asinmakta ve renk
degistirmekte, klinik olarak mat, sar1 ve kahverengi renk
gozlenmektedir. Radyografilerde minenin kalsifikasyonu
yetersiz oldugu i¢in, mine ve dentin benzer yogunluk-
ta izlenmektedir (11). DI, dentin defektleri genetik veya
cevresel etkenlerle olusabilir. Genetik olanlar izole veya
sistemik bir bozuklukla birlikte meydana gelebilir. Sadece
dentin ile alakali olan durum, DI 2’dir (Herediter opal-
esan dentin). Her 2 dentisyon da etkilenir, siit dislerinin
etkilenmesi ¢ogunlukla daha ciddidir. Disler ¢ogunlukla
yesilimsi-kahverengi renktedir, transilliminasyonda opal-
esans goriiniim sergilerler. Pulpa odalari oblitere olmustur,
mine incedir. Mine yiizeyden kalkinca dentin agiga ¢ikar.
Dentinin ag18a ¢ikmasiyla poréz dentinin kromojen bak-
terileri absorbsiyonuyla hizla kahverengi renklesme olur.
Disler ciirige yatkindirlar. Birgok diste periapikal abse-
ler gozlenir (12). Osteogenezis imperfekta ile iliskili DI
1’de ise kemik kirilganligi, mavi sklera deformasyonu,
zayif eklemler ve opalesan dentin goriiliir. Dis rengi;
mavi, gri, sar1, kahverengi veya amber rengi tonlarinda
olabilir. Genetik aktarim dominant veya resesif gecisli
olabilir. Resesif gecisli olan daha ciddidir ve kisa siirede
6liimle sonuglanir. Opalesan disler dominant gegisli olan
¢esidinde daha yaygindir. Mine kirilgandir, pulpa odasi
dentin ile dolmustur ve dentisyonun tamamu etkilenmistir
(12). DI'nin {igiincii bir tipi ise (Brandywine, izole he-
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rediter opalesan dentin), ilk kez Wiktop (12) tarafindan
tanimlanmistir. Bu durumda dislerin gériiniimleri hem tip
1 hem tip 2 DI’ye benzer. Siit dislenme déneminde birden
¢ok pulpa ekspozu goriiliir. Radyografik olarak manto ta-
bakasinin olusumundan sonra dentin iiretimi durdugu i¢in
pulpa odast olduke¢a genistir, disler deniz kabuguna ben-
zerlik gosterirler (shell teeth). Dentin displazileri otozomal
dominant bir dentin hastaligidir; tip 1 dentin displazisinde
siit ve daimi dentisyon normal sekil ve formundadir fakat
nadiren translusent olabilirler. Radyografik olarak disler
konik apikal konstriksiyonlarla birlikte kisa koklere sa-
hiptirler. Tip 2 dentin displazisinde birgok pulpa tasiyla
birlikte deve dikeni sekilli pulpa odalart vardir (13).

Sistemik hastahklarla ilgili nedenler

Dis gelisimi sirasinda yasanan yiiksek ates, dis ylizeyinde
kronolojik mine hipoplazisine yol agarak bant tipi renk
degisimlerine neden olabilir. Vitamin ve mineral eksik-
likleri hipoplaziye neden olabilir. D vitamini eksikligi
olan rasitizm, osteomalazi, kemiklerdeki gelisimsel anor-
malliklerden kaynaklanan beyaz hipoplazilere yol acabilir
(14). C vitamini eksikligi (Skorbiit), A vitamini eksikligi
ile baglantili olarak ve fosfor alimindaki bozukluklar mine
hipoplazilerine neden olabilir. Diste renk degisikligine
neden olan diger sistemik hastaliklar arasinda porfiria,
eritroblastozis fetalis, talasemi ve orak hiicreli anemi bu-
lunur. Konjenital eritropoietik porfiria, hemoglobin islevi
icin gerekli organik bilesikler olan porfirinlerin sentez-
indeki anormalliklerden kaynaklanan bir hastaliktir. Dislerde
kirmiz1 kahverengi renklesme goriiliir ve etkilenen dis ul-
traviole 151k altinda kirmizi florensans gosterir (15).
Eritroblastozis fetalis; yeni doganlarin kan hastaligidir, be-
begin ve annenin kan uyusmazligi nedeniyle eritrositlerin
agliitinasyonu ve hemolizi olusmaktadir. Dolasimdaki
kan pigmentleri siit diglerini ve dogum sirasinda kalsifi-
ye olan daimi disleri boyayabilmektedir. Disler yesilim-
si-mavi, mavimsi-siyah veya kahverengi renklenmeler
gosterebilmektedir (4,11). Hiperbilirubinemi; hepatit ya
da kandaki bilirubin seviyesinin yiliksek olmasi halinde
siit dislerinde yesil pigmentasyonlar goriilebilmektedir.
Neonatal déonemde bilirubinin dental dokular gibi kalsi-
fiye dokularda birikmesi sonucu meydana gelmektedir
(16). Bazen karaciger transplantasyonu yapilan hastalarda
olusan biliaratezi sonucunda daimi dislerde de yesil renk-
li pigmente alanlara rastlanabilmektedir (17). Kafatasin-
da ve uzun kemiklerde karakteristik bozukluklara neden
olan talasemi (orak hiicre anemisi); kirmizi kan hiicresi
malformasyonlarina neden olan oksijen tasiyan hemoglo-
bin molekiiliinde bir anormallik gosteren kalitsal bir kan
hastaligidir. Dislerde mavi, yesil ve kahverengi lekeler ile
sonuglanabilir (18).

Florozis

Minenin gelisimi sirasinda asirt flor alimina bagli olarak
ameloblastlarin flordan etkilenmesi sonucunda goriilen
mine hipoplazilerine florozis denilmektedir. Bu durum
endemik olarak i¢gme suyu kaynaklarindan veya floridli
gargaralardan, tabletlerden, dis macunlarindan kaynakla-
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nabilir. Ciddiyeti yasa ve alinan doza baglidir. Endemik
floroziste hem siit hem daimi digler etkilenir (1). Cogun-
lukla mine etkilenmistir ve benekli alanlardan diffiiz opak
zimba deligi goriintiisiine kadar degisen goriinimdedir.
Minenin rengi kire¢ beyazindan koyu kahve-siyaha dog-
ru degisen goriinimdedir. Kahverengi-siyah renklesme
cogunlukla siirme sonrasidir ve pordoz mine lizerine dis
boyanma sonucu olusmustur (19). Florozis igme suyunun
1 ppm’den fazla flor igerdigi yerlerde olusur (1).

Ilaclarla ilgili renklenmeler

Bazi ilaglarin ve kimyasallarin dis formasyonu esnasin-
da kullanilmasi renklenmeye neden olur. Ilaglar ile ilgili
en yaygin goriilen renklesme ¢esidi tetrasiklin kullanimi
sonrasinda goriiliir. Renklesme bilateraldir, her iki yarim
¢enede de bir¢ok dis etkilenir (20). Tetrasiklin, idrar yolu
enfeksiyonlari, klamidya ve akne gibi hastaliklar1 teda-
vi etmek icin kullanilan bir antibiyotiktir. 1950'lerden
1980'lerin bagina kadar siklikla kullanilmistir. Geligim
esnasinda tetrasiklinlerin kullanilmast kemik ve dis sert
dokularinda birikimlerine neden olur (21). Tetrasiklinlerin
kemik ve dis sert dokularindaki hidroksi apatit kristaller-
inin ylizeylerinde kalsiyum iyonlariyla kompleks olustur-
duklart bildirilmistir (22). Dentin mineye gore daha fazla
boyanir. Tetrasiklin plasental bariyeri gegebilir, bu ned-
enle gebelik doneminin 29. haftasindan sonuna kadar
tetrasiklin kullanimindan kaginilmalidir. Daimi dislerin
gelisiminin 12 yasina kadar siirdiigii diisliniildigiinde bu
yasa kadar olan ¢ocuklarda, emziren annelerde ve hamile-
lik siliphesi olan hastalarda, tetrasiklin kullanimindan
kaginilmalidir. Siit disleri i¢in kritik donem anne karninda
4 ayliktan dogum sonrasi 5 aylik olana kadardir. Daimi
dislerde ise dogumdan sonra 4. aydan itibaren 7 yasina
kadardir (1). Renk degisiklikleri kullanilan ilag dozuna ve
ilacin verildigi periyoda baghdir. Tetrasiklinden etkilenen
digler gri, sarimsi-kahverengi olurlar. Siirme esnasinda
goriintii daha vahimdir zamanla renklenmenin siddeti
azalir. Is1a maruz kalinca kahverengi olurlar. Ozellikle
kiigiik ¢ocuklarda, tim disi etkileyebilecek veya yatay
cizgilerden olusan bir desen olarak ortaya g¢ikabilecek
gri veya kahverengi, derin, koyu lekelere neden olur.
Tetrasiklin riinlerinin degisik cesitleri farkli renklerde
renklenmeler yapar. Ornegin; klortetrasiklin silik gri ren-
klenme yaparken oksitetrasiklin krem rengi boyanma yap-
ar (23). Tetrasiklinin sentetik bir tiirevi olan minosiklin
geng hastalarda akne tedavisinde uzun siire kullanilmasi
nedeniyle renklenmeye neden olur (24,25).

Lokal nedenlerle olusan i¢ kaynakh

renklenmeler

Pulpal hemoraji

Dental travma, pulpal kan damarlarinin yirtilmasina ve ar-
dindan intrapulpal kanamaya ve kan bilesenlerinin dentin
tiibiillerine difflizyonuna neden olabilir. Dentin tiibiiller-
ine penetre olan (26) ve artik pulpa dokusundaki eritros-
itler, hemoliz esnasinda demir agiga ¢ikaran hemosiderin,
hemin, hematin ve hematoidine doniisiirler (27,28). Bak-
teriler tarafindan tretilen hidrojen siilfit, demirle birlikte
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siyah ferrik siilfite doniisiir ve bu da gri renklenmeye ned-
en olur. Kan triinlerinin pargalanmasiin yaninda nekro-
tik pulpa dokusunun pargalanma firiinleri de renklen-
meye neden olur (28). Pulpanin iyilesip iyilesmedigine
veya nekrotik hale gelip gelmemesine bagli olarak, renk
degisikligi geri donebilir veya kalici hale gelebilir. Pulpa
canliligr devam ederse, dis ilk rengine geri donebilir, an-
cak pulpa nekrozunun meydana geldigi durumlarda, renk
degisikligi kalic1 olabilir ve daha da koyulasabilir (1).

Pulpa nekrozu

Pulpanin bakteriyel, mekanik ve kimyasal nedenlerle ir-
ritasyonu nekrozla sonuglanabilir. Doku nekrozu sonucu
olusan, doku yikim triinleri ve dentin tiibiillerine kan in-
filtrasyonu, diste kahverengimsi gri renklenmeye sebep
olur. Bazen renklesme neredeyse mavi-siyah olabilir (29).
Renklenmenin derecesi, pulpanin ne kadar uzun siiredir
nekroz oldugu ile ilgilidir. Bu tiir renk degisikliginin in-
trakoronal beyazlatmaya olumlu yanit verme egiliminde
oldugu bildirilmistir (2,28).

Pulpa dokusu artiklari

Kanal tedavisi esnasinda giris kavitesinin yetersiz hazir-
lanmasi, ozellikle mezial ve distal pulpa boynuzlarini
icermemesi durumunda koronal pulpa dokusu tamamen
¢ikarilamaz ve artik pulpa dokusu sonunda pargalanir ve
dis yapisini renklendirebilir (3,26,27).

Restoratif materyaller

Amalgam veya altin gibi metalik dolgu malzemeleri renk
degisimlerine neden olabilir. Altin dolgular, inleyler veya
onlaylar, aynt zamanda pinler ve postlar gogunlukla renk
degisikliklerine neden olabilirler. Amalgam; icerigindeki
koyu renkli elementlerin dentini koyu griye doniistiirme
potansiyeli nedeniyle en fazla renklenmeye neden olur.
On dislerde uygun yere yerlestirilmeyen metal pinler ve
prefabrike postlar renklenmeye neden olabilir. Bu duru-
mun sebebi, dis dokusu veya kompozitin altindan metalin
goriinmesidir. Bu tip vakalarda, genellikle eski metalik
restorasyonun daha estetik bir kompozit ile degistirilme-
si yeterli olur. Kompozit dolgularda mikrosizinti da ren-
klenmeye neden olur. Ag¢ik kenarlar kimyasallarin resto-
rasyonla kavite duvari arasina sizmasina izin verir, bu da
alttaki dentini renklendirir. Ayrica, kompozitler zamanla
renklenir ve kuronun rengini de degistirir. Bu tip renklen-
melerde genellikle eski restorasyonlarin yeni estetik resto-
rasyonlarla degistirilmesi yeterli olacaktir (30,3).

Kanal i¢ci medikamanlar ve kok kanal dolgu

maddeleri

Giris kavitesi preparasyonu ve kemomekanik enstriiman-
tasyon sirasinda kullanilan irrigasyon soliisyonlari, me-
dikamanlar ve kok kanal dolgusu i¢in kullanilan bazi kanal
dolgumaddeleri diglerde renklesmelere neden olabilir (30).
K&k kanal tedavisinde kullanilan kanal dolgu maddeleri
veya kanal patlar1 6zellikle pulpa odasinda gingival marji-
nin yukarisinda birakildiginda renklenmeye neden olurlar.
Renklesme ¢ogunlukla servikal ii¢liide gozlenir; bunun



nedeni bu boélgedeki minenin ince, renksiz ve translusent
bir yapiya sahip olmasindandir (31,32). Giimiis konlar
eskiden kdk kanal dolgusunda siklikla kullanilirlardi. An-
cak, korozyona ugramasi ve korozyon {iiriinlerinin dig ve
¢evre dokulari boyamasi nedeniyle giiniimiizde artik ter-
cih edilmemektedirler (33). Rezorsinol-formaldehid bazi
tilkelerde halen kok kanal tedavisinde kullanilmaktadir.
Bu materyallerin sitotoksik etkilerinin yaninda pembeden
koyu mora degisen renk degisikligi yaptig1 bildirilmistir
(30). Kok kanal patlart gogunlukla, reaksiyona girmemis
bilesikler, nem ¢eken bazi komponentlerin korozyonu
veya dentin ile kimyasal reaksiyon sonucu renklenmeye
neden olurlar (31,34). Ornegin; AH 26 (Dentsply De Trey,
Kontanz, Almanya) kok kanal pati, doldurucu ve radyop-
aklig1 saglayici olarak bizmut trioksit igerir. Zamanla kok
kanali iginde tetiklenen bir kimyasal reaksiyonla once
yesil sonra siyaha doniisen bizmut bilesikleri agiga ¢ikarir
(35). AH 26 igindeki glimiigiin de dentin ile reaksiyonu
sonucu gri-siyah renklesme olusur (34). AH 26’nin modi-
fiye edilmis bir formiilasyonu olan AH Plus (Dentsply De
Trey) kok kanal pati, radyopakligi saglamak i¢in bizmut-
trioksit yerine zirkonyum oksit igerir. Bu madde uzun siire-
li renk stabilizasyonuna sahiptir ve bizmut gibi kimyasal
reaksiyonlara girmez (35). MTA; pulpa kapaklamasi ve
perforasyonlarin tamiri gibi endodontide oldukg¢a yaygin
olarak kullanilan bir materyaldir. Ancak, gri MTA’ nin dis
ve ¢evre dokularda renklenmeye neden oldugu bildirilm-
istir (36,37). Demir oksit igermeyen beyaz MTA estetik
bolgelerde kullanilmak tizere gelistirilmistir (38). Fakat,
beyaz MTA'nin da gri renklenmeye neden oldugu ileri
stiriilmiistiir (39,40). Kanal i¢i medikamanlarin endodon-
tide; travmaya ugramis veya genis periapikal lezyonlu
diglerin tedavileri, enflamatuar kok rezorpsiyonu tedavi-
si, immatiir diglerde apeksifikasyon, rejenerasyon-reva-
skularizasyon tedavileri gibi klinik uygulamalar1 vardir
(41-43). Biitiin bu klinik uygulama avantajlarina ragmen
bazi kanal i¢i medikamanlar 6zellikle dis kuronunda uzun
stire bekletildiklerinde disleri boyayabilir (30). Leder-
mix pati1 ve ¢l antibiyotik pat1 gingival marjinin iist
kisminda giris kavitesinden uzaklastirilmadiklar: takdirde
en ¢ok renklenmeye neden olan patlardir. Ozellikle iiglii
antibiyotik pat i¢erisinde bulunan ve bir tetrasiklin tiirevi
olan minosiklinin, kok dentinindeki kalsiyum iyonlarini
baglayarak ¢oziinmez bir kompleks olusturarak ve sert
doku yapisinda koyu renk degisikligine yol agtigi bildi-
rilmistir (44,45). Formokrezol ve iyodoform bazli me-
dikamanlarin da koronal renklesme yaptig1 bildirilmistir
(46,47), formokrezoliin 6zellikle tekrarlayan uygulama-
larda genellikle geng hastalarda dentin ve semente penetre
olma 6zelliginin oldugunu bildirmislerdir. Bu difiizyonun
formokrezoliin kiigiik molekiillii yapisi ve geng hastalar-
daki genis dentin kanallarma bagl oldugu bildirilmistir
(30). Kok kanal irrigasyonu i¢in kullanilan soliisyonlar
da renklenmeye neden olabilirler. NaOCl en yaygin kul-
lanilan irrigasyon soliisyonudur (47). NaOCI, diger irri-
gasyon sollisyonlariyla birlikte kullanildiginda kimyasal
reaksiyona girerek farkli renklenmeler yapabilir (30).

Vivacqua Gomes ve ark. (49) sodyum hipokloritin klorhek-
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sidin ile birlikte kullanildiginda koyu kahverengi ¢okelme
yaptigini bildirmislerdir. Sodyum hipoklorit ve klorheksi-
din soliisyonunun bir arada kullanilmasi sonucu koyu kah-
verengi renklesme olustugu diger arastirmacilar tarafindan
da bildirilmistir (50-52). Bu kahverengi ¢okelme, dentini
boyayabilir, pulpa odasimin tabanina, giris kavitesine ve
kok kanal duvarlarina baglanabilir (49,51,53). CHX ve
EDTA arasindaki etkilesimi incelemisler ve beyaz-pembe
bir ¢okelme gozlemislerdir. Ayrica, bir tetrasiklin izomeri,
bir deterjan ve asitten olusan MTAD” in (Dentsply Tulsa
Dental, Tulsa, OK, USA) son irrigasyon soliisyonu olarak
NaOCIl’den sonra kullanildiginda 151k varliginda mavi
renklesme yaptigi bildirilmistir. Bunun nedeninin MTAD
icerisindeki doksisiklinin NaOCI ile temasi oldugu ile-
ri siiriilmistir (54,55). NaOCl’den sonra son irrigasyon
soliisyon olarak BioPure MTAD kullanildiginda sar1
¢okelme gozlemislerdir.

Dis ciiriigii

flerleyen ciiriikler dis renginin bozulmasina neden olabilir.
Ciriiklerin erken evreleri beyaz, opak mine lezyonlar ile
karakterizedir. Ciiriikk doku uzaklastirilmazsa, lezyon ekzo-
jen kaynaklardan pigmentler alarak kararabilir ve siklikla
koyu kahverengi veya siyah bir renge doniisebilir (56).

Kalsifik metamorfoz / distrofik kalsifikasyon

Kalsifik metamorfoz, travmadan kaynaklanabilir ve pul-
panin mineralize doku ile obliterasyonu ile sonuglanir.
Odontoblastlar travmatik etki ile tahrip olabilir ve pulpa-
daki yetiskin kok hiicre popiilasyonlarindan gelen hiicrel-
erle degistirilebilir. Bu hiicreler, reperatif dentinin hizli
bir sekilde birikmesini baglatabilir ve diste sarimst veya
sari-kahverengimsi renk degisimlerine neden olabilir.
On disler ¢ogunlukla etkilenir. Reperatif dentin, tiim pul-
pa odasint ve bazi durumlarda kok kanal sisteminin ana
kisimlarmi isgal edebilir ve bu da kronun transliisensisinin
kaybina neden olabilir. Pulpanin kalan kalsifiye olmamis
kisimlarmin vital olup olmadigina ve kalsifikasyonun
derecesine bagli olarak endodontik tedavi endike olabilir,
ancak uygulanmasi zor olabilir. Distrofik kalsifikasyonda,
yaslanan pulpada, genellikle perivaskiiler veya perindral
olarak lokalize kalsifikasyon odaklar1 vardir (57,58).

Kok rezorpsiyonu

Servikal kdk rezorpsiyonu mine-sement siirinda genel-
likle semptomsuz pembe renklenmeye neden olur. Rezorp-
tif defektin graniilasyon dokusu, karakteristik “pink spot”
goriiniimiinii veren ince mine tabakasinin altindan goriile-
bilir (1).

Yaslanma

Yaslanmaya bagli dis renklesmeleri, renk degistiren ajan-
larin zamanla dig sert doku yapisina alinmasi nedeniyle
olusan fizyolojik bir siirecin sonucudur. Insizal asinma
veya catlaklar gibi yasa bagl degisiklikler daha kolay
penetrasyon saglar. Sekonder dentin birikimi 1g1k gegirme
ozelliklerini etkiler ve dislerin rengi koyulasir (1).
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Beyazlatmada kullanilan materyaller

Beyazlatma materyallerindeki aktif bilesen peroksit
bilesimleridir. Gliniimiizde, siklikla kullanilan beyazlat-
ma ajanlari; hidrojen peroksit (H202), sodyum perborat
(NaBO3) ve karbamid peroksittir (CHsN203). Ayrica, so-
dyum perkorbonat (2Na2C0O3.3H202) da kullanilabilir. Bu
materyaller toz, sivi ya da jel formunda olabilirler. Hidro-
jen peroksit ve karbamid peroksit daha ¢ok, ekstrakoronal
beyazlatmada kullanilirken, sodyum perborat intrakoronal
beyazlatma i¢in tercih edilmektedir (59,60,61,65). Hem
sodyum perborat hem de karbamid peroksit, sulu ortam-
da ayristiginda hidrojen peroksiti serbest birakmaktadirlar
(61,62) ideal bir beyazlatma materyalinde bulunmasi ger-
eken Ozellikleri tanimlamislardir. Buna gore; beyazlatma
materyali diglere kolay uygulanabilmelidir, nétral pH’a sa-
hip olmalidir, disleri etkili bir sekilde beyazlatabilmelidir,
minimum miktarla, maksimum sonug elde edilebilmelidir.
Ayrica, oral dokulari irrite etmemeli, dis sert dokularina
zarar vermemeli, disleri dehidrate etmemelidir. Hekim
tarafindan kolaylikla kontrol edilebilmeli ve hastanin ihti-
yaglart dogrultusunda farkli sekillerde uygulanabilmelidir.

Hidrojen Peroksit

Hidrojen peroksit, aci bir tadi olan, suda ¢dziinebilen,
renksiz bir sividir. Cesitli konsantrayon segenegi olan
giiclii bir yiikseltgendir fakat %30-35 arasinda bulunan
soliisyonlart (stiperoksil perhidrol) yaygin olarak kullanil-
maktadir (57). Hidrojen peroksit serbest radikaller agiga
¢ikarabilen, okside edici ve stabil olmayan kimyasal bir
bilesiktir. Yapisi bozuldugunda en kuvvetli serbest oksijen
radikallerinden olan perhidroksil agiga ¢ikmaktadir. Saf
likit formundaki hidrojen peroksitin yikilmasini engelle-
mek ve raf dmriinii uzatmak i¢in hafif asidik olarak hazir-
lanmaktadir.

Bu reaksiyon ortamin pH’sindan ve ortamda bulunan
cesitli maddelerden etkilenebilmektedir. Bu reaksiyon
icin en etkili pH 9.5-10.8 ’dir. Agiga ¢ikan kuvvetli ser-
best oksijen radikalleri dislerin inorganik yapilarinda bu-
lunan renkli organik bilesiklerle reaksiyona girmekte ya
da inorganik yapilar arasindaki bosluklara yayilmaktadir.
Bu sekilde renkli bilesiklerin kimyasal yapilari bozularak
renksiz yeni bilesikler olugturmaktadir.

Agizda bulunabilen bazi enzimler, reaksiyonu hi¢ serbest
radikal olusmayacak sekilde degistirerek, hidrojen per-
oksitin beyazlatma 6zelligini ortadan kaldirabilirler. Bu
reaksiyon sonucunda serbest radikal olusmaz ve hidrojen
peroksit beyazlatma ajani olarak etki edemez. Bu enzim-
ler, viicudun oksijen toksisitesine karsi savunma sistemi-
nin 6nemli bir parcasidir. Bu nedenle beyazlatma ajanini
uygularken, dislerin kuru ve tiikiiriikten izole olmalar1 ge-
rekmektedir

Yiiksek konsatrasyonlu hidrojen peroksit soliisyonlari
dikkatli muhafaza edilmelidir, ¢linkii kararsiz bir yapilari
vardir, hizlica oksijen agiga ¢ikarirlar ve eger soguk kapali
ortamlarda bekletilmezlerse patlayabilirler (57). Ayrica,
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bunlar kostik kimyasallardir ve dokularla temasinda yanik
olusturabilirler, bu nedenle olduk¢a dikkatli kullanil-
malidirlar (63).

Karbamid Peroksit

Karbamid peroksit, organik beyaz kristalli bir bilegiktir. Hi-
drojen peroksit ve lireden meydana gelir ve farkli konsant-
rasyonlarda kullanilabilir (9). Ure hidrojen peroksit olarak
da bilinen karbamid peroksit piyasada %3-25 konsantra-
syonlarda bulunur. Diglerin beyazlatilmasinda genellikle
karbamid peroksitin %10-25’lik konsantrasyonlar1 kul-
lanilmaktadir. %10’luk karbamid peroksit, %3.6’lik hidro-
jen peroksite doniiserek, lire, amonyak, CO2 agiga ¢ikartir
(11,64). Karbamid peroksit, Sekil 1.4’de goriildiigi gibi
hidrojen peroksite doniismektedir (65).

Ure, dogal olarak viicutta bulunan tiikiiriik bezlerinden
salgilanan ve gingival sivida bulunan bir bilesik olarak;
kendiliginden veya bakteriyel metabolizma sonucu, kar-
bondioksit ve amonyaga parcalanir, pH tizerine etkisi kon-
santrasyon ve uygulanan siireye baglidir (66). Karbamid
peroksit yapisinda bulunan iire; hidrojen peroksiti stabi-
lize eder, hidrojen peroksitle kolay kirilabilen, gevsek bir
bag kurar (67) ve soliisyonun pH’sin1 yiikseltir (68). Karb-
amid peroksit’in ticari preparatlari, gliserin veya propilen
glikol, fosforik veya sitrik asit ve tat verici katki maddeleri
icermektedir. Bazi preparatlarda suda ¢oziiniir poliakrilik
asit polimeri olan karbopol, koyulastirict ajan olarak ilave
edilmistir (61). Karbamid peroksit preparatlari en ¢ok
eksternal beyazlatmada kullanilirlar, ancak bazi arastir-
macilar (69,70,71), karbamid peroksit jeller ile devital
dislerin eksternal olarak beyazlatilmasinda, basarilt klinik
sonuglarmn elde edildigini ifade etmislerdir. Karbamid per-
oksitin muhtemel yan etkileri hidrojen peroksit ile iligkili
komplikasyonlardan daha az siddetlidir ¢linkii indirekt hi-
drojen peroksit saliniminin ortaya ¢ikmasi beklenmektedir
(72-74). Karbamid peroksit jellerin beyazlatma etkinligini
gosterebilmeleri icin ilk olarak aktif etkileri hidrojen per-
oksite parcalanmalar1 gerekmektedir (75,76). Karbamid
peroksitin insanlarda karsinojenik olmadig1 gosterilmistir
(77).

Sodyum perborat

Sodyum perborat; beyaz, kristal yapida, kokusuz bir
tozdur ve taze oldugunda %95 perborat ve %9,9 oksijen
icerir. Kuru oldugunda stabildir. Bununla beraber asit or-
tamda, 1lik havada veya suda sodyum metaborat, hidrojen
peroksit ve serbest oksijen haline dénmektedir (11,62).
Kristalizasyondaki su igerigine bagli olarak farkli form-
lar1 vardir. Monohidrat, trihidrat veya tetrahidrat formlari
bulunmaktadir (78). Sodyum perboratin monohidrat, trihi-
drat veya tetrahidrat tiplerinin, su veya hidrojen peroksitle
olan karigimlarinin beyazlatma etkinligi birbirinden farkli
olmadig: bildirilmistir (79,80). Monohidrat, trihidrat ya
da tetrahidrat formundaki sodyum perborat, 1907’ den beri
deterjanlarda hidrojen peroksit agiga ¢ikaran, okside edici
ve beyazlatict ajan olarak kullanilmaktadir. Sodyum per-
borata su eklendikten sonra, hidrojen peroksit agiga cikar.



Hidrojen peroksit de farkli radikallere ve iyonlara dekom-
poze olur (29).

Sodyum perboratin pargalanmasi (29). Agiga ¢ikan hidro-
jen peroksit; pH degeri, 151k etkisi ve 1s1 mevcudiyetine
bagl olarak degisik radikaller ya da iyonlar meydana ge-
tirebilir (81,82). Bdylece perhidroksil radikalleri, etkili
beyazlatma ajanlarinin olusturdugu alkalen ortamda orta-
ya ¢ikarlar (83,84). Sodyum perborat, konsantre hidrojen
peroksit soliisyonlarina gore daha kolay kontrol edilir ve
daha giivenilirdir. Bu yilizden intrakoronal beyazlatmada
en fazla tercih edilen materyaldir (3).

Beyazlatmanin etki mekanizmasi
Dis beyazlatmasinda kullanilan beyazlatma materyali, mine
ve dentinin organik matriksi i¢ine difflize olur (84,85).

Beyazlatma materyalinde, eslenmemis elektronlara sahip
serbest radikaller mevcuttur. Eglenmemis elektronlar asiri
derecede elektrofilik ve kararsizdirlar. Kararli hale gegmek
icin diger organik molekiiller ile birlesirler ve diger ra-
dikalleri olustururlar. Bu radikaller doymamis baglarla
reaksiyona girerek, elektron ¢ekimini bozar ve minenin
organik molekiillerinin sogurma enerjisini degistirirler.
Is1g1 daha az yansitan, daha basit molekiillerin olugmasini
saglarlar ve bunun sonucunda da basarili bir beyazlatma
etkisi ortaya c¢ikmaktadir. Bu siire¢ hidrojen peroksitin,
minenin veya inorganik tuzlar arasindaki organik mad-
delerle tepkimeye girdigi zaman gergeklesir (82). Kawa-
mato ve Tsujimoto’nun (86), yaptiklari bir calismada
hidrojen peroksitin amino asitleri bozarak polipeptid zin-
cirinin kopmasiyla dentinin organik igerigini etkiledigini
ve beyazlatmadan esas sorumlunun hidroksil iyonu old-
ugunu One slirmiislerdir. Beyazlatma maddeleri ‘redoks
reaksiyonu’ olarak da bilinen oksirediiksiyon reaksiy-
onuyla ¢aligirlar (82). Bu redoks reaksiyonu, 1s1, 1s1k ve
pH’dan etkilenir (87). Beyazlatma ajaninin pulpa odasina
yerlestirilmesinin ardindan renklenmis madde kimyasal
olarak azaltilarak renksiz maddeye doniistiiriiliir. Redoks
reaksiyonunda okside edici ajanin (hidrojen peroksit) ¢ift-
lesmemis elektronlara sahip serbest radikalleri vardir ve
bunlar vererek indirgenir, indirgeyici ajan (beyazlatilan
madde) ise elektronlari kabul ederek okside olur (88).

Intrakoronal beyazlatma yontemleri

Vital olmayan dislerde uygulanan bir beyazlatma yon-
temidir. Etkili, kolay ve nispeten diisiik maliyetli oldugu
icin siklikla tercih edilir. Ozellikle kok kanal tedavisi
yapilmis dislerdeki renklenmelerin giderilmesi amacty-
la yaygin kullanilan bu yontem termokatalitik, walking
bleach veya ikisinin kombinasyonu seklinde uygulanabil-
ir. Her iki yontemin benzer sonuglar verdigi gosterilmistir
(88,90,91). Ancak, walking bleach yontemin hastanin
klinikte daha az zaman gegirmesi, ayrica hasta i¢in daha
rahat, giivenli ve daha az komplikasyonlu olmasi nedeni
ile daha ¢ok tercih edilir (3,92). Basarili bir beyazlatma
tedavisi esas olarak; etiyoloji, dogru teshis ve dogru beya-
zlatma tekniginin segimine baghdir (6.93). Intrakoronal
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beyazlatma pulpa odasi kaynakli renklenmelerde, dentin
renklesmeleri ile vital beyazatma yontemleriyle renklen-
menin giderilmedigi durumlarda endikedir. Yiizeysel
mine renklenmeleri, defektli mine formasyonlarinda, sid-
detli dentin kayiplarinda, ¢iiriik varliginda ve renklenmis
kompozit restorasyonlardan kaynaklanan renklenmelerde
ise kontrendikedir (3).

Walking Bleach Beyazlatma Teknigi

Walking Bleach teknigi intrakoronal beyazlatma yapilan
tiim vakalarda kullanilabilir (3,94). Tlk olarak Prinz 1924
(95) yilinda pulpa odasini temizlemek igin sodyum per-
borat ve su karisiminin isitilarak kullanilmasini Oner-
mistir. Spasser 1961 (96) yilinda sodyum perborat ve su
karigimmin kullanilmasint tekrar giindeme getirmistir.
1963 yilinda Nutting ve Poe (97) tarafindan su yerine
%30’luk hidrojen peroksitin kullanilmasiyla modifiye
edilmistir. Sodyum perboratin su veya alternatif olarak
anestezik soliisyon ile karisimi, devital dislerin intrakoro-
nal beyazlatilmasi igin en yaygin, en giivenilir ve en pratik
beyazlatma uygulamasidir (97,98). Bu teknige ‘walking’
denilmesinin sebebi, beyazlatma islemlerinin 3-7 giin
arasinda yapiliyor olmasidir (27). Beyazlatma etkinliginin
arastirildigi bir¢ok calismada, sodyum perboratla distile
suyun ya da hidrojen peroksitin farkli konsantrasyon-
lardaki karigimlart kullanilmistir. Rotstein ve ark. (99)
ve Weiger ve ark. (100) sodyum perboratin %3-30’Iuk
hidrojen peroksit veya distile su ile karigiminda etkinlik
acisindan bir fark olmadigini bildirmislerdir. Sodyum per-
boratin %30 hidrojen peroksit ile karistirilmasi, servikal
kok rezorpsiyon endiseleri nedeniyle daha az kullanil-
maktadir, ancak daha iyi beyazlatma sonuclart elde et-
mek i¢in daha giiclii kimyasal bilesikler gerektiren beya-
zlatmaya direngli lekeler i¢in bir segenek olmaya devam
etmektedir (29,97,101,102). Walking Bleach tekniginde
beyazlatma prosediiriine baslamadan 6nce, etiyolojinin ve
renklenmenin nedenlerinin tam olarak degerlendirilme-
sinden sonra bir tant konulmasi gereklidir. Ayrica, mevcut
endodontik tedavi klinik ve radyografik olarak degerlendi-
rilmeli, yetersiz kok kanal dolgusu semptom veya periapi-
kal lezyon varliginda kok kanal tedavisi yenilenmelidir
(4,11) Intrakoronal beyazlatma islemlerinde mine-sement
birlesimi hizasinda kdk kanal dolgusunun iizerine en az
2 mm kaliginda koruyucu bariyer yerlestirilmesi oner-
ilmektedir (103). Koruyucu bariyer olarak onerilen ma-
teryaller arasinda cam iyonomer simanlar, IRM, Cavit ve
Koltosol, kompozit rezinler, ¢inko oksit djenol simanlar,
polikarboksilat simanlar ve ¢inko fosfat simanlar kul-
lanilmast Onerilmistir (104-106); cam iyonomer siman,
kompozit rezin ve ¢inko fosfat simanimn intrakoronal
beyazlatmada koruyucu bariyer olarak kullanildiginda,
cam iyonomer siman grubunun en az sizinti gosterdigi-
ni belirtmislerdir. Ayrica, Mair ve Joiner (107); hidrojen
peroksit soliisyonunun, g¢alismalarinda kullandiklart g
farkli cam iyonomer simanin yapisindaki elementlerde
¢oziiniirliige neden olup olmadigini degerlendirmisler ve
belirgin bir ¢dziinme gdzlemlememislerdir. Intrakoronal
beyazlatma islemlerinde cam iyonomer siman koruyucu
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bariyer materyali olarak en ¢ok tercih edilen materyaldir
(108,109). Sodyum perborat inert bir sivi (distile su veya
anestezik soliisyon) veya hidrojen peroksit ile 1slak kum
kivaminida karigtirilir, bir amalgam tabancast yardimiyla
pulpa odasina tasiir ve plugger ile dikkatlice kondanse
edilerek pulpa odasina yerlestirildikten sonra gegici dol-
gu ile kapatilir. Arastirmacilar gegici dolgu maddesinin
iyi sizdirmazlk saglamak i¢in en az 3 mm kalinliginda
yerlestirilmesi gerektigi bildirilmistir (9). Renklenmenin
derecesi ve kullanilan beyazlatma materyalinin etkinligine
bagli olarak 3 ile 10 giin arasindaki bir siire sonunda isle-
min tekrarlanmasi gerekebilir. Ayrica, bu islemin en fazla
3 kez tekrarlanmasi gerektigi, herhangi bir komplikasyo-
na sebebiyet verilmemesi i¢in sonug elde edilmezse uygu-
lamadan vazgegilmesi gerektigi bildirilmistir (4,9,27).

Termokatalitik Beyazlatma Teknigi

Termokatalitik teknik, oksitleyici ajanin pulpa odasina
yerlestirilmesi ve 1s1 uygulamasi asamalarint igermek-
tedir. Is1, 1sitici lambalarla, alevli enstriimanlarla ya da
ozellikle dis beyazlatma igin tUretilmis elektrikli 1sitict
cihazlarla saglanir (3). Is1 uygulamasinin, hidrojen per-
oksitin beyazlatma 6zelligini arttiran bir reaksiyon oldugu
bildirilmistir (59). Is1, 1sitilmis metal enstriimanlar kul-
lanilarak veya 6zel iiretilmis 1s1 aplikatdrleri yardimiyla
da uygulanabilir (Touch’ n Heat, System B, Analytic Tech-
nology, Orange, CA). Ist uygulamasi beyazlatma ajaninin
pulpa odasina uygulamasimin ardindan 3-4 kez yapilir. Isi
uygulamasmin ardindan bir koplirme meydana gelir ve
karisimdaki oksijen serbest kalir (109). Termokatalitik
teknigin en 6nemli komplikasyonu sement ve periodontal
ligamentte oksitleyeci ajanin 1s1 ile kombine kullanimina
bagli olusan irritasyon sonucu muhtemel servikal kok re-
zobsiyonudur (110). Bu yiizden beyazlatma esnasinda 1sit-
ma islemleri siirl tutulmalidir. Termokatalitik teknigin
diger metodlardan daha etkili olmamasi ve servikal kok
rezorpsiyonu gibi istenmeyen durumlara sebebiyet verme-
si nedeniyle rutin intrakoronal beyazlatma igin dnerilme-
mektedir (99,111,112).

intrakoronal Beyazlatma Tedavilerinin
Komplikasyonlar:

Beyazlatma uygulamalari, servikal rezorpsiyon riski,
kuronal kirik, kimyasal yaniklar ve adeziv restorasyonlar-
la etkilesim gibi sert ve yumusak dokular {izerinde loka-
lize olumsuz etkilere neden olabilir (3,4).

Servikal Kok Rezopsiyonu

Intrakoronal beyazlatmanm en ciddi komplikasyonu ser-
vikal kok rezorpsiyonudur (113). Dis genellikle asemp-
tomatiktir ve bu durum rutin radyografilerde tesadiifen
tespit edilir (112). Fakat bazen beyazlatilmis dislerde
papilla sisebilir ya da diste perkiisyon hassasiyeti olabil-
ir (110). Servikal kok rezorpsiyonu disin kaybina neden
olabilecek ciddi bir komplikasyondur (9). Bu konuyla
ilgili ilk rapor 1979 yilinda Harrington ve Natkin (110)
tarafindan Dbildirilmistir. Servikal rezorpsiyon, travma
veya intrakoronal beyazlatma sonucu olusan inflamat-
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uar orijinli eksternal rezorpsiyondur (90,114, servikal
kok rezorpsiyon vakalarini arastirmis ve %24.1’inin ort-
odontik tedavi nedeniyle, %15.1’inin travma, %5.1’inin
cerrahi (Or; transplantasyon ve periodontal cerrahi) ve
%3.9’unun intrakoronal beyazlatma sonucu oldugunu
bildirmistir. Bu sebeplerden herhangi biri ve intrakor-
onal beyazlatmanm kombinasyonu sonucu %13.6 ser-
vikal rezorpsiyon olusmustur. Beyazlatma islemleri ve
travmanin kombinasyonu ise servikal rezorpsiyon i¢in en
6nemli predispozan faktor oldugu ileri stiriilmiistiir (115).
Beyazlatilmis dislerdeki servikal rezorpsiyondan sorumlu
mekanizma heniiz tam olarak agiklanmamistir. Hidrojen
peroksitin dentin tiibiilleri, sement, periodontal ligament-
ten gegerek kemige ulasmasi konusunda fikir ayriliklari
var. Harrington ve Natkin (110), hidrojen peroksitin direk
olarak enflamatuar rezorpsiyon progesini baslattigini 6ne
siirmiiglerdir. Hidrojen peroksit tek basina ¢ok fazla aktif
degildir ve insan viicudu hidrojen peroksiti tamponlama
kapasitesine sahiptir (9,116). Fakat enflamasyon varligin-
da proenflamatuar ajanlar rediikte olmus nikotinamid ad-
enin diniikleotid fosfat oksidazi aktive ederler ve bunlar da
hidrojen peroksitle reaksiyona giren siiperoksitleri iiretirl-
er. Sonug olarak hipoklordz asit, N-kloraminler ve reaktif
hidroksil iyonlariin enflamasyonu baslatip baslatmadigi
tartigma konusudur (9). Beyazlatma ajanlarinin dentinde
yiizeyel doku degisikliklerine neden oldugu (60) ve asidik
pH’in muhtemelen dentinde asit etching etkisi yaparak,
dentin tiibiillerinin yiizeylerini kaplayan smear tabakasini
kaldirip dentin gegirgenliginin artmasina neden olduklart
ileri stiriilmiistiir (117). Bu durum hidrojen peroksitin den-
tin tiibiillerine dogru fazla miktarda difizyonuna izin verir.
Hidrojen peroksitin seviyesi kritik seviyeye ulagirsa yikici
servikal kok rezorpsiyonu olusabilir. Halliwell ve ark.
(118) hidrojen peroksitin 20 pmol/L den daha az oldugun-
da giivenli oldugunu, eger 50 pmol/L’yi asarsa tiim canli
hiicreler igin sitotoksik oldugunu vurgulamislardir. intra-
koronal beyazlatma uygulamalarinin en biiyiik dezavanta-
j1 olarak gosterilen servikal kdk rezorpsiyonunu (119) 6n-
lemek i¢in, beyazlatma islemine baglamadan 6nce kanal
dolgusunun iizerine mutlaka koruyucu bariyer materyali
yerlestirilmesi (9), sodyum perboratin diisiik konsantra-
syondaki hidrojen peroksit ya da distile su ile karistirilarak
kullanilmas1 (114) ve beyazlatma uygulamalarindan son-
ra, gegici bir siire pulpa odasina kalsiyum hidroksit yer-
lestirilmesi (99,119) 6nerilmektedir. Ancak, bu koruyucu
uygulamalardan kalsiyum hidroksitin, rezorpsiyonu 6nle-
mede beklenildigi kadar etkili olmadig ileri stirilmiistiir
(99). Benzer sekilde, sodyum perboratin diistik konsantra-
syondaki hidrojen peroksit ya da distile su ile kullaniminin
eksternal kok rezorpsiyonu problemini ¢dzemedigi de
ileri siiriilmistiir (114). Bu verilerin 1s18inda, kok kanal
dolgusunun {iizerine yerlestirilecek bariyer materyalinin
ortiiciiliik niteligi, yontemin klinik basarisint etkileyecek
onemli bir unsur olarak goriilmektedir (99,104,108,119).
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Beyazlatma islemini takiben pulpa odasindaki rezidiiel
peroksitlerin ~ varligt  kompozit rezinlerin  polim-
erizasyonunu ve dentin ve mineye baglanma kuvvetini
olumsuz etkiler. Intrakoronal beyazlatmadan sonra yapila-
cak daimi restorasyon i¢in en 6nemli kosul, restorasyonun
mikrosizintisinin engellenmesidir. Daimi restorasyon icin
kompozit rezin kompozit restorasyonlardan yararlan-
mak, dis ile restorasyon arasindaki ortiictiliigli arttirarak
sizintiy1 azalacagi ileri siiriilmiistiir (120). Beyazlatma
islemini takiben daimi restorasyon icin rezin kompozit
restorasyonlar kullanildiginda, bonding islemi beyazlat-
madan hemen sonra yapilirsa, rezin kompozitin baglanma
ozelliginin olumsuz etkilendigi bildirilmistir (121). Kat-
alaz kullaniminin, giris kavitesinden artik peroksitlerin
hizli bir sekilde eliminasyonunu sagladigi diistintilmiistiir
(3,122), kompozit restorasyonun beyazlatma isleminden
10-14 giin sonra yapilmasini vurgulamislardir.

Kimyasal yaniklar

Sodyum perborat giivenilirdir, fakat %30°luk hidrojen per-
oksit yakicidir ve dokularla temasinda kimyasal yaniklara
ve disetinde soyulmalara neden olabilir (63). Bu giiclii
kimyasallar kullanildiginda, dokularin cesitli koruyucu-
lar ile izolasyonu ve hekimin korunmasi énemlidir. izo-
lasyonda vazelin, gdzliik, rubber-dam ve onliik kullanimi
sarttir. Yanik olusumu durumunda acilen bolge serum fi-
zyolojik ile yikanmali ve yagli bir krem ile dokuya masaj
yapilmalidi (3).

Kuronal Kirik

Beyazlatma tedavisinin disin kirilganligint arttirrp art-
tirmadig1, tedavinin prognozu agindan &nemlidir. Ozel-
likle 1smin kullanildig1 intrakoronal beyazlatma islem-
leri sonrasinda, mine ve dentinin kurumasina bagh
olarak koronal dis yapisinin kirilganliginin artmasidan
bahsedilmistir (3). Ancak, sodyum perborat ve %30’luk
hidrojen peroksit karisimimin kullanildig1 bir arastirmada
intrakoronal beyazlatmadan sonra dentin kirilganliginda
artts olmadig ileri siiriilmiistiir (123). /n vitro diger bir
calismada ise diglere endodontik tedaviyi takiben, ii¢ se-
ans termokatalitik beyazlatma ve 3 seans walking bleach
teknigi uygulanmistir. Sonug olarak, beyazlatma uygu-
lanan Orneklerin kirilma direnci, saglam dislerin kirilma
direncine benzer bulunmustur. Ancak, Chng ve ark. (124)
ise %30 hidrojen peroksit yalniz ya da sodyum perborat
ile kombine kullanildiginda gerilme ve makaslama kuv-
veti gibi dentinin biyomekanik 6zelliklerinde olumsuz
etkiye sahip oldugunu, ayrica dentin tiibiillerine penetre
olan peroksitin oksidatif stresi arttirarak disin fraktiire
direncini etkiledigini ileri stirmiislerdir (125), ¢esitli beya-
zlatma ajanlarinin endodontik tedavili anterior diglerin
fraktiir direncine etkisini degerlendirdikleri ¢aligmalarin-
da, beyazlatma ajaninin dentin sertligini azalttigini ve pin-
li restorasyonlarin uygulanmas sirasinda fraktiire neden
olacagini ileri stirmiislerdir. Pobbe ve ark. (126), LED
lazer sistemle aktive edilen %38 hidrojen peroksit’yi kul-
lanarak endodontik olarak tedavi edilmis dislerin fraktiir
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direncini degerlendirmisgler ve iki ya da daha fazla beya-
zlatma seansi yapilan endodontik tedavili dislerin fraktiir
direncinin azaldigini bildirmislerdir. Beyazlatma tedavisi
uygulanacak olan kanal tedavili dislerde renklenmis denti-
nin uzaklastirilmasi ile disin zayiflayabilecegi goz oniinde
bulundurulmalidir. Bu nedenle siddetli renklenmis denti-
nin, disin daha fazla zayiflamasini 6nlemek i¢in dikkatli
bir sekilde uzaklasgtirilmasi gerekmektedir. Hastalar tedavi
goren dislerinin asir1 okliizal kuvvetlere maruz kalmamasi
konusunda uyarilmalidir. Bununla birlikte beyazlatma te-
davisi uygulanmis disin restorasyonunda uygun olmayan
okliizal iligskinin varlig1 ya da restoratif materyalin po-
limerizasyonu esnasinda olusan streslerinde disi zayiflat-
abildigi bildirilmistir (127).

Beyazlatmanin prognozu

Intrakoronal beyazlatma teknigi birgok vakada etkili ve
konservatif bir yaklagimdir. Beyazlatmanin prognozu
ile ilgili bircok klinik vaka raporu olmasina ragmen bu
vakalarin uzun donem goézlemini bildiren ¢alisma sayisi
daha azdir. Ayrica, bir¢ok vaka raporu beyazlatmanin he-
men ardindan optimal sonuglar vermektedir (128-131).
Fakat arastirmalar, zaman igerisinde degisen derecede
renk degisiminde geri donilis oldugunu da gostermekte-
dir (59,127,132). Hidrojen peroksitle beyazlatma sonucu
olusan oksidasyon iiriinlerinin kimyasal olarak indirgen-
mesine bagli olarak yeniden renklesme olusabilir. Renk-
te geriye doniis beyazlatilmis ve restore edilmis kaviteye
sivi sizintisindan dolayi da olabilir (59,127). Ayrica, beya-
zlatma isleminden sonra yapilan koronal restorasyondaki
oOrtlictiliiglin yetersiz olmast mikroorganizmalar veya on-
larin toksinlerinin kavite duvari boyunca ya da kok kanal
dolgusundaki bogluklar nedeniyle periapikal dokulara
ulasmas1 tedavinin basarisizlikla sonuglanmasina neden
olabilir (133). Intrakoronal beyazlatmadan sonra yapilan
daimi restorasyon icin en onemli kosul estetik restora-
syonun mikrosizintiyr engellemesidir. Kompozit rezin
restorasyonlarin, dis ve restorasyon arasindaki kapaticiligi
arttirarak sizintiy1 azalttigi ileri siiriilmistiir (120).

Feiglin (134), 20 vakada termokatalitik yontem kul-
lanilarak yaptiklart ¢alismada 1 yil sonunda %80 basari
bildirilirken, 6 yil sonunda %45 basart bildirilmislerdir.
Restoratif materyallerden kaynaklanan renklenmelerde
uygulanan beyazlatma isleminin prognozu siiphelidir (34).
Bakir, giimiis, iyot gibi metalik iyonlarin neden oldugu
renklesmelerin beyazlatma uygulamalari ile giderilmesi
oldukga zordur (2,9,59).

Brown, travma ve nekroze pulpa kaynakli renklenmeler-
in medikamanlar ve restorasyon kaynakli renklenmelerle
karsilastirildiginda %95 oraninda vakalarin basarili sekil-
de beyazlatma tedavisine cevap verdigini bildirmistir.
Bazi galismalar geng hastalardaki genis dentin kanallar
ve beyazlatma ajanlarinin bu kanallardan kolay difizyonu
sebebiyle beyazlatma tedavilerine daha 1iyi cevap
alindigini bildirmiglerdir (9,59). Kok kanal medikaman-
lar1, kok kanal dolgu maddeleri ve amalgam gibi metalik
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restorasyonlardan kaynakli dis renklesmeleri kotii prognoza
sahiptir. Ciinkii bunlarin beyazlatilmalart olduk¢a zordur ve
tirlinlerin dental dokulara difiize olmalar1 sebebiyle niiks
olusma ihtimalleri oldukga yiiksektir (9,34,58).

Konu ile ilgili yapilmis olan ¢calismalar

Beyazlatma materyallerinde bulunan hidrojen peroksitin
radikiiler penetrasyonunun degerlendirildigi bir¢ok calis-
ma yaymlanmistir. Rotstein ve ark. (99) %30°luk hidrojen
peroksit ile farkli sement defektleri ve lokasyonlarimin ra-
dikiiler penetrasyona etkisini ortodontik nedenle ¢ekilmis
tek koklii premolar dislerde degerlendirdikleri ¢aligma-
larinda; mine-sement birlesimi ve kokiin orta kisminda
yapay defekt olusturmuslar ve defektsiz dislerle penet-
rasyon degerlerini demir tiyosiyanat yontemi kullanarak
karsilagtirmislardir. Rotstein (135), diger bir ¢alismada,
mine-sement birlesimi ve radikiiler sementte defekti ol-
mayan tek koklii premolar insan dislerini kullarak beya-
zlatma esnasinda penetre olan hidrojen peroksitin mik-
tarinin belirlenmesi amaciyla in vitro bir ¢alisma modeli
olusturmus; disin mezial, distal, bukkal ve lingualinde
dort noktada sementi kaldirmistir. Dentin ve sementten hi-
drojen peroksitin penetrasyonunu demir tiyosiyanat yon-
temi kullanarak degerlendirmistir. Mine-sement birlesi-
minin tipiyle intrakoronal beyazlatmada hidrojen peroksit
penetrasyonu arasindaki iliskiyi belirlemek i¢in yapilan
bir ¢alismada, tek koklii mandibular premolar disler kul-
lantlmistir (136). Pulpa odasina %30’luk hidrojen peroksit
yerlestirilmis, 24 saat sonra bidistile su i¢erisindeki hidro-
jen peroksit miktarint belirlemek {izere demir tiyosiyanat
yontem kullanilarak sonuglar karsilagtirilmistir. Vachon
ve ark. (137) intrakoronal beyazlatmada kullanimi tav-
siye edilen karbamid peroksit penetrasyonunun deger-
lendirildigi bir ¢alismada; Lee ve ark. (138); %35 karb-
amid peroksit jel, %35 hidrojen peroksit jel ve sodyum
perborat+distile su karisimini yapay olarak renklendir-
ilmis insan dislerinde kullanarak pH degisimi ve hidrojen
peroksitin ekstraradikiiler penetrasyon miktarint demir
okside edilmis ksenol orange yontemini kullanarak deger-
lendirmislerdir. Gokay ve ark. (138), farkli konsantrasyo-
na sahip karbamid peroksit jellerinin ekstraradikiiler per-
oksit penetrasyonlarini karsilastirmak ve degerlendirmek
icin yapmis olduklar1 ¢alismalarinda ortodontik nedenle
¢ekilmis tek kokli premolar disleri kullanmiglardir. So-
dyum perborat ve %30 hidrojen peroksit karigimi ile %10-
17-37’lik karbamid peroksit jeller pulpa odasinda 24 saat
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bekletilmis ve demir tiyosiyanat yontemini kullanilarak
karsilagtirilmistir. Madhu ve ark. (139), sodyum perbo-
ratin su ve %30 hidrojen peroksitle karisimini ve %10 kar-
bamid peroksit jel’i, st keser dislerde intrakoronal olarak
uygulayarak, demir tiyosiyanat yontemini kullanarak ek-
straradikiiler peroksit salinim miktarmni karsilastirmayi
amaclamislardir. Rokaya ve ark. (140), yaptiklari caligma-
da alt birinci kiigiik az1 dislerin kdk yiizeyinde mine-se-
ment birlesiminin hemen altinda dort semental dentin
defekti hazirlayarak hidrojen peroksitin ekstraradikiiler
salimint titrasyon metodunu kullanarak degerlendirmisle-
rdir. Zoya ve ark. (141), sodyum perborat ve sodyum
perkarbonatin farkli formlarini, distile su ve hidrojen per-
oksitle karistirarak, tek koklii alt kiigiik az1 dislerde intra-
koronal olarak uygulayarak, demir tiyosiyanat yontemini
kullanmis ve spektrofotometrik analiz yaparak salinan ek-
straradikiiler hidrojen peroksit salimini degerlendirmisle-
rdir. Karayil ve ark. (142), tek kokli kiiciik azi dislere,
farkli konsatrasyonlarda karbamid peroksit jel ve sodyum
perborat + hidrojen peroksit karisimini intrakoronal olarak
uygulamisglar, demir tiyosiyanat yontemini kullanarak ve
spektrofotometrik analiz yaparak, ekstraradikiiler peroksit
salimini degerlendirmislerdir.
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Post-COVID-19 Maxillary Actinomycotic
Osteonecrosis: Diagnosis, Treatment, and
Follow-Up Outcomes

Post-COVID-19 Gelisen Maksiller
Aktinomikotik Osteonekroz: Tani,
Tedavi ve Takip Sonuglari

ABSTRACT

Osteonecrosis can be seen in post-Covid-19 patients due to the damage to their im-
mune systems and the medications they take. This case report deals with the diag-
nosis, treatment and follow-up of actinomycotic osteonecrosis of the maxilla, which
is one of the very rare post-covid conditions. The medical history of the 48-year-old
patient, who had received treatment for Covid-19 in the intensive care unit about
1-year ago and had no systemic disease, revealed left palatinal and buccal bone ex-
posure, suppuration and oroantral relationship. After limiting the lesion with pentox-
ifylline and alpha tocopherol, all necrotic bone tissue was removed and the area was
closed with Bichat fat pad. The removed tissue was sent for histopathologic and mi-
crobiologic examination. The area was closed primerally. Postoperative follow-up
of 1 year was completed and no new lesion was observed. Microbiologic evaluation
was positive for actinomyces. This case may shed light on clinicians to give impor-
tance to the follow-up of patients with Covid-19 and its variants, especially if they
have a history of hospitalization, to provide a differential diagnosis for PC-RONJ
even if the interval is long, and not to skip the microbiological evaluation stage.

Key Words

Post Covid-19, Actinomycosis, Osteonecrosis

0Z

Bagisiklik sistemine verilen hasar ve kullanilan ilaglar nedeniyle osteonekroz,
COVID-19 sonrasi hastalarda goriilebilir. Bu olgu sunumu, nadir goriilen post-
COVID durumlarindan biri olan maksiller aktinomikotik osteonekrozun tani, tedavi
ve uzun donem takip sonuglarini ele almaktadir. Yaklasik bir y1l dnce yogun bakimda
COVID-19 tedavisi goren ve herhangi bir sistemik hastaligi bulunmayan 48 yasinda-
ki hastada sol palatinal ve bukkal bélgede kemik ekspozisyonu, siipiirasyon ve oro-
antral iliski tespit edilmistir. Lezyonun progresyonu pentoksifilin ve alfa-tokoferol
ile kontrol altina alindiktan sonra nekrotik kemik dokusu tamamen uzaklagtirilmis
ve defekt bolgesi Bichat yag dokusu ile kapatilmistir. Cikartlan doku histopatolojik
ve mikrobiyolojik incelemeye gonderilmis, bdlge primer olarak kapatilmistir. Bir
yillik postoperatif takip siirecinde niiks veya yeni lezyon gézlenmemistir. Mikrobiy-
olojik degerlendirme sonucunda Actinomyces varligi dogrulanmistir. Bu olgu, 6zel-
likle hastanede yatis 6ykiisii bulunan COVID-19 hastalariin uzun vadeli takibinin
onemine dikkat ¢ekmekte, ge¢c donemde dahi PC-RONJ ayirici tanisinin g6z dniinde
bulundurulmasi ve mikrobiyolojik degerlendirme asamasinin ihmal edilmemesi ge-
rektigini vurgulamaktadir.
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INTRODUCTION

Covid-19, declared a pandemic by the World Health Or-
ganization in early 2020, is known to be associated with
high morbidity and severe mortality rates. The disease is
caused by severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), a member of the coronavirus family of
RNA viruses (1). The pathogenicity of viral infections is
associated with viruses targeting Angiotensin Converting
Enzyme 2 (ACE-2) receptors, facilitating viral entry into
cells. ACE-2 receptors are distributed throughout the body
in various tissues, including type II alveolar pneumocytes
in the lungs, vascular endothelial cells, smooth muscle
cells, and enterocytes in the intestines, as well as the oral
and nasal mucosa (2). Complications related to Covid-19
in the oral cavity region have been reported as a conse-
quence of high ACE-2 expression in epithelial cells within
the oral cavity. This indicates that the oral cavity may be
considered a potentially high-risk area for Covid-19 infec-
tion susceptibility (3).

However, the dysregulated immune response resulting
from COVID-19 infection is known to predispose patients
to opportunistic infections, especially fungal infections.
COVID-19 infection represents an important risk factor
for opportunistic infections due to associated immune
system dysregulation and the use of immunosuppressive
therapies such as corticosteroids or other immunomod-
ulatory drugs (4). Among these opportunistic infections
is actinomycosis, which is caused by species of Actino-
myces (4,5). Actinomycosis is a rare anaerobic bacterial
infection caused by gram-positive, immobile, filamentous
bacterial rods that are acid-fast. Clinically, actinomycotic
infections are classified into three subtypes: cervicofacial,
thoracic, and abdominal. The cervicofacial subtype is the
most common form of actinomycotic infection (6).

Some predisposing factors, such as secondary microbial
infections and comorbidities, have been reported to con-
tribute to jaw osteonecrosis in Covid-19 patients. Cases
of osteomyelitis and osteonecrosis caused by actinomyco-
sis infection in the jaws post-Covid-19 further underscore
this scenario (2,5).

This case report aims to present the diagnosis, treatment,
and follow-up process of actinomycotic maxillary osteo-
necrosis following Covid-19. This condition initially re-
sembles MRONJ (medication-related osteonecrosis of the
jaw) and underscores the importance for clinicians.

CASE REPORT

A 48-year-old man without known systemic diseases
presented to our clinic in April 2022 with complaints of
pain and swelling in the left palatal region. Examination
revealed exposed bone tissue in the posterior palatal and
buccal regions of the left maxilla. Intraoral assessment
showed poor oral hygiene, suppuration at the borders of
necrotic bone, and an oroantral fistula in the left maxillary
region. The patient did not specify an exact onset time but
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reported that his symptoms had worsened over the past
month.

In the patient's medical history, it was noted that he pre-
sented to the emergency department in August 2021 with
complaints of dyspnea, general discomfort, and myal-
gia. Following diagnostic scans, he tested positive for
COVID-19 PCR and subsequently received treatment in
the intensive care unit due to diffuse pulmonary involve-
ment and low SpO: levels. During his hospitalization,
which lasted for a total of 12 days, he spent 5 days in the
second-level intensive care unit of anesthesia and reani-
mation, followed by 7 days in the internal medicine ser-
vice. To manage respiratory distress caused by Covid-19,
he received intravenous methylprednisolone (Prednol-L
40 mg, Gensenta Drug Industry, Turkey) twice daily for
9 days, and budesonide (Pulmicort Turbuhaler 200 mcg/
dose, Astra Zeneca Drug Industry, Sweden) via inhalation
twice daily for 2 days. During his stay in the intensive
care unit, his fasting blood glucose levels were measured
as 161,8 mg/dl on two separate days and 133,2 mg/dl on
another day.

During the week following discharge from the hospital,
the patient observed bloody purulent discharge from his
nose and noticed bone exposure. Seeking medical atten-
tion at a private clinic, he underwent debridement and was
informed that this was likely a temporary complication
related to sinusitis. Subsequently, he sought treatment at
another facility for sinusitis management before being re-
ferred to the oral and maxillofacial surgery clinic.

On the day the patient was admitted to the Oral and Maxil-
lofacial Surgery clinic, he was referred to the Periodontol-
ogy clinic for improved oral hygiene and to the Hematol-
ogy clinic for evaluation of his blood profile. On the same
day, the patient was empirically treated with oral amoxi-
cillin-clavulanic acid 1000 mg twice daily and oral orni-
dazole 500 mg twice daily for a 2-week course, followed
by intramuscular clindamycin 600 mg twice daily for 5
days. This treatment successfully resolved suppuration in
the affected area. Subsequently, the patient was prescribed
pentoxifylline (Trentilin 400 mg tablet, Santa Farma
Drug Industry Turkey) twice daily and alpha-tocopherol
(Evicap Fort 400 E capsule, Kocak Farma Drug Industry,
Turkey) twice daily for 2 months, which helped limit the
area of bone necrosis. By the end of the first month of
treatment, teeth 24 and 25, which were situated within the
necrotic bone area and had lost significant bone support,
were extracted due to their excessive mobility (Figure 1).
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Figure 1. Intraoral photograph demonstrating exposed necrotic bone

Figure 2. Panoramic radiographic image showing osteolytic and destructive lesions in the left maxillary and anterior region

At the conclusion of pentoxifylline treatment, the patient's
overall condition improved, and intraoral hard and soft tis-
sues became suitable for surgery. Following examination
of panoramic and CBCT (cone beam computed tomogra-
phy) images (Figure 2, Figure 3A, Figure 3B), resection
of the necrotic bone was recommended. This statement
clarifies that the patient's condition and tissue suitability
improved after treatment, leading to the decision for sur-
gical intervention based on diagnostic imaging.

Under local anesthesia, a horizontal incision was made ex-
tending from tooth 14 to the mesial border of tooth 27, and
a full-thickness flap was raised. Teeth 11, 12, 13, 21, 22,
23, and 26 were extracted along with the necrotic alveolar
bone (Figure 4). Dense granulation tissue observed in the
perforated sinus area was carefully curetted to integrate
with the sinus membrane.

¥ |
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Figure 3. Cone beam computed tomography images depicting the lytic and destructive lesion in the left maxillary and anterior region, shown in
(A) axial and (B) coronal sections.
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Postoperatively, the patient was prescribed amoxicil-
lin-clavulanic acid 1000 mg twice daily for 7 days, ce-
tirizine, oxymetazoline, etodolac sodium, and chlorhex-
idine. Soft and bone tissue samples removed from the
region were sent for histopathological examination. His-
tiocytes within the granuloma structure stained positive
for CD 68 on immunohistochemistry. The epithelium
showed positive staining with Pan CK. Histochemically,
actinomycetes were identified and stained positive with
PAS (Periodic Acid-Schiff) and GMS (Gomori Meth-
enamine Silver).

At the 1-year postoperative follow-up, intraoral and radio-
graphic examinations showed that the soft tissue was in-
tact, and there were no signs of infection or osteonecrosis

Figure 4. Extraction of teeth numbered 11, 12, 13, 21, 22, 23, and 26 (Figure 6). The patient is still under follow—up.
along with necrotic alveolar bone

L

To reconstruct the anterior region, a half-thickness flap
was elevated from the palatal region and rotated to suture
onto the buccal mucosa in the anterior region. For the pos-
terior region, Bichat adipose tissue was used to achieve
primary closure (Figure 5).

Figure 6. Intraoral view of the maxillary region and panoramic radio-
graphic image at the 1-year follow-up postoperatively

DISCUSSION
COVID-19 has caused a large number of deaths and seri-
ous health problems globally, and many first-time clinical
cases have been reported in the literature. This case report
is one of the rare reports of actinomycetes-induced osteo-
necrosis of the jaw in a patient hospitalized and treated
with corticosteroids due to COVID-19 (5,7). Considering
the length of time between the patient's hospitalization
due to the outbreak and his presentation to our clinic with
maxillary osteonecrosis, we believe that there may be
more cases of osteonecrosis that have not been associated
; p— 1 by clinicians, missed in microbiological evaluation, or not
Figure 5. Half-thickness flap harvested from the palatal region for ante- reported. With this case report, we aim to contribute to the
rior area reconstruction, utilization of Bichat's fat pad for posterior area literature, encouraging clinicians to review the character-
reconstruction, followed by primary closure with buccal mucosal flap istics of the cases they encounter and to develop perspec-

tives for treatment protocols.
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Osteonecrosis of the jaws is defined as necrosis of the jaw
bones resulting from decreased blood supply to bone tis-
sue due to radiation, drug therapy, trauma, infection, and
malignancy (5). Many factors in the biological course of
COVID-19 have the potential to contribute to the develop-
ment of osteonecrosis of the jaw. Primarily, SARS-CoV-2
infection causes endothelial dysfunction, leading to ex-
cessive thrombin generation and increased hypercoagu-
lability (8). The virus also induces a hyperinflammatory
state with ACE-2 downregulation, which increases mi-
crovascular thromboses and hypercoagulability, thereby
raising the risk of osteonecrosis (9). Corticosteroids and
biologic drugs (e.g., Tocilizumab) used in the treatment of
COVID-19 contribute to the development of osteonecro-
sis due to their effects on the immune system (8,10,11).
Additionally, bacterial and fungal co-infections (6,12) and
concomitant diseases such as diabetes can weaken the im-
mune system and promote osteonecrosis (10,13). All these
factors are directly linked to the development of osteo-
necrosis of the jaw, either independently or through their
interactions.

Among these factors, corticosteroids and immunosup-
pressant drugs used in the treatment of COVID-19 are the
most commonly encountered and are frequently implicat-
ed in patients' medical histories. In a systematic review by
Daltro et al. (10), the relationship between COVID-19 and
osteonecrosis was evaluated. They concluded that there is
sufficient evidence that COVID-19 patients are at risk for
developing corticosteroid-associated avascular osteone-
crosis. In the present case, it was noted that the patient
had used high doses of corticosteroids both intravenously
and via inhalation during hospitalization. We believe that
inhaled corticosteroids may have increased the potential
for osteonecrosis in the oral cavity and maxillary sinus.
Kudva et al. reported a case initially thought to be mucor-
mycosis in the maxilla; however, mucormycosis was not
identified bacteriologically. The patient was treated with
nintedanib for COVID-19, and both steroid use and dia-
betes were present in the medical history (14). The drugs
used in our case did not include nintedanib, a tyrosine ki-
nase inhibitor used for pulmonary fibrosis.

All patients who develop actinomycosis of the jaw as a
secondary infection after COVID-19 have at least one
comorbid factor, such as diabetes mellitus, hypertension,
cardiac diseases, or cancer (5-7,15). Our patient, however,
did not have any systemic diseases other than a history of
COVID-19 infection.

All reported cases of a potential association between
COVID-19 and osteonecrosis of the jaw have occurred in
the maxilla. This may be related to the anatomical proxim-
ity of the maxilla to the nasal mucosa and maxillary sinus.
Additionally, the high expression of ACE-2 receptors on
nasal and oral mucosa epithelial cells should be consid-
ered a risk factor (2,3,16). In our case, as with all other
cases of osteonecrosis following COVID-19 infection,
maxillary osteonecrosis was observed.

As a result of the immunosuppression caused by
COVID-19, opportunistic actinomycetes may invade
deeper tissues and increase the risk of infection due to
disruption of the mucosal barrier (5). When actinomycot-
ic infection is combined with osteonecrosis, it presents
a clinical condition similar to MRONIJ cases. Therefore,
considering possible predisposing factors for differential
diagnosis, a specific guideline for the prevention, early
diagnosis, and management of PC-RONJ (2) should be
considered for patients at risk of developing osteonecrosis
after infections caused by COVID-19 and its variants. In
addition to a history of current or previous radiotherapy,
intake of antiresorptive or antiangiogenic agents, trau-
ma, and malignancy, a recent COVID-19 infection with
concurrent cumulative corticosteroid/immunosuppressant
drug therapy may be considered as accelerating factors for
the occurrence of osteonecrosis of the jaw. Bacterial and
fungal infections due to immune system dysregulation as
a result of COVID-19 infection and treatment should also
be considered during and after treatment.

CONCLUSION

In conclusion, it is important to recognize that individu-
als infected with COVID-19 and its variants may devel-
op multifactorial clinical conditions. Therefore, patients
should be closely monitored for potential long-term com-
plications, particularly those affecting the maxilla.
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Daimi Maksiller Kesici

Dis Travmalarinda Klinik Izlem ve
Subliiksasyon: Takip Siirecinin Onemi
Uzerine Bir Olgu Sunumu

Clinical Follow-Up and Subluxation

in Permanent Maxillary Incisor Trauma:
a Case Report on the Importance

of Monitoring

0z

Cene yiiz bolgesinde yasanan travma sonrasi, dislerde hasar meydana gelmesi
siklikla karsilasilan problemlerdendir. Daimi dentisyonda meydana gelen travma-
larda iist ve alt ¢enenin kesici dislerinde lateral liiksasyona, subliiksasyona ve
konkiizyona (sarsilmaya) rastlanabilir. Bu tiir travmalarin tedavisinde, dislerin dogru
pozisyonda tutulmasini saglamak amaciyla splint uygulanmasi yaygin olarak ter-
cih edilmektedir. Splint, disin yerinde stabilizasyonunu saglarken, iyilesme siirecini
de destekler. Ancak, caprasikligi olan olgularda travma sonrast splint yapiminda,
caprasikligin splintin yerlestirilmesini zorlastirmasi gibi giigliikler yasanabilmek-
tedir. Travma sonrasinda dislerin canliliginin takibine ve olasi nekroz bulgularinin
gozden kagirilmamasima dikkat edilmelidir. Ciinkii erken donemde tespit edilmeyen
pulpa nekrozu, ilerleyen siiregte daha ciddi periodontal komplikasyonlara yol acabil-
ir. Bu vaka raporunun amaci, 16 yasinda bir erkek hastanin travma sonrasi daimi
st keserlerinin tedavi, takip radyografisi ve fotograflarini sunmaktir. Hastanin 11
numaralt disinde lateral liikksasyon, 21 numarali disinde subliiksasyon; 12,13,22,23
numarali diglerinde ise konkiizyon yaralanmalar1 tespit edilmistir. Alinan panoramik
radyografi ve konik 1ginl1 bilgisayarli tomografi incelendiginde alveolar kirik tespit
edilmemistir. On alt1 aylik takip sonucunda klinik ve radyografik olarak herhangi bir
komplikasyona rastlanmamustir.

Anahtar Sozciikler
Konik iginl bilgisayarli tomografi, Lateral liikksasyon, Splint

70l


https://orcid.org/0009-0008-3772-3671
https://orcid.org/0000-0003-1142-9016

ABSTRACT

Damage to the teeth after trauma in the maxillofacial re-
gion is a common problem. In traumas occurring in the
permanent dentition, lateral luxation, subluxation and
concussion can be encountered in the incisors of the upper
and lower jaw. In the treatment of such traumas, splinting
is widely preferred to keep the teeth in the correct posi-
tion. Splinting stabilizes the tooth in place and supports
the healing process. However, in cases with crowding,
there may be difficulties in splinting after trauma, such
as crowding making it difficult to place the splint. Care
should be taken to monitor the vitality of the teeth after
trauma and not to overlook possible signs of necrosis, be-
cause pulp necrosis that is not detected in the early period
may lead to more serious periodontal complications in the
future. The aim of this case report is to present the treat-
ment, follow-up radiographs and photographs of the post-
traumatic permanent upper incisors of a 16-year-old male
patient. The patient had lateral luxation of tooth number
11, subluxation of tooth number 21 and concusion injuries
of teeth number 12,13,22, and 23. Panoramic radiographs
and cone beam computed tomography revealed no alveo-
lar fracture. After 16 months of follow-up, no clinical or
radiographic complications were observed.

Key Words

Cone beam computed tomography, Lateral luxation, Splint

GIRIiS

Cene yliz bolgesi yaralanmalarinda disler ve cevre yu-
musak dokular siklikla ilk etkilenen anatomik yapilardir.
Dentoalveolar bolgeyi etkileyen travmalar, sikca
karsilasilan yaralanmalardir (1). Bu tarz travmalar disler-
de kirik ve yer degisikligine, kemigin ezilmesine ve/veya
kirilmasina neden olurken bereler, siyriklar ve yirtilmalar
dahil yumusak dokuda da baz1 hasarlara neden olabilir (1).

Radyografik degerlendirme igin periapikal radyografi ilk
tercihtir ancak, konik isinl bilgisayarli tomografi (KIBT)
alveolar kemikte ve ¢enede kirik tespit etmek, dislerin yer
degisikligini ve oranini tespit etmek i¢in kullanilabilir (2).
KIBT, travma bdlgesinin maksiller siniis, nazopalatin sinir
vb. gibi ¢evre dokularin hasariyla birlikte olup olmadigini
degerlendirmek i¢in de uygun bir goriintiileme yontemidir
(2). KIBT bir kirigin yerini, genisligini ve yoniinii belirle-
meye yardimci olur. Ayrica travmatik dig yaralanmalarinin
ozellikle kok ve kron/kok kiriklarinin, lateral likksasyon-
larin ayrintili olarak goriintiilenmesini saglar. Radyografik
olarak travmanin belgelenmesi yaninda travma bdlgesinin
fotograflarinin alinmasit da 6nemlidir. Yumusak doku iyi-
lesmesinin izlenmesine, dislerdeki renk degisikliginin ve
okliizyonun takibine ve degerlendirilmesine olanak saglar.
Cocukluk veya ergenlik doneminde travmadan en ¢ok et-
kilenen bolge maksilladir (3) ve yiiz travmalarinin %75'i
bu dénemde meydana gelir (4). En ¢ok etkilenen disler
maksiller santral kesici dislerdir, ardindan maksiller la-
teral kesici ve mandibular kesici disler gelir (5). Dogal dis
yapisini koruyarak bu hastalarda estetik gériiniimiin hizli
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bir sekilde geri kazanilmasi ve rahatsizligin giderilmesi,
hastada olumlu bir duygusal ve sosyal doniis saglayabilir

(6).

Subliiksasyon, disin yer degistirmeden gevsemesi olarak
tanimlanir (7). Subliiksasyonlu dislerin intraoral muayene-
si, perkiisyona karsi artan hareketliligi ve hassasiyeti orta-
ya ¢ikarabilir. Bu klinik duruma diseti sulkusunda kana-
ma eslik edebilir. Radyografik muayene, disin yuvasinda
ve normal pozisyonunda oldugunu gosterir (1). Subliikse
dislerde periodontal ligament tamamen kopmamistir; an-
cak pulpanin nérovaskiiler destegi hasar gormiistiir. Elek-
triksel pulpa testi, pulpaya kan dolagimi saglanana kadar
negatif sonuglar verebilir. Ancak, subliiksasyon yaralan-
mast sonrast disler birka¢ hafta ile birka¢ ay arasinda
canliliklari1 geri kazanabilir (8). Bu nedenle prognoz
acisindan diste renk degisimi ve periapikal radyolusent
lezyonlarin ortaya ¢ikmasi nekroz siiphesinde daha ka-
bul edilebilir tan1 kriterleridir (9). Ilerleyen zamanlarda
ortaya ¢ikmasi ile olasi komplikasyon olan yiizey rezorp-
siyonu bulgulari, radyolografik olarak en erken 6. haftada
gozlemlenebilir (10). Hasta konforu i¢in subliiksasyona
ugrayan digler 2 haftaya kadar splintlenebilir (1).

Konkiizyon meydana geldiginde; dis palpasyon ve/veya
perkiisyonda hassastir, diste yer degisikligi ve mobilite yok-
tur. Duyarlilik testlerinin pozitif sonu¢ vermesi muhtemel-
dir, radyografik anormallik yoktur ve tedavi gerekmemekte-
dir. Pulpa sagligi en az 1 y1l boyunca izlenmelidir (1).

Lateral liiksasyonun tanimi Uluslararasi Dental Travma-
toloji Dernegi rehberine (11) gore, disin herhangi bir
yone, genellikle alveoler soket duvari, fasiyal kortikal
kemik kirig1 veya ezilmesiyle birlikte lateral olarak yer
degistirmesidir. Ilgili dis, dort hafta boyunca pasif ve
esnek bir splintle stabilize edilmelidir. Marjinal kemik
kayb1 veya kirig1 mevcutsa daha uzun siire splintleme ge-
rekebilir. Takip randevularinda pulpa duyarlilik testleri ile
pulpanin sagligi izlenmelidir. Kok gelisimini tamamlayan
diste pulpa biiyiik bir olasilikla nekrotik hale gelecektir.
Yaralanmadan yaklagik iki hafta sonra endodontik deger-
lendirmesi yapilmalidir.

Gegici duyarlilik kaybi, travma sonrasi pulpa iyilesmesi
sirasinda, 6zellikle likksasyon yaralanmalarindan sonra sik
goriilen bir bulgudur (12). Bu nedenle travmaya ugrayan
dislerde pulpa duyarlilik testine bir yanitin olmamasi,
pulpa nekrozu i¢in kesin tani kriteri degildir (13). Takip
onemlidir. Liiksasyon yaralanmalarinin acil tedavisinde
sistemik antibiyotik kullanimi i¢in smirlt kanit bulunmak-
ta olup antibiyotiklerin kdk kiriklarinda sonuglar iyiles-
tirdigine dair bir kanit yoktur (14). Splintleme, yeniden
konumlandirilan disi dogru pozisyonda tutmanin yani sira,
konfor ve kontrollii islev saglarken ilk iyilesmeyi destekle-
mek i¢in en iyi uygulama olarak kabul edilir (15). Ancak,
ortodontik ¢apragikligi bulunan bireylerde travma sonrasi
splint uygulamasinda 6nemli zorluklar yasanabilmektedir.
Caprasiklik, dislerin normal hizalanmasini engelledigi
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icin, splintin dogru sekilde yerlestirilmesi giiglesebil-
ir. Bu durum, tedavi siirecini karmasiklastirir ve tedavi
basarisin1 olumsuz ydnde etkileyebilir (16). Uluslararasi
Dental Travmatoloji Dernegi rehberine (11) gore plak retan-
siyonu ve sekonder enfeksiyonu 6nlemek i¢in kompozit ve
baglayici ajanlart digeti ve proksimal alanlardan uzak tut-
mak kritik 6nem tasir. Bdylece marjinal diseti ile kemigin
daha iyi iyilesmesini saglar. Travma sonrasi tam kapsamli
bir muayene dogru teshisi ve beraberinde basarili bir te-
daviyi getirmektedir. Travmaya ugrayan bolgedeki disle-
rin her birinin ayr1 ayri teshis ve tedavisi siirecin dogru
yonetilmesi adina 6zen gerektirmektedir. Bu siiregte belli
araliklarla yapilan muayenelerde canliligindan siiphele-
nilen disler i¢in pulpanin prognozu degerlendirilirken de-
tayli takibin 6nemi vurgulanmalidir. Bu vaka raporunun
amagclarindan biri subliiksasyon sonrasinda pulpanin
canliligindan siiphe edilen durumlarda takibin Gnemini
vurgulamaktir. Diger amaci ise travma sonrasinda splint
asamasinda dislerin dental arkta uygun pozisyonunun be-
lirlenmesi ve ona gore konumlandirilarak ilerleyen siiregte
estetik sonuglar elde edilmesidir.

OLGU SUNUMU

On alt1 yasinda bir erkek hasta gecirdigi bisiklet kazasin-
dan 2 giin sonra, iist keser dislerinde mobilite sikayetiyle
Inonii Universitesi Dis Hekimligi Fakiiltesi Endodonti
Anabilim Dali klinigine bagvurdu. Hastanin panoramik ve
KIBT radyografik goriintiileri alindi (Resim 1a,1b).

L)

Resim 1. (a) Teshis amaglh alinan panoramik radyografi goriintiisi, (b)
#11 numaral disin bukko-palatinal yer degisikliginin KIBT goriintiisii.

Hasta ve ebeveynlerinden islem oncesi imzali bilgilendir-
ilmis onam alind1. Alinan anamnezde herhangi bir sistemik
hastalig1 olmadig1 6grenildi. Hasta travma sonrasi birkag
dakika iginde duran gingival kanama yasadigini belirtti.
Ag1z i¢i muayenede #11 numarali diste Miller I1I ve #21
numaralt diste Miller II mobilite oldugu goriildi. #11 nu-
maral1 diste palatinal liiksasyon tespit edildi. #11 numarali
dis elektrikli pulpa testi ve soguk testine cevap vermezken
#21 numaral dis ge¢ cevap vermis olup #21 numarali disin
takibine karar verildi. #12, #13, #22, #23 numaral dislerde
ise konkiizyon yaralanmasi tespit edildi. Alinan KIBT'de
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#11 numarali diste bukko-palatinal yer degisikligi tespit
edildi (Resim 2b).

Resim 2. (a) Ekstraoral yumusak doku hasari. (b) Splint sonrasi
intraoral goriintii.

Hastanin panoramik, periapikal ve KIBT gorintiileri in-
celendiginde alveoler kiriga rastlanmadi. lgili dislerin
kok gelisimini tamamladig1 radyografik olarak dogru-
land1. Ardindan ayni1 seans #11 numarali dis lokal anestezi
(1:000.000 Lidokain) altinda parmak basinciyla uygun
pozisyona getirildi. Travma bolgesi fotograflari alindiktan
sonra #13, #12, #11, #21, #22 numarali disler kompozit
rezin ve 6nceden uyumlanan ortodontik tel ile splintlen-
di (Resim 2b). #23 numarali dis, protriize olmasi nedeni
ile dislerin normal hizalanmasini engellediginden splint
uygulamasindan hari¢ tutuldu.

Hasta ve ebeveynlerine titiz bir agiz hijyeni uygulanmasi
konusunda onerilerde bulunuldu ve yumusak diyet tavsiye
edildi. Uluslararas1 Dental Travmatoloji Dernegi rehber-
ine (11) gore ilgili disler 4 hafta splintle takip edildi. Has-
ta splint ¢ikarilmadan dokuz giin 6ncesinde #11 numaralt
diste akut agr1 sikayeti ile klinigimize geldi. Klinik deger-
lendirmede elektrikli pulpa testi ve soguk testine negatif
yanit veren #11 numarali disin nekrotik olduguna karar
verilip kok kanal tedavisi tek seansta tamamlandi (Resim
3a,3b).



Resim 3. (a) #11 numaral disin gutta-perka prova radyografisi, (b) #11
numaral disin 4. hafta takip radyografisi, (¢) #11 numaral disin 16. ay
takip radyografisi.

Dordiincii haftanin sonunda subliiksasyon yaralanmasi
olan #21 numaral dis elektrikli pulpa testi ve soguk testi-
ne yine geg cevap verirken perkiisyon ve palpasyon testle-
rine negatif cevap verdi. Diger maksiller 6n dislerin de
asemptomatik oldugu gozlendi ve splint ¢ikarildi. Hasta
iiger aylik kontrollerle takip edildi. Ugiincii ayda dislerde-
ki mobilitenin normal sinirlarda oldugu goriildii. On alti
ay sonrasinda alinan radyografik goriintiilerde ve agiz
ici muayenesinde herhangi bir patolojik olguya rastlan-
madt. Yapilan agiz i¢i muayenesinde maksiller 6n disler
perkiisyon ve palpasyona normal sinirlarda yanit vermis
olup periodontal olarak herhangi bir patoloji ve fistiil
tespit edilmedi (Resim 4a,4b).

.
_

Resim 4. (a) 16. ay takip intraoral goriintii, (b) 16. ay sonunda #11 nu-
maral1 disin dental arktaki pozisyonu, (¢) Radyografik olarak periapikal
lezyon gézlemlenmedi.
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Travma gegirmis bir disi yeniden konumlandirmak, dnce
ona dogru pozisyonu vermeyi ve ikinci olarak sabitlemeyi
icerir. Uluslararas1 Dental Travmatolojisi Dernegi pro-
tokolleri, dis travmasinin tani ve tedavisinin iyi bir sekilde
belirlenmesini ve bu dogrultuda klinisyenin travma teda-
visi yaparken dogru kararlar almasini saglar (17). Dental
yaralanmalarin sonrasinda travmatik yaralanmali disler
icin kisa takip araliklari, travma sonrasi komplikasyon-
larin daha iyi kontrol altina alinmasini saglayabilir, disler-
in canliliginin takibi bu siirecte dnemlidir. Literatiirde,
subliiksasyon sonrasi pulpada gecici duyarlilik kaybi
stk gozlemlenmektedir ve bu durumun, travmaya bagh
gegici norovaskiiler disfonksiyon kaynakli oldugu bildi-
rilmektedir (18). Bu nedenle, pulpaya ait testlere alinan
negatif yanitlarin tek basina nekroz gostergesi olarak ka-
bul edilmemesi gerektigi ve diizenli klinik ve radyolojik
takibin 6nemi vurgulanmaktadir (19). Pulpa testine birkag
ay yanlis negatif cevap alinma siiphesi oldugundan, bu
vakada subliiksasyon yaralanmasi olan #21 numarali disin
takibine karar verildi. Dordiincii haftanin sonunda splint
¢ikartlirken yine canlilik testlerine ge¢ cevap alindi. On
ikinci haftada yapilan kontrolde ise #21 numarali dis,
soguk testi ve elektrikli pulpa testine cevap verdi ve canlt
oldugu tespit edildi.

Lateral likksasyon yaralanmalari, dis travmasinda en cid-
di periodontal yaralanmalardan biridir. Dogru tani ve ar-
dindan disin dogru pozisyonda yeniden konumlandiril-
masi, periodontal ligamentin iyilesmesi igin esastir. Kan
akisinin kopmasi veya bozulmasi nedeniyle, lateral liik-
sasyon yaralanmasinda apeksi kapali olan daimi dislerde
pulpa nekrozu yaygin goriilen bir durumdur. Tedavi yapil-
mazsa, enflamatuvar rezorpsiyon ve kronik apikal peri-
odontitis gibi diger komplikasyonlar ortaya ¢ikabilir (20).
Komplikasyonlar dis travmasindan haftalar, aylar, hatta
yillar sonra ortaya ¢ikabilir. Bu nedenle bu yaralanmalarin
uzun vadeli takipleri gerekir (21) .

Yayinlanan bir lateral liikksasyon olgu sunumunda (22)
okliizal diizlem tedavisinde egik diizlem kompozit regine
kullanilarak, okliizal miidahaleye sahip lateral liiksasyona
ugrayan maksillar sag santral kesici disin uygun pozisyonu
saglanmigtir. Bagka bir ¢alismada (23) KIBT verileri ak-
tarilarak lateral liiksasyon sonrasi stabilizasyon ve re-
pozisyon i¢in uygun okliizal diizenleme saglamasi amaciyla
ii¢ boyutlu hazirlanan model kullanilmistir. Hizla gelisen ve
basarili sonuglar veren dijital dis hekimligi akis1 bu noktada
umut vaat etmektedir. Dijital dis hekimligi teknolojilerinin
kullanimi, travmatik dis yaralanmalarinin tedavisinde yeni
bir boyut kazandirmaktadir. Ozellikle ii¢ boyutlu model-
leme ve dijital planlama, tedavi siirecinin daha hassas ve
etkili bir sekilde yonetilmesine olanak tanimaktadir (24).
Travma sonrasi farkli yaklasimlar alternatif tedaviler an-
laminda aydinlatict olup travmatik dis yaralanmalarinin
tedavisi i¢in Uluslararas1 Dental Travmatoloji Dernegi reh-
berleri sadece sabit splintler ile ilgili bilgi verdigi i¢in yeni
yaklasimlar konusunda yetersizdir.
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On alt1 aym sonunda klinik ve radyografi incelemeleri so-
nucunda Gist on #13, #12, #11, #21, #22, ve #23 numaral
diglerde agri, mobilite, kok rezorpsiyonu veya ankiloz
olmadigi tespit edildi. Subliiksasyon yaralanmalarinda
pulpa duyarlilik testlerine travma sonrasi ilk muayenede
cevap almmamasi pulpanin nekroz olduguna karar ver-
mede tek basma yeterli degildir. Travmanin etkisinden
kaynakli oldugu disiinilip takip edilmesi Onemlidir.
Sunulan vakada subliiksasyon goriilen #21 numarali digin
takibi sonucunda canli olarak agiz i¢inde fonksiyonda
oldugu tespit edildi. Dogru teshisin ardindan disin orijinal
anatomik pozisyonuna hemen yeniden konumlandirilmasi
ve splintlenmesi, periodontal ligament iyilesmesi ve disin
yerinde kalmasi ile sonuglanmaktadir.
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