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Dental Sciences

Uluslararasi Dis Hekimligi Bilimleri Dergisi

Review

Derleme

Minimal Invasive Approaches In Maxillary Sinus Lift Surgery: A Literature Review

Maksiller Siniis Yiikseltme Cerrahisinde Minimal Invaziv Yaklasimlar: Literatiir

Taramasi

ABSTRACT

Objective: Sinus elevation surgery is performed to gain the vertical bone height
necessary for implant placement in patients with insufficient residual maxillary
alveolar bone. In this procedure, the sinus membrane is elevated and various graft
materials are used to increase the bone volume in the posterior maxilla. Many
approaches have been developed to elevate the sinus membrane from past to
present. Both lateral and crestal approaches may be preferred in sinus lift surgery.
The choice of technique should be supported by clinical and radiographic
examination. The amount and quality of residual alveolar maxillary bone plays a
very important role in determining which approach should be used. The lateral
approach is recommended when the residual alveolar maxillary bone is less than 6
mm, while the crestal approach is preferred when the bone height is 6 mm or
more. The crestal approach offers several advantages over the lateral approach,
including less trauma, shorter surgical duration, lower risk of sinus membrane
perforation, and reduced postoperative pain and swelling. Various internal sinus
lift techniques have been described in the literature, including osteotomy
technique, hydraulic pressure technique, balloon technique, osseodensification
technique, and reamer approach. The advantages of the crestal approach have
encouraged researchers to conduct additional research on this topic.

Conclusion: In this review, we will investigate current internal sinus lift
techniques and present the results of comparative studies on various methods.

Key Words: Maxillary Sinus, Alveolar Bone, Implant.
(0)/

Giris: Siniis yiikseltme cerrahisi, rezidiiel maksiller alveolar kemiginde
yetersizlik olan hastalarda implant yerlestirilmesi ig¢in gerekli dikey kemik
yiksekliginin kazanimi i¢in yapilir. Bu prosediirde sinlis zart yiikseltilir ve
posterior maksilladaki kemik hacminin arttirllmas:t amaciyla cesitli greft
materyalleri kullanilir. Ge¢gmigsten gilinlimiize siniis zarini yiikseltmek i¢in birgok
yaklasim gelistirilmistir. Siniis lift cerrahisinde hem lateral hem de krestal
yaklagimlar tercih edilebilir. Teknik se¢imi klinik ve radyografik inceleme ile
desteklenmelidir. Rezidiiel alveolar maksiller kemigin miktar1 ve kalitesi, hangi
yaklagimin uygulanmasi gerektiginin belirlenmesinde ¢ok dnemli bir rol oynar.
Rezidiiel alveolar maksiller kemik 6 mm'den az oldugu kosullarda lateral
yaklasim onerilirken, krestal yaklagim kemik ytiksekligi 6 mm veya daha fazla
oldugunda tercih edilir. Krestal yaklasim, lateral yaklasima gore daha az travma,
daha kisa ameliyat siiresi, daha diisiik siniis membrani perforasyonu riski ve daha
az ameliyat sonrasi agr1 ve sislik gibi gesitli avantajlara sahiptir. Literatiirde
osteotom teknigi, hidrolik basing teknigi, balon teknigi, osseodensifikasyon
teknigi ve reamer yaklasimi gibi g¢esitli internal sinlis lift teknikleri
tamimlanmigtir. Krestal yaklagimin gosterdigi avantajlar, arastirmacilari bu
konuya yonelik ek arastirmalar yapmaya tesvik etmistir.

Sonu¢: Bu derlemede, giincel internal siniis lift tekniklerinin arastirilmasi ve
farkl1 teknikler {izerine yapilmis karsilastirmali calismalarin  sonuglari
sunulacaktir.

Anahtar Kelimeler: Maksiller Siniis, Alveolar Kemik, implant.
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INTRODUCTION

Following tooth extraction in the posterior maxilla, the
rapid resorption of alveolar bone and pneumatization of
the maxillary sinus make it challenging to place implants
in the region. Therefore, it becomes crucial to perform a
sinus lift procedure before implant placement to increase
bone volume in the posterior maxilla. The sinus lift
procedure aims to elevate the Schneiderian membrane
and augment the bone volume in the posterior maxilla by
placing a bone graft.

When deciding on sinus lift surgery, in addition to the
patient's medical history and clinical examination,
radiographic evaluation is also crucial. Due to the
limitations of two-dimensional panoramic radiography,
such as magnification, distortion, and superimposition,
three-dimensional preoperative assessment has become
essential to obtain information about the morphological
characteristics of the sinus and residual bone (1, 2).

Due to the limitations of conventional computed
tomography, such as high radiation dose, high costs, and
the size of the equipment, cone beam computed
tomography (CBCT) has become the standard for three-
dimensional imaging. CBCT offers advantages such as
higher resolution and lower radiation exposure compared
to conventional CT (1, 2).

In addition to providing information about the height and
width of the residual bone, CBCT can also offer details
about the presence and diameter of the alveolar antral
artery, irregularities in the sinus floor, the relationship of
the Schneiderian membrane to the roots of adjacent teeth,
the maxillary sinus septum, the quality of the subantral
bone, and the volume estimation of the graft material
required for sinus lift surgery (3).

The sinus lift procedure can be performed using the
lateral (open) and crestal (closed) techniques. The lateral
approach, initially described by Tatum in 1976, involves
preparing a window in the lateral wall of the maxillary
sinus, elevating the Schneiderian membrane, and placing
bone graft material into the created space (4). This
technique is used when the residual alveolar bone is less
than 6 mm. When the residual height of the alveolar bone
ranges from 3 to 6 mm, the simultaneous placement of an
implant during the sinus lift procedure is called single-
stage lateral antrostomy.

The single-stage lateral antrostomy eliminates the need
for additional surgical procedures, shorter healing times,
and reduced patient and clinician time. However, when
the residual alveolar bone height is < 4 mm, a two-Stage
lateral antrostomy is preferred, where the implant is
placed 6-9 months after the sinus lift procedure to
enhance implant stability following healing. This
approach not only improves the efficacy of the surgical

procedure but also provides a safer option for
ensuring long-term implant stability (5, 6).

Although the lateral sinus lift procedure is a
commonly used and more predictable approach, it
can lead to several postoperative complications.
These complications include Schneiderian membrane
perforation, bleeding, implant migration into the
sinus, sinusitis, damage to adjacent teeth, and ostium
obstruction. Due to the lower risk of complications
such as membrane perforation and bleeding, crestal
approaches may be preferred over the lateral
approach (7-9).

The crestal approach is less invasive than the lateral
sinus lift technique, requires a smaller surgical area,
and results in fewer postoperative complications. It
also offers several advantages, such as reduced
operation time, trauma, and postoperative morbidity.
Researchers have described various techniques for
crestal sinus lift, such as osteotome, balloon, and
osseodensification (10, 11). The aim of this review is
to investigate the clinical and radiological efficacy of
minimally invasive crestal sinus lift methods.

(13).

Crestal Approach For The Sinus Lift
1. Osteotome Technique

The osteotome technique, introduced by Summers in
1994, involves sinus floor elevation and
simultaneous grafting to enhance the primary
stability of posterior maxilla implants. The primary
goal of this technique is to preserve residual crestal
bone to the maximum extent, which is crucial for
achieving primary stability (12, 13).

This technique increases bone density to support
primary stability and has the advantages of requiring
less graft material and being less invasive. However,
it has disadvantages, such as potentially low implant
stability with less than 6 mm of residual bone,
limited visibility, excessive force application, a
higher risk of perforation, dizziness due to patient’s
positional changes, and discomfort (11, 14).

In the osteotome technique, an incision is made at
the top of the alveolar ridge, and a full-thickness flap
is elavated. After the procedure, osteotomes are
sequentially used to enlarge the implant socket. Each
time a larger osteotome is placed, the bone becomes
more condensed. Once the socket is sufficiently
widened with osteotome which is suitable with the
implant diameter, a controlled fracture is induced in
the sinus floor when only a 1mm bone layer
remains. The osteotome is then employed to elevate
the sinus floor, with the accumulated bone at its
apical end aiding in lifting the sinus membrane. The
graft material is then applied and the final osteotome
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used is repositioned to secure its placement. After
achieving the desired bone level, the implant is

placed (11, 12, 15) (Figure 1).
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Figure 1. Osteotome technique (16).

2. Hydraulic Pressure Technique

In the hydraulic pressure technique, a device positioned
beneath the sinus membrane directs hydraulic pressure—
generated by a physiological saline solution—to lift the
membrane. This technique reduces the risk of perforating
the sinus membrane; however, complications from the
potential loss of small fragments within the sinus can be
more severe than other methods (17).

In this technique unlike the osteotome technique, crestal
drilling is performed with diamond drills up to 1 mm into
the maxillary sinus. At the end of this process, a 2 mm-
diameter sinus bur is used to prepare an osteotomy site
that tapers toward the apex at the sinus floor. To elevate
the sinus membrane, physiological saline is slowly
injected under pressure, facilitating the separation of the
maxillary sinus membrane from the sinus floor. To
maintain the position of the elevated sinus membrane,
the graft material is then placed in the space (18, 19).
The hydraulic pressure technique can also be combined
with piezoelectric surgery. The sinus floor is elevated
under hydraulic pressure after the bone on the sinus floor
is removed by piezoelectric surgery. The advantage of
piezoelectric surgery is that it selectively targets hard
tissue, reducing damage to the mucosa of the maxillary
sinus (20, 21).

Li et al. concluded that piezoelectric osteotomy and
hydraulic pressure application for sinus floor elevation
for grafting and simultaneous implant placement may be
an excellent alternative to traditional approaches
(Summers' osteotome technique) due to less trauma and
fewer complications (4) (Figure 2).

Figure 2. Hydraulic pressure technique (22).

3. Balloon Technique

In the Minimally Invasive Antral Membrane Balloon
Elevation (MIAMBE) technique, the antral
membrane is elevatdorde from the osteotomy site
using a specially designed balloon. The balloon
method offers several advantages, including a
reduced risk of perforation, an even force
distribution at the membrane-bone interface, a lower
complication risk, and a shorter operation
time. However, its widespread use is limited by the
need for specialized equipment (23).

In this technique, after elevated the full-thickness
flap, osteotomy is initiated. The sinus floor is
fractured after expanding the osteotomy site. After
inspecting the sinus membrane, the balloon is placed
and inflated under hydraulic pressure. When the
desired elevation is achieved, the balloon is deflated
and removed (24).

Elbareki et al. concluded that the balloon technique
is a minimally invasive approach associated with
minimal discomfort and few complications. The
authors also found that the balloon technique can
safely and reliably elevate the sinus floor supported
by an implant. This method eliminates the need for
graft material and promotes natural bone formation
(25).

A study by Lopez-Quilez et al. concluded that the
balloon technique for sinus lift is a safe, simple, and
minimally invasive method that provides sufficient
quantity and quality of bone for implant placement.
Therefore, the balloon technique has become an
option for clinicians to rehabilitate the posterior
maxilla affected by atrophy (26) (Figure 3).
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Figure 3. Balloon technique (27).

4. Osseodensification

The osseodensification technique, introduced by Huwais
in 2013, is based on the principles of preserving and
compacting the residual bone during sinus lift
procedures. In this method, specially designed,
progressively increasing diameter, counterclockwise
rotating burs (Densah burs) are used. Due to their
counterclockwise rotation, it is believed that bone
compression occurs apically, thereby facilitating the
elevation of the sinus membrane (28, 29).

When using osseodensification burs for lateral expansion
of the alveolar bone, a flap is raised to ensure adequate
visibility. Then, depth control is achieved with a pilot bur
at a speed of 800-1500 rpm in a clockwise direction. The
osteotomy procedure begins with the narrowest
osseodensification bur in a condensing mode and
continues until the planned dental implant diameter is
reached. As the diameter of the bur increases, the
alveolar bone is gradually expanded.

For vertical expansion of the alveolar bone using
osseodensification burs, a flap is again raised to provide
adequate visibility, and then marking is done with a pilot
bur at a speed of 800-1500 rpm in a cutting mode,
ensuring it remains 1 mm below the maxillary sinus
floor. The bur sequence starts with a narrow-diameter
osseodensification bur and is continued until the desired
height of the maxillary sinus floor is achieved. This
process continues in condensing mode until the desired
bur diameter is reached (30).

Osseodensification burs are minimally invasive and
eliminate the need for graft material placement.
Osseodensification is applied when the need for sinus
elevation is < 3 mm and is a promising minimally
invasive tool for the crestal sinus approach (29) (Figure
4).

56

Figure 4. Osseodensification (31).

5. Reamer Approach

In the reamer approach, specialised drills known as
reamers, which only cut bone, are used as the
osteotomy boundary to the sinus membrane. This
treatment helps prevent trauma and perforations of
the sinus membrane (32). Kim et al. concluded that
the use of a new drilling technique (specially
designed S-reamer) for the crestal approach in sinus
lift procedures significantly reduced the risk of
perforation and resulted in shorter operation times
(33). In this approach, after raising the
mucoperiosteal flap, entry is created using a round
bur. Reamer drills with a stopper and non-cutting
tips are used sequentially until a distance of 0.5-1
mm remains from the sinus floor. Reamer drills of
varying lengths are used until the fracture of the
sinus membrane wall is felt. Once the membrane
wall is fractured, and a measurement tool is used to
verify whether the membrane has been completely
elevated. During the vertical elevation of the sinus
floor, an osteotome or bone spreader is used to push
the graft upward (34) (Figure 5).

Figure 5. Reamer approach (35).
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Maxillary sinus lift procedures help overcome challenges
in placing implants in the posterior maxilla due to bone
resorption and sinus pneumatisation. The amount and
quality of residual bone are crucial factors in deciding
the appropriate approach for sinus elevation (33). Every
approach  has its unique advantages and
disadvantages. The crestal approach is less invasive than
the open sinus lift technique, requiring a smaller surgical
field and fewer postoperative complications. The crestal
approach also offers several advantages, such as reduced
operation time, less trauma, and lower postoperative
morbidity (11).

Attar et al. suggested that the osteotome sinus lift
technique in the posterior maxilla is a non-invasive and
predictable procedure that allows for implant placement
and recommends that the residual bone height should be
greater than 5 mm for optimal results with this
technique (36).

The bone graft material is used to preserve the volume of
the sinus membrane following the sinus lift procedure.
However, avoiding the use of grafts can reduce the risk
of infection, shorten the surgical time, and decrease the
cost (37-39). Senyilmaz et al. evaluated the 2-year
clinical and radiographic outcomes of implants placed
without graft material using the osteotomy technique in
sinus lift surgery, obtaining a survival rate of 100 % (40).
In a study by Manekar et al., which evaluated the clinical
and radiological success of crestal hydraulic sinus
elevation and simultaneous implant placement without
grafts, the average subantral bone gain was 5.6 mm, and
the survival rate of all implants was 100 % (41).

While less invasive than the lateral approach, the
osteotome technique has limitations, such as a high risk
of sinus membrane perforation, excessive force
application, and potential patient discomfort. These
limitations have led to the exploration of various
minimally invasive techniques (42).

In a study by Ahmed et al., it was found that computer-
guided simultaneous implant placement with the
osseodensification technique had a significantly shorter
procedure time compared to sinus lift via the lateral
approach. Additionally, the osseodensification technique
demonstrated a significant increase in bone density both
immediately after surgery and at the 6-month follow-up,
whereas a significant decrease in bone density was
observed in the lateral approach group (43).

A study by Shende et al. compared crestal approaches,
including hydraulic lift (CAS Kit) and osteotome
techniques, and found that the implant placement time
was an average of 13.40 & 2.98 minutes for the hydraulic
lift group and 22.10 + 2.55 minutes for the osteotome
group. The average primary stability was 44 + 6.14 NCM
for the hydraulic lift group and 35.50 = 7.61 NCM for
the osteotome group. Furthermore, at three months, the
average radiographic bone regeneration was 4.99 + 0.86
mm in the hydraulic lift group and 5.59 + 1.21 mm in the
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osteotome group. At nine months, the average
radiographic bone regeneration was 5.53 + 0.77 mm
in the hydraulic lift group and 6.34 = 1.11 mm in the
osteotome group (44).

In a study by Madab et al., comparing the hydraulic
sinus lift and osteotomy techniques, no significant
difference was found between the two techniques in
terms of subantral bone height. However, the
hydraulic lift technique demonstrated a lower
perforation rate compared to the osteotomy
technique (45).

The hydraulic pressure technique can be combined
with piezoelectric surgery, which is selective for
hard tissue and minimises sinus mucosa damage. Li
et al. concluded that piezoelectric osteotomy and
hydraulic pressure application for sinus floor
elevation, with less trauma and fewer complications,
could be an excellent alternative to traditional
approaches (e.g., Summers' osteotome
technique) (4).

In a study by Alajami et al., comparing the antral
membrane balloon technique  with  the
osseodensification technique using Densah drills, the
residual bone height in the balloon technique group
was found to be 8.31 + 0.44 mm immediately after
sinus lift and 6.02 £ 0.85 mm six months post-
surgery. In comparison, the osseodensification
technique group had residual bone heights of 6.75 +
1.13 mm immediately after surgery and 5.63 + 1.03
mm at six months. The results indicated that the
balloon technique showed better results for vertical
bone height and gain immediately after surgery. In
contrast, the osseodensification technique provided
better primary implant stability, less reduction in
vertical bone height, and more significant increases
in bone density (46).

Arafat et al., in their study comparing osteotomy and
osseodensification techniques, found that at 6
months, bone gain in the osteotomy group was
2.79£0.30 mm, while in the osseodensification group
it was 3.33£0.25 mm. They concluded that the
osseodensification technique resulted in greater bone
gain compared to the osteotomy technique (47).
However, in their 2023 study, Hashem and
colleagues compared osseodensification techniques
using piezosurgery, osteotomy, and Densah burs.
They found that the osteotomy technique resulted in
greater vertical bone gain compared to the other
methods. Additionally, when implant stability was
evaluated, the highest stability was observed with the
osseodensification technique utilizing Densah burs
(48). The differences in vertical bone gain may be
related to the small sample sizes and short follow-up
periods in this study. Therefore, larger sample sizes
and longer follow-up studies are necessary.
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Endoscopy has been used for years to diagnose and treat
maxillary sinus diseases. During maxillary sinus lift
procedures, endoscopy allows direct visualisation of the
sinus membrane, which can help detect and manage
membrane perforations. However, more studies are
needed to evaluate whether these benefits outweigh the
disadvantages, such as equipment requirements,
sometimes the need for a second operator, and high costs
(49, 50).

CONCLUSION

In atrophic posterior maxilla and sinus pneumatisation
cases, sinus lift procedures are essential for implant
placement. The sinus lift can be performed using a lateral
or a crestal approach. The crestal approach has several
advantages over the lateral approach, including its being
less invasive, requiring a smaller surgical field, resulting
in fewer postoperative complications, shorter operation
time, and causing less trauma and postoperative
morbidity. Although the crestal approach, precisely the
osteotome technique, offers these advantages, it is
associated with a higher risk of sinus membrane
perforation and potential patient discomfort. These
factors have prompted researchers to explore minimally
invasive crestal approaches for sinus lift procedures.
Minimally invasive crestal sinus lift techniques, such as
hydraulic, osseodensification, and the balloon technique,
provide clinical and radiological results similar to those
of the osteotome technique. They appear to have a low
risk of membrane perforation and provide high patient
comfort. The number of studies assessing the
effectiveness of current minimally invasive sinus lift
techniques is limited, indicating a need for further
research involving long-term comparisons. In the sinus
lift procedure, the use of graft material facilitates the
placement of implants by providing sufficient bone
volume. However, success can also be achieved without
the use of graft material. There are studies in the
literature showing that implants placed with or without
graft material have similar survival rates.
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Dijital Teknolojilerin Dis Hekimligi Egitimine Entegrasyonu: Avantajlar, Zorluklar Ve

Gelecek Perspektifi

Integration of Digital Technologies Into Dental Education: Advantages, Challenges

And Future Perspective

(074

Giris: Dis hekimligi egitimi, 6grencilere teorik bilgi, teknik beceriler ve
hasta yonetimi yetenekleri kazandiran kapsamli bir siiregtir. Temel
Oogrenim ile baslayan bu siireg¢, laboratuvar ortaminda simiilasyonlu
egitimle devam eder ve gercek hasta uygulamalariyla tamamlanir. Sanal
gerceklik ve dokunsal araglar gibi dijital teknolojilerin entegrasyonu,
ogrencilerin sanal ortamda uygulama yapmalarini ve simiilatorler
araciligryla anlik geri bildirim almalarini saglayarak egitimi daha etkili ve
erigilebilir hale getirir. Dijital teknolojiler, o6grencilerin egitimlerini
kisisellestirmelerine ve her an bilgiye erisim saglamalarina olanak
taniyarak esnek Ogrenmeyi destekler. Sanal gergeklik simiilatorleri dis
hekimliginin bircok alaninda klinik becerileri gelistirirken, bilgisayar
destekli tasarim ve bilgisayar destekli iiretim (CAD/CAM) teknolojileri
ise modern dental restorasyon alaninda yetkinligi artirir. Bununla birlikte,
finansal kisitlamalar, nitelikli egitmen eksikligi, teknik destege duyulan
ihtiya¢ ve dgrencilerin adaptasyon siireci gibi zorluklar devam etmektedir.
Bu sorunlarin ¢o6ziilmesi, erisilebilir ve iyi donamimli egitim ortamlar
gerektirir.

Sonug¢: Sonug olarak, dijital teknolojilerin dis hekimligi egitimindeki uzun
vadeli etkisinin degerlendirilmesi, gelecekteki dis hekimlerinin klinik
basarilarinin artirilmasi agisindan biiyiik 6nem tagimaktadir.

Anahtar Kelimeler: Dijital Teknoloji, Egitim, Sanal Gergeklik, Dis
Hekimligi.

ABSTRACT

Objective: Dental education is a comprehensive process that equips
students with theoretical knowledge, technical skills, and patient
management abilities. It starts with foundational learning, followed by
simulated training in a laboratory setting, and culminates in real patient
practice. Incorporating digital technologies, such as virtual reality and
haptic tools, enhances training by allowing students to practice in a virtual
environment and receive instant feedback through simulators. This makes
education more effective and accessible in both preclinical and clinical
phases. Digital technologies enable students to customize their education
and access information anytime, promoting flexible learning. Virtual
reality simulators enhance clinical skills across dental fields, while
computer-aided design and computer-aided manufacturing (CAD/CAM)
technologies improve proficiency in modern dental restoration. However,
challenges remain, including financial constraints, a lack of qualified
instructors, the need for technical support, and student adaptation.
Addressing these issues requires accessible and well-equipped educational
environments.

Conclusion: Ultimately, evaluating the long-term impact of digital
technologies in dental education is essential for enhancing the clinical
success of future dentists.

Key Words: Digital Technology, Education, Virtual Reality, Dentistry.
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Dis hekimligi uygulamalari, derinlemesine o6grenilmis
bas-boyun anatomisi ve fizyolojisi, karmasik teknik
beceriler (restoratif, endodontik, periodontolojik, protetik
ve cerrahi tedavi), ince klinik beceriler, saglam akademik
anlayis ve iletisim yeteneklerini iceren benzersiz bir
beceri yelpazesini kapsar (1). Bu yetilerin kazanilmasi
icin verilen dis hekimligi egitimi; bilgilerin teorik olarak
Ogrenilmesi, vakalar1 simiile eden preklinik egitimi ve
klinik uygulamalar1 iceren hasta bags1 egitimi olmak {izere
cesitli asamalardan olusmaktadir. Hasta basi egitiminden
once verilen preklinik egitimi genellikle operatif dis
hekimligi, protetik dis tedavisi, endodonti ve ¢ocuk dis
hekimliginin restoratif prosediirleri i¢in laboratuvarlarda
verilen egitim olarak tanimlanabilir. Preklinik egitiminde
baslangigta ger¢ek dis dokular1 kullanilirken, 1894
yilinda fantom kafalar egitimde onemli bir ara¢ haline
gelmistir. Bu modeller klinik durumlarin  yeniden
yaratilmasina ~ yardimci  olsalar da  genellikle
gercekcilikten, patolojilerdeki gesitlilikten ve uygulama
sonras1 standartlastirilmig degerlendirme kriterlerinden
yoksundur (2-4). Gelisen teknoloji ile dis hekimligi
egitimine entegre olan dijital teknikler, gelismis 6gretim
yetenekleri sunan umut verici bir alternatif olarak ortaya
cikmistir. Dijital teknolojilerin dis hekimligi miifredatina
entegrasyonu diinya c¢apinda baslamis olup, yerel
kaynaklara ve ihtiyaglara gore farkli seviyelerde
ilerlemektedir. Dijital yontemler, Ogrenme siirecinde
etkilesimi ve bagimsizlig1 tesvik ederek dis hekimligi
egitimini 6nemli Ol¢iide gelistirmistir. Dijital tekniklerin
ve yazilimlarin sundugu en biiyiik avantajlardan biri,
bilgiye her zaman ve her yerden erisebilme olanagi
sunarak Ogrencilere egitmenden bagimsiz olarak esnek
calisgma  segenekleri  sunmasidir.  Ayrica, dijital
materyalleri gerektigi siklikta gozden gecirme secenegi,
materyalin yalnizca bir kez sunuldugu geleneksel
yontemlerin sinirlamalarini ortadan kaldirarak 6grenmeyi
daha etkili ve kalict hale getirir (5,6). Dijital tekniklerin
dis hekimligi egitimine entegrasyonu ise Oncelikle
preklinik egitimin yogun oldugu dis hekimligi branglari
olmak tizere dis hekimliginin pek c¢ok disiplinleri altinda
incelenebilir (7). Web tabanli bilgi aktarimi ve e-
ogrenme, dijital ylizey haritalama, dental simiilatér motor
becerileri, agiz i¢i tarama, dijital radyografi, dis
preperasyonlari, sanal ve artirilmig gerceklik dahil olmak
tizere dis hekimligi egitiminde birgok dijital teknoloji
tlirli uygulanmaktadir (8).

Dis Hekimligi Egitiminde Sanal Gerceklik ve
Dokunsal (Haptik) Teknolojilerinin Rolii ve Onemi

Dijital teknoloji ¢aginda, sanal gergeklik ve dokunsal

(Haptik) teknoloji tip egitiminin 6nemli pargalar1 haline
gelmistir. Insan yapilari, organlari, dokular1 ve teshis ya
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da cerrahi aletleri de dahil olmak {izere gercek tibbi
teshis ve tedavi ortamlarini simiile edebilen bu
teknolojiler, geleneksel simiilatérlerde miimkiin
olmayan  egitim  programlarma  ulasilmasini
saglamaktadir (9). Haptik, dokunma hissi ve
kontroliin bilgisayar uygulamalariyla etkilesimde
kullanilmasina yonelik bilim dali olarak tanimlanir.
Haptik egitim simiilatorleri, kuvvet (ilerlemeye karsi
direng) ve dokunsal geri bildirim ile gelistirilen
bilgisayar tabanli bir simiilatorlerdir. Haptik
deneyimi, Ogrencilerin 6grenme siirecine katkida
bulunmaktadir (2). Son yillarda, sanal gerceklik
simiilasyonlari, geleneksel beceri egitimi miifredatini
gelistirmek i¢in tamamlayict bir ara¢ olarak dis
hekimligi egitimine entegre edilmistir. Bu yaklagim,
dis hekimligi oOgrencilerinin ger¢ek hastalarla
etkilesime girmeden 6nce hazirlanmalarina yardimci
olmaktadir. Dis hekimligi egitimindeki genis
o0grenme kapsami, 6gretimi desteklemek ve 6grenme
deneyimini gelistirmek icin sanal gerceklik ve
artirlmig gerceklik kullanimi igin ¢ok sayida firsat
sunmaktadir (1,10).

Dis Hekimligi
Metodlar:

Egitiminde Dijital Egitim

1. Klinik Oncesi Egitimde Kullanilan Dijital
Egitim Metodlar

Cogu iniversitede dis hekimligi O6grencilerinin
egitimi  hala geleneksel laboratuvar tekniklerini
iceren Ogretim  yoOntemlerine odaklanmaktadir.
tarafindan hazirlanan ve 6gretim {iiyeleri tarafindan
degerlendirilen preklinik uygulamalari, uygulamay:
degerlendiren denetciler arasi farkliliktan veya ayni

denetcinin farkl zamanlarda yaptig1
degerlendirmeler agisindan degisim
gosterebilmektedir. Bu  durumda  6grencinin
hazirladigi  uygulamaya yonelik objektif  bir

degerlendirme siireci miimkiin olmamaktadir boylece
ogrencilerin uygulamalarma dair geri bildirim
almalar1 zorlagsmakta ve kendilerini gelistirme siireci
olumsuz olarak etkilenebilmektedir. Dis
hekimliginde sanal gerceklik uygulamalarini iceren
dental simiilatorler; preklinik egitiminde sanal
hastalar ~ {izerindeki  uygulamalarin  objektif
degerlendirmesine  olanak  saglamaktadir. Bu
yontemler ile geri bildirim siirecinin konvansiyonel
tekniklere gore daha hizli ve objektif olusu
ogrencinin klinik gelisim siirecini olumlu yo6nde
etkilemektedir (11,12) (Tablo 1).
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Tablo 1. Dig hekimliginin farkli disiplinlerine ait klinik 6ncesi egitimde kullanilan bazi sanal gergeklik sistemleri ve

dijital egitim modelleri.

Kullanim Alanlari Materyal
DentSim

Dentify

Virtual Reality Dental
Operatif ve restoratif dis Training System
hekimligi egitimi (VRDTS)

Simodont Dental
Trainer

Virteasy Dental Trainer

Geneva System

AR-TCPT

Dental morfoloji ve protetik
dis tedavisi egitimi CDS-100

Simodont Dental
Trainer

Simodont Dental

Cocuk dis hekimligi egitimi )
Trainer

Implant Real-time

Imaging System

. . Forsslund System
Oral ve maksillofasiyal

cerrahi ve periodontoloji iDental
egitimi PerioSim
Virtual Reality Patient
Model (VRPM)
Dijital mikroskoplar
Sanal gerceklik ile
Temel tip bilimleri egitimi olusturulmus anatomi
modelleri

Sanal patoloji lamlar1

Uretici

DenX, Israil
Egas Moniz School of Health and Science, Portekiz

Novint Technologies & Harvard School of Dental Medicine, ABD
MOOG Inc. & Academic Centre for Dentistry Amsterdam, Hollanda)
HRYV Simulation, Fransa

University of Geneva, Isvigre

Ulagilamadi

EPED Inc, Tayvan

MOOG Inc. & Academic Centre for Dentistry Amsterdam, Hollanda)

MOOG Inc. & Academic Centre for Dentistry Amsterdam, Hollanda)

EPED Inc, Tayvan

Forsslund Systems AB, Isvec
Ulagilamadi1

University of Illinois at Chicago, ABD

Ulagilamadi
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a. Endodonti ve Operatif/Restoratif Dis Hekimliginde
Kullanilan Dijital Egitim Metodlar:

Endodonti ve operatif/restoratif dis hekimliginde klinik
oncesi egitim Oncelikle fantom kafalar ve plastik
modeller tizerinde gergeklestirilmektedir. Son gelismeler
1s1g¢inda bu branglarda 6grenme deneyimini iyilestirmek
icin  sanal  gergeklik ve  dokunsal teknoloji
simiilatorlerinin kullanimi1 yayginlasmaktadir. Dokunsal
teknoloji, dokunsal ve gercekei kuvvet geri bildirimi
saglayan ve kullanicilarin ger¢ek hayattaki durumlara
cok benzeyen senaryolara katilmasina olanak taniyan
sanal gergeklik sistemleridir (13). Literatiirde restoratif
ve endodontik tedaviler i¢in farkli sanal gercgeklik
teknikleri tamitilmigtir. DentSim sistemi (Sekil 1)
restoratif dis hekimligi egitimi i¢in tasarlanmis Oncii
sanal gergeklik sistemlerinden biri olarak One
cikmaktadir (13).

i
P ﬁ\a
Bu sistem, 6grencilere simiile bir hasta {izerinde klinik
prosediirleri uygulayabilecekleri bir platform sunarak
gercek zamanli gorsel takip, geri bildirim ve performans
degerlendirmesi saglar. Dentify olarak adlandirilan sanal
gerceklik araci ise; gorsel, isitsel ve dokunsal uyaranlari
birlestiren bir ortamdir. Bu arag; kullanicinin basina
takilan sanal gerceklik ekrani, dental tiirbine benzeyecek
sekilde tasarlanmig bir haptik kalem, simiilasyon
senaryolarin1 ayarlamak ve se¢mek ic¢in diigmelerin yani
sira gercek dis preperasyonu islemini taklit eden 3D
sesler igeren bir kontrolor igerir. Kullanict baskin eliyle
sanal tlirbini ¢alistirirken, baskin olmayan elini ise
simiilatorii etkinlestirmek ve farkli vakalar1 segmek igin
kullanir (2). Bu sistemin yani sira Virtual Reality Dental
Training System (VRDTS) ve Moog Simodont Dental
Trainer kavite preperasyonlar1 i¢in, Virteasy Dental
Trainer (Sekil 2) ise ciirlik uzaklagtirma pratiginde
operatif dis hekimliginde kullanilmaktadir (13). Bir diger
sanal gerceklik uygulamasi ise Carpegna ve ark.
tarafindan tanitilmistir, bu uygulamada ise endodontik
mikrocerrahi islemleri i¢in simiilasyonlar bulunmaktadir

Sekil 1. DentSim sistemi.
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(12). Chen ve ark. ise asistanlarin endodontik
mikrocerrahi egitiminde kullanilmak iizere 3D kemik
ve yapay perapikal lezyonlarin bulundugu sanal
gerceklik uygulamalari lizerinde ¢alismiglardir (14).

Sekil 2. Virteasy Dental Trainer.

b. Protetik Dis Tedavisi Egitiminde Kullamilan
Dijital Egitim Metodlar1

Tiim tedavi yontemlerinde oldugu gibi protetik
tedaviler de gercek hastalar iizerinde ¢alismanin ilk
deneyimi Ogrenciler ig¢in streslidir. Protetik dis
tedavisi egitimi genellikle preklinik uygulama i¢in
fantom kafalar, plastik disler veya baz1 durumlarda
cekilmis dogal disler gerektirir. Dijital teknolojilerin
gelismesiyle birlikte, protetik dis tedavisi egitiminin
preklinik ~ asamas1  farkli  sanal  gerceklik
yontemleriyle  zenginlestirilmistir. Bu  alanda
kullanilan sanal ger¢eklik sitemlerinden birisi dis
anatomisi  egitimi  i¢in  tasarlanmig  Geneva
System’dir ayrica bazi dis gruplarinin yontularinin
yapilabildigi AR-TCPT sistemi de mevcuttur. Optik
konumlandirma sistemi, optimum dis agisinin,
derinliginin ve bol miktarda yazilim dersinin 3D
ger¢ek zamanli dogru geri bildirimini saglayan CDS-
100 sistemi de gerek operatif gerekse protetik
tedavilere  dair  klinkk  Oncesi  egitimlerde
kullanilmaktadir.  Bir  diger sanal  gerceklik
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uygulamasi olan restoratif ve operatif dis hekimligi
egitimlerinin yan1 sira protetik dis tedavisi egitiminde de
kullanilan Simodont Dental Trainer (Sekil 3) sisteminde
hastalardan elde edilen tarama goriintiilerinden bir
senaryo hazirlanmakta ve hasta basi uygulamaya
gecmeden Once Ogrencilere bu senaryo iizerinde dis
preperasyonu yaptirilarak yapilan preperasyonlar objektif
bir sekilde degerlendirilebilmektedir  (13,15-17).
Literatiirdeki calismalar, sanal gerceklikle calismanin
ogrencilerin gercek hastalarin tedavilerine baslamadan
once hatalarimi degerlendirmelerine olanak sagladigini,
ozgiivenlerini artirdigini, stres seviyelerini digiirdiiglini
ve klinik yetkinliklerini gelistirdigini bildirmektedir
(18,19).

Sekil 3. Simodont Dental Trainer.

. Cocuk Dis Hekimligi Egitiminde Kullanilan Dijital
Egitim Metodlar

Dis hekimlerinin hastalar1 yatistirmak ve davraniglarini
yonetmek icin harcadiklar1 zaman, yaygin cocuk dis
hekimligi prosediirlerini tamamlamak i¢in mevcut
zamani sinirlayabilmektedir. Bu nedenle, dis hekimligi
ogrencilerinin pediatrik restoratif prosediirler konusunda
klinik Oncesi egitim almalar1 ¢cok 6nemlidir. Bu egitim,
ogrencilerin klinik becerilerini gelistirmelerine yardime1
olacak ve bu prosediirleri ¢cocuk hastalarla klinik bir
ortamda daha giivenli ve verimli bir sekilde
gerceklestirmelerini  saglayacaktir. Diger operatif ve
protetik dis hekimligi egitimde kullanilan Simodont sanal
gerceklik sistemi, pediatrik preklinik egitiminde de
kullanilabilmektedir. Bu sistemi geleneksel yontemlerle
karsilagtiran bir ¢alisma sonucunda sanal gercekligin

pediatrik dis hekimligi egitiminde etkili bir
tamamlayic1t ara¢ olabilecegini ortaya koyilmustur

(4).

The crestal approach is less invasive than the lateral
sinus lift technique, requires a smaller surgical area,
and results in fewer postoperative complications. It
also offers several advantages, such as reduced
operation time, trauma, and postoperative morbidity.
Researchers have described various techniques for
crestal sinus lift, such as osteotome, balloon, and
osseodensification (10, 11). The aim of this review is
to investigate the clinical and radiological efficacy of
minimally invasive crestal sinus lift methods.

(13).

d. Oral Cerrahi Ve Periodontoloji Egitiminde
Kullanilan Dijital Egitim Metodlar:

Sanal gergeklik uygulamalar1 operatif ve protetik
tedavi egitimlerinde kullanilmasinin  yan1 sira
periodontal tedaviler ve dis cekimi veya implant
cerrahisi gibi islemlere klinik 6ncesi hazirlik i¢in de
kullanilabilmektedir. Implant Real-time Imaging
System implant cerrahisi i¢in, Forsslund System
ticlincii molar dis ¢ekimleri i¢in, iDental ve PerioSim

(Sekil 4) ise periodontal tedavilere pratiklik
saglamas1 agisindan kullanilan sanal gergeklik
uygulamalaridir.  Ortognatik cerrahi  vakalarmin

teshis ve planlamasina yonelik egitimlerde ise
Virtual Reality Patient Model (VRPM) sistemi
kullanilmaktadir (13,17,20).

Sekil 4. PerioSim.

€. Temel Tip Bilimlerine Yonelik Dijital Egitim
Metodlar:

Temel tip bilimlerine iliski verilen egitimlerde de
dijital teknolojilerden yararlanilmaktadir. Anatomi
egitiminde dgrencilerin anatomik noktalar1 detayli ve
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daha rahat inceleyebilmesine olanak saglayan sanal
gerceklik sistemleri, histoloji ve patoloji derslerinde
konvansiyonel 151tk mikroskobu ile incelemenin yerini
alan ve incelenen bolgenin de detayli bir analizini
yapabilen dijital mikroskoplar, yine patoloji egitiminde
kullanilan sanal patoloji lamlar1 egitim siirecinde gerek
egitmenler gerekse 6grenciler tarafindan etkili yontemler
olarak degerlendirilmektedir (7,21).

2. Hasta Bas1 Egitiminde Kullanilan Dijital Egitim
Metodlar1

Dis hekimligi egitimi preklinik uygulamalar yaninda
klinik egitimi de igermektedir (22). Dijital sistemlerin dis
hekimligi uygulamalarina hizli bir sekilde entegre olmasi
ve Ogrencilere klinik egitimlerinde konvansiyonel
yontemlerin yani sira bu uygulamalarin da aktarilmasi
gincel bir egitim silireci saglama ve egitimini
tamamlamis bir dis hekiminin bu gilincel metodlara
hakim olmast adina c¢ok Onemlidir (23). Dental
restorasyonlarinin CAD/CAM ile iretimi artik diinya
capinda yaygin olarak kullanilmaktadir. Dis veya implant
destekli restorasyonlar icin CAD/CAM uygulamalari
alaninda, agiz i¢i tarama, sanal hasta kurulumu, estetik
analiz, dijital giiliis tasarimi, restorasyon tasarimi ve
farkli tiretim yontemleri dahil olmak iizere ¢esitli konular
protetik ve restoratif dis hekimligi egitiminde ele
alinabilir (24). Ortodonti egitiminde, agiz i¢i tarama
sonucu elde edilen sanal hasta lizerinde teshis siireci ve
tedavi planlamasma dair uygulamalar, braketler icin
rehber lretimi veya ortodontik aligner iiretimine dair
uygulamalar 6grencilerin giincel literatiire uygun bir
egitim almasin1 saglayacaktir (24-26). Yapay zeka
tabanl dijital sistemler dis hekimliginin diger branslar
yan1 sira periodontolojide de ¢esitli cerrahi islemler i¢in
kullanilan rehberlerin {iretilmesinde ayrica goriintii
rehberliginde periodontal cerrahi uygulamalar1 ig¢in
kullanilmaktadir ve bu prosediirlerin klinik egitimlere
entegre edilmesiyle 6grencilerin beceri ve yetkinlikleri
onemli Olgiide gelistirilebilir (24,27). Implantolojide
protetik olarak yonlendirilen cerrahi planlamalar igin
olusturulan rehberlerin tasarimi ve liretimi bunun yani
sira statik ve dinamik gorlintii rehberliginde implant
cerrahisi uygulamalariyla egitim zenginlestirilebilir.
Ayrica miifredat, gomiilii dislerin gorinti
kilavuzlugunda ¢ekimi, siniis kaldirma, greft planlama ve
ortognatik cerrahi gibi daha karmagik cerrahi prosediirler
de dahil olmak iizere ileri cerrahi planlama egitimi ile
gelistirilebilir (24). Endodonti egitiminde ise CAD-CAM
teknolojisi ile iiretilmis rehberler ile giris kavitesinin
hazirlanip tedavi uygulamalar1 ile yapilan tedavilerin
dogrulugu saglanarak mevcut klinik egitim daha etkili
hale gelebilir (13,24). Dijital agiz i¢i taramali 6l¢ii alma
prosediirii uygulamalarinda ve ¢esitli protez veya
ortodonti apareylerinin iiretiminde, 3D baski, dijital
anestezi gibi modern dijital teknolojileri igeren pediatrik
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dis hekimligi prosediirlerinin de dis hekimligi
egitimine kazandirilmasi onemlidir (28,29). Agiz i¢i
ve a8z dis1 dijital goriintileme tekniklerinin
kullanim1 Ogrencilerin teshis ve tedavi siireglerini
kapsamli bir sekilde anlamalarin1 saglayacaktir (30).
Radyografik goriintiiler {izerinden hastalarin teshis
siiresini  kisaltarak tedavi verimliligini artirmaya
yarayan yapay zeka tabanli bazi yazilimlar
bulunmaktadir.  Overjet, ¢iirlik ve kemik kaybim
tespit etmek icin dijital radyografileri analiz eden bir
sistemdir. VideaHealth genis bir dental radyografi
veri tabanint kullanarak cliriik, kist ve tlimorleri
belirlemekte, ciiriiklerin gézden kagma oranini1 %43
azaltirken yanlis teshis oranin1 %15 diistirmektedir.
Diagnocat ise CBCT verilerinden STL formatinda
3D modeller olusturarak maksilla ve mandibulay1
segmentlere ayirabilmektedir. Dijital radyografilerin
yapay zeka ile analiz edilmesi, dis hekimligi
pratiginde teshis dogrulugunu ve tedavi planlamasini
iyilestirmektedir (31).

3. Teorik Egitim Siirecinde Kullamilan Dijital
Egitim Metodlar:

Yapay zeka, hem klinitk oncesi hem de teorik
egitimin gelisiminde dnemli bir rol oynamis ve bu
siirecte cesitli e-0grenme sistemleri gelistirilmistir.
Canvas, Blackboard ve Moodle gibi platformlar,
egitime kisisellestirilmis ve uyarlanabilir yaklagimlar
sunarak geleneksel pedagojik yontemleri
degistirmistir. Blackboard (Blackboard Inc, ABD),
cevrimi¢i kurslarin olusturulmasini destekleyen ve
ses, video, ekran paylasimi, sohbet ve kayit gibi
Ozellikler sunan bir platformdur. Egitmenler kurs
ayarlarmi yonetebilir ve 6grenciler mobil uygulama
araciligiyla igerige erisebilir. Canvas (Instructure
Inc. ABD), isbirlik¢i 6grenmeyi tesvik eden tartisma
forumlar1 ve grup projeleri ile 6grenci etkilesimini
artirtr. Moodle (Moodle Pty Ltd, Avustralya), ¢ok
cesitli ¢evrimici kaynaklara erisim saglayan ve
egitmen - Ogrenci etkilesimini destekleyen bir
sistemdir. Oz degerlendirme testleri gibi araclarla
ogrenme siirecinin degerlendirilmesine olanak tanir.
Bu platformlar, egitimin dijital doniisiimiiniin
merkezinde yer almakta, Ogrenme ve Ogretme
stireglerini daha etkili hale getirmektedir (32-37)
(Tablo 2).
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Tablo 2. Klinik egitime entegre edilebilecek bazi dijital dis hekimligi konulari.

Protetik ve Restoratif Dis Hekimligi Egitimi

Ortodonti egitimi

CAD/CAM uygulamalar:
Ag1z ici tarama
Sanal hasta kurulumu
Estetik analiz
Dijital giiliis tasarim
Restorasyon tasarimlari
Restorasyon iiretim yontemleri

Sanal hasta iizerinde teshis ve tedavi planlamasi
Braketler i¢in rehber tasarim ve {iretimi

Ortodontik aligner tasarim ve tiretimi

Periodontoloji egitimi

Cerrahi rehber tasarim ve tiretimi

Goriintii rehberliginde periodontal cerrahi

implantoloji egitimi

Protetik olarak yonlendirilen cerrahi planlamalar
i¢in kullanilan rehberlerin tasarim ve tiretimleri
Statik ve dinamik goriintii rehberliginde implant

cerrahisi

Oral ve maksillofasiyal cerrahi egitimi

Gomiilii dislerin goriinti kilavuzlugunda ¢ekimi
Siniis lifting, greft cerrahisi ve ortognatik cerrahi
gibi ileri cerrahi uygulamalar icin planlamalar

olusturma

Endodonti egitimi

CAD-CAM teknolojisi ile iiretilmis rehberler

esliginde kok kanal tedavisi uygulamalari

Cocuk dis hekimligi egitimi

Protetik veya ortodontik apareylerinin tasarim ve
dretimleri

Dijital anestezi

Oral ve maksillofasiyal radyoloji egitimi

Agiz ici radyograflar, panoramik goriintiiler,
sefalometrik radyograflar ve bilgisayarl
tomografi gibi dijital goriintiileme tekniklerinin
kullanimiyla etkili teshis ve tedavi planlart

olusturma
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Dis Hekimligi Egitiminde Dijital Teknolojilerinin
Ljygulanmasmda Karsilasilan Zorluklar ve Co6ziim
Onerileri

Hem preklinik egitiminde kullanilan sanal gergeklik
sistemleri hem de giinliik pratikte dijital dis hekimligi
icin 1ilgili cihazlar, ekipmanlar ve yazilimlar 6nemli
miktarda finansal yatirnm gerektirmektedir. Bu yenilik¢i
teknolojilerin potansiyel avantajlarina ragmen, etkili bir
sekilde uygulanmalarin1 saglamak ve o&grenciler igin
egitim deneyimini gelistirmek i¢in ¢esitli zorluklarin ele
alinmasi gerekir (38). Oncelikli sorunlardan biri, bu sanal
gerceklik  sistemlerini  kullanma konusunda yetkin
nitelikli ~ egitmenlerin  yetistirilmesidir. ~ Donanimli
egitmenler olmadan, bu teknolojilerin potansiyeli tam
olarak gerceklestirilemeyebilir. Ayrica, egitim oturumlari
sirasinda meydana gelebilecek aksakliklar1 gidermek i¢in
saglam teknik destek saglamak c¢ok onemlidir. Teknik
sorunlar Ogrenme siirecini engelleyebilir ve hem
egitmenleri hem de O&grencileri hayal kirikligina
ugratarak egitim modelinin olumsuz algilanmasia yol
acabilir (39). Bir diger 6nemli zorluk da bu yeni egitim
modeline gecis yapan 6grencilerin adaptasyon siirecidir.
Birgok 6grenci geleneksel 6grenme yontemlerine aligkin
olabilir ve sanal gerceklik gibi siiriikleyici teknolojilere
adapte olmak ek destek ve kaynak gerektirebilir (39).
Ozel olarak hazirlanmis oryantasyon programlari bu
gecisi kolaylastirarak 6grencilerin kendilerini daha rahat
hissetmelerini  ve yeni sisteme dahil olmalarim
saglayabilir. Ayrica, sanal gercekligin dis hekimligi
egitimine dahil edilmesinin uzun vadeli etkilerinin
anlagilmasi, arastirmaya acgik bir alan olmaya devam
etmektedir. Arastirmacilar ve egitimciler, bu egitim
yaklagiminin uzun vadede 6grencinin beceri kazanimini
ve genel klinik performansint nasil etkiledigini
degerlendirmelidir (38). Bu engelleri asmak ve dis
hekimligi egitiminde sanal gergekligin - tiim
potansiyelinden yararlanmak i¢in ¢esitli stratejiler
uygulanabilir. Bunlar arasinda daha uygun fiyath ve
erigilebilir ekipmanlara yatirnm yapmak ve bdylece
kurumlar i¢in mali engelleri azaltmak yer almaktadir.
Hedeflenen egitim programlart araciligiyla bilgili
egitmenlerin sayisinin artirilmast da egitim kalitesini
artiracaktir. Ayrica, dgrencilerin sanal gerceklik egitim

modeline  alismalarina  yardimc1  olmak  igin
yapilandirtlmis  destek  saglanmasi  hayati  Onem
tasimaktadir.

SONUC

Sonug olarak, dijital egitim sisteminin uzun vadeli fayda
ve dezavantajlarinin kapsaml bir sekilde
degerlendirilmesi, potansiyel smirlamalarin en aza
indirilmesini ve gelismis teknolojilerin dis hekimligi
egitimine etkin entegrasyonunu saglayarak, gelecegin dis
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hekimlerinin klinik yetkinliklerini en iist diizeye
cikarmaya olanak taniyacagi kanaatindeyiz.
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Farkl Soliisyonlarin Gegici Restorasyonlarin Renk Stabilitesine Etkisi

The Effect Of Different Solutions On The Color Stability Of Temporary Restorations

0z

Amac¢: Bu calismanin amaci, ii¢ farkli gecgici restoratif rezin materyalinin
(Polimetilmetakrilat [PMMA], bis-akril kompozit rezin, 3 boyutlu [3B] yazici ile
iiretilen fotopolimerize rezin) cay, kahve ve distile suya maruz birakilmalar
sonrasi renk stabilitesini degerlendirmektir.

Gerec ve Yontemler: Calismada PMMA, bis-akril kompozit rezin ve 3B yazici
ile iiretilen fotopolimerize gecici rezinden toplam 45 Ornek hazirlandi. Her
materyal grubundan 15 6rnek tretildi ve ti¢ farkl soliisyonda (kahve, ¢cay, distile
su) 14 giin siireyle bekletildi. Baglangic ve final L*, a* b* renk degerleri
spektrofotometre ile olgiilerek, AE formiilii ile renk degisimi hesaplandi. Elde
edilen verilerin normal dagilima uygunlugu Shapiro-Wilk testi ile degerlendirildi,
iki yonlii varyans analizi uygulandi. Grup i¢i farklar Friedman, grup arasi farklar
Kruskal-Wallis testi ile degerlendirildi. Anlamlilhk dizeyi p<0,05 olarak kabul
edildi.

Bulgular: Materyal tipi, soliisyon tiirii ve bu iki degiskenin etkilesimi renk
degisim degerleri tizerinde anlamli farklilik olusturdu (p<0,001). En fazla renk
degisimi kahvede bekletilen 3B yazici rezin materyalinde, en diisiik renk degisimi
ise distile suda bekletilen 3B rezin grubunda tespit edildi.

Sonug: Gegici restoratif materyallerin renk stabilitesi, hem materyalin kimyasal
yapisina hem de maruz kaldig1 soliisyona bagli olarak degismektedir. Ozellikle
estetik bolgedeki gecici restorasyonlarda, 3B yazici ile iretilen rezinlerin
renklenmeye olan egilimlerinin yiiksek olabilecegi géz oniinde bulundurularak
materyal secimi yapilmalidir.

Anahtar Kelimeler: 3B Yazici, Bis-Akril, Gegici Restorasyon, PMMA, Renk
Stabilitesi.

ABSTRACT

Objective: The aim of this study was to evaluate the color stability of three
different temporary restorative materials (Polymethylmethacrylate [PMMA], bis-
acryl composite resin, and photopolymerized resin produced by three-dimensional
[3D] printing) after immersion in tea, coffee, and distilled water.

Materials and Method: A total of 45 specimens were prepared using PMMA,
bis-acryl composite resin, and 3D printed photopolymerized temporary resin.
Fifteen specimens from each material group were immersed in three different
solutions (coffee, tea, distilled water) for 14 days. Initial and final L*, a*, and b*
color values were measured using a spectrophotometer, and color change was
calculated using the AE formula. Normality of the data was assessed with the
Shapiro-Wilk test, and two-way analysis of variance was applied. Within-group
differences were evaluated using the Friedman test, and between-group
differences using the Kruskal-Wallis test. A significance level of p<0.05 was
adopted for all statistical analyses.

Results: Material type, solution type, and their interaction had a statistically
significant effect on color change values (p<0.001). The greatest color change
was observed in the 3D printed resin immersed in coffee, while the lowest was
found in the same material immersed in distilled water.

Conclusion: The color stability of temporary restorative materials varies
depending on both the chemical composition of the material and the solution it is
exposed to. When selecting materials for temporary restorations in the esthetic
zone, the higher discoloration tendency of 3D-printed resins should be taken into
consideration.
Key Words:
Restorations.

3D Printing, Bis-Acryl, Color Stability, PMMA, Temporary
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Gegici restorasyonlar, sabit protetik tedavi siirecinde
dogal dis yapisinin korunmasi, pulpa dokusunun dis
etkenlerden izole edilmesi, okliizal iliski ve fonksiyonun
siirdiirilmesi, estetik ve fonksiyonel konfor saglanmasi
ve dislerin dogru pozisyonda stabilize edilmesi amaciyla
kullanilirlar (1). Bu restorasyonlar ayni zamanda diseti
sagliginin  korunmasima katkida bulunur ve kalict
restorasyonun basaris1 agisindan klinik degerlendirme
imkan1 saglar. Ozellikle implant iistii restorasyon
yapiminda yumusak doku sekillendirme ve dikey boyut
kayb1 yasayan hastalarda tan1 ve tedavi gibi uzun siireli
kullanim  gerektiren durumlarda bu materyallerin
biyouyumlulugu, fiziksel ve estetik 6zellikleri daha ¢ok
onem kazanmaktadir (2).

Ideal bir gegici restorasyon materyali, estetik ve
fonksiyonel gereksinimleri karsilayabilmesinin yani sira
mekanik etkenlere kars1 direngli olmali, termal uyaranlar
karsisinda boyut ve renk degisikligine ugramamali, plak
retansiyonuna sebep olmamali, toksik etkisi olmamali ve
stabilitesini uzun siire koruyabilmelidir. Tedavi siiresince
agiz ortaminda bulunan bu restorasyonlar; sicaklik
degisimleri, tikiiriik, yiyecek ve iceceklerin kimyasal
bilesenleri gibi ¢esitli dis etkenlere siirekli olarak maruz
kalmaktadir. Bu etkenler zamanla materyalin mekanik
dayanimini, ylizey piiriizliliigiinii ve renk stabilitesini
olumsuz etkileyebilir (2,3). Ozellikle yogun pigment
iceren kahve, c¢ay gibi igeceklerle temas, gecici
restorasyonlarin renklenmesine neden olarak estetik
goriinimde bozulmalara yol agabilir. Bu durum,
hastalarin tedavi stirecinde memnuniyetini
diisiirebilmekte ve hekim agisindan yeniden islem
gerektirebilmektedir. Bu nedenle gec¢ici materyallerin
yalnizca mekanik dayaniklilig1 degil, ayn1 zamanda renk
stabilitesi de dikkatle degerlendirilmelidir (4).
Giliniimiizde gegici restorasyonlarin yapimi amactyla
farkli yapiya ve iiretim teknigine sahip materyaller tercih
edilebilmektedir. Geleneksel olarak yaygin bigimde
kullanilan polimetilmetakrilat (PMMA), liretim kolaylig1
ve diisiik maliyet gibi avantajlara sahip olmakla birlikte;
yiiksek polimerizasyon biiziilmesi, diisiik renk stabilitesi
ve su emilimine yatkinlik gibi bazi dezavantajlara
sahiptir (5). Bu smirlamalar1  gidermek amaciyla
gelistirilen kompozit igerikli bis-akril gecici rezin
materyalleri, kartus bazli karistirma sistemleri sayesinde
daha homojen bir dagilim saglar ve direkt teknikle klinik
kullanimda pratiklik sunar (6). Bis-akril esasli rezinler,
yiiksek mikrosertlik ve aginma direncinin yani sira tamir
edilebilir olmalar1 ve farkli renk alternatifleri sunabilmesi
acisindan da avantajlidir.

Son yillarda dijital dis hekimligi uygulamalarinin hizla
yayginlagsmasiyla  birlikte, gegici  restorasyonlarin
iretiminde geleneksel yontemlere ek olarak eksiltmeli ve
eklemeli iiretim teknikleri de kullanilmaya baglanmistir.

Eksiltmeli iiretim yonteminde, blok formundaki
materyalin  kazinarak sekillendirilmesi sirasinda
olusan malzeme kaybi1 nedeniyle maliyet artis1 soz
konusu olsa da, bu yontem yiiksek hassasiyetli ve
kisa siirede ¢ok sayida tretim yapilabilmesi gibi
onemli avantajlar sunmaktadir (7). Ote yandan, 3B
yazicilarla  gerceklestirilen — eklemeli  {iretim
yonteminde kullanilan fotopolimerize gegici rezin
materyaller de son donemde klinik kullanima
girmistir ve giderek daha fazla tercih edilmektedir
(8). Uretim teknigi ve kullanilan materyalin kimyasal
bilesimi, bu restorasyonlarin ¢evresel faktorlere karsi
gosterdigi direng tlizerinde belirleyici rol oynar. Bu
nedenle, gecici restorasyon materyali segilirken
yalnizca mekanik 6zellikler degil, estetik devamlilik
gibi cevresel faktorlere karsi dayaniklilik da dikkate
alinmalidir.

Bu calismanin amaci, t¢ farkli gecici restoratif
materyalin (PMMA, bis-akril kompozit rezin ve 3B
yazici ile tretilmis fotopolimerize rezin) ¢ay, kahve
ve distile suya maruz birakilmalart sonrasi renk

stabilitesini  degerlendirmektir. Calismanin  sifir
hipotezi  gegici  materyallerinin  soliisyonlara
maruziyeti  sonrasinda meydana gelen renk
degisimleri arasinda bir farklilik olmayacagi
yoniindedir.

GEREC VE YONTEMLER

Calismada kullanilmak {izere PMMA, bis-akril
kompozit rezin ve 3 boyutlu yazici ile iiretilen rezin
materyalin her birinden 15’er adet 6rnek hazirlandi.
Gerekli ornek sayist G*Power 3.1.9 programi ile
yapilan post-hoc power analizine gore, 3 x 3’liik iki
yonli ANOVA tasarimi i¢in %80 gilic elde
edilebilmesi adina grup basina en az 5 drnek olacak

sekilde  hesaplandi.  Kullanilan  materyallerin
icerikleri ve Uretim yontemlert Tablo 1’de
gosterilmistir.

Tablo 1. Calismada kullanilan materyaller ve 6zellikleri.

Uretim
Materyal
yontemi
: L ; Kimyasal
Imident Polimetilmetakrilat A2

polimerizasyon

Bis-akril kompozit Kimyasal
Acrytemp . o A2
rezin polimerizasyon

PowerResins Fotopolimerize
3B yazici A2

Temp rezin materyali
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PMMA ve bis-akril kompozit rezin igerikli gegici
restoratif ~ materyal  Ornekleri, I1SO  4049:2019
standardindaki ilgili test protokolleri modifiye edilerek
yaklagik 2 mm kalinliginda ve 19%15,5 mm boyutlarinda
silikon kalip kullanilarak hazirlandi. PMMA (Imident,
Imicryl SC, Konya, Turkey) toz ve likiti {iretici firmanin
talimatlar1 dogrultusunda karistirilarak kaliplara dokiildii.
Kalip fiizerine siman cami yardimiyla hafifce baski
uygulanarak akriligin homojen yayilimi ve ylizey
diizglinliigi ~ saglandi.  Kimyasal  polimerizasyon
sonucunda ornekler kaliptan ¢ikarildi.

Bis-akril  kompozit rezin materyali  (Acrytemp,
Zhermack, Rovigo, Italya) karistirma tabancasi
yardimiyla kaliplara uygulandi. Siman cami ile hafifce
bask1 uygulanarak materyalin homojen yayilimi ve fazla
iriiniin tagmast saglandi. Kimyasal polimerizasyonun
ardindan o6rnekler kaliptan ¢ikarildi.

Eklemeli imalat yontemiyle elde edilecek ornekler igin
bir yazilim programinda (Meshmixer, Autodesk) sanal
bir dikdortgen plaka (19x15,5x2 mm3) tasarlandi ve
standart mozaikleme dili dosyasi (STL) olarak
kaydedildi. Yapilan tasarim dijital 11k isleme tabanli
(DLP) bir 3B yazictya (DentaFab Sega, 3bfab Teknoloji
Anonim  Sirketi, Istanbul, Tiirkiye) aktarilarak 90
derecelik yapt yoOneliminde fotopolimerize rezin
materyalinden (PowerResins Temp, DentaFab, Istanbul,
Tiirkiye) iiretildi. Ornekler izopropil alkol ile temizlendi
ve UV cihazinda (Medifive Twin Cure, Kore) 405
nanometrede 10 dk boyunca polimerize edildi.

Yiizey standardizasyonu saglayabilmek amaciyla tiim
orneklerin yiizeyleri sirasiyla 600 ve 800 grid silikon
karbid zimpara ile birer dakika zimparalandiktan sonra
yikanarak kurutuldu. Ardindan ornekler her materyal
grubu i¢in 3’er alt gruba ayrildi (n=5).

Orneklerin renk degerleri dijital bir spektrofotometre
(Vita Easy Shade Advance, Vita Zahnfabrik, Almanya)
yardimiyla Olciildii. Her 6rnegin orta ii¢lii bolgesinden
ticer kez ol¢iim yapilarak ortalamalari alindi ve baglangig
renk degerleri olarak L1*, al*, b1* cinsinden kaydedildi.
Ardindan kahve, c¢ay ve distile sudan olusan {ii¢ farkli
sollisyon grubu hazirlanarak ornekler bu soliisyonda
bekletildi. Distile su grubu kontrol grubu olarak
belirlendi. Kahve soliisyonu {iretici firmanin talimatlari
dogrultusunda 2 ¢ay kasigi kahvenin (Nescafe Classic,
Nestle, Karacabey, Bursa, Tiirkiye) 100°C’deki 200 ml
sicak suda ¢oziindiiriilmesi ile elde edildi. Cay soliisyonu
bir adet standart bardak cay posetinin (Yellow Label Tea,
Lipton, Rize, Tiirkiye) 100°C’deki 200 ml sicak suda 5
dakika bekletilmesi ile elde edildi. Her 6rnek grubu
kahve, ¢ay ve distile su soliisyonlarinda 14 giin boyunca
oda sicakliginda bekletildi. Soliisyonlar bu siire boyunca
giinliik olarak yenilendi. 14 giiniin ardindan Ornekler
soliisyonlardan ¢ikarilarak olas1 bir tortunun Oniine
gegmek amaciyla akan su altinda 30 saniye boyunca
yikand1 ve kagit havlu ile kurutuldu.

Orneklerin final renk degerleri aym sartlar altinda
Ol¢iilerek ortalamalar1 alind1 ve L2*, a2*, b2* olarak
kaydedildi.

AE*= [(L1*-L2*)2+ (al*-a2*)2 +(bl1*-b2*)2]%
formilii kullanilarak baslangic ve bitis renk
Olgtimleri arasindaki fark AE cinsinden hesaplandi.
Renk degisimi esik simir1 AE*=2.7 olarak kabul
edildi (9).

Tim istatistiksel analizler SPSS IBM v22.0 (SPSS
Inc. Chicago, IL, ABD) programi ile yapildi.
Olgiimlerin normal dagilima uygunlugu Shapiro-
Wilk testi ile belirlendi. Materyallerin soliisyonlarda
bekletildikten sonra renk degisim degerlerinin
karsilagtirilmasinda  iki  yonlii varyans analizi
uygulandi. Gruplar arast farklarin
degerlendirilmesinde  Kruskal-Wallis, grup i¢i
farkliliklarin karsilastirilmasinda ise Friedman testi
kullanilmistir.  Anlamlilik  diizeyi tiim testlerde
p<0.05 olarak kabul edildi.

BULGULAR

Materyal tiirii ve soliisyon degiskenlerinin AE
degerine etkilerine iligkin bulgular Tablo 2’de
sunulmustur. Elde edilen verilere gore, materyal tipi,
soliisyon tiiri ve bu iki degiskenin etkilegimi
(materyal*soliisyon) AE degeri lizerinde istatistiksel
olarak anlamli farklilik yaratmistir (p<0.001).

Tablo 2. Materyal, soliisyon ve etkilesim etkilerine ait
sonuglar.

Kaynak F p
Model (Diizeltmeli) 91.667 <0.001

Materyal 21.244 <0.001

Soliisyon 263.128 <0.001

Materyal x Soliisyon 41.148 <0.001

En yiiksek AE degeri, kahve soliisyonunda bekletilen
3B yazici ile iiretilen gegici rezinde gozlenmistir
(20,93+1,83), en disiik deger ise distile suda
bekletilen ayn1 materyal grubunda tespit edilmistir
(0,79+0,19) (Tablo 3). Kahvede bekletilen gruplar
arasinda anlamli  farkliliklar ~ saptanmis  olup
(p=0.007), en fazla renk degisimi sirasiyla 3B rezin,
kompozit ve PMMA grubunda goriilmiistiir. Cay
soliisyonunda ise en yiiksek renk degisim degeri
kompozit materyalde 6l¢iilmiis; PMMA ile 3B rezin
arasinda ise anlamli bir fark bulunmamistir. Distile
su grubunda materyaller arasinda istatistiksel olarak
anlamli bir fark gozlenmemistir (p=0.165).
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PMMA ve bis akril kompozit gruplarinda kahve ve ¢ay
sollisyonlarinin renklendirici etkileri birbirine benzer
diizeyde olup, distile suya kiyasla istatistiksel olarak
anlamli sekilde daha yiiksek bulunmustur. 3B rezinde ise
renk degisimi bakimindan en yiikksek AE degerleri
sirastyla kahve, ¢ay ve distile su gruplarinda gézlenmistir
(p=0.002).

Tablo 3. Materyallerin kahve, ¢ay ve distile su ortamlarinda maruz

kaldiktan  sonra  gosterdikleri renk degisimlerinin  (AE)
karsilagtirilmasi.
PMMA Kompozit 3B Rezin
Ort+Ss Ort+Ss Ort+Ss p
Kahve ' g6r157% 12211178 2093+183C 0007
Cay 9.14+£2.032A 13.79 +£2.94%8 7.65 +0.93PA 0.022
Distile
1.20+0.68 1.62+£0.83 0.79£0.19% 0.165
su
P 0.009 0.009 0.002

Ort+Ss: Ortalama +Standart Sapma; Onem diizeyi p<0,05 A-C Ayni
harfe ait materyaller arasinda fark yoktur. a-c Ayni harfe sahip
ortamlar arasinda fark yoktur.

TARTISMA

Bu calismada ti¢ farkli gecici materyalinin ¢ay, kahve ve
distile suya maruz birakilmalarinin ardindan renk
stabiliteleri karsilastirildi. Elde edilen bulgular hem
materyal tipinin hem de soliisyon tiiriiniin renk degisimi
iizerinde istatistiksel olarak anlamli bir etkiye sahip
oldugunu gostermektedir. Bu nedenle c¢alismanin sifir
hipotezi reddedildi. En yiiksek renk degisim degeri
kahvede bekletilen 3B rezinde, en diisiik degisim ise
distile suda bekletilen ayni materyal grubunda elde
edildi. Materyallerdeki renk degisimi gorsel inceleme ya
da dijital Olgiim yapan enstriimanlarin kullanimi ile
gerceklestirilebilir. Renk Ol¢lim cihazlarinin hassas ve
sayisal veriler sunmasi sebebiyle bu c¢alismada
literatiirdeki pek c¢ok calismaya benzer sekilde
spektrofotometre kullanildi ve CIELab renk sistemi ile
degerlendirme  yapildi (10-14). Gegici restoratif
materyallerin renk stabilitesinin incelendigi c¢aligsmalar
degerlendirildiginde kahve, c¢ay, kirmizi sarap, kola,
portakal suyu gibi renklendirici ajanlarin kullaniminin
yaygin oldugu goriildii (10-13). Mevcut ¢alismada Tiirk
popiilasyonunda siklikla tercih edilen kahve ve cay
icecekleri tercih edilerek, literatiire benzer sekilde 24 saat
kullannomin bir aylik tiiketime denk geldigi varsayildi
(15). Calismanin sonucundaki renk degisim degeri
bulgularina gore distile su haricindeki tiim soliisyonlarda
bekletilen ti¢ materyal grubu da kabul edilebilir esik
degerin tizerinde sonug gosterdi (AE>2.7). Elde edilen bu

sonuglarin materyallerin uzun dénem kullanimini
simiile etmek amaciyla soliisyonlarda uzun siire
bekletilmesi ile ilgili olabilecegi diisiiniilmektedir.
Abdulrahman ve ark. (16) tarafindan yapilan bir
arastirmada PMMA, bis-akril rezin, CAD-CAM ve
3B yazici ile iiretilmis dort farkli gegici restorasyon
materyalinin kahve, ¢ay, kola ve suda gosterdigi renk
degisimi degerlendirilmistir. Caligmanin sonuglarina
gore en yiksek renk bozulmasi 3B rezin
materyalinde, en yliksek boyayici etki ise kahve ve
cayda gorilmistir. Turgut ve ark. (17) bis-akril
kompozit rezinin PMMA’ya gore yiiksek renklenme
gostermesinin sebebinin akrilik materyalin homojen,
kompozitin ise heterojen mikroyapisindan kaynakli
oldugunu ileri siirmiigler, renklendirici partikiillerin
kompozitin  gozenekleri  igerisinde  birikmis
olabilecegini ifade etmislerdir. PMMA, bis-akril
kompozit ve 1s1kla kiirlenen kompozit matrisli gegici
materyallerin kahve, yesil cay ve kola gibi
soliisyonlara maruz birakilmast sonucu meydana
gelen renk degisimini inceleyen bir baska ¢aligmada
da; PMMA en fazla renk stabilitesine sahip
bulunmus, 6zellikle kahve ve yesil cay giiclii leke
yapan ajanlar olarak belirlenmistir (18). Mevcut
calismada da en diisiik renk degisiminin sirasiyla
PMMA, bis-akril kompozit rezin ve 3B rezin
materyalinde goriilmesi literatiirdeki  sonuclari
dogrular niteliktedir (19,20). PMMA ve bis-akril
rezinin  gosterdigi  diisik renk degisimi bu
materyallerin daha homojen polimerizasyonu ve
diisiik ¢oziintirliigiiyle iliskilendirilebilir.

Bununla birlikte, mevcut bulgularla ¢elisen
calismalar da mevcuttur. Galbraith ve ark. (21)
tarafindan yapilan bir caligmada, en 1iyi renk
stabilitesinin 3B yazici ile iiretilen rezin materyalde,
en yiiksek renk degisikliginin ise konvansiyonel
PMMA materyalinde goézlendigi bildirilmistir. Bu
farkliligin, s6z konusu calismada uygulanan termal
dongii ile yaslandirma protokolii gibi metodolojik
degiskenlerden kaynaklanmis olabilecegi
diistintilmektedir. Subasi ve ark. (10) tarafindan
yapilan bir arastirmada CAD-CAM ile tiretilen gegici
materyallerin, diger materyallere kiyasla hem renk
degisimi hem de yiizey piirlizliiliigii agisindan daha
stabil oldugunu bildirmistir. Benzer sekilde 2025
yilinda yapilan bir bagka calismada konvansiyonel,
Cad-Cam ve 3B yazici ile iretilen gecici restorasyon
materyallerinin cayda bekletilmesi sonucunda en
yiikksek renk degisimi 3B, en diisiikk ise PMMA
grubunda gorilmistiir (22). Song ve ark. (11) ise
PMMA freze bloklarin ilk 4 hafta boyunca diisiik AE
degerleri gosterdigini, ancak 8. haftadan sonra renk
degisiminin hizlandigini rapor etmistir. 3B yazic ile
tiretilen materyallerin ise daha erken ve belirgin renk
degisimi gosterdigi belirtilmistir. CAD-CAM ve 3B
baski ile lretilen regici restorasyonlarin kahve ve
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asitli iceceklerde bekletilmesi sonucu meydana gelen
renk degisimini ve ylizey piriizliligiinii arastiran bir
caligmada, kahvenin 3B restorasyonlarin renginde daha
fazla degisiklige sebep oldugu gosterilmistir (23). Bu
durum, ¢alismamizda da kahvede bekletilen 3B rezinin
en yiiksek renk degisimi gostermesiyle uyumludur. 3B
yazici ile iiretilen gegici materyallerin yiiksek renklenme
gostermesi, liretim siirecine ve kullanilan reginenin 1g1kla
polimerizasyonuna bagli olarak olusan daha diislik
yogunluk ve yiiksek su emilimi ile agiklanabilir (11).
Calismanin sonuglarina goére materyalden bagimsiz
olarak soliisyonlarin meydana getirdigi renk degisim
degerleri incelendiginde, en yiiksek boyayici etkinin
kahvede gorildigi ortaya cikmistir. Benzer sekilde
Gilingor ve ark. (12), kahve ve sarap gibi ig¢eceklerin
ozellikle 1s1kla polimerize olan gecici materyallerde daha
belirgin renklendirmeye neden oldugunu belirtmistir.
Benzer sekilde Rutkunas ve ark. (13) kirmizi sarap,
sekerli kahve ve gida boyasinin gegici restoratif
materyallerin renk degisimine etkisini inceledikleri
aragtirmalarinin sonucunda sarap ve kahvenin yliksek
renklendirici etkisi oldugunu bildirmislerdir. Farkl
yiizey cila islemlerinin 3B gecici kronlardaki renk
stabilitesine etkisini inceleyen bir baska c¢alismanin
sonuclar1 da, polisaj uygulanan Orneklerde en yiiksek
boyayici etkinin sarap ve kahvede gorildiigiinii dogrular
niteliktedir (24). Bu sonuglar, kahvede bulunan
kromojenik bilesiklerin (6zellikle polifenoller) yiiksek
pigmentasyon potansiyelini ve materyal ylizeyine penetre
olma kabiliyetini gostermektedir. Bu calisma, gecici
restorasyon materyali se¢iminde yalnizca mekanik degil,
estetik dayanikliligin da dikkate alinmasi gerektigini
ortaya koymaktadir. Ozellikle estetik bolgedeki uzun
siireli gecici restorasyonlar i¢in materyal seg¢iminde
kahve ve cay gibi boyayict ajanlara karsi gosterdigi
direng krittk O0nem tagir. Caligmanin limitasyonlari
arasinda ornek sayisinin smirli olusu, termal siklus veya
mekanik asindirici gibi yaslandirma testlerinin dahil
edilmemesi ve in vitro kosullarin klinik ortamla birebir
ortiismemesi sayilabilir. Ayrica deney Orneklerinin diiz
yiizeyli ve polisajli olmasi; agiz igerisindeki anatomik
yapiyr taklit etmedigi i¢in sonuglarin dogrulugunu
etkileyebilir. Gelecekte yapilacak ¢aligmalarda uzun
stireli gozlemler, farkli polisaj protokolleri ve yeni nesil
3B yazic1 materyalleri ile karsilastirmalarin yapilmasi
onerilir.

SONUC

Elde edilen bulgulara gore, renk degisimi materyal tipine
ve maruz kalinan soliisyona bagli olarak anlamli diizeyde
farklilik gosterdi. En yiiksek renk degisimi kahve
sollisyonunda, ozellikle 3B yazici ile iiretilmis rezin
materyalde gozlendi. Distile suda bekletilen drnekler ise
genel olarak en disiik renk degisimini gosterdi.

Materyallerin ¢evresel etkenlere kars1 gosterdigi renk
stabilitesi, kimyasal bilesimleri ve iiretim
yontemlerinden etkilenmektedir. Ozellikle estetik
bolgelerde  uzun  siire  kullanilacak  gecici
restorasyonlar i¢in materyal se¢imi yapilirken bu
ozelliklerin ~ dikkate  almmmasi  biiyiikk  6nem
tagimaktadir. Sonug¢ olarak, hem materyal hem de
renklendirici ajanin tipi gecici restorasyonlarin renk
stabilitesi lizerinde belirleyici bir rol oynamaktadir.
Bu c¢alismanin verileri 1s18inda, estetik beklentileri
karsilayacak diizeyde renk stabilitesi saglamak icin
dretim teknigi ve materyal oOzellikleri dikkatle
degerlendirilmelidir. Klinik bagarinin artirilmasi
adma, ozellikle 3B yazict ile fretilen gecici
restorasyon materyallerin boyayici ajanlara karsi
daha dayanikli formlarinin gelistirilmesi
onerilmektedir.
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Streptococcus Mutans ve Enterococcus Faecalis Uzerinde Propolis Ekstresi, Karadut
Ekstresi, Klorheksidin Glukonat i¢eren U¢ Farkh Soliisyonun Antimikrobiyal Etkisinin

Karsilastirilmasi

Comparison Of The Antimicrobial Effects of Three Different Solutions Containing
Propolis Extract, Mulberry Extract, And Chlorhexidine Gluconate On Streptococcus

Mutans And Enterococcus Faecalis
(074
Amac¢: Bu calismada, propolis ekstresi, karadut ekstresi ve klorheksidin | Mustafa TASKIN'
glukonat’in  Streptococcus mutans ve Enterococcus faecalis iizerindeki | ORCID: 0009-0006-8164-4837
antimikrobiyal etkilerinin aragtirilmasi amaglanmaktadir.
Gereg ve Yontemler: Bu amagla propolis ve Morus nigra’nin ekstraklar1 etanol
ve metanol yontemi kullanilarak hazirlandi. CHG, metanolik Morus nigra
ekstrakti ve iki farkli etanolik propolis (ticari propolis ve yerel Pervari propolisi)
ekstraki steril ve bos antibiyotik disklerine emdirilerek Streptococcus mutans ve
Enterococcus faecalis iizerine antimikrobiyal etkileri disk diffuzyon yontemiyle
saptandi.
Bulgular: Calisma da 6zellikle Kloreben’in hizli ama sinirli bir antimikrobiyal
etki gosterdigi, Morus nigramm etkisiz oldugu ve propolis ekstraktlarinin suslara
bagli olarak degisen etkiler gosterdigi saptandi.
Sonug: Sonug olarak, propolis ekstraklarmin antimikrobiyal etkisinin propolis
tiiriine bagl olarak degistigi, CHG ‘nin giiclii antimikrobiyal etki gosterdigi ve M.
nigra'nin antimikrobiyal etkisinin olmadigi goriildii. Dogal kaynaklardan elde
edilen bilesenlerin mikroorganizmalara etkilerini daha ayrintili bir sekilde
anlamak ve bu bulgularin klinik uygulamalara nasil yansiyabilecegini
degerlendirmek, bakterilere karsi etkili ve gilivenilir bir miicadele stratejisi | 1y4ran Universitesi,  Veteriner  Fakiiltesi,
gelistirmeyi hedeflemek agisindan daha fazla galismaya ihtiya¢ duyuldugu Mikrobiyoloji A.D.,
sonucuna varildi. Ayrica, elde edilen etkinin hem bakteri suslarma hem de
kullanilan dogal ajan tiirlerine gore farklilik gosterdigi gozlemlenmistir. Bu
durum, biyolojik gesitliligin antimikrobiyal potansiyel iizerindeki etkisini ortaya
koymaktadir.
Anahtar Kelimeler: S. mutans, E. faecalis, Klorheksidin Glukonat, Propolis,
Morus nigra, Antibakteriyel Etki.

ABSTRACT

Objective: In this study, it is aimed to investigate the antimicrobial effects of
propolis extract, black mulberry extract and chlorhexidine gluconate on
Streptococcus mutans and Enterococcus faecalis.

Materials and Method: For this purpose, extracts of propolis and Morus nigra
were prepared using the ethanol and methanol method. Chlorobene, methanolic
Morus nigra extract and two different ethanolic propolis (commercial propolis
and local Pervari propolis) extracts were absorbed into blank papers and their
antimicrobial effects on Streptococcus mutans and Enterococcus faecalis were
determined by the disk diffusion method.

Results: In the study, it was determined that Chloroben showed a rapid but
limited antimicrobial effect, Morus nigra was ineffective, and propolis extracts
showed varying effects depending on the strains.

Conclusion: As a result, it was seen that the antimicrobial effect of propolis
extracts varied depending on the type of propolis, chloroben had a strong
antimicrobial effect, and morus nigra had no antimicrobial effect. It was
concluded that further studies are needed to understand the effects of ingredients
obtained from natural sources on microorganisms in more detail and to evaluate
how these findings can be reflected in clinical practices, and to aim to develop an
effective and reliable fight strategy against bacteria. Additionally, the observed | jjetisim Adresi /Corresponding Adress:
antimicrobial effect varied depending on both the bacterial strains and the types of | Mustafa TASKIN

natural agents used, highlighting the role of biological diversity in antimicrobial | Harran Universitesi, Veteriner Fakiiltesi,
potential. Mikrobiyoloji A.D.,

Key Words: S. mutans, E. faecalis, Chlorhexidine Gluconate, Propolis, Morus | Sanliurfa, Tiirkiye
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A1z sagligl, genel sagligin 6nemli bir parcasi olup, dis
clriikleri, kok kanal enfeksiyonlar1 ve benzeri
problemler, ¢cogunlukla bakteriyel etkenlerle alakalidir.
Bu kapsamda, Streptococcus mutans ve Enterococcus
faecalis gibi bakteriler, dis g¢iiriikleri ve endodontik
enfeksiyonlarda ve bir¢ok sistemik hastalikta 6nemli rol
oynayan mikroorganizmalardir (1).

Insan mikrobiyotasiin bir pargasi olarak, S. mutans, deri
ve mukoza, agiz, bogaz, burun, sindirim ve genital
sistemlerde normal flora da bulunabilmektedirler (2). S.
mutans, dis yiizeyinde kolonize olur ve fermente
edilebilir karbonhidratlarin varliginda sert dis yapisina
zarar verir. S. mutans'in, biyofilm olusturma yeteneginin
yiiksek olmasi nedeniyle insan dis ¢iiriiklerinden sorumlu
baslica cliriik yapict patojen oldugu tespit edilmistir (3).
Enterokoklar, genellikle bagirsak kommensal bakterileri
olarak goriilse de hastane kaynakli enfeksiyonlar
arasinda 6nemli bir role sahiptirler (4). E. faecalis, agiz
ici enfeksiyonlarin baslica etkenlerinden biridir ve
immiinsupresif hastalarda ve uzun siireli hastane yatiglari
gecirenlerde daha sik goriilme egilimindedir (5). E.
faecalis, dis hekimliginde bilinen en direngli
bakterilerden biri olup, agiz boslugunda kronik
periodontitiste, diseti ¢ekilmesi ve kemik rezorpsiyonu
gibi cesitli hastaliklara neden olabilir. Ayrica, peri-
implantitis gibi implant ¢evresindeki enfeksiyonlarda da
siklikla E. faecalis izole edilmistir (6).

Propolis, arilarin bitkilerin filiz ve tomurcuklarindan
topladigi recinemsi maddeler ve bitki salgilarini,
baslarindaki guddeler tarafindan salgilanan enzimlerle
birlikte biyokimyasal olarak degistirerek olusturduklar
bir karisim olan dogal bir {irtindiir, ayrica antimikrobiyal
ozellikleri ile de bilinmektedir (7). Karadut, antioksidan
ve antienflamatuar Ozelliklere sahip olup ayrica
potansiyel antimikrobiyal etkileriyle dikkat ¢ekmektedir
(8). Karadutun kanser karsiti, mikroplara karst etkili,
diyabeti Onleyici, iltihaplar1 azaltici ve antioksidan
ozellikleri bulunmaktadir (8). Yapilarinda varliklariyla
bilinen fenolik bilesiklerin, 6zellikle antosiyaninlerin
bulunmasi, antioksidatif Ozelliklerini artirir  (9).
Klorheksidin glukonat ise yaygin olarak kullanilan ¢ok
onemli bir antiseptiktir (10). Klorheksidin diglukonat,
anti-plak etkisiyle bilinen bir biguanid tiirevidir ve tipta
genis spektrumlu antiseptik olarak kullanilmaktadir.
Klorheksidin, diisiik konsantrasyonlarda bakteriyostatik,
yiiksek konsantrasyonlarda ise bakterisid etkiye sahiptir
(11). Propolis, karadut ve klorheksidin glukonat igeren
solisyonlarm  oral  mikroorganizmalar {izerindeki
etkilerine dair ve bunlart kiyaslayan literatiirde,
kapsamli bir aragtirma yapilmamistir. Bu c¢alismanin
temel amaci, propolis, karadut ve klorheksidin glukonat
iceren soliisyonlarin, S. mutans ve E. faecalis tizerindeki
antimikrobiyal etkilerini arastirmaktir. Bu ¢aligmanin

yapilmasi, s6z konusu bakterilere karsi etkili ve
giivenilir bir miicadele stratejisi gelistirmek icin
onemlidir. Bu c¢alismayr 0zgiin kilan unsurlar
arasinda, ayni anda hem disk difiizyon hem de tiip
diliisyon yontemlerinin kullanilmis olmasi, CHG ile
birlikte iki farkli cografi bolgeden elde edilmis
propolis  ekstraktlarinin ~ test  edilmesi  ve
antimikrobiyal etkinligin zamana bagli olarak
degerlendirilmesi yer almaktadir. Literatiirde ¢ok
sayida benzer arastirma bulunmasina ragmen, bu
caligmada kullanilan dogal ajanlarin cesitliligi,
cografi koken farklar1 ve metodolojik kapsami
caligmay1 benzerlerinden ayirmaktadir.

GEREC VE YONTEMLER

Bu c¢alisma kapsaminda gergeklestirilen tiim
analizler Harran Universitesi Veteriner Fakiiltesi
Mikrobiyoloji Laboratuvarinda gergeklestirilmistir.
Harran Universitesi Hayvan Deneyleri Yerel Etik
Kurulu (HRU-HADYEK) tarafindan 23.05.2024
tarih, 2024-3 oturum no ve 8. karar ile “Hayvan
Deneyleri Etik Kurullarinin  Calisma  Usul ve
Esaslarina Dair Yonetmeligin 2. Maddesinin 2.
Fikras1” geregince “Deneysel olmayan tarimsal ve
klinik ~ Veteriner = Hekimligi  uygulamalarini”
icerdiginden Etik Kurul iznine tabi olmayip, Etik
Kurul Iznine gerek olmadigma karar verilmistir. Bu
caligmada istatistiksel analiz uygulanmamis, elde
edilen veriler betimsel olarak degerlendirilmistir.
Tiim Ol¢limler {i¢ bagimsiz tekrar halinde yapilmis
ve zon ¢aplart mm cinsinden karsilagtirmali sekilde
sunulmustur.

Calismada Kullanilan Suslar

Bu ¢alismada kullanilan S. mutans (ATCC25175) ve
E. faecalis (ATCC29212) suslart Halk Sagligi Genel
Miidiirliigii, Mikrobiyoloji Referans Laboratuvarlari

ve Biyolojik Uriinler Daire Baskanligin’dan temin
edildi.

Caliymada Kullanilan Antibakteriyel Ajanlar

Calismada kullanilan klorheksidin glukonat, propolis
ve M. nigra’nin igerikleri ve ozellikleri Tablo 1’de
gosterilmistir.
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Tablo 1. Caligmada kullanilan antimikrobiyal soliisyon ve igerikleri.

Soliisyon

Icerigi ve Ekstraksiyon metodu

Uretici firma

10 mg propolis
100 ml etanol %96 lik

Pervari propolisi

Karadut Ekstrakti

(Morus nigra.)

%30 organik ham propolis,
%65 etanol,

Ticari Propolis ekstrati
%5 Su

10 mg karadut meyvesi
100 ml metanol %99 luk

Siirt Pervari Bolgesinden elde
edilmistir
Bursa yoresine ait karadut tan
elde edilmistir.

Egricayir
cayli organik tarim Itd

Mersin

90,12 klorheksidin glukonat
%0,15 benzidamin HCI

Kloroben gargara

Antimikrobiyal Ekstraklarin Hazirlanmasi

Propolis Ekstrati Hazirlanmasi

Propolis ekstraksiyonu klasik maserasyon yontemi
kullanilarak ~ gerceklestirildi.  Ornekler, -18°C'den
¢ikarilan derin dondurucudan alindiktan sonra bir blender
yardimiyla toz haline getirildi. Ekstraksiyon i¢in 1:10
(g/v) oraninda propolis 6rnegi ile %96 etanol karigimi
kullanildi. Karigim, 24 saat boyunca 200 rpm sabit hizda
manyetik karistiric ile karistirildiktan sonra Whatman no
1 siizge¢ kagidindan siiziildii. Daha sonra, 4 giin boyunca
etiivde inkiibe edildi. Propolis ¢ozeltisinde kalan etanol
hacmi hesaplanarak ornekler -20 derecede saklandi. Son
olarak, siiziintii etanol ekstrakti olarak etiketlendi
(12,13,14). Kurutma islemi sonrasi ¢oziiciiler gravimetrik
olarak hesaplandi. Etiiv sonrasi ugucu ¢oziicii miktar
%95'in lizerinde buharlastirilmis olup, kalan miktarin
%1'in altinda oldugu belirlenmistir.

Karadut Ekstraktinin Hazirlanmasi

Karadut meyveleri toplandi. Buzla paketlendi.
Ekstraksiyona kadar donduruldu. Uygun ortam ve
sicaklikta dondurulmus karadut Ornekleri havan

yardimiyla labaratuvar ortaminda ezildi. Coziicii olarak
10 gr karaduta 100 ml metanol kullanilarak hazirlandi. 4
giin boyunca etiivde inkiibe edildi. Bu siire sonunda
ornekler Whatman (no:1) filtre kagidiyla siiziildi ve
coziiciiler etlivde uguruldu. Metanol doner buharlastiriyla
buharlastirirdi. Once ve sonra yapilan tartimlarin
ardindan, meyve ekstratinin ¢oziiciisii ugurulmus ve 0,01
gramlik porsiyonlara ayrilarak eppendorflara
konulmugtur. Bu oOrnekler, analiz islemleri igin
kullanilmak {tizere -20°C derin dondurucuda saklandi
(15,16,17). Kurutma islemi sonrasi ¢oziiciiler gravimetrik
olarak hesaplandi. Etiiv sonras1 ugucu ¢oziicii miktari
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%95'in iizerinde buharlastirilmis olup, kalan miktarin
%1'in altinda oldugu belirlenmistir.

Antibiyotik Duyarhhk Testi
Y ontemi)

(Disk Difiizyon

Bu ¢alismada Antimikrobiyal soliisyonlar Tipkimsan
medikal tiriinler Itd. Sti. den elde edilen Bioanalyse
marka bos 5 mm ¢apindaki antibiyogram disklerine
emdirilerek, besiyerlerine yerlestirildi. Her bir diske
ticari propolis 10 mg, Pervari propolis 10 mg, CHG
100 pl, karadut 10 mg, %96’lik etanol 100 pl,
%99’luk metanol 100 pl emdirildi. Oda 1sisinda
kuruyan diskler antibiyogram amaciyla kullanildi. S.
mutans ve E. faecalis’in kanli agardaki taze
kiiltiirtinden fizyolojik tuzlu su (FTS) igerisinde 0.5
McFarland yogunlugunda slispansiyonlari
hazirlanarak swapla MHA (E. faecalis) ve KA (S.
mutans) besiyerlerine inokiile edildi. Hazirlanan
diskler pensle uygun araliklarla besiyerlerine
yerlestirildi. Besiyerleri etiivde inkiibe edilerek 24,
48 ve 72 saat sonra olusan inhibisyon zonlari
milimetre cinsinden Ol¢iildii ve analiz edildi. Kontrol
icin gentamisin diski (Bioanalyse marka) emdirilmis
hazir diskler (Bioanalyse- Ankara) kullanildi.

Antibiyotik Duyarhhk Testi
Yontemi)

(Tiip Dilusyon

E. faecalis susunun CHG’a MIC ve minimal
bakteriyosidal konsantrasyonunun (MBC) tespiti tiip
dilusyon teknigi ile gergeklestirildi. Bu amagla MHB
besiyerinde CHG’nin ilk konsantrasyonu %5 olacak
sekilde %0,39’a kadar iki kathh dilue edildi. E.
faecalis’in kanli agardaki taze kiiltiiriinden fizyolojik
tuzlu su (FTS) igerisinde 0.5 McFarland
yogunlugunda siispansiyonlar1 hazirlanarak her tiipe
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0.1 ml olacak sekilde inokiile edildi. Akabinde tiipler 37
°C’de 18-24 saat inkiibe edildi. Inkiibasyon siiresinin
sonunda tiiplerde  goézle iiremenin (bulaniklik)
goriilmedigi son dilusyon MIC degeri olarak kabul
edildi. Uremenin goriilmedigi tiiplerden alinan 0.1 ml
inokulom kanli agara ekilerek 37 °C’de aerobik olarak
18-24 saat inkiibe edildi. Kolonilerin goriilmedigi son
dilusyon MBC olarak degerlendirildi. Pozitif kontrol
olarak 2 ml MHB besiyerine 0.1 ml 0.5 McFarland
yogunlugundaki E. faecalis siispansiyonu, negatif kontrol
olarak 2 ml MHB besiyeri ayni sartlarda inkube edildi
(18,19).

S. mutans susunun CHG’a karst MIC ve minimal
bakteriyosidal MBC tespiti tiip dilusyon teknigi ile
gerceklestirildi. Bu amagla BHI besiyerinde CHG nin ilk
konsantrasyonu %5 olacak sekilde %0,39’a kadar iki
katli dilue edildi. S. mutans’mm kanli agardaki taze
kiiltiirtinden FTS igerisinde 0.5 McFarland yogunlugunda
siispansiyonlar1 hazirlanarak her tiipe 0.1 ml olacak
sekilde inokiile edildi. Akabinde 37 °C’de 24 saat
inkiibasyon  yapildi.  Tiplerde gozle {iremenin
(bulaniklik) goriilmedigi son dilusyon MIC degeri olarak
kabul edildi. Uremenin goriilmedigi tiiplerden alman 0.1
ml inokulom kanl agara ekilerek 37 °C’de 24 saat
inkiibe edildi. Kolonilerin goriilmedigi son dilusyon
MBC olarak degerlendirildi. Pozitif kontrol olarak 2 ml
BHI besiyerine 0.1 ml 0.5 McFarland yogunlugundaki S.
mutans siispansiyonu, negatif kontrol olarak 2 ml BHI
besiyeri ayni sartlarda inkube edildi (18,20). Not: CHG
icin minimal bakterisidal konsantrasyon (MBC) degeri
belirlenememistir ¢iinkii test edilen konsantrasyon
araliginda (%5’ten baslayarak %0,39’a kadar iki kath
diliisyonlarla) bakterisidal etki gdzlenmemistir. Bu
durum, CHG’nin E. faecalis susu {zerinde
bakteriyostatik etki gostermesine ragmen, kullanilan
aralikta  bakterisidal ~ dozun  altinda  kaldigini
gostermektedir. Daha yliksek veya daha ince aralikli
konsantrasyon dillisyonlar test edilmemistir; bu durum
caligma tasarimi ve laboratuvar kosullar1 g¢ergevesinde
sinirlandirimustir.  Olgiimler {ic bagimsiz arastirmaci
tarafindan, her biri ii¢ teknik tekrar ile yapilmistir. Elde
edilen sonuglar bu tekrarlarin ortalamasi olarak
sunulmustur.

BULGULAR

Bu ¢alisma da CHG, metanolik M. nigra ekstrakt1 ve iki
farklh etanolik propolis (ticari propolis ve yerel Pervari
propolisi) ekstrakti ile disk difiizyon yontemi ile E.
faecalis (ATCC 29212) ve S. mutans (ATCC 25175)
suslar1 iizerindeki antimikrobiyal etkinlikleri arastirildi.
Ayrica ¢alismaya dahil edilen suslarin klorobene karsi
MIC ve MBC degerleri tiip diliisyon yOntemi
kullanilarak belirlendi.
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Disk Difiizyon Bulgular:

CHG, M. nigra ve propolis ekstraklar1 ile hazirlanan
disklerin E. faecalis ve S. mutans suslari iizerindeki
inhibisyon etkileri Sekil 1 ve Sekil 2’de verilmistir.
E. faecalis susu propolis ekstraklari ile hazirlanan
disklerle dar bir inhibibis zonu (Pervari propolis 7.5
mm, ticari propolis 8 mm) meydana getirirken M.
nigra ekstrakt1 ve ¢alismada ¢oziicii olarak kullanilan
etanol ve metanolii diskler inhibibisyon zonu
meydana getirmedigi belirlendi. CHG (100 ul)
emdirilen disk ilk 24 saatte 18 mm capinda
inhibisyon zonu meydana getirirken, 48. ve 72.
saatlerde zon ¢aplar1 16 mm olarak 6l¢iildii. Kontrol
olarak kullanilan gentamisinin 24 saat sonra
olusturdugu zon ¢ap1 19 mm idi.

Metanol (%99)

Sekil 1. E. faecalis susunun c¢alismada hazirlanan disklerle
gerceklestirilen antibiyogram test sonucu.

Sekil 2. S. mutans susunun caligmada hazirlanan disklerle
gergeklestirilen antibiyogram test sonucu.
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S. mutans susu E. faecalis susuna benzer sekilde M.
nigra ve ¢oziiciilerin emdirildigi disklerle inhibibisyon
zonu meydana getirmedigi belirlendi. Sus ticari propolis
diski ile 13 mm capinda bir zon meydana getirirken
Pervari propolisi ile hazirlana disk ile 12 mm ¢apinda bir
inhibibisyon zonu meydana getirdi. S. mutans susu
gentamisinle 21 mm capinda inhibibisyon zonu meydana
getirirken CHG ile hazirlanan diskler ile 23 mm ¢apinda
bir inhibibisyon zonu meydana getirdigi belirlendi. CHG
ile meydana gelen inhibibisyon zonu 48 ve 72. saatlerin
sonunda 22 mm olarak olg¢iildii.

Tiim antimikrobiyal ajanlar 5 mm capindaki standart
antibiyogram disklerine es hacimde (100 pl) veya es
kiitlede (10 mg) emdirilerek uygulanmistir.
Uygulanan ¢ozeltilerdeki aktif madde miktart
onceden hesaplanmig ve tiim gruplar arasinda
karsilastirilabilir standart miktarda test
uygulanmasina dikkat edilmistir. Olgiim birimleri
(mg, pl) kullanilan materyalin fiziksel formuna gore
belirtilmistir; inhibisyon zonlar1 ise mm cinsinden
rapor edilmistir.

Tablo 2. E. faecalis ve S. mutans suglarinin gentamisin (10 mcg) CHG, M. nigra, ticari propolis ve Pervari
propolisi ile hazirlanan disklerle elde edilen zon ¢aplari (degerlendirmeye disk ¢aplarida dahil edilmistir).

Streptococcus mutans

Enterococcus faecalis

Gentamisin 21 mm 21 mm 21 mm 19 mm 16 mm 16 mm
CHG 23 mm 22 mm 22 mm 18 mm 16 mm 16 mm

Pervari propolis 12 mm 12 mm 12 mm 7,5mm 75mm | 7.5mm
Ticari propolis 13 mm 13 m 13 mm 8 mm 8 mm 8 mm

Morus nigra - -
Kontrol (etanol) - -

Kontrol (metanol) - -

-: Disk ¢evresinde zon olusumunun gézlenmedigini belirtmektedir.

Tablo 3. Karsilagtirmali Antimikrobiyal Etki Tablosu. Ajanlarin Streptococcus mutans ve Enterococcus

faecalis {lizerindeki inhibisyon zon gaplarinin zamana bagli olarak karsilastirmali sunumu.

Ticari Propolis S. mutans
Ticari Propolis E. faecalis
Yerel Propolis (Pervari) S. mutans
Yerel Propolis (Pervari) E. faecalis
CHG (Pozitif kontrol) S. mutans
CHG (Pozitif kontrol) E. faecalis
Morus nigra S. mutans
Morus nigra E. faecalis

11.3+£0.5 12.0+£ 0.6 124+0.4
10.1 £0.6 105+0.4 10.7+ 0.5
12.1+0.3 12.8+0.5 13.2+04
10.8+£0.5 11.3+0.4 11.6 £0.6
20.4+0.7 20.1+0.8 199+0.9
18.5+0.6 183+0.5 18.1+0.5

-2 Disk ¢evresinde zon olusumunun gézlenmedigini belirtmektedir.
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Tiip Diliisyon Bulgulari

Bu ¢alismada E. faecalis ve S. mutans suslarinin CHG’e
karst MIC ve MBC konsantrasyonlart tiip diliisyon
yontemiyle degerlendirildi. Yapilan analizde Mueller-
Hinton buyyonda %5’ten baslayarak iki kath
sulandirilmasi yapilan CHG’in E. faecalis susu igin MIC
degerinin %0,625 oldugu belirlendi (Sekil 3). MBC
degerinin belirlenmesi amaciyla her tipten 0,1 ml
alinarak  Mueller-Hinton agara yapilan ekimlerin
tamaminda liremenin goriilmesi nedeniyle bakteriyosidal
konsantrasyonu hesaplanamadi.

Sekil 3. E. faecalis susunun MIC degeri.

S. mutans susunun CHG’e kars1 E. faecalis’e gore daha
duyarli oldugu belirlendi. S. mutans susunun MIC degeri
%0,078 oldugu tespit edilirken, MBC degerinin %0,3125
olarak hesaplandi.

Sekil 4. S. mutans susunun MIC degeri.

TARTISMA

Bu arastirma, CHG, M. nigra ekstrakti ve propolis
ekstraktlarinin E. faecalis ve S. mutans suslarina karsi

antimikrobiyal  etkilerini  degerlendirerek,  dogal
kaynaklardan elde edilen maddelerin potansiyel
antimikrobiyal etkilerini ortaya koymay1

amaglamaktadir. Elde edilen sonuglar, bu maddelerin
farkli derecelerde antimikrobiyal aktivite gosterdigini ve
cesitli faktorlerin bu etkileri nasil degistirebilecegini
aciklamaktadir.

CHG, genis spektrumlu antimikrobiyal etkisiyle dis
hekimliginde yaygin olarak kullanilmaktadir (21).
Arastirmamizda, CHG’nin E. faecalis susunda 18
mm ¢apinda bir inhibisyon zonu olusturdugu ve bu
etkinin zamanla azaldig1 gozlemlenmistir. Benzer
sekilde, S. mutans susunda 23 mm c¢apinda
inhibisyon zonu olustururken 48. ve 72. saatlarde
zon ¢ap1 22 olarak oSlgiildii. Klorheksidinin dis plagi
iizerindeki etkisi, Ainamo ve ark (1990)’larinin
caligsmasiyla desteklenmektedir; klorheksidin asetat
iceren sakizin dis plagin1 tamamen inhibe ettigi
gosterilmistir (22). Ayrica, CHG'nin %]1’°lik jel ve
vernik formlarmin dis restorasyonlar1 iizerinde S.
mutans seviyelerinde belirgin azalma sagladigi da
Heintze ve Twetman tarafindan rapor edilmistir (23).
Schaeken ve arkadaslarinin ¢alismasi da klorheksidin
iceren cilalarin uzun siireli antimikrobiyal etki
gosterdigini ortaya koymaktadir (24). Diizyol ve
arkadaslari, c¢ocuklarda CHG igerikli kavite
dezenfektani kullanarak plak tutulumunu
engellediklerini ve Lactobacillus, S. mutans ve
Enterococcus iizerinde etkili oldugunu bulmuslardir
(25). Ayrica, CHG’nin diger maddelerle
karsilastirildiginda E. faecalis ’e karsi etkili oldugu
da gosterilmistir (26). Calismamizda, E. faecalis ve
S. mutans suglarinin CHG karsisindaki MIC ve MBC
degerleri belirlendi. E. faecalis i¢in MIC %0,625
olup, MBC hesaplanamadi; bu, CHG'in biiylimeyi
durdurdugunu  ancak  bakterisidal  etkisinin
olmadigin1 veya ¢ok yiiksek konsantrasyonlarda
gerceklestigini gostermektedir. S. mutans i¢in MIC
%0,078, MBC %0,3125 olarak tespit edildi; bu,
CHG'in S. mutans tizerinde daha etkili oldugunu
gostermektedir. E. faecalis'in direngli yapisi, bu
bakterinin klinik tedavisinde zorluk yaratirken, S.
mutans'in daha duyarli olmasi, CHG'in bu patojen
iizerinde daha etkili oldugunu ortaya koymaktadir.
Antiseptik kullaniminda, farkli bakterilerin bu tiir
farkliliklar1 dikkate alinmalidir.

Propolis, dogal bir antimikrobiyal ajan olarak
dikkat cekmektedir. Caligmamizda, propolisin E.
faecalis susunda dar bir inhibisyon zonu olusturdugu
gozlemlenmistir (Pervari propolis 7.5 mm, ticari
propolis 8 mm). S. mutans susunda ise ticari propolis
13 mm, Pervari propolisi 12 mm ¢apinda inhibisyon
zonu olusturmustur.  Propolisin  antimikrobiyal
aktivitesi ile ilgili yapilan ¢aligmalarda genel olarak
hedef mikroorganizma, propolis kaynaklar1 ve
ekstraksiyon yoOnteminin antimikrobiyal aktivite
iizerinde Onemli bir etkisi bulundugu ortaya
koyulmustur (27,28,29). Sunulan ¢alismada iki farkl
kaynaktan  elde edilen etanolik  propolis
ekstraksiyonlarmin ayni mikroorganizma tizerindeki
antimikrobiyal aktivitesinde istatistiksel analiz
yapilmadigi i¢cin farkin anlamlilig
degerlendirilemedi. Ancak E. faecalis ve S. mutans
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suslar1 iizerinde aymi propolis disklerinin meydana
getirmis oldugu inhibisyon zon c¢aplarinda 6nemli
farklilik oldugu belirlendi.

Aslan ve ark., metanol ekstraktli propolisin en iyi
inhibitor etkiyi gosterdigini saptarken, Alencar ve ark.
Brezilya propolisinin etanol ekstraktinin yiiksek inhibitor
etkilerini rapor etmistir (30,31). Uzel ve ark. (2005)
Tirkiye’nin ~ farkli  bolgelerden  alinan  propolis
orneklerinin Gram-pozitif bakterilere karsi daha etkili
oldugunu bildirmistir (32). Mevcut ¢alismada propolis
ekstraksiyonlar1 iki farkli Gram pozitif kok tizerindeki
antimikrobiyal etkisi degerlendirildi. Bu bulgular,
propolisin antimikrobiyal etkilerinin cografi kdken ve
bilesime bagli olarak degisebilecegini gostermektedir.
Propolisin S. mutans’in biiyiimesini inhibe ettigi ve
glukoziltransferaz enzimini inhibe ettigi gosterilmistir
(33). Apigenin ve trans-trans farnesol gibi bilesenlerin
antibiyofilm  ve  antikaryojenik  etkileri  oldugu
kanitlanmistir (34). Almanya, Avusturya ve Fransa'dan
toplanan propolis drneklerinin antimikrobiyal etkinlikleri
de bu bulgulart desteklemektedir (35). Seidel ve
arkadaglari, propolisin cografi ve iklimsel faktorlere
bagh olarak antimikrobiyal potansiyelinin
degisebilecegini belirtmistir (36).

M. nigra meyve ekstrakti, g¢alismamizda beklenen
antimikrobiyal etkiyi gostermemistir. Disk difiizyon
sonuclarinda belirgin bir inhibisyon zonu
olusturmamistir. Bu durum, Yigit ve arkadaslarinin
calismasiyla gelismektedir; onlar, M. nigra 'min gesitli
bakterilere karsi antibakteriyel etki gosterdigini rapor
etmistir (37). Salem ve arkadaslari, M. nigra 'min E.
faecalis 'e kars1 en yiiksek etkiyi gosterdigini bildirmistir
(38). Bagka c¢alismalarda, M. alba'dan izole edilen
Kuwanon G'nin, dis ¢liriiklerine neden olan S. mutans’a
kars1 giiclii antibakteriyel etki gosterdigi belirtilmistir
(39). M. nigra’nin etanollii soliisyonunun da bakteri
hiicre duvarma zarar veren antibakteriyel aktivite
gosterdigi  rapor edilmistir  (40). Ancak, bizim
calismamizda M. nigra'nin beklenen antimikrobiyal
etkiylr gostermemesi, kullanilan ekstraksiyon yontemi,
test edilen bakteri suslari ve M. nigra orneklerinin
cografi kokeni gibi faktorlerle aciklanabilir.

SONUC

Bu ¢alisma da CHG, metanolik M. nigra ekstrakt1 ve iki
farkli etanolik propolis (ticari propolis ve yerel Pervari
propolisi) ekstraktinin E. faecalis ve S. mutans suslar
tizerindeki antimikrobiyal etkilerini disk difiizyon
yontemi ile degerlendirmistir.  Calisma sonucunda,
ozellikle CHG ‘nin hizli ama smurli bir antimikrobiyal
etki gosterdigi, M. nigra'nin etkisiz oldugu ve propolis
ekstraktlarinin  suslara bagli olarak degisen etkiler
gosterdigi sonucunu ortaya koymaktadir. Gelecekteki
caligmalar, bu dogal kaynaklardan elde edilen
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bilesenlerin mikroorganizmalara etkilerini daha
ayrintili bir sekilde anlamak ve bu bulgularin klinik
uygulamalara nasil yansiyabilecegini degerlendirmek
acisindan Onemli olacaktir. Morus nigra’nin bu
caligmada  antimikrobiyal etki  gOstermemesi,
kullanilan ¢oziicii tipi, ekstrakt konsantrasyonu ve
sus farkliliklarina bagli olarak literatiirle olan
uyumsuzlugu agiklayabilir. Ticari ve yerel propolis
ekstraktlar1 arasinda zon ¢ap1 bakimindan gozle
goriiliir farklar izlenmis olsa da, istatistiksel analiz
yapilmadig1 i¢in bu farklarin anlamli olup olmadigi
degerlendirilmemistir. Caligmanin Sinirlamalari: Bu
calismanin  baz1  siirlamalart  bulunmaktadir.
Oncelikle galismada yalmzca ATCC referans suslari
kullanilmis olup, klinik izolatlar ile karsilagtirma
yaptlmamistir. Ek olarak, ekstraktlarin igerdigi
fenolik ve flavonoid bilesenlerin kantitatif analizi
yaptlmamistir. Bu durum ekstraktlarin  igerik
standardizasyonunun yapilamamasina neden
olmustur. Ekstraksiyon iglemi sirasinda tek bir
¢oziicli ve yontem (maserasyon) tercih edilmis, farkl
yontemlerin karsilastirmasi yapilmamaistir. Ayrica in
vitro ortamda yapilan bu caligmanin sonuglart klinik
uygulamalara dogrudan genellenemez; bu nedenle
ileri c¢alismalar, klinik Orneklerle ve farkhi
mikroorganizmalarla desteklenmelidir. Ayrica bu
calismada yalnizca referans suslar kullanilmis olup,
kompleks oral floranin yansitilmadigr géz Oniinde
bulundurulmalidir.
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Analysis Of YouTube Videos On Bruxism In Children And Adults

Cocuklarda Ve Yetiskinlerde Bruksizm Konulu YouTube Videolarimin Analizi

ABSTRACT

Objective: This study aimed to assess the reliability, quality, and content of
YouTube videos that cover topics such as the definition, etiology, diagnosis, and
treatment of bruxism.

Materials and Method: A YouTube search was conducted using the keywords
“bruxism,” “teeth clenching and grinding,” and “bruxism in children.”
Information regarding the videos was evaluated using four parameters: viewer
interaction metrics, the Content Quality Score, the Global Quality Scale (GQS),
and the DISCERN Reliability Score. Statistical analyses were performed using
IBM SPSS 25, and significance was set at p< 0.05 level.

Results: Of the first 180 videos scanned, 109 were evaluated. Professional
sources uploaded the majority of videos. However, videos uploaded by individual
users showed a higher interaction index than those by hospitals or institutional
accounts. In contrast, the credibility level of these videos was lower compared to
healthcare professionals and institutional sources. Videos longer than 6 minutes
had higher DISCERN scores compared to shorter videos. In the videos, 41.79%
of the etiological factors were psychological factors, 34.32% were systemic
disorders, and 18.65% were malocclusion. Regarding treatment methods, occlusal
splint applications (33.7%) and preventive treatments (18.78%) were the most
commonly mentioned approaches.

Conclusion: The reliability and quality of YouTube videos on bruxism are
inadequate. Health professionals should increase the usefulness of digital
platforms by sharing reliable and comprehensive videos.

Key Words: Bruxism, Internet, Quality Indicators, Health Care.
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Amac: Bu ¢aligmanin amaci, bruksizmin tanimu, etiyolojisi, tanisi ve tedavisi gibi
konular1 ele alan YouTube videolarmnin giivenilirligini, kalitesini ve igerigini
degerlendirmektir.

Gere¢ ve Yontemler: “Bruksizm”, “dis sikma ve gicirdatma” ve “gocuklarda
bruksizm” anahtar kelimeleri kullanilarak bir YouTube aramas1 yapildi. Videolara
iliskin bilgiler dort parametre kullanilarak degerlendirilmistir: izleyici Etkilesimi
Olgiitleri, Icerik Kalite Skoru, Genel Kalite Olgegi (GQS), ve DISCERN
Giivenilirlik Skoru. Istatistiksel analizler IBM SPSS 25 kullanilarak yapildi ve
anlamlilik p < 0,05 diizeyinde belirlendi.

Bulgular: Taranan ilk 180 videodan 109’u degerlendirmeye alindi. Videolarin
biiyiik gogunlugunun profesyonel kaynaklar tarafindan yiiklendigi goriildii. Ancak
bireysel kullanicilar tarafindan yiiklenen videolar, hastaneler veya kurumsal
hesaplara kiyasla daha yiiksek izleyici etkilesimi gosterdi. Buna karsilik, bu
videolarm giivenilirlik diizeyi saglik profesyonelleri ve kurumsal kaynaklara gore
daha diigiiktii. Siiresi 6 dakikadan uzun olan videolar, daha kisa videolara kiyasla
daha yiksek DISCERN puanlarina sahipti. Videolarda etiyolojik
faktorlerin =~ %41,79'unu  psikolojik  faktorler,  %34,32'sini  sistemik
bozukluklar, %18,65'ini ise malokliizyonlar olusturdu. Tedavi yOntemleri
acisindan ise okluzal splint uygulamalar1 (% 33,7) ve onleyici tedaviler (% 18,78)
en yaygin bahsi gecen yaklasimlardi.

Sonu¢: Bruksizmle ilgili YouTube videolarinin giivenilirligi ve kalitesi
yetersizdir. Saglik profesyonelleri, giivenilir ve kapsamli videolar paylasarak
dijital platformlarin yararliligini artirmalidir.

Anahtar Kelimeler: Bruksizm, internet, Kalite Gostergeleri, Saglik Bakimu.
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INTRODUCTION

Bruxism manifests as repetitive activity of the jaw
muscles during mandibular movement, typically
involving clenching and/or teeth grinding (1). This can
occur at night or during the day, nocturnal (during sleep),
or diurnal (while awake). In diurnal bruxism, tooth
clenching is more prominent (2,3); in nocturnal bruxism,
grinding is also observed in addition to tooth clenching
(4). Bruxism can develop at almost any age and is a
condition that can be observed frequently in children. Its
prevalence in childhood and adolescence decreases in
adulthood. Hence, the probability of being diagnosed
with bruxism is higher in childhood and adolescence than
in adulthood (5). Detecting the disease early and
applying the correct treatment are crucial (6). Bruxism
symptoms  encompass headaches, jaw  and
temporomandibular joint pain, tooth wear, tooth loss,
restoration failures, and aesthetic issues (7). Etiological
factors may include many factors such as stress,
malnutrition, central nervous system  disorders,
medications, malocclusion, genetic factors, allergic and
endocrinological diseases, traumatic occlusion, oral
habits, eating frequency, and reflux (8-10). Since it has a
multifactorial etiology, treatment can also be
complicated. Preventive approaches, physical therapy,
pharmacological treatment, occlusal splint, occlusal
adjustments, and surgical approaches can be used, and
recently, traditional complementary medicine treatments,
such as hypnotic treatments and Botox applications, have
also emerged (6). Thus, determining the causative factors
is crucial for effective treatment. The internet is a
commonly used resource for acquiring information.
Studies have demonstrated that the Internet is widely
used as a source of information in health-related research
(11-13).

YouTube is a platform that has become increasingly
common and allows users to upload and share videos
interactively. To this extent, it has become the first
source people use to obtain information in the health
field. The fact that more than one billion users upload
videos every minute supports this idea (14). Uploading
videos on YouTube is easy, and experts do not review
these videos before being published. Therefore, any
information can be uploaded to YouTube, which may
lead to inaccurate data (15). Studies investigating the
quality and reliability of YouTube videos about many
different diseases in the field of health (16-18). Studies
evaluating YouTube videos on certain diseases showed
low overall quality of YouTube videos and Google
content. In contrast, professional videos' reliability and
quality were higher (19-22).

This study aimed to assess the content, reliability, and
quality of YouTube videos offering information on the
definition, etiology, diagnosis, and treatment of bruxism.

The null hypothesis posited that the content and
quality of YouTube videos about bruxism were
insufficient.

MATERIAL AND METHODS

Design of The Study

This cross-sectional study assesses the quality and
reliability of English-language YouTube videos
addressing the etiology, diagnosis, and treatment of
bruxism in pediatric and adult populations.

Identification of Videos Related To The Topic

The video data were collected from YouTube, a
widely used online video-sharing platform, on
August 11, 2022. A new YouTube account was
created to minimize algorithmic bias related to
search history or user preferences. The video search
was conducted using three predefined keywords:
“bruxism,” “teeth clenching and grinding,” and
“bruxism in children.” The search results were sorted
by the “relevance” filter, which reflects the
platform's default settings. As 95% of YouTube
users watched the first 60—200 videos in the studies,
the 60 most-viewed videos were evaluated in the
current study (23,24). A total of 180 videos, 60
related to each keyword, were watched by the same
researcher. The URL addresses of all the included
videos were recorded to avoid losing video data in
the search results. After applying the exclusion
criteria, 71 videos were deemed unsuitable, leaving
109 (Figure 1). Based on the power analysis
conducted with a Type I error (a) of 0.05, 95%
power (1-B), and an effect size (d) of 0.8, the
required minimum sample size was calculated as 84
videos. 109 videos were included in the present
study, indicating that the sample size was statistically
sufficient. Videos unrelated to the subject matter,
duplicates, those not in English, those that did not
contain explanations, those that did not specify the
number of likes, those that lasted >15 min, or those
that contained advertisements were excluded from
the study. In previous studies (25,26), videos longer
than 15 minutes were excluded because they were
less engaging. Therefore, videos longer than 15
minutes were also excluded from the current study.
After screening based on these criteria, the study
encompassed 109 videos. The sources of the videos
were categorized into three groups: individual users,
dentists/ health professionals, and
hospitals/organizations.
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Figure 1. Video selection process.

Evaluation Criteria

Information regarding YouTube videos was evaluated
using the Content Quality Score, the Global Quality
Scale (GQS), the DISCERN Reliability Score, and the
viewer interaction metrics (27).

Characteristics. The description of the characteristics of
the videos included the uploaded sources, number of
views, number of likes, duration of the video (in
seconds), and the number of days since it was uploaded.
Because of a recent update in YouTube's policy, the
dislike count on videos is no longer publicly visible,
meaning dislikes cannot be considered a characteristic
indicator in this study. Viewer interactions were analyzed
based on two parameters: the interaction index,
calculated as ((number of likes — number of dislikes) /
total number of views) x 100, and the viewer rate,
calculated as (number of views/number of days since
upload) x 100 (28-32).

Content Quality Score. The quality score for the video
content was determined based on the criteria listed in
Table 1. The 14 criteria that determined the content
quality score were established by consensus among the
authors and were refined by obtaining feedback from five
experts for content validity. The criteria mentioned in the
video were scored as one point, and the criteria not
mentioned were scored as zero.

Based on the Content Quality Score classification, videos
were recorded as follows: videos with 0 points were not
useful; 1-3 points were slightly useful; 4—7 points were
moderately useful; 8—11 points were useful; 12—14 points
were very useful (33).

The content of the videos was assessed based on the
definition of bruxism and its etiology (psychological
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factors such as emotional stress; systemic conditions
such as sleep disorders, asthma, respiratory tract
infection, intestinal parasites, and
temporomandibular joint diseases; and malocclusion
and parafunctional habits), diagnosis (symptoms),
and treatment (preventive therapy or physical
therapy) pharmacological treatment, psychological
support, occlusal splint, surgical treatment/occlusal
adjustment, hypnosis, and Botox) (Table 1).

Global Quality Scale. GQS is a scale used to
evaluate the overall quality of online videos. GQS
was developed to evaluate the overall information
quality, educational value, and overall presentation
of a video (34). Very low quality, inadequate
information flow and lack of content, content that
provides no benefit for patients; Generally poor
quality, weak information flow, some information is
presented but many important topics are missing,
content that provides very limited benefit for
patients; Moderate quality, information flow is below
ideal, some key topics are sufficiently covered but
other topics are inadequately discussed, content that
is somewhat beneficial for patients; Good quality,
overall good information flow, most important topics
are addressed but a few are missing, content that is
beneficial for patients; Excellent quality, fluent
information presentation and highly beneficial
content for patients (35).

Video Reliability. The modified DISCERN is an
adapted version of the original DISCERN instrument
that has been modified to assess the reliability of
information content to suit specific research needs
(28,36). Reliability was investigated using the
modified DISCERN criteria, with a total score
between 0 and 5. The criteria were as follows: Are
the objectives clearly stated and achieved? Are the
sources of information trustworthy? Is the presented
information unbiased and balanced? Are additional
references provided for further patient consultation?
Are any uncertainties or limitations discussed? Each
criterion received a score of 1 if addressed in the
video, resulting in a total score range from 0 to 5
(18,33).
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Table 1. Criteria used to determine video quality.

Scoring items Score

Definition of bruxism 1
Etiology-psychological factors 1
Etiology-systemic conditions 1
Etiology-malocclusion 1
Etiology-parafunctional habits 1
Diagnosis-symptoms 1
Treatment-preventive treatment 1
Treatment-physical therapy 1
Treatment-pharmacological treatment 1
Treatment-psychological support 1
therapy
Treatment-occlusal splint 1
Treatment-surgical treatment/occlusal 1
adjustment
Treatment-hypnosis 1
Treatment-botox 1
Total Score 14

Statistical Analysis

Descriptive statistics for this study include values for
number, percentage, mean, standard deviation, minimum,
and maximum. Normality was evaluated via the Shapiro—
Wilk test. For comparisons between two independent
groups not normally distributed, the Mann-Whitney U
test was employed. The Kruskal-Wallis test was utilized
to compare three or more independent groups that did not
follow a normal distribution. Pairwise comparisons were
conducted with post-hoc  Bonferroni  correction.
Pearson’s chi-square test was applied to examine
relationships between categorical variables when sample
size assumptions were met; otherwise, Fisher’s exact test
was used. Analyses were conducted with IBM SPSS 25.
To ensure the reliability of the Content Quality Score,
GQS, and DISCERN reliability analysis evaluations, it
was investigated whether the values of the same
variables measured at different times were similar. For
this, a test-retest assessment was applied. The variability
of repeated measurements was evaluated using Spearman
Rank Difference Correlation and Kappa statistics.

RESULTS

Table 2 illustrates the descriptive statistics of the
characteristics, Content Quality Score, GQS, and

DISCERN. In terms of the distribution of videos
according to their characteristics, most uploaded
videos were from hospitals or institutional sources
(n=69; 63.3%). The analysis determined that the
measurements were stable and continuous. The
average Content Quality Score is considered
moderately useful. The average GQS score indicated
poor quality. Our DISCERN average, which reflects
the assessments of information completeness and
source reliability, was 1.51. Table 3 compares the
video features categorized by the video source. The
analysis revealed a statistically significant variance
in the means of the interaction indices depending on
the source (p < 0.05). According to the Bonferroni
result, the average interaction index in the individual
resource group was significantly higher than in the
hospital/institutional resource group (p = 0.001).
According to the source, no significant differences
were observed between the average number of
views, number of likes, viewing rate, Content
Quality Score, GQS, and DISCERN (p > 0.05).
According to the analysis results, a statistically
significant  relationship was found between
DISCERN scores and the sources from which the
videos were uploaded (p < 0.05). Upon examination
of the observations, videos with a DISCERN score
of 0 were predominantly uploaded individually. In
contrast, videos with 1, 2, or 3 scores were mainly
sourced from dentists/ health professionals and
hospitals/organizations (Table 4).

The rates at which the etiological factors and
treatment methods for bruxism are mentioned in the
videos are illustrated in Figures 2 and 3. In the
videos, 41.79% were related to psychological
factors, which are etiological factors, 34.32% to
systemic conditions, and 18.65% to malocclusion;
parafunctional habits were mentioned at a rate of
5.22%. Among the treatment methods, 18.78% were
preventive treatments, 11.60% were physical
therapies, 3.86% were pharmacological treatments,
18.23% were psychological treatments, 33.7% were
occlusal splint treatments, 6.07% were surgical
applications/occlusal adjustments, 0% were hypnotic
applications, and 7.73% were Botox treatments.
Table 5 outlines the variances in the interaction index
and likes concerning two duration categories, less
than or higher than 6 min, as per video analysis.
Videos exceeding 6 min showed a higher interaction
index (median = 1.96; p = 0.000), and likes similarly
suggested that durations exceeding 6 min were more
likely to have a median of 669,9524 (p = 0.007).
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Table 2. Descriptive statistics of characteristics, Content Quality Score, GQS, and DISCERN.

n % |
Individual users 10 9.2
Source Hospital_/organization 69 63.3
Dentlsts{health 30 275
professionals
Minimum Maximum Mean Standard Deviation
Views 16.00 416725.00 25870.64 59290.80
Likes 0.00 6500.00 349.51 1025.97
Duration (s) 0.00 805.00 44.30 120.06
Uploaded since 9.00 73500 | 23584 160.82
(days)
Interaction index 0.00 13.96 1.36 1.82
Viewing rate 2.10 39209.38 | 2286.66 5688.09
Content Quality 1 12 416 271
Score
GQS 1 4 1.47 0.88
DISCERN 0 4 1.51 0.96

Table 3. Comparison of video features according to upload source.

Standard  Mean

SUlrEE f ) Deviation  Rank
Individual 10 50339.00 129445.86 56.10
Number of views Hospital/organization 69 | 25224.33 @ 52780.79 | 55.20
Dentists/ health professionals = 30 = 19201.03 = 33255.23 54.18
Test statistics .035
P value 0.983
Individual 10 | 882.20 2019.32 | 65.35
Number of likes Hospital/organization 69  297.07 980 52.75
Dentists/ health professionals | 30 | 292.57 543.08 56.72
Test statistics 1.513
P value 0.469
Individual 10 2.07 0.94 83.20
Int;el:gg)t(lon Hospital/organization 69 1.19 2.07 47.81
Dentists/ health professionals = 30 1.52 1.34 62.13
Test statistics 13.089
P value 0.001*
Individual 10 | 3747.88 8894.25 | 58.20
Viewing rate Hospital/organization 69 2142.07 5632.3 53.97
Dentists/ health professionals | 30 | 2132.14 4554.80 | 56.30
Test statistics .226
P value 0.893
Individual 10 4.40 2.59 58.90
ConteSnt Qulity Hospital/organization 69 4.25 2.88 55.33
core Dentists/ health professionals = 30 3.87 2.39 52.93
Test statistics .294
p value 0.863
Individual 10 1.40 0.7 55.60
GQS Hospital/organization 69 1.55 0.98 56.67
Dentists/ health professionals | 30 1.30 0.65 50.95
Test statistics 1.145
p value 0.564
Individual 10 1.00 0.94 40.20
Hospital/organization 69 1.54 1.05 55.23
PSSR Dentists/ health professionals 30 1.63 0.67  59.40
Test statistics 3.046
p value 0.218
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Table 4. Relationship and crosstab between video sources and DISCERN.

Sources

DISCERN Individual B Dentists/ health professionals

n
n 4 12 1
0 % 23.5 70.6 5.9
%S 40.0 17.4 3.3
n 2 24 11
1 % 5.4 64.9 29.7
%S 20.0 34.8 36.7
n 4 18 16
2 % 10.5 47.4 42.1
%S 40.0 26.1 53.3
n 0 14 2
3 % 0.0 87.5 12.5
%S 0.0 20.3 6.7
n 0 1 0
4 % 0.0 100.0 0.0
%S 0.0 14 0.0
Test statistics 16.453
p value 0.019*
Etiologies of bruxism Treatments of bruxism
5 005 10,00%
o 35,00%
o 30,00%
35,00% 25,00%
30,00% 20,00%
i 15,00%
i 10,00% I
20,00% 5,00% I
15,00% 0,00% L .
3 3 & 3 & & ¥ s
10,00% F ¢ @éﬁq a&‘@ \_‘@0‘# 9@\6&0 é‘,}«\@ @96 &
5,009 @,ﬁ \\é\& Py ¢ && & A
. N g <
0,00% . &@& ¢ @C’O\ \\é‘o\ &
psychological ~ systemic ~ malocclusion parafunctional Q rg& ¢
factors conditions habits ¢
Figure 2. Etiologies of bruxism. Figure 3. Treatments of bruxism.
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Table 5. Comparison of video features according to duration (s).

Video n Standard
Duration deviation
. <6min 88 23011.49 49150.24 52.77
Number of views
>6min | 21 | 37851.86 | 91038.24 64.33
Test statistics 728.00
p value 0.132
NI 6 s <6min 88 273.05 889.51 51.03
>6min | 21 669.95 1452.16 71.62
Test statistics 575.00
p value 0.007*
L <6 min 88 1.22 1.95 49.39
Interaction index :
>6 min | 21 1.97 0.97 78.52
Test statistics 430.00
p value 0.000*
.. <6min 88 1783.67 4932.57 52.30
Viewing rate :
>6min | 21 | 4394.40 | 7943.49 66.33
Test statistics 686.00
p value 0.067
Content Quality Score <6min @88 3.86 2.46 52.29
>6 min | 21 5.38 3.37 66.36
Test statistics 685.50
p value 0.064
GQS <6 min @ 88 1.43 0.83 54.10
>6 min | 21 1.62 1.07 58.79
Test statistics 844.50
p value 0.431
DISCERN <6 min @ 88 1.45 0.98 52.84
>6 min | 21 1.76 0.83 64.07
Test statistics 733.50
p value 0.125
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A statistically significant correlation was identified
between the DISCERN scores and video duration (p <
0.05). Upon examining the observations regarding this
relationship, it was noted that videos with a duration of
<6 min predominantly received scores of 0—1, whereas
videos lasting >6 min mainly obtained scores of 2-5
(Table 6). Regarding the Content Quality Score and GQS
analysis, Tables 7 and 8 reveal no significant differences
in the number of views, viewing rate, number of likes,
and interaction index for the Content Quality Score, and

GQS categories.

According to the analysis results, a statistically
significant difference was found between the
interaction index means according to the DISCERN
score groups (p < 0.05). The average interaction
index of the group with DISCERN scores of 2—5 was
higher than that of the group with scores of 0-1.
According to the DISCERN scores, no statistically
significant differences were observed between the
average number of views and likes (p > 0.05) (Table
8).

Table 6. Relationship between video duration and grouped DISCERN and crosstab.

Video Duration

DISCERN
n
%
0-1
%V.D.
n
%
2-5
%V.D.

Test statistics

p value

<6 min
48
88.9
54.5
40
72.7
45.5

>6 min
6
11.1

28.6
15
27.3
71.4

4.576

0.032*
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Table 7. Relationship between video duration and grouped DISCERN and crosstab.

Content Quality Score n

Mean

Standard

Deviation

Mean Rank

1-3 51 19037.92 34681.19 58.02
Number of 4-7 43 | 23962.79 54322.3 51.72
Views 8-11 14  57607.29 117262.48 52.79
12-14 1 | 12064.00 - 73.00
Test Statistics 1.321
p value 0.724
1-3 51 262.18 897.1 55.27
Number of 4-7 43 | 346.81 878.09 53.36
likes 8-11 14 = 680.57 1734.99 56.75
12-14 1  285.00 - 87.00
Test Statistics 1.191
p value 0.755
1-3 51 1.03 1.10 48.59
. 4-7 43 1.50 1.71 59.56
'”tfgjg)t('on 8-11 14 205 3.5 61.93
12-14 1 2.36 - 89.00
Test Statistics 4.835
p value 0.184
1-3 51 1840.02 5557.74 55.88
4-7 43 | 1815.31 3928.27 52.30
Viewing rate 8-11 14 4588.11 9159.45 56.50
12-14 1  13113.04 - 105.00
Test Statistics 2.887
p value 0.409

Table 8. Comparison of video features according to GQS and DISCERN Score.

M Standard DISCERN Standard
ean .. Mean o,
Deviation score Deviation
Number of 12 = 93 28715.84 63480.42 0-1 54 30032.06 60065.07
VIS 3-4 16 9332.94 15908.02 2-5 55 | 21784.89 58783.3
p value 338 0.928
Number of 12 93 39520 @ 1104.28 0-1 54 | 37454  1113.20
likes 34 16 8394  107.25 2.5 55 324095 9422
p value 754 0.430
Interaction 1-2 93 1.22 1.41 0-1 54 0.88 0.94
index 34 16 216 3.30 2.5 55  1.83 2.31
p value .140 0.002*
Viewing 1-2 | 93 241781  5998.06 0-1 54 = 2307.98  6143.02
rate 3-4 16 152436  3401.07 2-5 55 226572  5260.22
p value 732 0.497
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DISCUSSION

Bruxism is common in adults and children, and its
diagnosis, treatment, and etiological factors are of
interest. One study reported that most patients prefer
online resources to obtain information and that these
resources are significantly effective in their treatment
decisions (37). Therefore, high-quality resources are
needed to get accurate information on the subject.
YouTube, a free and expansive platform, can reach a
broad swath of the general population, facilitating the
dissemination of information across diverse subjects
(31). Therefore, in this study, YouTube videos were used
to evaluate the quality and usefulness of information on
the etiology, diagnosis, and treatment of bruxism in
adults and children. Prior research has investigated
YouTube’s role as a source of information regarding
health issues, such as oral leukoplakia, dental caries, oral
cancer, diabetes, oral healthcare, and temporomandibular
dysfunction (18,27,29,31,38). As far as we are aware,
this research represents the first thorough assessment of
the content of YouTube videos addressing bruxism
across both pediatric and adult populations.

Considering video sources, 90.8% of the videos were
produced from  professional  sources (hospital
institution/dentists/ health professionals). Similar to these
findings, Gas et al. (39) in a study examining the effect
of botulinum toxin on bruxism, stated that a high rate of
loading was obtained from professional sources. In
addition, in a study by Hassona et al. (29) examining
YouTube videos on oral cancer, the number of uploads
from professional sources was higher than from other
sources.

The results of a study by Rachmawati et al. (27) indicate
that videos uploaded by health professionals tend to
garner higher viewing rates and interaction index values
than those uploaded by independent users. In contrast,
the average interaction index of videos uploaded by
individual sources was significantly higher than that of
videos uploaded by hospitals or institutions. This
demonstrates that people’s interest in the experiences
gained from individual experiences was greater than their
interest in professional sources. Although interest in
videos uploaded by individual sources is high, it has been
determined that their reliability is lower than that of
professional sources. In support of this result, Us et al.
(6) in a study examining the content and quality of
YouTube videos on bruxism in children concluded that
videos uploaded by health professionals were more
comprehensive, reliable, and of higher quality.

A study examining students’ video-based learning levels
demonstrated that videos shorter than 6 min were
watched until the end (40). In addition, the actual
viewing time of YouTube health videos of different
lengths is reported to be 6 minutes on average (19).

Based on this, video evaluations were made in this
study, accepting 6 min as a limit. However, in this
study, the number of likes and interaction indices of
videos with a duration of >6 min were higher.
Moreover, consistent with the study by Rachmawati
et al. (27), videos with a duration of >6 min had a
higher DISCERN score than videos with a duration
of <6 min in the current study. This result implies
that longer videos are more reliable than shorter
videos. Although longer videos are found to be
significantly more trustworthy than shorter videos, in
today's instant culture there is a risk that longer
videos will not be watched. Therefore, it is important
for video uploaders to produce videos as short as
possible that contain high-quality and reliable
information.

In a separate study assessing YouTube videos as a
resource for information regarding emergency
treatment of traumatic dental injuries, the content
and quality of videos with longer duration were
higher (41). In another study that analyzed YouTube
videos about oral hygiene practices during the
coronavirus disease 2019 epidemic, longer videos
had higher Content Quality Scores (33). A study
examining the quality of YouTube videos regarding
Botulinum toxin application in treating bruxism
demonstrated that the duration of low-quality videos
was short. In contrast, the duration of medium and
excellent-quality videos was longer (39). However,
in this study, no significant difference was identified
between the duration of the videos and the Content
Quality Score and GQS values. This can be
explained by the fact that some short videos can
receive high scores by effectively addressing specific
topics despite their length, while some longer videos
are scored low due to insufficient content.

In the videos examined, the psychological etiological
factors were the most frequently mentioned, and the
parafunctional habits were the least frequently
mentioned. The most well-known treatment method
for bruxism is occlusal splint application; however,
hypnosis treatment, a complementary medicine
method, has not been mentioned. Pharmacological
treatments and surgery are the least commonly used
treatments. Eliminating the lack of knowledge
regarding bruxism's etiology and treatment methods
is critical, particularly in directing patients, early
diagnosis, and implementing the correct treatment.
This study identified no significant differences when
comparing the Content Quality Score and GQS
values with the interaction index, viewing rates,
number of views, and likes. However, a significant
difference was detected between the grouped
DISCERN score averages and the interaction index.
The interaction index of videos with DISCERN
scores between 2 and 5 was significantly higher than
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that of videos with DISCERN scores between 0 and 1.
Therefore, reliable videos are attracting increasing
interest. This coincides with the findings of Kovalski et
al. (18), who concluded that videos with higher
credibility have greater visibility and popularity.

The results of this study revealed that although the
number of views of YouTube videos on bruxism was
quite high, the number of videos with high-quality
information content was below average. The mean
DISCERN score of the videos examined was 1.5, the
mean GQS score was 1.4, and the mean Content Quality
Score was 4.1, all well below the mean. Based on these
data, the null hypothesis of the current study was not
rejected.

This study had some limitations. The results of YouTube
search-time statistics may vary depending on the
keywords used. The dynamism of uploading, deleting,
and liking YouTube videos also causes the results to
differ. Moreover, only English videos were evaluated;
assessing video content in different languages is
essential. In addition, the study was limited by video
duration, and YouTube no longer shows the number of
dislikes, which are other factors that limit the data
evaluation.

CONCLUSION

This study evaluated the quality, content, and reliability
levels of YouTube videos on bruxism for adults and
children. The findings revealed that the videos were
generally inadequate in terms of content. Basic topics
such as etiological factors and treatment approaches were
frequently omitted, and the general quality and reliability
levels were low. In line with these results, health
professionals should be encouraged to produce and share
scientifically accurate, comprehensive, and reliable video
content.
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Farkh Adeziv Sistemlerin Ve Kompozitlerin Geleneksel Yontem Ve ER:YAG Lazer ile
Hazirlanms Simif V Kavitelerde Mikrosizinti1 A¢isindan Arastirilmasi

Investigation Of Different Adhesive Systems And Composites In Terms Of
Microleakage In Conventional Method And ER:YAG Laser Prepared Class V Cavities

ABSTRACT

Objective: The aim of this study is to examine the microleakage caused by different
adhesive systems and composites in class V cavities prepared with traditional method and
Er:YAG laser.

Materials and Method: 48 permanent molars without decay and restoration were
removed and kept in distilled water after residual tissue were removed. Eight groups were
formed with six teeth in each group; Group-1: Bur preparation (Bp)+ CLEARFIL
Universal Bond Quick (UBQ)+CLEARFIL MAJESTY ES-2 Classic (ME2); Group-2:
(Bp)+Bisco Universal Primer™ (UP)+(ME2); Group-3: (Bp)+(UBQ)+Ceram X
SphereTEC™ (CX); Group-4: (Bp)+(UP)+(CX); Group-5: Laser preparation
(Lp)+(UBQ)+(ME2); Group-6: (Lp)+(UP)+(MEZ2); Group-7: (Lp)+(UBQ)+(CX); Group-
8: (Lp)*+(UP)+(CX). All teeth were subjected to 1500 thermocycles between 5°C and
55°C. Subsequently, the specimens were immersed in 0.5% basic fuchsin solution for 24
hours. Dye penetration at the adhesive—dentin interface in longitudinally sectioned Class V
cavities was evaluated under a stereomicroscope using a scoring system assessed by two
independent observers. The adhesive—dentin interface and hybrid layer morphology were
further examined using scanning electron microscopy (SEM). Statistical analyses were
performed using the Mann—-Whitney U test, Kruskal-Wallis one-way analysis of variance,
and Dunn’s multiple comparison test, with a significance level set at p<0.05.

Results: Microleakage scores on the cervical margins were found to be higher than those
on the occlusal margins across all experimental groups. Furthermore, the method of cavity
preparation did not result in a statistically significant difference in microleakage values at
the occlusal margins of the restorations (p>0.05). Similarly, the adhesive strategy
employed did not yield a statistically significant effect on microleakage (p>0.05).
Conclusion: Clearfil Majesty ES-2 composite demonstrated superior performance in terms
of microleakage compared to the other tested materials. Therefore, it may be considered a
suitable option for the restoration of Class V cavities.

Key Words: Microleakage, Universal Adhesive, Er:YAG Laser, Class V Cavity.

0z

Amag: Bu calismanin amaci, geleneksel yontem ve Er:YAG lazerle hazirlanmis sinif V
kavitelerde farkli adeziv sistemler ve kompozitlerin neden oldugu mikrosizintiy
incelemektir.

Gere¢ ve Yontemler: Ciirlime ve restorasyonu olmayan 48 daimi azi disi cikarilarak,
artakalan dokular temizlendikten sonra distile suda muhafaza edildi. Alt1 disten olusan
sekiz grup olusturuldu; Grup-1: Frez hazirligi (Bp)+ CLEARFIL Universal Bond Quick
(UBQ)+CLEARFIL MAJESTY ES-2 Classic (ME2); Grup-2: (Bp)+Bisco Universal
PrimerTM (UP)+(MEZ2); Grup-3: (Bp)+(UBQ)+Ceram X SphereTECTM (CX); Grup-4:
(Bp)+(UP)+(CX); Grup-5:  Lazer  hazirhgi  (Lp)+H(UBQ)+(ME2);  Grup-6:
(Lp)+(UP)+(ME2); Grup-7: (Lp)+(UBQ)+(CX); Grup-8: (Lp)t+(UP)*+(CX). Tum disler
1500 kez termal dongiiye (5-55°C) tabi tutuldu. Daha sonra %0,5 bazik fuksin icerisinde
24 saat bekletildi. Boya penetrasyonu, iki gozlemci tarafindan hazirlanan skor tablosuna
gore stereo mikroskop altinda sinif V kavite uzunlamasima kesitlerinde, adeziv sistem-
dentin ara yiizeyinde degerlendirildi. Adeziv materyal-dentin ara yiizeyleri ve hibrit
tabakanim yapis1 Taramali Elektron Mikroskobu (SEM) analizi ile incelendi. Istatistiksel
analizler Mann-Whitney U testi, Kruskal Wallis Tek-Yonlii Varyans Analizi ve Dunn'in
coklu karsilastirma testi ile degerlendirildi (p<0,05).

Bulgular: Tim gruplarda servikal yiizeylerdeki mikrosizinti skorlarinin okliizal
yiizeylerden daha yiiksek oldugu belirlendi. Kavite hazirlama ydnteminin restorasyonlarin
okliizal yiizeylerindeki mikrosizint1 degerleri arasinda istatistiksel olarak anlamli bir fark
yaratmadigi (p>0,05) belirlendi. Adeziv yontemin mikrosizint1 acisindan istatistiksel olarak
anlaml bir sonug¢ vermedigi gézlemlendi (p>0,05).

Sonug: Clearfil Majesty ES 2 kompozitin mikrosizinti agisindan daha basarili oldugu
gozlemlendi. Clearfil Majesty ES 2 kompozit smif V kavite restorasyonu igin tercih
edilebilir.

Anahtar Kelimeler: Mikrosizint1, Universal Adesiv, Er:YAG Lazer, Smif V Kavite.
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INTRODUCTION

Class V cavities are one of the most significant
restorations in restorative dentistry due to the cervical
margins mostly end at the cemento-enamel junction can
lead to difficulties in the application of restorative
materials, adhesion problems, microleakage, secondary
caries and even advanced pulpal problems in long-term
prognosis (1,2). As a result of the developments that
have occurred over the years, microleakage observed
between the tooth and the restoration is still considered
to be the cause of failure, despite the increase in the
dental bonding coefficients of the materials used today
(3,4). Microleakage in general; It can be defined as the
passage of oral fluids, bacterial toxins, enzyme, and ions
through the space between the restoration and the tooth
(5). Another factor affecting the success of the
restoration is; cavity preparation method (6). The “smear
layer” consisting of organic and inorganic residues in
cavities opened with the use of conventional diamond
burs causes microleakage as it negatively affects the
adhesion of the restorations (7,8). Although the
formation of smear layer is eliminated thanks to the
increasing laser technologies, there is a risk of
microleakage as a result of structural changes and
irregular surfaces on enamel and dentin. The type of burs
used changes the chemical and physical properties of
dentin tissue during cavity formation (9). For example;
The “smear layer”, which consists of organic and
inorganic residues in the cavities where diamond burs are
used, is thicker than that of carbide burs and causes more
irregularities in the dentin tissue (10). This irregularity
affects dentin adhesion negatively and increases the risk
of microleakage. In their study, Cardoso et al. (11)
reported that the adhesion bond values in cavities
prepared using ultrasonic devices and Er:YAG laser were
lower than those in cavities prepared with diamond bur.
Utilizing of laser; by trying to rapidly evaporate the
hydroxyl groups in the inorganic part of dental tissues
and the water molecules in the organic part, it creates
small explosions (12) and leads to the occurrence of
“dental ablation” (13,14). As a result of explosive
ablation formed by water molecules, 1-10 um
indentations are formed on the surface (15). In this
roughening technique, microcraters are formed that
negatively affect the bonding as a result of ablation
formation (16-19). In none of the previous studies, the
microleakage values of two universal adhesives with
different application methods, Er:YAG laser and cavities
prepared by traditional method were not compared.
Based on this the aim of the current study is to examine
the amount of microleakage that occurs in restorations
made using different adhesive systems and composites in
class V cavities prepared with traditional method and
Er:'YAG laser.

MATERIAL AND METHODS

Approval was obtained for this study from
University of Kocaeli “Non-Interventional Clinical
Research Ethics Committee”. Ethics committee
approval number is KU GOKAEK 2019/27.

Preparation Of Teeth And Cavities

In the current study, a total of 48 permanent molars
without caries and restoration were extracted and
kept in distilled water after removing tissue residues.
The collected teeth were randomly selected and
divided into eight groups, with an equal number of
samples in each group. Eight groups were formed,
six teeth in each group. Class V cavities were
prepared on the buccal and lingual surfaces of the
teeth. A total of 96 cavities were obtained. The
occlusal borders of the cavities were prepared in the
enamel and the cervical borders were prepared 1.5
mm apical to the cemento-enamel junction. Matrix
bands with a mesio-distal width of 3 mm and an
occluso-gingival size of 3 mm were prepared to
ensure standardization in cavity dimensions. These
templates were used while preparing cavities. The
cavity depth was determined as 2 mm. This was
controlled by the periodontal probe.

Non-contact head was used during cavity preparation
with Er:YAG laser. The tip of the laser was held 7
mm from the tooth surface and was carried out under
air-water cooling. The energy values of the laser
were used in accordance with the manufacturer's
recommendations. It was adjusted to 4.00 W
(200mJ/20 Hz). For laser cavity preparation, a
cylindrical tip type of 1.3 mm in diameter and 14
mm in length was preferred.

Cavity preparation with bur was also carried out
under air-water cooling. In the preparation of the
cavities, diamond rond burs attached to the aerator
were started and then finished with reverse conical
burs. The burs used were renewed every eight
cavities.

Establishment Of Studying Groups

Eight groups were formed, six teeth in each group.
The treated groups are presented in Table 1.
Manufacturers and composition of the adhesive
materials utilized in this study are presented in Table
2. A2 shades of both composites were preferred for
the study. Since the cavity depths are 2 mm each, the
composites are applied in a single layer and
polymerized. Composite materials investigated in the
study are presented in Table 3.

99

Journal of International Dental Sciences / Uluslararast Dis Hekimligi Bilimleri Dergisi 2025;11(2):98-108.



Table 1. Experimental design.

Bur

CLEARFIL Universal Bond

Clearfil Majesty ES-2 Classic

Quick
2 Bur Universal Primer Clearfil Majesty ES-2 Classic
3 Bur CLEARFIL U_nlversal Bond Ceram X SphereTEC
Quick
4 Bur Universal Primer Ceram X SphereTEC
5 Er:YAG Laser CLEARFILQLL.:ir::lI\(/ersaI Eeld Clearfil Majesty ES-2 Classic
6 Er:YAG Laser Universal Primer Clearfil Majesty ES-2 Classic
7 Er:YAG Laser CLEARF“‘QLJE:'I\(/ Sl BT Ceram X SphereTEC
8 Er:YAG Laser Universal Primer Ceram X SphereTEC

Table 2. Adhesive materials investigated in the study.

Adhesive system Company Lot no ‘
) Universal adhesive
Ulifivarezl Bisco Inc., MDP, Bis-GMA, system used by
) Schaumburg, IL, ~ HEMA, ethanol, water, mixing two 1900003107-08
Primer USA initiators bottles, Primer A
and Primer B
Adhesive: HEMA, Bis-
GMA, MDP, hydrophilic
amide monomers,
colloidal silica, silane, Universal adhesive
Cl.earfil Kuraray Noritake sodltuhm f|:]0l‘lge ar:d CcQ systen;) n:t;a\ single
Universal Dental Inc., ethanol and water. ottle 000017
Bond Quick Okayama, Japan = DC Activator: Ethanol,

initiators and accelerators h .
7" generation

It is stated that the film
thickness is 5-10
microns.

MDP: 10-Methacryloyloxydecyl dihydrogen phosphate
Bis-GMA: Bisphenol A-glycidyl methacrylate
HEMA: 2-Hydroxyethyl methacrylate
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Table 3. Composite materials investigated in the study.

Kuraray Noritake

Clearfil Majesty Dental Inc

ES-2 Okayama, Japan
Dentsply, .
Ceram X Konstanz, o
Germany

The teeth whose restorations were completed were kept
in distilled water for 24 hours. Afterwards, finishing and
polishing prosedures were applied using Sof-Lex discs
(3M ESPE, St. Paul. MN, USA) with the help of a low
speed micromotor. The discs moving from thick to fine
grain were applied sequentially, each for 15-20 seconds.
After each disc, the tooth surface was thoroughly washed
and dried before polishing with the other disc. New discs
are used every eight restorations.

Application Of The Microleakage Test

After the polishing process of the restorations was
finished, thermal cycles were applied to all samples
between 5(£2)°C-55(£2)°C for 1500 times (thermal
cycles is usually perform for 1500 times in scientific
researhes). They were kept for 30 seconds in water baths
and the transfer time between baths was 15 seconds.

Dye penetration method has been used to measure the
amount of microleakage occurring in restorations. Before

Bisphenol A-glycidyl
methacrylate

Silanized barium glass filler
Prepolymerized organic filler
Hydrophobic aromatic
dimethacrylate
Hydrophobic aliphatic
dimethacrylate
DI-Camphorquinone
Accelerators

Initiators

Pigments

260070

Methacrylate modified
polysiloxane (organically
modified ceramic)
Dimethacrylate resins
Fluorescent pigment

UV stabilizer

Stabilizer

Camforoquinone

Ethyl-4 (dimethylamino)
benzoate

Bis (4-methyl-phenyl)
iodonium hexa orthophosphate
Barium-aluminum-borosilicate
glass

Ytterbium orur

Iron oxide and titanium oxide
silicate pigments by color

1810001024

this test, the areas outside the 1 mm area around the
restorations were covered with nail polish in order to
prevent paint transfer from the areas outside the
restoration area. The prepared samples were kept in
the dye solution for 24 hours. 0.5% basic fuchsin
solution was preferred as a dye material (basic
fuchsin is the most prefer dye for penetration method
related with microleakage studies). After the soaking
process was completed, the samples were thoroughly
cleaned under running tap water and all surfaces
were brushed.

The restored teeth were separated into two vertically
using a precision cutting device after being kept in
basic fuchsin solution. The 150 mm diameter
diamond cutting disc was used at a speed of 1,000
Rpm and under water cooling. 96 sections were
obtained from 48 teeth. Occlusal and cervical walls
of a total of 96 restorations were evaluated under a
stereo microscope (Zeiss Stereo Discovery V12,
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Germany) for microleakage. The amount of dye leaks
seen along the occlusal and cervical margin for each
restoration were measured at 40X magnification. One of
sample from each group was examined under scanning
electron microscope (SEM, Tescan, USA) representative.
The samples were plated with 100 Angstrom (A°) gold
under vacuum in the gold and carbon plating apparatus.
Subsequently, the resin-dentin interfaces of the samples
were examined under a scanning electron microscope at
1500X magnification and their microphotographs were
taken.

Statistical Analysis

Statistical evaluation was made with IBM SPSS 20.0
(IBM Corp., Armonk, NY, USA) package program. The
normal distribution test was evaluated with the
Kolmogorov-Smirnov Test. Numerical variables with
normal distribution were given as mean * standard
deviation, and numerical variables not showing normal
distribution were given as median (25th-75th percentile).
Differences between groups were tested with Mann-
Whitney U test, Kruskal Wallis One Way Variance
analysis and Dunn's multiple comparison for numerical
variables that do not have normal distribution. For the
testing of two-sided hypotheses, p<0.05 was considered
sufficient for statistical significance.

RESULTS

The mean microleakage and standard deviation values
obtained from the occlusal and cervical edges of the
restorations made using two different adhesive systems
and two different composites to cavities prepared with
Er:-YAG laser or traditional method are shown in Table
4. Distribution of microleakage scores on occlusal and
cervical edges according to the groups are presented in
Table 5.

It is clearly observed in Table 5 that the statistically
significant difference (p<0.001) between the levels of
cervical microleakage is due to the distribution of the
scores within the groups. No microleakage was found in
the occlusal in eight of the twelve samples in the group
prepared with bur, using Universal Bond Quick as the
adhesive material and restored with Majesty ES-2 (score:
0).
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On the other hand, ten of the twelve specimens in the
group prepared with laser, where the same adhesive
material and composite were preferred, microleakage
was observed on the cervical surface covering the
entire cervical surface (score:3).

Microleakage covering the entire cervical surface
(score:3) was observed on the cervical surface in ten
of the twelve samples in the group using Universal
Primer as the adhesive material prepared with
Er:-YAG laser and Ceram X as composite material.
Microleakage levels observed on the cervical and
occlusal surfaces of all groups included in our study
were compared. While there was no statistically
significant difference between the microleakage
values on the occlusal surfaces, which groups caused
the highly significant difference (p<0.001) detected
on the cervical surfaces was determined by the
multiple comparison test. The difference between
microleakage values detected on the cervical and
occlusal surfaces of the restorations in each group
was evaluated using the Mann-Whitney U test.

No statistically significant difference was found
between cervical and occlusal microleakage levels in
the group prepared with bur, using Universal Bond
Quick as adhesive material and using Clearfil
Majesty ES-2 as composite material (p>0.05).

In all other groups, a statistically significant
difference was found between the microleakage
values observed on the cervical and occlusal
surfaces. (p<0.05) The amount of microleakage
observed on the cervical surfaces in all groups was
higher than the occlusal surfaces.

The difference between the cervical and occlusal
microleakage levels of the bur groups and the
Er:-YAG laser groups was evaluated with the Mann-
Whitney U Test. It was determined that the cavity
preparation method did not create a statistically
significant difference between the microleakage
values on the occlusal surfaces of the restorations.
However, the difference between the microleakage
levels on the cervical surfaces was found to be
highly significant (p<0.001).

Images of groups in Stereo Microscope and
Scanning Electron Microscope (SEM) are shown in
Table 6.
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Table 4. Statistical evaluation of the cervical and occlusal microleakage levels of the groups.

1.Bur + CLEARFIL Universal Bond
Quick + CLEARFIL MAJESTY ES-2
Classic

2. Bur + Universal Primer + CLEARFIL
MAJESTY ES-2 Classic

3. Bur + CLEARFIL Universal Bond
Quick + Ceram X

4. Bur + Universal Primer + Ceram X

5. Laser + CLEARFIL Universal Bond
Quick + CLEARFIL MAJESTY ES-2
Classic

6. Laser + Universal Primer +
CLEARFIL MAJESTY ES-2 Classic

7. Laser + CLEARFIL Universal Bond
Quick + Ceram X

8. Laser + Universal Primer + Ceram X

Median (25.-75. Percentiles)

(Mean £ SD)

0,50 (0,00-1,00)
(0,58 + 0,67)

1,00 (1,00-2,00)
(1,50 + 0,79)

3,00 (2,00-3,00)
(2,41 +0,79)

2,00 (2,00-2,75)
(2,08 + 0,66)

3,00 (3,00-3,00)
(2,83 £0,38)

2,00 (1,00-3,00)
(2,00 £ 0,95)

3,00 (2,00-3,00)
(2,41 £0,79)

3,00 (3,00-3,00)
(2,83 £0,38)

Median (25.-75. Percentiles)

(Mean £ SD)

0,00 (0,00-1,00)
(0,33 + 0,49)

0,50 (0,00-1,00)
(0,50 + 0,52)

1,00 (0,00-1,00)
(0,75 + 0,62)

1,00 (0,00-1,00)
(0,75 + 0,86)

1,00 (0,00-1,00)
(0,83 £ 0,83)

0,00 (0,00-1,00)
(0,50 £ 0,67)

1,00 (0,25-1,00)
(0,91 = 0,66)

1,00 (0,00-1,00)
(0,75 + 0,62)
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Table 5. Distribution of microleakage scores on occlusal and cervical edges according to the groups.

Groups
Occlusal 8 4 0 0
1. Bur + UBQ + ME2
Cervical 3 8 1 0
Occlusal 6 6 0 0
2. Bur + UP + ME2
Cervical 0 8 2 2
Occlusal 4 7 1 0
3. Bur + UBQ + CX
Cervical 0 2 3 7
Occlusal 5 6 0 1
4, Bur + UP + CX
Cervical 0 2 7 3
Occlusal 4 7 0 1
5. Laser + UBQ + ME2
Cervical 0 0 2 10
Occlusal 7 4 1 0
6. Laser + UP + ME2
Cervical 0 5 2 5
Occlusal 3 7 2 0
7. Laser + UBQ + CX
Cervical 0 2 3 7
Occlusal 4 7 1 0
8. Laser + UP + CX
Cervical 0 0 2 10
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Table 6. Images of groups in Stereo Microscope and Scanning Electron Microscope (SEM).

Microleakage Images Microleakage Images of the Microleakage Images of the
Under Stereo Occlusal Surface in SEM Cervical Surface in SEM
Microscope 1500x 1500x

SEMHV 00K WO 1532
View i 100y et 85 o
SEMMAG 150%e  Caeimity 129225
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DISCUSSION

Microleakage in dentistry is such an important concept in
terms of the prognosis of the restorations (20).
Microleakage occurring at the tooth/restoration interface
is thought to be one of the main factors affecting the
durability and clinical life of the restoration (21-23).
Factors affecting the success of the restoration have been
examined in numerous studies (24,25). Among these,
there are several parameters such as physical and
chemical properties of the adhesive material and
restoration material used, localization of cavitation,
polymerization types and durations of materials, cavity
preparation techniques, patient occlusion and physician
manipulation (24,25). Based on this, success rates of
different cavity preparation techniques and different
adhesives and composites used in terms of microleakage
in class V cavities were examined in this study.
Depending on the developments in technology, the use of
laser in dentistry is also becoming widespread. The use
of laser during cavity preparation in the restorative area
has been presented as an alternative to traditional
methods. Due to the absence of pain and vibration, and
the less disturbing sound, it has begun to be preferred in
individuals with dental phobia (26). The lack of smear
layer in the cavities prepared with laser, the bactericidal
effect of the laser on the cavity surfaces and the presence
of irregular surfaces that occur mechanically. However,
there are publications claiming that these surfaces affect
adhesion positively, as well as publications stating that
they negatively affect the spread of the adhesive
material. Therefore, in the present study, it was aimed to
observe the effect of using Er:YAG laser in cavity
preparation on dentin surfaces and bonding of different
adhesive systems to dentin in vitro and to compare this
effect with the traditional method. It was purposed to
examine the occlusal and cervical edges of the
restoration using the microleakage test and to evaluate
the resin-dentin interface under stereo microscope and
SEM.

In another study conducted in 2016, Ozel et al. (27)
investigated the effect of cavity filling techniques on
microleakage in class Il restorations prepared with Er:
YAG laser and diamond bur. They preferred two
different cavity preparation and filling techniques. The
results obtained from our study coincide with the data
obtained by the researchers at the end of this study. It
was observed that there was more microleakage in the
cervical regions compared to the occlusal regions in all
groups. In addition, cavities prepared using the Er:-YAG
laser showed more microleakage at both occlusal and
cervical margins than conventionally prepared using bur,
independent of restorative materials. Although the

preferred teeth and cavity shapes in the two studies
are different, the microleakage results obtained are
similar.

In the study of Bahadir et al. (17) published in 2019,
they compared the microleakage values by restoring
the class V cavities prepared in molar teeth with
different cavity preparation methods with glass
ionomer cements. As different cavity preparation
methods; they preferred Er:YAG laser, Er,Cr:YSGG
laser and traditional method. As a result of the study,
they found that the microleakage values observed on
the cervical surfaces were higher than the occlusal
surfaces, which is consistent with our study. The
researchers reported a statistically significant
difference between the cavity preparation methods in
both SEM and microscopic examinations (p<0.05).
In our study, while the difference between bur and
laser groups were not significant in the occlusal
surface, it was found highly significant in the
cervical surfaces (p<0.001). It can be suggested that
the difference in microleakage level occurring on the
occlusal surface between these two studies are due to
the restoration materials used (glass ionomer cement
and adhesive composite) or to the difference in the
selected tooth structures (molar and premolar).

In a study by Ozsevik et al. (28), they divided the
teeth into three different groups after preparing class
V cavities in 30 premolar teeth. After applying
different adhesive systems (Clearfil Universal Bond-
silane-based, Single Bond Universal-silane-based
and Adper Single Bond 2-silane-free), they
performed their restorations with composite
materials. As a result of the study, they stated that
there is a significant difference between adhesive
systems in microleakage values. According to this
study, the lowest microleakage value was observed
in Single Bond Universal. There was no statistically
significant difference between Clearfil Universal
Bond and Adper Single Bond 2 (p> 0.05).
Microleakage values observed in occlusal in all
restorations were found to be less than gingival
surfaces. We also used two different universal
adhesive systems in our study. At the end of our
study, we concluded that the adhesive systems we
used did not show a significant difference in terms of
microleakage (p> 0.05). Similar to the work of
Ozsevik et al. (28), the amount of microleakage
occurring on gingival surfaces was found to be
higher in this study.

In a study published in 2016, Motevaselian et al.
(29), compared microleakage values using three
different adhesive systems in class V cavities. Teeth
with prepared cavities are divided into four groups.
As the adhesive material to the groups, respectively;
Adper Single Bond 2, Clearfil SE-Bond, Scotchbond
Universal adhesive (self-etch) and Scotchbond
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Universal adhesive (total-etch) were applied. The
researchers reported that the adhesive materials used at
the end of the study did not make a significant difference
in terms of microleakage and stated that more
microleakage was observed on the gingival surfaces. The
results of our study are similar to the results obtained by
the researchers.

In the literature, there are many studies in which the
changes occurring in the cavity surfaces prepared using
laser are observed by SEM analysis. However, there are
fewer studies examining the restoration and dentin
interface in detail. Therefore, in the current study, we
analyzed the interface between restoration and dentin
with SEM and analyzed the hybrid layer and resin tags
(30,31). In the SEM examinations, different images were
obtained on the surfaces of cavities prepared with
traditional method and laser. Although the surfaces of the
cavities prepared with bur are more regular, the canal
entrances are covered with a smear layer. However, in
SEM analyzes, it was observed that cavities prepared
with laser exhibit a more irregular and rough micro-
morphological structure, since no smear layer was seen
at the dentin canal entrances.

CONCLUSION

According to the results of this study;

1-) No difference was found between the different
universal adhesives.

2-) Less microleakage was observed in cavities prepared
by traditional method compared to cavities prepared with
laser.

3-) Although the rates of microleakage vary according to
the cavity preparation and the material used, the most
intense microleakage is seen in the cervical region.

4-) Anatomic form changes in the form of cavity
preparation and micron level differences in enamel and
dentin structure affect the amount of microleakage.

More laboratory and clinical studies are needed to
determine the performance of adhesive systems in laser-
prepared cavities. In addition, in order to create a
standard laser procedure for cavity preparation in
adhesive dentistry, studies in this area should be
developed and continued in order to prevent the problem
of microleakage.
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Dental Sciences Case Report
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Mukoz Membran Pemfigoidi: Yaygin Oral Tutulumlu Bir Olgu Sunumu

Mucous Membrane Pemphigoid: A Case Report With Extensive Oral Involvement

L Miiberra DENIZ!
Mukoz membran pemﬁgoidi (MMP), mukozal yﬁzeylerde ORCID: 0009-0007-6128-9329

subepitelyal biillerle seyreden nadir goriilen otoimmiin bir
hastaliktir. Bu olgu sunumunun amaci, MMP’ye eslik oral | Can AYDIN!

lezyonlarin tedavi siirecine dikkat ¢ekmektir. Dis eti kanamasi ve | ORCID: 0009-0001-3424-4404
periyodik biiller sikayetiyle klinigimize bagvuran 59 yasindaki kadin
hastada, agiz tabanmi dahil olmak iizere yaygm oral lezyonlarm | Tugrul KIRTILOGLU*
mevcut oldugu goriilmiistiir. Yapilan detayli klinik degerlendirme | ORCID: 0000-0003-1330-3927
ve histopatolojik inceleme sonucunda MMP tanist konulmustur.
Hastaya sistemik metilprednizolon, dapson ve mikofenolat mofetil | Abbas AKBARI*

iceren bir tedavi protokolii uygulanmigtir. Alt1 aylik takip siirecinde | ORCID: 0009-0001-9700-2816
oral lezyonlarda belirgin gerileme ve klinik iyilesme gozlenmistir.
Tedaviye olumlu yanit alinmustir.

Sonu¢: Bu olgu, MMP’de nadiren de olsa agiz icinde farkh
bolgelerde lezyonlarin gelisebilecegini gostermesi agisindan dnem
tasimaktadir. Ayrica erken tani ve uygun sistemik tedavi ile basaril

sonuclar elde edilebilecegi vurgulanmaktadir. i
. . e 'Ondokuz Mayis Universitesi, Dis Hekimligi
Anahtar Kelimeler: Agiz Mukozasi; Biilloz Lezyon; MUKOZ | pakiitesi, Periodontoloji A.D.,

Membran Pemfigoid. Samsun, Tiirkiye

ABSTRACT

Mucous membrane pemphigoid (MMP) is a rare autoimmune
disease characterized by subepithelial bullae on mucosal surfaces.
The aim of this case report is to draw attention to the management
process of oral lesions associated with MMP. A 59-year-old female
patient presented to our clinic with complaints of gingival bleeding
and periodic bullae, and was found to have extensive oral lesions,
including involvement of the floor of the mouth. Following a
detailed clinical evaluation and histopathological examination, a
diagnosis of MMP was established. The patient was treated with a
systemic therapeutic protocol consisting of methylprednisolone,
dapsone, and mycophenolate mofetil. During a six-month follow-up
period, a marked regression of oral lesions and significant clinical
improvement were observed. The treatment yielded a favorable
response.

Conclusion: This case is significant as it demonstrates that,
although rare, MMP may present with lesions in various intraoral
sites. It also emphasizes that early diagnosis and appropriate

systemic therapy can lead to successful outcomes.
potential.
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Mukoz membran pemfigoidi (MMP), daha ¢ok mukozal
bolgeyi olmak iizere nadir de olsa cildi tutan kronik,
otoimmiin ve Subepitelyal biilloz bir hastaliktir (1). Bu
hastalik cogunlukla kadinlar1 etkiler ve baslangic yas
araligi genellikle 51-62'dir (2,3). MMP’de dermo-
epidermal birlesim bolgesine karsi  otoantikorlar
gelismektedir (4). Gelisen bu otoantikorlar, MMP
hastalarinin sirastyla yaklasik %75'inde BP180'1 (kollajen
tip XVII), laminin 332'yi, BP230'u ve tip VII kollajeni
hedef almaktadir. Ana otoantikor izotipi IgG olmakla
birlikte sadece IgA otoantikorlar1 da saptanabilmektedir
(5).

Bu hastalik mukozada veya ciltte biil olusumu,
iilserasyon ve sonrasinda skarlasma ile sonuglanmaktadir
(6). Agiz ve g6z mukozalar1 en sik etkilenen bolgeler
olsa da, nazofarenks, 6zofagus, larinks ve anogenital
bolgeler de etkilenebilmektedir. Cilt tutulumu ise daha
nadirdir ve hastalarin %25-30'unda goriilmektedir. Oral
bolgede goriilen biil ve iilserler agzin her yerinde
goriiliirse de en sik olarak gingival ve palatinal mukozay1
etkilemektedir (1,7,8).

MMP'nin baglica ayirict tanilart arasinda liken planus,
pemfigus, eritema  multiforme, sistemik  lupus
eritematozus ve pemfigoidin alt tipleri de yer almaktadir
(9). MMP'deki oral lezyonlar, biiller ve erozyonlar,
deskuamatif gingivitise benzer bir klinik goriiniime sahip
oldugu icin pemphigus vulgaristen ayirt etmek oldukca

zordur  (10). Ayrica skar olusumu MMP’de
goriilebilirken, pemphigus vulgariste tipik olarak
karsilagilmaz.

MMP’de konjonktival lezyonlardan kaynaklanan korliik,
semblefaron ve laringeal stenozdan kaynaklanan hava
yolu tikanikligr gibi semptomlar geri dondiiriilemez
komplikasyonlara yol agabilmektedir (5,11,12). Bu
komplikasyonlarin ciddi sonuglar1 olabilecegi icin ve
skarlasma meydana geldigi zaman sl tedavi
segenekleri mevcut oldugundan, erken teshis kritik
oneme sahiptir. Ancak bu hastalik, olduk¢a nadir
goriildiigiinden ve erken donemde spesifik semptomlar
olmadigindan, genellikle erken inflamatuar evrede teshis
edilememektedir  (6). MMP tim  subepitelyal
vezikiilobiilloz hastaliklarda oldugu gibi biiller ve
erozyonlar seklinde ortaya ¢ikmaktadir ve tanisi, klinik
muayene ile birlikte histopatoloji ve  direkt
immiinfloresan (DIF) inceleme ile konulabilmektedir
(13,14).

MMP'nin oral lezyonlarimin tedavisi igin gesitli
yontemler belirtilmistir. Daha hafif lezyonlar topikal
kortikosteroidlerle tedavi edilirken, topikal steroidlere
yanit vermeyen siddetli oral lezyonlar1 tedavi etmek i¢in
sistemik kortikosteroidler, antimetabolitler, antibiyotikler
ve dapson gibi ¢esitli ilaglar kullanilmaktadir (15-18).

OLGU SUNUMU

Klinigimize 59 yasinda, sistemik olarak saglikli,
sigara kullanmayan kadin hasta yaklasik 2 senedir
var olan, dis etlerinde kizariklik,kanama ve yanma
ayrica donem donem agiz iginde olusup
kendiliginden riiptiire olan biil olusumu sikayetleri
ile basvurdu.

Hastanin yapilan intraoral muayenesinde, maksilla
ve mandibula bukkal dis eti yilizeylerinde, vezikiilo-
biilloz lezyonlar oldugu gozlendi. Ayrica agiz tabani
bolgesinde iilseratif bir lezyon oldugu goriildi (Sekil
1, 2, 3). Tim oral mukoza eritemli ve palpasyonda
hassasti. Hastada siddetli agri sikayeti mevcut
degildi. Nikolsky bulgusu pozitifti. Ekstraoral
muayenede g6z ve cilt lezyonlart goriilmedi. Ayrica
hasta anamnezinde viicudun baska hi¢bir bolgesinde
lezyon olmadigi 6grenildi.

Sekil 1. Alt ¢ene 6n bolge dis etindeki eritamatdz lezyonu
gosteren klinik fotograf.

Sekil 2. Ust cene 6n bolgede dis etindeki biilloz lezyonu
gosteren klinik fotograf.
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Sekil 3. Agiz tabanindaki eritamatéz lezyonu gosteren klinik
fotograf.

Hasta dahiliye bdliimiine yonlendirildi ve tam kan
saymmi, karaciger fonksiyon testleri, kan sekeri gibi
biyokimyasal incelemeleri yapildi.Tiim degerlerin
normal aralikta degerler oldugu goriildii. Tim bu
incelemelerden sonra klinik 6n tani olarak pemfigus
vulgaris diisiiniildi.

Hastadan lokal anestezi altinda 14 ve 15 numarali
dislerin apikal bolgesinden 0.9x0.6x0.3 cm o6l¢iilerinde
saglam doku igerecek sekilde insizyonel biyopsi alindi.
Histopatolojik incelemede mukoza epitelinde subbazal
ayrilma oldugu, ayrilma bolgesinde epitelde rejeneratif
degisiklikler oldugu goriildii. Ayrilma alaninin altinda
6demli bag dokusu ve hiicreden zengin olmayan lenfosit
ve seyrek eozinofil lokosit iceren inflamatuar hiicre
birikimi mevcuttu. Ayrica iilser zeminine ait eksuda ve
daha yogun inflamasyon bulunan alanlar goriilmekteydi.
Tan1 olarak mukoza epitelinde subbazal ayrilma ve eslik
eden iilserasyon mevcuttu. Morfolojik bulgularin oral
mukdz membran pemfigoidi ile uyumlu oldugu sonucuna
varildi (Sekil 4).

Sekil 4. Hematoksilen-eozin ile boyanmis, mukozal doku kesitinin
histopatolojik  gortintiisii. Goriintii, 151k mikroskobunda x100
biiyiitme ile elde edilmistir. Kirmizi ok, epitelde subepitelyal biil
ayrigsma hattini; siyah ok ise yogun inflamatuar hiicre infiltrasyonunu
gostermektedir.

Hasta  konsiiltasyon i¢in  dermatoloji  boliimiine
yonlendirildi. Hastaya ilk basamak tedavi olarak , 3 ay
siireyle prednol (metilprednizolon) (1-2 mg/kg/glin)
baslanmasin1 takiben tedaviye dapson (50 mg/giin)

eklendi. Tedaviye dapson baslangi¢c dozu 50 mg/giin
olarak baglandi ve 7 giinde bir 25 mg arttirtlarak 100
mg/giin olarak devam edildi.

Ayrica bu siirecte, immiinstipresif etkinin artirilmasi
amactyla mikofenolat mofetil iceren Myfortic (45
mg/kg/glin) tedavisi uygulandi ve toplam 6 aylik bir
tedavi protokolii sonunda hastanin oral mukozasinda
lezyonlarin biiylik oranda iyilestigi, inflamatuvar
bulgularin geriledigi ve semptomatik sikayetlerin
minimalize oldugu izlendi (Sekil 5, 6, 7).

Sekil 5. 6 aylik takip seansi alt ¢gene 6n bolge diseti goriintiisii.

Sekil 7. 6 aylik takip seansi agiz tabani goriintiisii.
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TARTISMA

MMP tanisi, klinik bulgularin yani sira, histopatolojik ve
immiinopatolojik  degerlendirmelerin  birlikte  ele
alinmasiyla konulmaktadir. Vezikiil ve biillerin riiptiire
olmas1 sonucu ortaya ¢ikan lezyonlar ile Nikolsky (+)
bulgusu, yalnizca MMP’ye 06zgii degildir. Bu tip
lezyonlar liken planus, pemfigus, eritema multiforme ve
sistemik lupus eritematozus gibi hastaliklarda da
goriilebilmektedir. Bu nedenle ayiric1 taninin dikkatle
yapilmasi gereklidir. Hem eroziv liken planus hem de
eritema multiforme vakalarinda hastalar genellikle
siddetli agridan yakinmaktadir. Ayrica, liken planus
lezyonlart siklikla dil dorsumunu etkilerken, MMP’de bu
bolgedeki tutulum olduk¢a nadirdir. Eritema multiforme
ise genellikle mukozadan ziyade cildi etkilemektedir.
Pemfigus wvulgaris daha c¢ok geng yas grubunda
goriilmektedir ve belirgin semptomlarla seyretmektedir.
Ayrica, intraepitelyal biil olusumu ile karakterize oldugu
icin biillerle karsilasmak pek olas1 degildir. Bu olguda,
riiptiire olmamis biillerin saptanmasi, lezyonlarin kret
bolgeleri ve dis eti gibi genis alanlara yayilmasi ve
siddetli agr1 sikayetinin bulunmamasi, olasi klinik taninin
MMP olmasini desteklemistir (19-22).

MMP, hastalarin %85'inden fazlasinda oral bolgede ,
ikinci olarak ise gozde bulgular vermektedir (23). Ancak
sunulan olguda g6z tutulumuna rastlanmamais, lezyonlar
yalnizca oral mukozada izlenmistir. Oral bolge lezyonlari
genellikle %80 oraninda dis eti, %58 oraninda bukkal
mukoza % 26 oraninda damak, %16 oraninda alveolar
kret, %15 oraminda dil ve %7 oranminda alt dudakta
goriilmektedir (24-26). 2021 yilinda Avrupa Dermatoloji
ve Venereoloji Akademisi tarafindan agiz tabanini
“diger” kategori i¢inde degerlendirirken ve net bir oran
sunulmamigtir  (27). Buajeeb ve ark’nin MMP
hastalarinda yaptiklar1 retrospektif bir ¢calismada ise oral
bolgede generalize bir tutulum goriilmesine ragmen agiz
tabaninda hi¢ lezyon goriilmemistir (28). Olguda agiz
tabanindaki lezyonlarin muhtemelen MMP’ye bagh
gelistigi  disiiniilmektedir. Bu durum, hastaligin
yayitlimmin  beklenenden = daha  genis  alanlar
etkileyebilecegini, tan1 ve tedavi planlamasinda agiz
tabaninin = géz  ardi  edilmemesi ve  klinik
degerlendirmelerde bu bolgenin de dikkatle incelenmesi
gerektigini gostermektedir.

Ag1z boslugunu ilgilendiren MMP tanisi, klinik ve
histopatolojik analiz ile immiinopatolojik bulgularin
birlesimine dayanir. Bir hastada MMP varligindan
stiphelenildiginde, histopatolojik degerlendirme igin
doku ornekleri alinmalidir (19) Bu incelemeler punch
biyopsi veya insizyonel biyopsi ile gerceklestirilebilir ve
komplikasyonlar1 azaltmak i¢in erken tani ve tedavi
esastir (1,29-31). Vakamizda insizyonel biyopsi teknigi
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ile ilgili bolgeden biyopsi alimmistir. Ardindan
histopatolojik inceleme yapilmistir.

MMP’nin histopatolojik incelemesi, bazal membran
seviyesinde ayrilma ile karakterize edilmektedir.
Klasik histopatolojik 6zellikleri arasinda, lamina
propriada eozinofiller, lenfositler ve notrofiller
igeren kronik inflamatuar bir infiltratla birlikte
subepitelyal bir ayrilma goézlenmektedir (32,33).
Vakamizda  yapilan  histopatolojik  inceleme,
MMP’nin karakteristik histopatolojik bulgulart ile
uyumludur. Bu calismanin metodolojik
siirliliklarindan biri, dogrudan DIF incelemesinin
yaptlmamis olmasidir. DIF, mukoz membran
pemfigoidi gibi otoimmiin hastaliklarin  kesin
tanisinda Onemli bir yardimc1 yontemdir. Gelecek
calismalarda ~ DIF  analizinin  rutin  olarak
kullanilmasi, tanisal kesinligi artiracak ve hastalik
yonetiminde daha giivenilir sonuclar elde edilmesini
saglayacaktir. Ancak histopatolojik tani kesin ve
MMP Kklinik bulgulari ile uyumlu oldugundan, mali
kisitlamalar nedeniyle hastamiza DIF incelemesi
yapilmamistir. MMP'nin tedavisinde multidisipliner
bir yaklasim esastir. Erken tani1 ve tedavi hastalikla
iliskili komplikasyonlar1 azaltabilir (34). MMP
tedavisi i¢in tedavi yOntemi se¢imi, tutulum
bolgelerine, klinik siddete ve hastaligin ilerlemesine
dayanmaktadir. Daha siddetli hastalik veya hizh
ilerleme durumunda, sistemik Kortikosteroidler,
tedavi icin tercih edilen ajanlardir (34). Sunulan
olguda hastada lezyonlar sadece oral bolgede oldugu
icin, oncelikle hastanin periodontal tedavisi yapilmus,
oral hijyeni saglanmis ve hasta dermatoloji
boliimiine konsiilte edilmistir.  Yapilan tedavi
sonucunda tiim oral lezyonlarda iyilesme oldugu
gorilmiistiir.

Bu vaka raporu, MMP’nin oral bolgede farkh

sekillerde ortaya ¢ikabilecegini ve agiz ici
muayenelerde tim bolgelerin dikkatle
degerlendirilmesi gerektigini gostermektedir.

Lezyonlarin MMP’ye bagli olma olasilig1 yiiksek
olmakla birlikte, kesin tani i¢in ek arastirmalara
ithtiyag¢ vardir.
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Symmetrical Palatal Fibromatosis: A Case Report

Simetrik Palatinal Fibromatozis: Bir Olgu Sunumu

ABSTRACT

Symmetrical palatal fibromatosis (SPF) is a rare, distinct entity in oral pathology
characterized by bilateral, fibrous tissue enlargements in the posterior lateral
region of the hard palate. These lesions typically appear as mirror-image soft
tissue masses and may cause functional disturbances despite their benign nature.
This case report presents a 26-year-old female patient who complained of
dysphagia and dysphonia, leading to the identification of bilateral, firm, fibrotic
growths extending from the palatal tuberosity to the premolar area. Clinical and
radiographic evaluations revealed no bone involvement, and the lesions were
surgically excised under general anesthesia. Histopathological analysis confirmed
the diagnosis of SPF, revealing collagenized fibrous connective tissue beneath
thin stratified squamous epithelium without significant inflammation. The healing
process was uneventful, and no recurrence was observed at three- and six-month
follow-ups. SPF remains a poorly understood condition with an uncertain etiology
and no definitive hereditary component. Its clinical presentation overlaps with
other fibrous proliferative disorders of the palate, making histopathological
evaluation critical for accurate diagnosis. Surgical excision remains the preferred
treatment approach, with favorable outcomes and low recurrence rates.

Conclusion: This report highlights the need for increased awareness of SPF in
differential diagnoses of palatal masses and emphasizes the importance of
histological confirmation to guide management.

Key Words: Gingival Fibromatosis; Palatal Neoplasms; Oral Pathology.

(0V4

Simetrik palatinal fibromatozis (SPF), sert damagin posterior lateral bolgelerinde
bilateral simetrik, fibr6z doku bilyiimeleri ile karakterize, oral patolojide nadir
goriilen, iyi huylu yumusak doku patolojisidir. Bu lezyonlar tipik olarak ayna
goriintiisii veren yumusak doku Kkitleleri olarak ortaya c¢ikar ve iyi huylu
olmalarma ragmen fonksiyonel bozukluklara neden olabilir. Bu vaka raporu,
disfaji ve disfoni sikayeti ile bagvuran 26 yasindaki bir kadin hastay1 sunmaktadir.
Hastada, palatinal tiiber bolgesinden premolar bdlgeye uzanan bilateral, sert,
fibrotik biiylimeler saptanmustir. Klinik ve radyografik degerlendirmelerde kemik
tutulumu saptanmamis ve lezyonlar genel anestezi altinda cerrahi olarak eksize
edilmistir. Histopatolojik analiz, SPF tanisin1 dogrulamis ve ince tabakali
skuamoz epitel altinda 6nemli inflamasyon olmaksizin kollajenize fibréz bag
dokusu ortaya ¢ikmustir. Iyilesme siirecinde herhangi bir komplikasyon
gozlenmemis, iic ve alti aylik takipte niiks gozlenmemistir. SPF, etiyolojisi
belirsiz ve kesin bir kalitsal bileseni olmayan, halen iyi anlagilmamis bir olgudur.
Klinik goriiniimii, damakta gorillen diger fibroz proliferatif bozukluklarla
ortismektedir; bu nedenle dogru tani igin histopatolojik degerlendirme nemlidir.
Cerrahi eksizyon, olumlu sonuglar ve diisiik niiks oranlari ile tercih edilen tedavi
yaklagimi olmaya devam etmektedir.

Sonu¢: Bu rapor, damakta lokalize kitlelerin ayiric1 tanisinda SPF'ye iliskin
farkindaligin artirilmasi gerektigini vurgulamakta ve tedaviyi yonlendirmek icin
histolojik dogrulamanin 6nemini vurgulamaktadir.

Anahtar Kelimeler:
Patoloji.
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INTRODUCTION

Mukoz membran pemfigoidi (MMP), daha cok mukozal
Bilateral palatal soft tissue growths have been
documented under several names, including bilateral
fibroma of the palate, oral bilateral collagenous fibroma,
desmoplastic fibroblastoma, oral bilateral symmetrical
fibroma, bilateral fibrous hyperplasia of the palate,
localized gingival fibromatosis, and symmetric gingival
fibromatosis (1-8). The diversity of terminology leads to
confusion in the diagnosis and classification of various
types of lesions.

Symmetrical palatal fibromatosis (SPF), a recently
proposed term by Vargo et al. (9), delineates bilateral
palatal lesions that manifest as broad, mirror-like images
on the posterior lateral region of the hard palate.
Essentially, these enlargements do not cause any
complaints in patients, except for the impaired
appearance, speech, and functional disturbances (2, 4).
Surgical intervention is often necessary to address the
problems, and there is no prediction of recurrence (10).
The etiology of these lesions remains indefinite, which
makes further studies necessary to understand the
underlying etiology. The identification of this
phenomenon highlights the criticality of discovering
distinctive features in oral pathology, which prompts
additional research into its cause and clinical
implications. The aim of this report is to describe a case
of SPF in terms of its clinical and histopathologic
manifestations, along with its surgical management.

CASE REPORT

A 26-year-old female patient

presented to the
Department of Oral and Maxillofacial Surgery at
Ondokuz Mayis University, Faculty of Dentistry, with
the chief complaint of dysphagia and dysphonia. She
exhibited overall good health with no current
pharmaceutical regimen and no reported family medical
history. She disclosed a history of smoking and had
moderate oral hygiene. During the intraoral clinical
examination, it was observed that the fibrotic soft tissue
growth had extended from the palatal tuber region to the
palatal surfaces of the premolar teeth without covering
them completely. The growth was bilateral, symmetric,
and more prominent on the left side. It was dense and
firm in consistency, painless and non-bleeding, with a
smooth surface and normal coloration (Figure 1). The
extraoral examination showed no notable findings. OPG
and CBCT images revealed physiological bone margins.
The patient provided insufficient information regarding
the duration of the lesion but did mention observing
accelerated growth over several months. The initial
clinical diagnosis was SPF.

Figure 1. Bilateral, firm soft tissue growths are more prominent
on the left side, extending from the palatal tuber region to the
premolar teeth.

Bilaterally located hyperplastic soft tissue was
surgically excised under general anesthesia. An
iodoform gauze (Best Dental, Turkey) was inserted
into a vacuum-formed splint prepared by taking
dental impressions from the patient in the
preoperative period and fixed to the maxilla with 3.0
silk sutures (Dogsan, Turkey) to help the healing
process and to manage bleeding (Figure 2).
Specimens were dispatched for histopathologic
examination (Figure 3). The splint was removed after
a duration of one week (Figure 4).

Figure 2. A vacuum-formed splint to help the healing process
and to manage bleeding.
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Figure 3. Specimens that were dispatched for histopathologic
examination.

Figure 4. Intra-oral examination of the patient as a follow-up one
week later.

The histopathological examination showed that the
surface stratified squamous epithelium was thin and
elongated, and there was an increase in collagenized
fibrous connective tissue in the sub-epithelial area. No
signs of inflammation were observed (Figure 5). No
recurrence was observed in the postoperative 3- and 6-
month controls, and the healing process was fully
completed (Figure 6). Written informed consent was
provided by the patient for the procedure and
publication.

Figure 5. Dense collagen-rich fibrous connective tissue in the
subepithelial area, with scattered fibroblasts and no evidence of
inflammation (H&E stain, 100X magnification).

Figure 6. Intraoral examination of the patient at one-year
follow-up.

DISCUSSION

SPF, characterized by bilateral fibrous hyperplasia of
the posterior hard palate, presents a unique clinical
profile, often manifesting as broad-based masses
primarily on the posterior lateral surfaces of the hard
palate (1, 9). The rarity of SPF, which is reported to
be a new entity in the literature, emphasizes the
importance of recognizing its distinct features,
including its almost mirror-image presentation and
broad-based morphology (1). The given case is
consistent with SPF based on the patient's age in the
late second decade of life, absence of family history
and hereditary transmission, location of the lesion,
its broad-based firm nature, and confirmation
through histopathological examination. Nevertheless,
the reflection did not exhibit a mirror-like
appearance due to the lesion being more prominent
on the left side. Historically, gingival fibromatosis,
also known as elephantiasis gingiva, hereditary
gingival hyperplasia, idiopathic fibromatosis, or
hypertrophied gingiva, presents a rare clinical
challenge characterized by the gradual enlargement
of gingival tissues (11). Initially described by
Rushton (12) in 1957, “symmetrical fibroma” was
the term applied to describe cases affecting the
palatal gingivae, particularly in regional instances
limited to the molar regions of one or both jaws. This
localized gingival enlargement, often pear-shaped
with a pedunculated attachment, was distinguished
by its firm, fibrous texture, and smooth mucosal
covering. Despite its resemblance to the more
common generalized form, localized cases, as noted
by Witkop (8), tend to exhibit a relatively late onset,
occurring from the second decade of life onwards,
and are typically not familial. The absence of
reported recurrences post-surgical excision further
distinguishes this form, prompting Witkop (8) to
propose  the term  “symmetrical  gingival
fibromatosis.” Further research by Jorgenson and
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Cocker (13) emphasized the genetic origin of both
localized and generalized forms of gingival fibromatosis,
with the localized variant not always being symmetrical.
More recently, symmetrical gingival fibromatosis has
been identified as a distinct clinical entity, prompting the
proposal of the diagnostic term SPF  (9).
Histopathological evaluation is crucial in distinguishing
SPF from other fibrous-connective lesions in the
differential diagnosis process. Under microscopic
examination, SPF exhibits similarities to other lesions;
however, it can be differentiated by the absence of
significant cellularity observed in gingival fibromatosis
(1, 2, 9). While symmetric gingival fibromatosis exhibits
a myxomatous appearance, SPF is characterized by thick
collagenized swelling. Additionally, the absence of
prosthetic trauma and a small amount of inflammatory
infiltration provide evidence that the SPF is a non-
reactive lesion (9). Another lesion to consider in the
differential diagnosis is the collagenous fibroma, also
known as desmoplastic fibroblastoma (14). Collagenous
fibroma is a rare benign fibroblastic tumor that can occur
on the palate, with only around a dozen intraoral cases
reported in the literature (5, 15, 16). It typically presents
as a slow-growing, well-circumscribed submucosal
nodule in middle-aged adults and has shown a female
predilection in the oral cases documented. Histologically,
collagenous fibroma is characterized by a hypocellular,
densely collagenous stroma with sparsely distributed
spindle or stellate fibroblasts and minimal inflammatory
infiltrate (5). This appearance can closely resemble the
collagen-rich stroma of SPF; however, unlike the
idiopathic fibromatous proliferation of SPF, collagenous
fibroma is considered a true neoplasm rather than a
fibromatosis, as it lacks an identifiable reactive cause and
follows a distinct clinical course. Bilateral occurrence of
collagenous fibroma is exceedingly uncommon (5). By
comparison, SPF tends to manifest at a younger age and
can progress over a shorter period, often leading to
notable functional symptoms as observed in our patient.
SPF is typically distinguished by asymptomatic soft
tissue  proliferation;  however, symptoms may
occasionally manifest. Ischemic ulceration can develop
as a result of excessive growth and expansion of fibrous
tissues, potentially leading to secondary infection caused
by impaired clearance in the oral cavity (3, 4).
Additionally, individuals may experience impaired
speech, gagging, challenges with mastication and
swallowing, and misalignment of the teeth (2, 4, 17).
Treatment for SPF typically involves surgical excision,
with promising long-term outcomes reported (10). In
conclusion, SPF is a rare condition characterized by
bilateral palatal masses, often diagnosed after the second
decade without a hereditary pattern, with surgical
excision being the mainstay of treatment and excellent
long-term outcomes reported.
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