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ABSTRACT

Objective: The objective of the study is to evaluate the fenestration and dehiscence types in
Turkish human skulls according to 2 classifications.

Methods: For the study, 297 skulls with 1808 teeth were analyzed from a collection of anat-
omy laboratories of 2 universities. Yang’s and Pan’s classifications were used to determine
fenestration and dehiscence types. Chi-square and Fisher’s exact tests were used for statisti-
cal analysis.

Results: There was no statistical difference in the presence of fenestration and dehiscence
between the maxilla and mandible (P > .05). Type IV was most common fenestration in the
maxilla (P = .029). Types Ill and IV were the most common types in the mandible (P < .05).
Cl DI and CI DIl were the most common dehiscence in the maxilla and mandible, respec-
tively (P < .05). The maxillary first premolar showed the highest prevalence of fenestration
(P < .001). The mesial root of the maxillary first molar showed the highest prevalence of
dehiscence (P < .05).

Conclusion: The prevalence of fenestration and dehiscence was 8.70% and 10.06%, respectively,
in Turkish human skulls. Fenestration in maxilla were mostly located in middle and apical of the
root (type IV), the ones in mandible were in the coronal third of the root (type Ill). The most affected
tooth was the maxillary first premolar for fenestration and the maxillary first molar for dehiscence.
Most dehiscences in the maxilla were located in the coronal (CI DI), and they were located in both
the coronal and middle thirds (CI DIl) in the mandible.

Keywords: Alveolar bone, dehiscence, dry skull, endodontics, fenestration, mucogingival surgery

6z
Amag: Calismanin amaci Turk insan kuru kafataslarindaki dehisens ve fenestrasyon tiplerini iki
siniflamaya gore degerlendirmektir.

Yontemler: Calisma icin iki Universitenin anatomi laboratuvarlarinin koleksiyonundan 1808 dise
sahip 297 kafatasi analiz edildi. Fenestrasyon ve agilma tiplerinin belirlenmesinde Yang ve Pan’in
siniflandirmalari kullanildi. istatistiksel analizde ki-kare ve Fisher exact testleri kullanildi.

Bulgular: Maksilla ve mandibula arasinda fenestrasyon ve dehisens varligi agisindan istatistiksel
fark bulunamadi (P>.05). Maksillada en sik goriilen fenestrasyon Tip IV idi (P=.029). Alt cenede en
sik gordlen tip 11l ve IV tipi idi (P<.05). CI DI ve CI DIl sirasiyla maksilla ve mandibulada en sik gort-
len dehisens tipleriydi (P<.05). Ust birinci kiigiik azi disi en yiiksek fenestrasyon prevalansini gés-
terdi (P<.001). En ylksek dehisens prevalansi ise maksiller birinci molarin mezial kokiinde gorildi
(P<.05).

Sonug: Turk insan kafataslarinda fenestrasyon ve dehisens prevalansi sirasiyla %8.70 ve %10.06 idi.
Maksilladaki fenestrasyonlarin gogu kékiin hem orta hem de apikal tgllsiinde konumlanan tip IV
sinifina aitti. Mandibuladaki fenestrasyonlar ise koronal tglide (tip Il) yerlesmisti. En gok etkilenen
dis gruplari; fenestrasyon icin Ust birinci premolar, ve dehisens igin Ust birinci molardi. Maksilladaki
dehisensin ¢cogu koronal bolgede (CI DI) konumlanirken, mandibuladakileri gogu ise hem koronal
hem de orta UgllyU igeren CI DIl sinifina aitti.

Anahtar Kelimeler: Alveolar kemik, dehisens, kuru kafatasi, endodonti, fenestrasyon, mukogingi-
val cerrahi
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INTRODUCTION

“Gomphosis,” a unique type of fibrous joint, exists between the
teeth and the alveolar bone that supports the root in the pres-
ence of masticatory forces.' The interaction between the physi-
ology of teeth and alveolar bone is bidirectional, with advanced
bone loss causing tooth mobility and missing; similarly, the non-
existence of the tooth also leads to the resorption of the alveolar
bone.? The deficiencies in the alveolar bone and the structure of
the “gomphosis” joint, which is termed fenestration or dehis-
cence, concern all disciplines of dentistry.® These defects have
importance in the prognosis of periodontal surgery, implant
placement, orthodontic treatment planning, the spread of an
endodontic infection, or the processes of endodontic treatment,
including the extrusion of irrigation solution or medicaments.
Fenestration and dehiscence are the bone defects that charac-
terize the absence of alveolar bone and the exposed root sur-
face, and since they are generally asymptomatic and detected
by periodontists during mucogingival surgery, clinical detection
requires the utmost attention.* American Association of Endo-
dontists described fenestration as a window-shaped defect with
an intact bridge-like bone on the coronal part of the root, while
dehiscence has no bridge-like bone with a total interruption of
bone and a denuded root surface.® Etiological factors of these
bone defects are various, including topography or dimensions of
the root and its location on alveolar bone, periodontal or end-
odontic infection, trauma, high frenum attachment, abnormal
occlusal forces in strength or direction, improper orthodontic
forces, and in addition to these, an insufficient alveolar bone
thickness that leads to malnourishment predisposes to fenes-
tration and dehiscence.*®

In different populations, many studies investigated fenestration
and dehiscence using dry skulls®®™* or cone-beam computed
tomography (CBCT).*"" These studies reported the distribution
or prevalence according to the tooth groups or different skeletal
patterns. However, the detection of the presence is not sufficient
from the clinical perspective. The width or height of the denuded
root surface, the located root third, the involvement of apical
foramen, and the coexistence of dehiscence and fenestration
should be determined to estimate the prognosis or to decide the
treatment. To determine the different properties of bone defects,
2 types of classifications of Yang et al® and Pan et al* were
described in the literature. Yang et al® defined the dehiscence
type as follows: CI DI, which is on the coronal third; CI DII, which
is on the coronal and middle thirds; CI DIlI, which is on the whole
root; Cll DI, which is located on the total root surface with the
involvement of apical foramen; ClI DI, which includes a periapical
lesion; CII DIII, which is the coexistence of dehiscence and fenes-
tration; and CllI, which is located on buccal and lingual aspects.
Pan et al“ classified the fenestration types as follows: type |, II, and
Il which are positioned on the apical, middle, and coronal thirds,
respectively, and type IV which is placed on the apical and middle
together, type V, on the middle and coronal together, and type 1V,
which is extended to whole root surface excluded of bone margin.
There are limited data about the analysis of different patterns of
fenestration and dehiscence; the literature was generally focused
on the presence of defects.

Lately, according to these classifications, bone defects were
investigated using CBCT.#'>" Unfortunately, it is noted that CBCT
has a major limitation in that it cannot detect the presence of
bone and assumes a defect area in the case of bone thickness

below the voxel size of the device.’® There is no study in the litera-
ture that investigates the types of fenestration and dehiscence
using a dry skull or mandible directly. Therefore, we aimed to ana-
lyze the distribution of fenestration and dehiscence types with
direct observation using a dry skull maxilla and mandible. The null
hypothesis of our study was that no difference would be detected
between types of fenestration or dehiscence.

MATERIALAND METHODS

Three hundred fifty-eight (358) dry adult human skulls of Turk-
ish origin were selected from the anatomy department labora-
tory of Sitleyman Demirel University, Faculty of Medicine, and
Akdeniz University, Faculty of Medicine, with the obtained allow-
ance. The age and gender of the skulls were unknown. Inclusion
criteria were the preserved skulls, the presence of at least 1 tooth,
intact alveolar bone, and no signs of dental infection as a visible
bone defect in the periodontal area, alveolar bone, or the apical
region of the tooth. In addition to these, teeth with completed
eruption and without advanced occlusal wear or excessive car-
ies and dry maxilla or mandible without certain postmortem
damage such as cracks or fractures were included. Exclusion cri-
teria were deformed, fragmented, or ragged alveolar bone, post-
mortem damage, edentate jaws, misaligned teeth, and teeth
without structural integrity. Two observers of this study (D.., a
6-year experienced endodontist, and AM.N., a 10-year experi-
enced periodontist) performed the selection of skulls according
to the inclusion or exclusion criteria. To exclude periodontal loss,
the interproximal bone loss of each specimen was analyzed. The
teeth were evaluated individually in terms of interproximal bone
height rather than the general status of the teeth in the skull. The
teeth with interproximal bone loss >2 mm were not included.
After the inclusion and exclusion criterion, 297 skulls (133 man-
dibles and 164 maxillae) were selected. The samples selected
were those that both observers agreed to include according to
the inclusion criteria. For the study, 1808 teeth in the 297 skulls
were examined.

The presence of fenestration and dehiscence according to the
classifications was recorded with a direct visual examination.
To define the fenestration, the presence of a bridge-like bone
structure was confirmed, and the types were recorded accord-
ing to Pan et al.* The absence of bone at least 4 mm apical to
the interproximal bone® was defined as dehiscence and classi-
fied according to Yang et al™ in terms of its position at the root
(Figure 1). For each individual specimen that contains dehis-
cence, the depth of bone defect was measured with a peri-
odontal probe (PCP UNC 15, Hu-Friedy, Frankfurt, Germany) to
confirm 4 mm of bone loss.

The data analysis was performed by 2 observers (a 10-year expe-
rienced periodontist and a 5-year experienced endodontist),
independently, in accordance with the classifications. Before
saving the data, the observers were calibrated with the evalua-
tion of 10% of the teeth (180 teeth); subsequently, kappa scores
were stated (ranging from 0.93 to 0.94). After the calibration,
the bone defect type in each individual tooth was recorded
on a study chart. All specimens were examined by 2 observers
independently.

Statistical analysis was performed using Statistical Package for
the Social Sciences Statistics version 22.0 software for Windows
(IBM Corp., Armonk, NY, USA). To compare the types of fenestra-
tion and dehiscence in the maxilla and mandible, the chi-square
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Figure 1. Types of fenestration and dehiscence.

test and, if necessary Fischer exact test, was performed. To
evaluate the interobserver reliability, the Cohen’s kappa test was
used. The level of statistical significance was set at P < .05 with
a95% Cl.

RESULTS

A total of 1808 teeth were examined in 297 skulls. There was no
significant difference between the maxilla and mandible in the
presence of fenestration (P =.64) and dehiscence (P = .12). All fen-
estrations were located in the buccal aspect; there was no fenes-
tration in the lingual aspect of the root, while 0.27% of dehiscence
was located on both sides.

In terms of the distribution of the fenestration, in the maxilla, the
highest rate (28.23%) was in the first premolar (P < .001). The low-
est rate (4.65%) was in the distal root of the second molar. In the
mandible, the highest (16.66%) rate was in the canine (P = .042).
The lowest (5.58%) rates were in the distal roots of the first and
second molars equally (Table 1).

Table 2 shows the distribution of the fenestration types accord-
ing to the classification of Pan et al.* In the maxilla, the most com-
mon type of fenestration was type IV (27.05%) (P=.029). The rarest

type was type VI (8.13%). In the maxilla, there was no statistical
difference between type | (24.41%) and type Il (24.41%) (P > .05).
However, type | (24.41%), type I (24.41%), and type IV (27.05%) were
statistically higher compared to type Il (9.30%), type V (5.81%),
and type VI (8.13%) (P<.001).

In the mandible, the most observed types of fenestration were
type Ill (38.88%) and type IV (31.94%). Type VI of fenestration
was not detected (Figure 2). There was no statistical difference
between type Ill (38.88%) and type IV (31.94%) (P > .05). Type llI
(38.88%) and type IV (31.94%) were statistically higher than type |
(5.55%), type Il (1111%), and type V (12.50%) (P < .05).

In terms of dehiscence, in the maxilla, dehiscence was most
detected in the mesial root of the first molar, with a rate of 19.58%
(P =.028). The lowest rate (4.10%) was in the mesial root of the
second molar. In the mandible, the highest (18.82%) rate was in
the mesial root of the first molar (P=.032). The lowest (5.10%) rate
was in the distal root of the second molar (Table 3).

Table 3 shows the distribution of the dehiscence types according
to the classification of Yang et al.®® In the maxilla, CI DI (29.80%)
was the highest type, while the rarest type was Clil (5.10%)
(Table 3). CI DI was statistically higher than CI DI, CII DI, Cli DI,
and ClIl (P<.001) in the maxilla.

In the mandible, types of ClI DI, Cll DIlI, and Clll were not detected.
ClI DIl was the highest type with a rate of 49.41%. The rates of Cl
DI and ClI DIl were 24.70% equally. CI DIl was statistically higher
compared to other types (P=.0013).

Forthe interobserver reliability, there was no statistical difference
between groups according to Cohen’s kappa test (P > .05), and
the kappa score was 0.92.

DISCUSSION

Fenestration was most commonly located in the maxillary first
premolar, while dehiscence was most common in the mesial root
of the maxillary first molar. According to our results, type Ill fenes-
tration (involving the coronal third) and CI DIl dehiscence (involv-
ing coronal and middle thirds) were the most common in Turkish
human skulls. The null hypothesis that no difference would be
detected between types of fenestration or dehiscence was
rejected. This first study to analyze the presence of fenestration
and dehiscence using the human skull with direct visual exami-
nation reported the defect prevalence as 18.80% in the Turkish
subpopulation.

Meticulous knowledge must be obtained before periodontal sur-
gery. If the presence of fenestration or dehiscence is detected
during the mucogingival surgery, it disperses the prognosis of
the treatment and moreover, causes changes in treatment plan-
ning.8" In our study, fenestration and dehiscence existed equally
in the maxilla and mandible, contrary to others that report a

Table 1. The Distribution of Fenestration and Dehiscence According to the Jaw and Teeth

First Second First Molar Second Molar

Total Central Lateral Canine Premolar Premolar Mesial Distal Mesial Distal

Defect Type Jaw % (n) % (n) % (n) % (n) % (n) % (n) % (n) % (n) % (n) % (n)
Fenestration = Maxilla 100 (n=86) - 6.97 (n=6) 17.64 (n=15) 28.23 (n=24) 6.97 (n=6) 11.62 (n=10) 9.30 (n=8) 15.11(n=13) 4.65(n=4)
Mandible 100 (n=72) 1250 (n=9) 12.50 (n=9) 16.66 (n=12) 12.50 (n=9) 12.50 (n=9) 11.11(n=8) 558 (n=4) 11.11(n=8) 5.58 (n=4)

P .64 - .062 .35 <.001* .56 .089 .012* .058 .76

Dehiscence Maxilla 100 (n=97) 12.37 (n=12) 12.37 (n=12) 16.49 (n=16) 12.37 (n=12) 7.21 (n=7) 19.58 (n=19) 10.30 (n=10) 4.10 (n=4) 6.18 (n=6)
Mandible 100 (n=85) 8.23(n=7)  10.58 (n=9) 14.11(n=12) 16.47 (n=14) 9.41 (n=8) 18.82 (n=16) 1176 (n=10) 7.05(n=6) 5.88 (n=3)

P 12 .043* .29 .85 .16 .098 .70 .82 .62 .036*

*Statistical difference according to chi-square and Fisher’s exact test (P < .05).
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Figure 2. Types of fenestration and dehiscence. (A) Maxilla with type |
fenestration. (B) Maxilla with type V and VI fenestration. (C) Mandible with
ClI DI dehiscence. (D) Mandible with CI DIl dehiscence.

higher fenestration prevalence in the maxilla and a higher dehis-
cence prevalence in the mandible.”?"® This difference can be
attributed to racial factors or different methodologies. Another
reason for various results may be related to the definition of
defect. For instance, the definitions of dehiscence were different
in various studies. While several studies defined it as the apically
located bone crest of at least 4 mm,83* others did not state any
value in millimeters.'s*7°

Previous studies that used skulls reported a prevalence between
2.8% and 11.55% for fenestration and between 1.7% and 34.15% for
dehiscence. Our study reporting 8.70% fenestration and 10.06%
dehiscence rates are compatible with the literature. This study
is the first report to analyze the fenestration and dehiscence
with a direct visual examination using a skull in the Turkish
subpopulation.

In our study, fenestration was most commonly observed in the
maxillary first molar among all teeth. This result is compat-
ible with a previous study performed in the Turkish subpopula-
tion, which reported the highest fenestration prevalence in the
first maxillary premolar compared to other teeth.”® In addition to
this study, in a previous report by the authors using CBCT in the
Turkish subpopulation, they observed fenestration in 1 of the 2
maxillary first premolars.” In studies performed in the Turkish
population, when considered in terms of racial factors, maxillary
first premolar similarly showed a high fenestration rate. Besides,
Pan et al* reported the most common fenestration in the max-
illary first premolar in the Chinese population. Other studies
performed in British,® American,” Egyptian,® North African,” or
Mexican,” and South-East European® populations reported the
most common fenestration was in the maxillary first molars.

Most studies reported that dehiscence was most common in the
first molar and canines, respectively."* In our study, in the max-
illa and mandible, dehiscence was most commonly located in the
first molar, and mostly the mesial root was affected. Consider-
ing the first molars are the mastication center, the first located
permanent teeth in the mouth, and are exposed to the centric
and eccentric forces at most during mastication over time and
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the mastication center, a higher prevalence of dehiscence is
expected compared to other teeth.

Following the first molar, in our study, the first premolar (16.47%)
and canine (14.11%) showed a high prevalence of dehiscence in the
mandible, respectively. Previous reports found higher dehiscence
in the mandibular canine.®821320 The canine guides the mastica-
tion and occlusion and is located at the corner of the dental arc,
consequently subject to prominent occlusal forces. Particularly
in abnormal situations such as bruxism, these teeth may be more
prone to loss of the surrounding alveolar bone.

Majority of the studies reported only the existence of fenestration
and dehiscence. However, detecting the types of bone defects
is substantial for understanding the severity of the defect and
leads the treatment planning. Our study is the first to analyze
bone defect types with the aid of systematic classification by
direct visual examination of the skull. A few studies scrutinized
the types of fenestration and dehiscence.*™"” Without a detailed
classification, previous studies reported defects with the involve-
ment of the root third®“ or half'® superficially. Edel divided the
root into 2 and reported that 89.5% of fenestration was located
in the apical half of the root. In our study, according to the clas-
sification of Pan et al,* types |, IV, and VI occupy the apical half of
the root; consequently, 48.54% of fenestrations are located in the
apical half. Analogically to our study, previous studies that divided
the root into 3 reported the most common location as the apical
third (ranging from 46% to 48.5%).5'* In Nimigean et al’s study, the
fenestration extended apical to the middle, analogical to type IV
of our study, was 4.3%, considerably lower than our study, in which
the most observed fenestration was type IV (29.50%). Race is one
of the most important parameters for the difference in preva-
lence. Besides, meteorological differences affect the results; for
instance, a previous study performed in skulls did not exclude the
misalignment or malposition, which is closely correlated with the
presence of the bone defect.?®

We reported the most common type of fenestration in the maxilla
which was type IV, located in the apical and middle thirds, while
in the mandible, it was type I, which was located in the coronal
third. Pan* reported that the most common one was type | and
contrary to our study did not detect type Ill.

Since types IV, V, and VI, which involve 2/3 of the root, extend
wider location compared to the other types, these types require
more attention in mucogingival surgery for esthetic results. On
the other hand, types I, IV, and V, which involve the apex of the
root, are more related to the spread of an endodontic infection
or extrusion of irrigation solution or other endodontic materials
rather than esthetic concerns. Fenestrations located in the api-
cal third, and involving the apical foramen have a unique clini-
cal significance. When the apical foramen is involved, it could
cause pain that might be misdiagnosed as pulpitis or periapical
pathology.?! A previous study that used CBCT reported that type
I (involving the apical third) and type IV (involving the apical and
middle third) were most commonly located in the maxilla in the
Greek population.'”” We found that type | predominantly existed
in the maxilla; however, type IV existed equally in the maxilla and
in the mandible. In our study, type VI (involving the entire root)
was 8% of all types in the maxilla and not shown in the man-
dible. According to the previous reports, the distribution of type
VI was between 0% and 6%, similar to but a little lower than our
result.4”



Table 4. Previous studies that reported the prevalence of fenestration and dehiscence

Study Race Specimens Total Prevalence Fenestration Dehiscence
Abdelmalek Egyptian 154 skull 23.84% 9% 14.84%
Larato Mexican-Indian 108 skull 7.5% 4.3% 3.2%
Elliott American 52 skull 20.0% 10.93% 9.19%
Edel North African 87 skull 15.35% 11.55% 3.8%
Davies British 389 skull 13.6% 8.3% 5.3%
Rupprecht American 146 skull 13.0% 9.0% 4.1%
Ezawa Japanese 96 skull 13.1% 8.0% 5.1%
Grimound French 81 skull 26.42% 11.22% 15.20%
Volchansky South African 100 skull 8.3% 6.6% 1.7%
Volchansky South African (Bantu) 43 skull 12.7% 6.2% 6.5%
Jordic-Srdjak Croatican 163 skull 43.47% 9.32% 34.15%
Nimigean South-East European 138 skull 12.80% 8.55% 4.25%
Tal South African 100 skull 8.4% 2.8% 5.6%
Kalaitzoglou Greek 432 CBCT - 3.35% -
Yagcl Turkish 41 CBCT 26.51% 10.28% 16.23%
Pan Chinese 306 CBCT 3.37% -
Yang Chinese 364 CBCT - - 8.5%
Our study Turkish 297 skull 18.80% 8.70% 10.06%

According to the classification of Yang et al,’® in our study, the
most common dehiscence in the maxilla was CI DI, which is
located in the coronal third, and in the mandible, it was ClI Dll,
which is located in the coronal and middle thirds. This was con-
gruent with Yang et al.”™

In our study, the coexistence of fenestration and dehiscence, Cll
DIll, was observed at a rate of 0.9%, and all were in the maxilla.
Yang et al® classified the coexistence of defects as dehiscence
and reported that the prevalence of ClI DIll was 0.47% in the Chi-
nese population. Without using this classification, a previous
study reported that the prevalence of coexistence was 0.3% in
the Japanese population.?? In our study, the types of fenestration
and dehiscence were analyzed using dry mandibles and maxillae.
According to dehiscence classification,’™ Cll DIl means dehiscence
with the accompanied periapical lesion. It cannot be detected
with direct measurement using a skull if the lesion did not reach
the outline of the bone. Thus, we excluded this type of dehiscence
from the study.

In our study, all fenestrations were in the buccal aspect of the
root. For dehiscence, the prevalence of Clil, which means located
on both sides, was 0.27% and mostly observed in the maxillary
first premolar. However, it was not detected in the mandible.
Previously, lingual defects were reported between 0.023% and
3.9%,61214 while others reported no lingual defects.'0"32023

In our study, type 5 and type 6 fenestrations and ClI DI, Cll DIl
dehiscences, which are a larger root involvement, had a lower
prevalence similar to previous reports.*®'" This relatively lower
prevalence can be explained by the fact that the wider involve-
ment of the defect and insufficient bone support make the tooth
more prone to loss, particularly in cases such as aggressive peri-
odontitis, and true prevalence cannot be detected.

In the literature, the prevalence of fenestration and dehiscence
was investigated using CBCT or skull. Investigation using CBCT
is valuable for clinical judgment, but on the other hand, it is
risky compared to the direct measurement, and when used as a
method in prevalence studies, it will lead to skeptical results due
to the presence of alveolar bone with dimensions below the voxel
size cannot be detected and is considered as a bone defect.

The prevalence or distribution in many populations and every
teeth group was analyzed using dry skulls with direct observation

or CBCT. Besides, the classification of dehiscence and fenestra-
tion has been defined by studies using CBCT.*"® However, there
is a major limitation of CBCT that disturbs the results. The pres-
ence of bone cannot be viewed under a thickness less than the
voxel size of CBCT, meaning that the thin bone may be regarded
as a defect area. Previous studies that used CBCT demonstrated
that the fenestration and dehiscence rates were 2.5 times higher
with a 0.25 mm voxel size?** and 3 times higher with a 0.36 mm
voxel size than exist.?® It is obligatory to note that, even with a
high resolution, that is, the 0.125 mm voxel size, bone <1mm can-
not be detected and is assumed a defect area.?® This result ren-
ders all of the examinations that use CBCT skeptical. Thus, the
types of bone defects must be directly observed to rule out radio-
graphic obstruction. Direct visual examination is highly accurate
and reliable; however, it cannot be used in the clinic. Moreover,
skulls must have been well prevented to hamper the formation of
post-mortem defects.

The limitations of our study are the use of the skull in the exami-
nation of bone defects and the possibility that some defects have
occurred post-mortem. Besides, the age and gender of the spec-
imens were unknown; thus, the relationship was not detected.
Moreover, the type of CIl DIl was excluded from the analysis. To
complete the analysis of classification, further studies in different
populations that analyze the defect types with a direct observa-
tion using a skull or cadaver and, in addition to direct observa-
tion, using a radiographic method to confirm a possible periapical
lesion of the specimens are needed. The strength of our study is
that it is the first study to examine the prevalence of fenestration
and dehiscence in the Turkish subpopulation with high precision
using the human skull with a direct visual examination. Besides,
it is also the first study in the literature to examine bone defects
within the scope of systematic classification using the skull.

Considering the limitations of the study, we concluded several
results; fenestration and dehiscence were similar in the maxilla
and mandible. The prevalence of fenestration and dehiscence
was detected at 870% and 10.06%, respectively, as the first
report in the Turkish subpopulation using a skull. Fenestration
and dehiscence were most commonly detected in the maxillary
first premolar and maxillary first molar, respectively. For fenestra-
tion, type IV (involving apical and middle thirds) was most com-
mon in the maxilla, while type Il (involving the coronal third) and
type IV were most common in the mandible. For dehiscence, Cl
DI (involving the coronal third) was most common in the maxilla,
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while CI DIl (involving the coronal and middle thirds) was most
common in the mandible.
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Stabilitesi ve Ylzey PurizIUlGgu Uzerindeki Etkisi

ABSTRACT

Objective: The aim of this in vitro study is to compare the effects of different whitening tooth-
pastes on the color stability (CS) and surface roughness (SR) of 2 composite resins.

Methods: A hundred disc-shaped specimens were prepared from Filtek Z250 microhybrid and
Charisma Topaz nanohybrid composite resins. The discs were divided into 5 subgroups: artificial
saliva, Colgate Active Charcoal, Yotuel, Opalescence, and Sensodyne Promine toothpastes. The
initial roughness and color values of the samples were measured. In order to evaluate the CS and
SR, all specimens were subjected to coffee and brushing cycles. A three-way mixed analysis of
variance was used to analyze the data. All analyses were performed considering a=0.05.

Results: While the Z250 composite showed higher AE values than the other composite
(P < .05), no significant differences were observed between the composites regarding SR
(P> .05). Among the whitening toothpaste groups, there were no significant differences in AE
values (P > .05) except for the control group. After an 8-week cycle, the activated carbon-
containing toothpaste group showed a higher SR than the control group (P < .05).

Conclusion: All toothpastes were effective in removing discoloration from composite res-
ins, depending on the composite resin used. However, the whitening toothpastes tested (after
8 weeks of use) increased surface roughness regardless of the composite resins used, but not
more than regular toothpaste (not containing a whitening ingredient).

Keywords: Composite resins, discoloration, surface roughness, toothpastes

6z
Amag: Bu in vitro calismanin amaci, farkl beyazlatici dis macunlarinin iki kompozit reginenin renk
stabilitesi (CS) ve ylzey purtzltGligul (SR) Gzerindeki etkilerini karsilastirmaktir.

Yontemler: Filtek Z250 mikrohibrit ve Charisma Topaz nanohibrit kompozit reginelerinden ytiz
adet disk seklinde 6rnek hazirlandi. Diskler bes alt gruba ayrildi: yapay tukirik, Colgate Aktif
Karbon, Yotuel, Opalescence ve Sensodyne Promine dis macunlari. Orneklerin baslangic plriz-
|Ultk ve renk degerleri olclldi. CS ve SRyi dederlendirmek igin tim ornekler kahve ve fircalama
donglulerine tabi tutuldu. Verilerin analizi igin Ug yonlu karma varyans analizi kullanildi. Tim analiz-
ler « = 0.05 dlizeyinde yapildi.

Bulgular: 2250 kompoziti, diger kompozite gore daha yliksek AE degerleri gosterirken (P < .05),
kompozitler arasinda SR agisindan anlamli bir fark gézlenmedi (P > .05). Beyazlatici dis macunu
gruplari arasinda, kontrol grubu hari¢ AE degerlerinde anlamli bir fark bulunmadi (P > .05). Sekiz
haftalik dongl sonrasinda, aktif karbon iceren dis macunu grubu, kontrol grubuna gore daha yiik-
sek SR gosterdi (P < .05).

Sonug: Tum dis macunlari, kullanilan kompozit regineye bagli olarak kompozit reginelerden renk-
lenmeyi gidermede etkiliydi. Test edilen beyazlatici dis macunlari (sekiz haftalik kullanim sonrasi),
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kullanilan kompozit reginelere bakilmaksizin, ancak beyazlatici etkili olmayan dis macunundan daha fazla olmayacak sekilde yiizey

purtzlUligund artirdi.

Anahtar Kelimeler: Kompozit regineler, renk degisimi, ylizey plrtzltltgu, dis macunlari

INTRODUCTION

Today, it is accepted as an integral part of esthetic beauty in
modern societies, and a natural and bright smile is desired. It has
been reported in the literature that most patients desire whiter
teeth and are not glad about the color of their teeth. The demand
for aesthetic and restorative needs has led to the development
of varied treatment options. This desire for whiter teeth has
increased the use of tooth-whitening products.™ Tooth bleach-
ing techniques are widely used, and effective methods are uti-
lized to eliminate or lighten the stains on the teeth.? In modern
dentistry, teeth whitening is applied by a dentist with whitening
gels containing carbamide peroxide (CH, N,O.H,0,) or hydrogen
peroxide (H,O,) of home or office type, or with the removal and
control of extrinsic stains.'

Alternatively, the desired aesthetic result can be achieved with
the use of whitening toothpaste.* Whitening toothpastes are
products containing specific abrasives and/or chemicals that
optimize the removal of extrinsic stains.! It is thought that the
use of whitening toothpaste is considered a less costly and more
convenient option for teeth whitening.® Whitening toothpastes,
in addition to the caries and gingivitis preventive properties of
conventional toothpastes, also have a whitening feature thanks
to the different active ingredients (peroxides, enzymes, abrasives,
optical action agents, etc.) in their content.*

The most commonly used abrasives in whitening toothpastes
are calcium carbonate, calcium phosphate, calcium pyrophos-
phate, hydrated silica, and sodium bicarbonate, which are mainly
responsible for removing extrinsic stain. The efficiency of whiten-
ing toothpastes containing abrasives depends on the particle’s
hardness, form, distribution, and concentration in their con-
tent.”® Whitening toothpastes containing oxidants and enzymes
prevent discoloration by chemically changing the pigments that
color the teeth.® A recent discovery on the market is whitening
toothpastes containing activated charcoal, which is an extremely
lightweight black carbon and ash residue hydrocarbon.” There
are fluoride-containing products, as well as fluoride-free whit-
ening toothpastes with activated charcoal. Currently, charcoal-
containing products’ popularity is increasing, and social media
advertising may help to spread the use of this material. There is
not yet scientific evidence of the safety or effectiveness of these
products in the oral environment.8®

The surface roughness (SR), gloss, and color stability (CS) of com-
posite resins affect the aesthetic appearance of the teeth they
are used to restore.? With the use of whitening toothpaste, it is
aimed at minimizing the discoloration that occurs in composite
restorations, which is an important aesthetic treatment option.

Since it causes an increase in SR, whitening toothpastes have an
important effect on the performance and quality of composite
resins.

There are many investigations in the literature analyzing the
effect of whitening toothpastes on the SR and CS of composite
resins.’®'? However, few studies have assessed how activated
charcoal whitening toothpaste affects the change in CS and SR
of composite resins with different contents. In addition, although
whitening toothpastes are widely used, the cumulative effects
they can have on teeth and restorations due to their different
ingredients are a matter of concern.” Based on the aforemen-
tioned, the current study aimed to assess the impacts of whiten-
ing toothpaste on the CS and SR of different composite resins.
The null hypotheses tested were as follows: (1) whitening tooth-
pastes would not affect the discoloration of composite resins (2)
whitening toothpastes would not affect the SR of composite res-
ins, and (3) there would not be a significant difference in terms
of color change and SR between the composite resins used,
respectively.

MATERIAL AND METHODS

Since this study did not involve human/animal subjects, no ethi-
cal approval or informed consent was obtained.

Specimen Preparation

Z250 universal microhybrid composite (MH) (3M ESPE, USA) con-
taining Bisphenol A glycidyldimethacrylate (bis-GMA) and Cha-
risma Topaz nanohybrid composite (NH) (Heraeus Kulzer, Germany)
without bis-GMA were used in the study. From each composite,
100 disc-shaped specimens with dimensions of 10 mm in diam-
eter and 2 mm in thickness were produced in 1 increment. Each
specimen’s surface was covered with a transparent mylar strip, and
the extra material was gently pushed out of the specimens using
a microscope glass slide. The top surfaces of all specimens were
polymerized for 20 seconds by applying a light-emitting diode
polymerization light, 3M Elipar™ DeepCure-S (1470 mW/cm?, 3 M
ESPE, USA). Afterward, all samples were kept in distilled water for
24 hours at 37°C in order to complete their polymerization. The
specimens were polished using serially (coarse, medium, fine, and
superfine) aluminum oxide discs (Sof-Lex, 3 M ESPE, St. Paul, MN,
USA) for 10 seconds per disc. Then, all specimens were stored in
deionized water at 37° for 24 hours, in dark containers before any
measurements were performed. Then, the initial color and surface
roughness measurements were performed.

Experimental Groups
The composite samples were divided into 5 subgroups randomly
(n=10/group) based on the toothpaste type (brand) used: group

Table 1. Composites Evaluated in the Study

Composite Type Matrix Inorganic filler content (wt%/vol%) Manufacturer

7250 Microhybrid BisGMA, UDMA, BisEMA Zirconium/silica, mean size of 0.6 mm; 60% vol., 82% wt. 3M ESPE, St. Paul, MN, USA

MH

Charisma Topaz Nanohybrid TCD-DI-HEA, UDMA Bariumaluminumfluorideglass,pre-polymerizedfillers73% HeraeusKulzer, Wehrheim,Germany
NH wt./58% vol.
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Table 2. Toothpaste Ingredients and Artificial Saliva Formulation Used in the Study

Tooth Whitening
Toothpaste Manufacturer Ingredient Technology
Promine, Sensodyne GlaxoSmithKline, Turkey Sodium fluoride, aqua, sorbitol, hydrated silica, glycerin, potassium nitrate, PEG-6, sodium  Nil

Yotuel All in One Snowmint

Opalescence Whitening

Colgate Optic White Active

Charcoal

Artificial saliva

Biocosmetics Madrid, Spain

Ultradent Products, Inc., USA

Colgate Palmolive, Poland

lactate, aroma, cocamidopropyl betaine, titanium dioxide, xanthan gum, sodium saccharin,
sodium fluoride, PVM/MA copolymer, sodium hydroxide, and limonene.

Carbamide peroxide, aqua, sorbitol, hydrated silica, xylitol, glycerin, tetrapotassium
pyrophosphate,papain, titaniumdioxide, potassiumphosphate, Xantham Gum,aroma,sodium
fluoride, sodium saccharin, diazolidinyl urea, and CI 42090.

Sodium fluoride 0.25%, w/w, glycerin, water (aqua), silica, sorbitol xylitol, flavor (aroma),
poloxamer, sodium lauryl sulfate, carbomer, (C142090), (C1 19140), sodium benzoate, sodium
hydroxide, (C1 77019 Cl 77891), sucralose, and xanthan gum.

Aqua, sorbitol, hydrated silica, PEG-12, tetrapotassium pyrophosphate, sodiumlauryl sulfate,
aroma,potassiumhydroxide, cellulosegum,phosphoricacid,cocamidopropylbetaine,sodium
fluoride, sodium saccharin, xanthan gum, charcoal powder, mica, limonene, and CI 77891.
KCl624.73mg/L,KH,P0,326.620mg/L,K,HPO,804.712mg/L,CaCl,.2H,0166.130mg/L,C,H,0,

Carbamide peroxide
Abrasives
Activated charcoal and

enzymes

Nil

2.000 mg/L, MgCl,.6H,0 58.96 mg/L, CMC-Na 10.000 mg/L, deionized water 1000 mL

1 with artificial saliva (AS) (negative control group), group 2 with
fluoride content toothpaste (Sensodyne Promine) (positive con-
trol group), group 3 with carbamide peroxide content (Yotuel All
in One Snowmint), group 4 with abrasive particle content (Opal-
escence), and group 5 with active carbon content toothpaste
(Colgate Optical White Active Charcoal). The positive control
group was Promine Sensodyne toothpaste, which has no whit-
ening component in its formulation. The negative control group
was artificial saliva. The experimental groups, the characteristics
of the composite materials, toothpastes applied, and a formula-
tion of artificial saliva are presented in Tables 1 and 2.

Toothbrushing and Coffee Cycle

Initial color and SR measurements were performed. In this cycle,
the samples were first brushed for 5 seconds with an elec-
tric toothbrush (Triumph Professional Care 5000, Oral B Braun
GmbH, Kronberg/Ts., Germany) in continuous mode. Then the
samples were stored in a coffee solution 3 times a day for 15 min-
utes. At the end of the cycle, the samples were again brushed for
5 seconds and subsequently stored in artificial saliva throughout
the night. All specimens were subjected to brushing and a coffee
cycle (for 4 weeks and 8 weeks) to better imitate the daily routine
(Figure 1).

A custom-made experimental set-up was prepared, and both the
samples and electric toothbrush were fixed. The toothpastes were
mixed with artificial saliva in a ratio of 1: 3 and the samples were
brushed with this slurry mixture with a standard force of 2 N.* For
the coloring process of the samples, 15 g of instant coffee powder

[ Keep in artificial saliva (all mghl)

The discs were brushed
in continuous mode

(Nescafé Classic; Switzerland; pH 5.56) was mixed with 200 mL of
hot water and then allowed to cool to room temperature.

To complete a 24-hour cycle, samples were stored in artificial
saliva between the brushing and coffee cycles. The toothpaste
slurry was freshly prepared each time, and the artificial saliva was
replaced daily. Considering the 2 minutes of brushing time per
day, each specimen was brushed for 10 seconds (2 brush strokes
per second).” At the end of this protocol, the specimens were
rinsed with deionized water. Each sample was brushed by the
same researcher, who was blind to all the prepared composite
discs.

Color Change Measurement

Color measurements were made using a clinical spectrophotom-
eter (VITA Easyshade V, Ivoclar Vivadent, Liechtenstein). During
these measurements, the CIEDE2000 color system was used
on a standard white background under D65 standard illumina-
tion. The spectrophotometer was calibrated each time using its
calibration block according to the manufacturer’s instructions. In
order to obtain accurate measurements, care was taken to place
the probe tip perpendicular to the center of the samples in each
measurement.’

Color measurements were performed 3 times by a single opera-
tor, and then the mean value was calculated. Color measure-
ments of the samples were conducted 3 times: initially (TO),
after a 4-week cycle (T4), and after a 8-week cycle (T8). The color
values of the samples were calculated through the L¥ a* and b*

The discs were brushed 2 times per day
in continuous mode

The discs were stored in a coffee
nlmonSnmundgyfulSm

‘Washing with distilled water
Imin.

\

The discs were stored in a coffee
solution 3 times a day for 15 min.

Washing with distilled water
Imin,

/

‘The discs were stored in a coffee
solution 3 times a day for 15 min.

~»| Washing with distilled water
Pl Imin.

3 times per
day
—

-

2 times per day

Figure 1. A schematic representation of the daily toothbrushing and coffee cycle.
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parameters. The Obtained L¥ a* and b* parameters were entered
into the CIEDE2000 formula (AEOO) to detect coloring caused
by the experimental conditions. The parameters KL, KC, and KH
were all setto 1.

After 4 weeks, color measurement was performed, L* a,* and b,*
values were recorded for each specimen, and AE1 values were
calculated. The toothbrushing cycle was continued for another 4
weeks. After 4 weeks, the AE1 value was measured; 8 weeks after
baseline L,* a,* and b,* values were recorded for each specimen,
and AE2 values were calculated. The formula below was used
to calculate AEOO of the color change amounts between the
obtained measurements.'

AL
AEqq =[(——)? +(
k.S, kecSc

AC

2o AH AC

AH
+Ry () ()]
kySH keSc kySh

According to the most recent guideline on color measurements
issued by the International Organization for Standardization (ISO/
TR 28642 2016), color stability should be based on the 50:50%
acceptability (AT: AE,, = 1.77) and perceptibility (PT: AE,, = 0.8)
thresholds.™"®

Surface Roughness Measurement

The SR was measured using a contact profilometer (Mahr Per-
thometer, Gottingen, Germany) with a tracing length of 5.6 mm
and a cut-off value of 0.8 mm at the beginning and after the
experimental period. In order to ensure repeatability, 2 lines were
created on the samples with a marking (small drillings made with
14 burr) identifying the area. A reading was obtained by a diamond
stylus moved at 0.5 mm/s, and then the arithmetic roughness
(Ra) was recorded. This process was repeated in 3 positions on the
same sample, and the average of these values was obtained. The
measures were obtained by moving the diamond stylus across
the sample surface and the reference areas perpendicularly to the
direction of the movement of the toothbrush. The mean surface
roughness values were calculated for each specimen.

Table3. Color Change of Composite Materials, 4 and 8 Weeks After Exposure to Coffee and
Brushing Cycles, According to Toothpaste Groups

Color Change
After 4 Weeks

Color Change
After 8 Weeks

AEO0 mean +  AE00 mean +

Composite Resins Group SD SD

3M Z250 (without Bis GMA) Control 3.31 + 0.22%4 3.25 £0.23*4
Opalasense 2.11 £ 0.23" 2.7 £0.23
Yotuel 2.08 + 0.41>* 2.01 + 0.34>*
Charcoal 2.01+0.41°  2.45+0.32°
Promine 2.58 +0.29"*  2.55 +0.32"*

CharismaTopaz(withBisGMA)  Control 2.93 +0.19%8 3.12 + 0.22°
Opalasense 1.61 + 0.24*7 1.63 +0.3""
Yotuel 1.94 + 0.26"° 1.97 + 0.26"°
Charcoal 1.72 +0.28"° 1.52 + 0.28"°
Promine 2.25 + 0.1°® 1.87 + 0.18*®

Source of Variation P

Time 521

Composite resin .004

Toothpaste <.001

Time-composite resin 154

Time-toothpaste 42

Composite resin-toothpaste 619

Time-composite resin-toothpaste .359

Different lowercase letters (a, b) represent statistical differences among experimental groups for each composite
resin (P < .05). Different uppercase letters (A, B) denote statistical differences among experimental toothpaste
groups between brushing times (P <.05). In calculating the color difference of the samples, initial color values
were taken as the baseline. It shows the statistically significant difference between rows (a-b) and columns (A-B)
(P <.05). Only statistically significant effects were shown as bold values.
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Scanning Electron Microscopy Analysis

After completing brushing and coffee cycles, 1 specimen from
each group was randomly selected and analyzed via scanning
electron microscopy. The specimen’s surface was sputter coated
with gold and palladium alloy in a vacuum evaporator, and pho-
tomicrographs of representative areas were obtained at x1000
magnifications.

Statistical Analysis

Statistical Package for the Social Sciences Statistics software,
version 21.0 software (IBM Corp.; Armonk, NY, USA), was used for
the statistical analyses. The preliminary assessment of residu-
als’ normal distribution and homogeneity of variances was
checked by using Shapiro-Wilk’'s and Levene’s tests. Rough-
ness and color change were separately analyzed by a three-way
mixed ANOVA (1 within-subjects factor, 2 between-subjects
factors). To examine significant interactions, post hoc testing
was performed using simple effect analysis with Bonferroni
adjustment. All analyses were performed at a significance level
of a=0.05.

RESULTS

Color Change Measurement (AE)

The effects of composite resin types, whitening toothpastes, and
experiment time on the color change are given in Table 3. Accord-
ing to the results, the type of composite material and toothpaste
were found to have an impact on color change (P < .05). However,
no significant interactions were observed between “composite
resin—time,” “time-toothpaste,” “composite resin-toothpaste,
and “composite resin—time-toothpaste.”

Regarding the color change on composite resins, MH showed
higher AEOO values than NH (P < .05). Besides, all the toothpaste
groups showed better results than the control group (P < .05).
However, no significant differences in AE values were detected
among the toothpaste groups (P> .05).

When the color change was evaluated for toothpaste groups and
2 composite materials over time, the color change on the MH
composite and NH composite groups exceeded the established
50:50% perceptibility thresholds (AEOO > 0.81). Nevertheless,
while the AEOO values of MH composite groups exceeded the
determined 50:50% acceptability thresholds in all groups, only
the NH composite+opalasence and NH+charcoal toothpaste
groups did not exceed the 50:50% acceptability thresholds
(AEOO < 1.77).

Surface Roughness Ra Measurement
The mean values of SR (ARa) with the respective standard devia-
tions at different experiment times are illustrated in Table 4.

The results revealed that time (P < .05) and toothpaste (P < .05)
affected surface roughness, while the type of composite material
did not affect it (P > .05). Additionally, no significant interactions
were detected between “composite resin—time,” “composite
resin—-toothpaste,” and composite resin—time-toothpaste.

While no significant difference was observed in the SR between
the 2 composite materials (P >0.05), the SR evaluation of tooth-
pastes after 4 weeks showed no significant differences among
them (P> .05). However, after an 8-week cycle, the activated car-
bon-containing toothpaste exhibited a higher SR than the con-
trol groups (P < .05).
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Table 4. Surface Roughness of Composite Materials, 4 and 8 Weeks after Exposure to Coffee and Brushing Cycles, According to Toothpaste Groups

Surface Roughness (initial)

Surface Roughness (After 4 Weeks)  Surface Roughness (After 8 Weeks)

Composite resins Group

SR mean + SD

SR mean + SD

SR mean + SD

3M 7250 (without Bis GMA) Control
Opalascense

0.293 + 0.025°¢
0.286 + 0.022*F

Yotuel 0.259 + 0.016¢
Charcoal 0.325 + 0.028"F
Promine 0.283 £ 0.021°*F
CharismaTopaz (with Bis GMA) Control 0.254 + 0.011*¢

Opalascense

0.238 + 0.014**

Yotuel 0.239 + 0.012%¢
Charcoal 0.248 + 0.013%®
Promine 0.242 + 0.015*F

0.331 + 0.025%"
0.341 + 0.017+#
0.415 + 0.05°F
0.366 + 0.029*"
0.324 + 0.019°"
0.331 + 0.025%"
0.281 +0.018%"

0.948 + 0.118"*
1.45 + 0.192:>4
1.351 + 0.253%4
1.672 + 0.314**
1.614 + 0.2412>*
1.006 + 0.187A
1.386 + 0.184""*

Source of Variation

Time

Composite resin

Toothpaste

Time-composite resin
Time-toothpaste

Composite resin-toothpaste
Time-composite resin-toothpaste

0.27 + 0.021*% 1.509 + 0.256%"*
0.304 + 0.024*" 1.653 + 0.265*
0.274 + 0.009°" 1.603 £ 0.207%
P
<.001

.575
.044
732
.005
1992
.998

Different lowercase letters (a, b) represent statistical differences among experimental groups for each composite resin (P < .05). Different uppercase letters (A, B) denote statistical differences among experimental toothpaste groups between
brushing times (P < .05). In calculating the SR of the samples, initial SR values were taken as the baseline. It shows the statistically significant difference between rows (a-c) and columns (A-C) (P < .05).

Scanning Electron Microscopy Results

Scanning electron microscope micrographs of both composite
resins used in this study after the 4-week and 8-week coffee and
brushing cycles are depicted in Figures 2 and 3. Topographical
changes were observed on the sample surfaces regardless of the
toothpaste used after the coffee and brushing cycle.

DISCUSSION

The main drawback of resin-based composite resins utilized in
aesthetic restoration is the unpredictability of color change and
staining that takes place over time. Nowadays, there is a vast
choice of different toothpastes on the market that are used to
eliminate the discoloration problem. The effects of whitening
toothpaste with different contents on the color change and SR of
2 composites were evaluated in this in vitro study.

The findings of the present study revealed that the tested tooth-
paste groups had an impact on the color (AE) of resin-based
restorative materials. While there was no significant difference
among the toothpaste experimental groups, all toothpaste
groups exhibited lower discoloration compared to the control
group. The first null hypothesis that “whitening toothpastes
would not affect the discoloration of composite resins” was
rejected. Soateman GD et al”” reported that almost all dentifrices
formulated expressly for teeth whitening are efficient at remov-
ing discoloration, whether or not a chemical discoloring agent is
added. The findings of the present study regarding color change
are in line with this conclusion.

The observed color changes after all toothpaste groups for MH
composite resin were above the 50:50% acceptability and per-
ceptibility thresholds (AT: AEOO > 1.77 and PT: AEOO > 0.8). It
indicates that the composite materials had unacceptable color
changes, which are probably plainly visible to standard view-
ers. The recorded color changes after all toothpaste groups
for NH composite resin were above the 50:50% perceptibil-
ity thresholds (PT: AEOO > 0.8). However, in the abrasive and
activated carbon-containing toothpaste groups, the recorded
color change was below the 50:50% acceptable threshold
(AEOO < 1.77). It means that, despite color changes on the com-
posite materials, it is likely that standard observers would not
notice them.

In 2013, the CIEDE2000 (AEQOQ) formula was adopted as the stan-
dard for detecting color differences. The number of parameters
used in the CIEDE2000 (AEOOQ) formula increased and became
more complex compared to the CIELAB (AEab) formula. Addition-
ally, the CIEDE2000 (AEOO) includes an interaction term between
chroma and hue differences in addition to lightness, chroma,
and hue weighting functions. Nevertheless, the more recent
CIEDE2000 formula, which outperforms CIELAB and better cor-
relates with visual findings, is advised for use in detecting color
differences (AEQOQ)."® Gémez-Polo et al”® revealed that they found
the (AEOQO) formula to be more effective than the (AEab) in the
evaluation of coloration. The main clinical significance of compar-
ing color differences in dentistry is to understand their relation-
ship with perceptibility and acceptability thresholds, rather than
merely detecting statistical differences.?° In this study, all these
factors were taken into account when evaluating the impact of
whitening toothpastes on the color change of composite resins,
and the CIEDE 2000 system was also used.

In this study, coffee solution was selected as a coloring agent not
only because of its widespread consumption but also for its great
effect on the coloring of both teeth and composite resins.??? In
the routine, there is a short-term contact of food and drinks with
teeth and resin materials before washing with saliva or brush-
ing teeth.2® Moreover, according to coffee producers, a coffee
consumer consumes an average of 3.2 cups of coffee a day, and
the consumption of 1 cup of coffee also takes an average of 15
minutes.?* In this study, the samples were subjected to a cycle of
soaking in coffee for 15 minutes 3 times and brushing twice a day
for periods of 4 weeks and 8 weeks. Mara da Silva et al*® applied
a coffee and brushing cycle for 30 days in their studies, in which
they evaluated the color change and surface hardness of 2 differ-
ent composite resins. In light of all this information, the reason
why there was no statistical difference in 2 time periods in terms
of preventing the color change between toothpaste groups in the
current study may be due to the cycle times applied in this study.

The current study evaluated composites with different poly-
mer networks. An MH composite is a bis-GMA-based mate-
rial, whereas an NH composite contains UDMA and TCD in its
organic matrix and is bis-GMA-free. The third null hypothesis
was rejected due to the results of this study showing a differ-
ence in terms of color change between the composite resins.

Curr Res Dent Sci 2024 34(1): 9-17 | doi: 10.5152/CRDS.2024.23215
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of the MH composite consists of hydrophilic hydroxide groups.?”
The difference between composite resins in terms of color change
in this study may occur because of these reasons.

Both composite resins used in this study showed positive values for
Ra, which means the roughening of the materials depends on the
toothpaste used and the duration of exposure. There was no dif-
ference between composite resins in terms of surface roughness,
and the null hypothesis 3 can be accepted partially. The more tooth
brushing cycles and periods there are, the more composite resin
deterioration and surface roughness there is; on the other hand, the
brightness is lower.2® This result could be attributed to the increase
in roughness caused by the gradual removal of filler particles during
the tooth brushing process.?® Whitening toothpastes have caused
an increase in the surface roughness of composite resins over time,
thus causing the second null hypothesis to be rejected.

The abrasiveness of toothpastes affects the surfaces of the stud-
ied composites. The greater the abrasiveness of the toothpaste,
the greater the surface roughness of the material.2® In this study,
the surface roughness of the samples brushed with activated
carbon toothpaste increased statistically.

The theoretically detectable surface roughness by the patient
in composite restorations was determined to be 0.50 pm.? In
this study, the roughness values exceeded this threshold after
prolonged brushing. However, Shimokawa et al®® stated that all
tested composites in their study exhibited an increase in rough-
ness surpassing this threshold after brushing, but they noted that
the relevant threshold was reported in terms of profile roughness
rather than surface roughness.

According to the literature, a profile roughness threshold of 0.2
pm has been reported for bacterial adhesion and retention.®
According to this threshold, it can be expected that bacterial
adhesion would increase in all groups after toothbrushing, even
though bacterial adhesion was not specifically assessed in this
study. Furthermore, a recent systematic review has emphasized
that using a threshold alone is insufficient for accurately predict-
ing bacterial adhesion.® However, it should be noted that Shi-
mokawa et al*® reported that this threshold was based on profile
roughness measurements rather than surface roughness, which
may render it impractical to compare the results of this study
with the aforementioned threshold.

In the study of Alofi et al,*® it was stated that the surface rough-
ness increased significantly after the use of whitening toothpaste
and activated charcoal powder compared to baseline measure-
ments. In this study, it was observed that as the brushing dura-
tion increased, there was a tendency for an increase in surface
roughness when composites were brushed with toothpaste.
Therefore, it can be stated that longer brushing durations have a
negative impact on the surface smoothness of resin composites.
This potential increase in roughness can ultimately diminish the
material’s surface gloss, contribute to heightened plaque accu-
mulation, and elevate the risk of dental caries and periodontal
inflammation.®*

The composite resins used in this study were more easily worn out
than their organic matrix after 8 weeks of brushing with activated
carbon toothpaste and exposure to extensive time.® Therefore,
the surface roughness may have increased more (Figures 2 and
3). The abrasive effect of charcoal-containing products depends
on particle size and distribution, as well as the manufacturing

Curr Res Dent Sci 2024 34(1): 9-17 | doi: 10.5152/CRDS.2024.23215

process.®* The activated carbon toothpaste used in this study also
contains hydrated silica abrasive particles. In addition, tetrapo-
tassium pyrophosphate and cocomidopropyl betaine (a thicken-
ing and foaming agent) may also have been effective in increasing
the performance of the paste.® Heintze et al®*® demonstrated
that the abrasive content of toothpaste is effective on the SR of
composites. The relatively greater number of grooves seen in the
scanning electron microscope images of activated carbon groups
is consistent with the outcomes of the study (Figures 2 and 3).

In this study, the effect of brushing teeth with Sensodyne Pro-
mine with fluoride content, which was used as a positive control
group, on color change and surface roughness for both compos-
ite resins was found to be statistically similar to other whitening
toothpastes. As a result, the presence of hydrated silica in the
content of this conventional toothpaste with fluoride may have
been effective. Among various abrasive agents, hydrated silica
serves as an intermediate abrasive agent and is fairly effective in
stain removal.'

Inthis study, the color and SR of the samples were evaluated after
4-week and 8-week cycles in order to imitate routine oral hygiene
procedures. Specimens were individually subjected to 4 and 8
weeks of brushing in a regular oral hygiene Practice.®® Studies
evaluating stain removal or prevention typically have durations
ranging from 2 to 6 weeks, with few studies evaluating whitening
effects for extended periods of 12 weeks or more." For these rea-
sons, the effectiveness of whitening toothpastes was evaluated
after 4 and 8 weeks of use in this study.

The primary limitation of this study is that the results are obtained
in vitro. Additionally, the types of movement or the impacts of sal-
ivary dilution and lubrication are limited by in vitro studies. There-
fore, further in vivo studies are needed to confirm the results of
this study and to understand the effect behavior of whitening
toothpastes on different substrates.

Within the limits of this study, it can be concluded that whitening
toothpastes were found to be effective in removing the discol-
oration in composite resins, depending on the used composite
resin, but showed no difference from a regular toothpaste. Whit-
ening toothpastes promoted an increased surface roughness,
regardless of the composite resins used, but did not increase it
more than a regular toothpaste. Furthermore, after the 8-week
cycle, toothpaste containing activated carbon exhibited greater
surface roughness compared to the control group.
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Assessment of the Topographic
Relationship Between the Maxillary
Sinus and Maxillary Posterior

Teeth Using Cone Beam Computed
Tomography

Maksiller Posterior Disler ile Maksiller Sinus
Arasindaki Topografik iliskinin Konik Isinli Bilgisayarli
Tomografi Kullanilarak Degerlendirilmesi

ABSTRACT

Objective: The aim was to identify the distance between the apices of maxillary posterior teeth
and maxillary sinus (MS) floor as well as the thickness of the bone between the root and the
alveolar cortical plate.

Methods: The cone-beam computed tomography scans of 74 patients were evaluated retrospec-
tively. Topographic measurements of the surrounding bone at the apex of all premolar and molar
maxillary teeth were performed in 2 different planes (vertical and horizontal). A 1-way analysis of
variance was used to determine the differences in linear measurements between each root for all
tooth types and genders.

Results: The mean vertical distance to the MS floor was significantly high for first premolar
roots and the lowest mean vertical distance was measured for mesio-buccal roots of second
molars (P < 0.05). In contrast, the lowest buccal bone thickness was found for the first premolar,
whereas the highest buccal thickness was measured for the mesiobuccal roots of the second
molars (P < .05). When gender groups were evaluated separately, it was found that the vertical
distance between the apices of second premolar teeth and the MS floor was significantly higher
in females (P < .05). Moreover, the mesiobuccal and palatal horizontal measurements of second
molars were higher in females (P < .05).

Conclusion: It is important to have knowledge about the linear measurements and morphologi-
cal features of the maxillary alveolar bone in order to carry out successfull dental practices The
obtained results were expected to be beneficial for clinicians to reduce the complication, espe-
cially in dental procedures involving maxillary molar region.

Keywords: Maxillary sinus, maxillary molar, maxillary premolar, topographic measurements
6z
Amagc: Maksiller posterior diglerin apeksleri ile maksiller sints (MS) tabani arasindaki mesafe-

nin belirlenmesinin yaninda alveolar kemigin kortikal tabakasi ile kokler arasindaki kalinligin
saptanmasidir.

Yontemler: 74 hastaya ait konik isinli bilgisayarli tomografi gorintlsi retrospektif olarak
degerlendirildi. Maksiller premolar ve molar diglerin apeksleri hizasindaki alveolar kemigin 2 farkli
dizlemde (vertikal ve horizontal) topografik dlglimleri yapildi. Calismaya dahil edilen tim dis
tipleri ve cinsiyet gruplari igin her dis kokline yonelik yapilan dogrusal olglimler arasindaki
farkliliklari belirlemek amaciyla tek yonli varyans analizi kullanildi.

Bulgular: MS tabanina olan ortalama vertikal mesafe birinci premolar dislerde anlamli derecede
yuksek iken, en dlislik ortalama dikey mesafe ikinci molar diglerinmezio-bukkal kokleri igin 6lgtldi
(P < 0.05). Buna karsilik en diistik bukkal kemik kalinligi birinci premolar disler bolgesinde iken, en
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ylksek bukkal kemik kalinligi ikinci molar dislerin mezio-bukkal kéklerinde olgtldi (P < .05). Yapilan dlgiimler cinsiyet dagilimina
gore karsilastirmali olarak degerlendirildiginde, ikinci premolar dislerin apeksleri ile MS tabani arasindaki vertikal mesafenin kadin-
larda anlamli sekilde daha ytiksek oldugu belirlendi (P < .05). Ayrica ikinci molar diglerin mesio-bukkal ve palatal yondeki horizontal

olciimleri kadinlarda anlamli sekilde yiksekti (P < .05).

Sonug: Maksiller alveol kemigin morfolojik 6zellikleri ve dogrusal dl¢timleri hakkinda bilgi sahibi olunmasi, dental uygulamalarin
basaril olarak gerceklestirilebilmesi icin dnemlidir. Elde edilen sonuglarin, 6zellikle maksiller posterior bdlgeyi ilgilendiren dental
islemlerdeki komplikasyonlarin azaltilmasinda klinisyenlere faydali olmasi beklenmektedir.

Anahtar Kelimeler: Maksiller siniis, maksiller molar, maksiller premolar, topografik élgtimler

INTRODUCTION

The proximity between the root apices of maxillary posterior
teeth and the maxillary sinus (MS) floor may cause some inflam-
matory and traumatic changes in the MS."? It was proved that
bacterial infection(s) spreading via bone marrow, blood vessels,
and/or lymphatics into the MS might create various pathologi-
cal alterations.>® Accordingly, many iatrogenic complications
have been reported during and/or after root canal treatment of
the maxillary posterior teeth due to their close anatomical rela-
tionship.® Moreover, it is well known that extraction of teeth with
root tips close to the MS floor may cause an oro-antral fistula.
Bacterial inflammation originating from periapical lesions and/
or endodontic/surgical complications has all been considered as
a predisposing factor for odontogenic maxillary sinusitis.” Fur-
thermore, the relationship between the maxillary posterior teeth
and the MS should be determined to prevent the intrusion of
dental implants into the MS. Therefore, accurate knowledge of
the anatomic relationship between the root apices of maxillary
posterior teeth and sinus floor is crucial for both non-surgical
and surgical dental procedures.2® One of the important factors
that must be determined during the planning of surgical proce-
dures for the maxillary posterior region is the thickness of buc-
cal and palatal bone in the area of operation. Knowledge of the
buccal and/or palatal bone thickness before endodontic surgery
is essential for the decision of the optimal surgical site and sur-
gical approach, as well as the selection of the most appropriate
implant width."o

Three-dimensional (3D) imaging methods and, recently, cone-
beam computed tomography (CBCT) have become the standard
for the evaluation of both hard and soft tissue components of the
MS. It was reported that CBCT imaging facilitates the decision to
perform the surgery either from the buccal or from the palatal
side.®""2 Moreover, the detailed 3D information provided by mul-
tiple thin sections of CBCT also facilitates the clinicians’ under-
standing of the topography of the adjacent anatomical structures,
thereby increasing the success of surgical procedure(s).t

Many studies have been conducted to evaluate the topographic
relationship between the roots of maxillary posterior teeth and
the MS floor.8"3 However, reported findings were not compara-
ble because some studies used low-resolution CT devices, while
others preferred cone-beam CT.'°*® Moreover, some studies
included the evaluation of the relationship of the sinus floor with
both the premolar and the molar root apices, while others only
included the molar roots.” Furthermore, most of the studies did
not include the measurement of bone thickness around root api-
ces. Only 2 studies determined the distance between the apices
of the all-maxillary posterior teeth and the sinus floor, including

the measurement of the buccal and palatal bone thickness using
CBCTimages.®"

Therefore, the objectives of this study were to identify the dis-
tance of the apices of maxillary premolar and molar teeth to the
MS floor and the morphological features of the alveolar bone sur-
rounding the related root apices using cone-beam CT images.

MATERIAL AND METHODS

Study Sample

Ethics Committee of the Ege University approved this study
(Date: 29.12.2016, Number: 70198063-16-11.1/10) as regards the
1964 Declaration of Helsinki. Informed consent was obtained
from all participants.

Cone-beam computed tomography scans taken for various diag-
nostic purposes at the Department of Oral and Maxillofacial Radi-
ology between 2018 and 2019 were examined retrospectively.
Cone-beam computed tomography scans of 400 patients were
obtained, and 74 scans showing at least 1 exposed MS as well as
first and second premolars and molars without any malforma-
tions or bony pathologies were chosen and included in the study.
The exclusion criteria for the study were the following: patients
with apical pathologies, total edentulism, bone lesions related to
systemic diseases, tumors in the maxillary posterior region, and
images with heavy artifacts.

The CBCT images were obtained using the Kodak 9000 3D (Car-
estream Health Inc., Rochester, NY, USA) system with the follow-
ing settings: field of view 50x37 mm, a voltage of 70 kVp, and a
tube current of 10 mA. Small volumes were particularly preferred
for high-resolution images (76 pm). DICOM files of the selected
volumes were transferred to a portable hard disk for measure-
ment sessions.

Topographic Measurements

Cross-sectional images were used for all measurements. Topo-
graphic measurements of the surrounding bone at the apex of all
premolar and molar teeth were performed in 2 different planes
(vertical and horizontal) consistent with the method of Yoshimine
et al®using the native software of the CBCT system (CS 3D Viewer
Software, Carestream Kodak 9300 C; Rochester, New York, USA).
Both measurements were accomplished on the axial and sagit-
tal section images reconstructed by the medial line of the root
crown at the maxillary premolar and molar teeth (Figure 1). Since
bone thickness is not similar in male and female subjects, the
measurements for 2 genders were separately evaluated.

Vertical measurements (distance between root apex and sinus
floor) were performed from the root apex to the inferior corti-
cal border of the MS along the longitudinal axis of the root for all
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Figure 1. Cross-sectional cone-beam computed tomography images showing the vertical (green lines), buccal horizontal (red lines), and palatal
horizontal (yellow lines) measurements of the alveolar bone areas around premolar and molar roots.

posterior maxillary teeth. Vertical measurements for molar teeth
included the measurement of the distances from all [mesiobuc-
cal vertical (MBV) and distobuccal vertical (DBV) and palatal ver-
tical (PV)] root apices to the inferior cortical border of the MS,
while vertical measurements of the premolar teeth were per-
formed by measuring the distance from all root apices to the
inferior cortical border of the MS (BV and PV) (Figure 1). Measure-
ments were performed separately for each root of the maxillary
posterior teeth and were recorded as “0” when the root apex
touches the floor of MS.

Horizontal measurements were performed to determine the
buccal and palatal bone thicknesses. Buccal bone thickness for
molar teeth was measured as the horizontal distance between
the buccal root apex and the outermost border of the buccal cor-
tical plate along the longitudinal axis of the mesiobuccal hori-
zontal (MBH) and distobuccal horizontal (DBH) roots, while the
horizontal distance between the buccal root apex and the out-
ermost buccal cortical border was measured for premolars (buc-
cal horizontal, BH). The horizontal distance between the apex of
the palatal root and the outermost border of the palatal corti-
cal plate was recorded as the palatal bone thickness. Horizontal
measurements for premolar and molar teeth were determined
as the horizontal distance between the root apex and palatal
surface of the alveolar bone separately (PH) (Figure 1). When
there was no trabecular alveolar bone surrounding the root api-
ces on buccal/palatal surfaces, horizontal measurement(s) were
recorded as “0”

All measurements were done by a single oral and maxillofa-
cial radiologist who had 10 years of experience in CBCT imag-
ing. Measurements were repeated by the same evaluator
after 2 weeks.

Statistical Analysis

All data were descriptively analyzed using Statistical Pack-
age for Social Science Statistics version 15.0 software (SPSS
Inc.; Chicago, IL, USA). Means, SDs, and minimum and maxi-
mum values of the vertical and horizontal measurements were
calculated for all tooth types and all roots. A 1-way analysis of
variance was used to determine the differences in linear mea-
surements between each root for all tooth types and genders.
All premolar teeth included in the study were single-rooted.
Accordingly, pairwise comparisons of bone thicknesses were
done between measurements of the single root of premolars,
while each root of the molar teeth was compared separately.
Pairwise comparisons were performed by the least significant
difference test. In order to calculate intra-examiner agreement,
Cohen’s kappa coefficient (k) was used and scored according to
the Landis and Koch scale (0.0-0.2; slight agreement; 0.21-0.40;
fair agreement; 0.41-0.60; moderate agreement; 0.61-0.80; sub-
stantial agreement; and 0.81-1.0; almost perfect). A P -value less
than .05 (typically <.05) was statistically significant. At the end
of the study, a “post hoc” power analysis was conducted to justify
the chosen sample size using the G*Power software version 3.1
(DUsseldorf University, Germany).

RESULTS

Atotal of 164 posterior teeth were assessed in 74 patients (males:
56.8%, females: 43.2%, mean age: 48.6 years). Among 164 teeth,
80 (48.8%) were premolars, while 84 (51.2%) were molars. Among
the evaluated teeth, 42 teeth were first (25.6%), 38 teeth were
second (23.2%) premolars, while 44 teeth were first (26.8%), and
40 teeth were second (24.4%) molars. The total number of evalu-
ated roots was 332. The mean and SDs of a total of 744 horizontal

Table 1. Vertical Measurements Between Maxillary Posterior Teeth Roots and the Sinus Floor (mm)

Vertical (V) Measurement,

mm (Mean + SD) First Premolar Second Premolar First Molar Second Molar

Root BV=PV BV=PV MBV DBV PV MBV DBV PV
Total 4.98 + 0.8*" 2.18 + 0.60* 1.70 + 0.56** 1.45 + 0.48** 1.40 + 0.40*7 0.62 + 0.26*"* 1.40 +0.77* 1.35 + 0.95*
Female 5.56 + 1.32 3.22 +0.90* 1.87 £ 0.94 1.55 £ 0.89 1.58 + 0.60 0.35 £ 0.22 3.35+£3.35 2.10 £ 1.78
Male 4.20 + 1.08 0.75 + 0.38* 1.54 + 0.68 1.35 +0.48 1.25 + 0.56 0.74 + 0.36 2.40 + 077 2.44 +1.17

BV, buccal vertical; DBV, distobuccal vertical; MBV, mesiobuccal vertical; PV, palatal vertical. According to the least significant difference test (P < .05):

*shows the significant difference between distances of molar and premolar roots to the sinus floor.

'shows the significant difference between the distances of first premolar roots and mesiobuccal roots of second molars to the sinus floor.
‘shows the significant difference between the distances of mesiobuccal roots of second molars and all roots of first molars to the sinus floor.

*shows the significant difference between gender groups for vertical measurements of second premolar.
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Table 2. Horizontal Measurements Between Maxillary Posterior Teeth Roots and Buccal/Palatal Cortical Bone Plate (mm)

Horizontal (H) Measurement,

mm [Mean + SD] First Premolar Second Premolar First Molar Second Molar

Root BH PH BH PH MBH DBH PH MBH DBH PH
Total 0.65 + 0.15*"  4.97 £ 0.47% 1.69 + 0.30*" 5.25 + 0.25* 1.07 +£0.29*'Y 2.01 + 0.36*" 1.85 +0.38*" 3.85 + 0.26*'Y 2.38 + 0.44* 3.03 + 0.49%"
Female 0.78 +£0.21 5.22 + 0.66 1.78 £0.45 5.43 +£0.37 1.39 £ 0.50 2.71+£0.63 2.34 £ 0.58 5.13 + 0.39% 3.25+0.75 4.43 + 0.60°
Male 0.48 +0.19 4.64 +0.67 1.57 +0.41 5.02 +0.34 0.76 + 0.29 1.30 + 0.26 1.35 + 0.46 3.30 + 0.22% 2.22 +0.50 2.39 + 0.60°

BH, buccal horizontal; DBH, distobuccal horizontal; MBH, mesiobuccal horizontal; PH, palatal horizontal. According to the least significant difference test (P < .05):

*shows the significant difference between buccal horizontal thicknesses of first premolars and other teeth.
nificant difference between mesiobuccal horizontal thicknesses of second molar and other teeth.
nificant difference between mesiobuccal horizontal thicknesses of second molar and first molar.
“shows the significant difference between gender groups for mesiobuccal horizontal thicknesses of second molar.
*shows significant difference between palatal horizontal thicknesses of premolars and molars.

“shows significant difference between palatal horizontal thicknesses first molar and second molar.

tshows the significant difference between gender groups for palatal horizontal thicknesses of second molar.

and vertical measurements are shown in Tables 1 and 2. Post-hoc
power calculations at the level of a error probability=0.05 indi-
cated that the sample size is sufficient with 1.000 power and
2.473 effect size.

All premolar teeth included in the study were single rooted; there-
fore, a single vertical measurement was made by measuring the
distance from the root apex of premolar teeth to the inferior corti-
cal border of the MS, not separately from the buccal and palatal
regions (BV=PV). The mean vertical distance measured between
the root apices and inferior cortical border of the MS for the first
and second premolar roots was compared with each root of the
molarteeth. According to this comparison, the mean vertical mea-
surements were smaller for all roots of the first and second molar
teeth as compared to the first and second premolar roots (P < .05).
The mean vertical distance to the MS floor was significantly greater
for first premolar roots (4.98 + 0.87 mm), whereas the lowest
mean vertical distance was measured for the mesiobuccal roots
of second molars (0.62 + 0.26) (P < .05). When molar teeth were
compared with each other, no difference was found between the
vertical distances of distobuccal and palatal roots of first and sec-
ond molar teeth and MS floor (P> .05). However, vertical distance
between the MS floor and mesiobuccal roots of second molars was
smaller than that of the first molar teeth (P < .05) (Table 1).

For pairwise comparisons of bone thickness measurements, the
buccal bone thickness of premolars (BH) was compared with the
buccal bone thickness of MBH and DBH molar roots separately.
The lowest buccal bone thickness was found for the first premo-
lar, whereas the highest buccal thickness was measured for the
MB roots of the second molars (P < .05). When molar teeth were
compared with each other as regards MB and DB roots separately,
no difference was found between DBH measurements of the first
and second molars (P> .05). However, MBH measurements of the
second molar teeth were higher than those of the first molars (P <
.05). Palatal horizontal thicknesses of the first and second premo-
lar teeth were significantly higher than the PH thicknesses of all
molar teeth (P < .05). Further, according to the molar teeth com-
parison, the PH thickness of the second molars was significantly
higher than that of the first molars (P < .05) (Table 2).

When gender groups were evaluated separately, it was found
that the vertical distance between the apices of second pre-
molar teeth and the MS floor (BV=PV) was significantly higher
in females (P < .05). Moreover, the MBH and PH measurements
of second molars were significantly higher in females (P < .05).
No statistically significant difference was found in the remaining
measurements between genders (Tables 1 and 2).

The kappa analysis revealed that intra-examiner agreement
ranged from good to almost perfect (range: 0.51-0.84).

DISCUSSION

Clinicians’ knowledge about the relationship between the roots of
posterior maxillary teeth and the alveolar bone surrounding the
roots provides advantages for the success of many dental pro-
cedures, such as implant treatment, apicoectomy (endodontic
surgery), and applications of orthodontic mini implants.®'® Many
studies have been carried outto evaluate the relationship between
the posterior maxillary teeth and adjacent structures.®" 41" pre-
vious studies evaluating this relationship with different imaging
modalities showed that the root apices of the maxillary molar
teeth are generally very close to the MS floor as compared to the
premolar teeth.®""41%8 When the linear measurements in previ-
ous studies were evaluated according to specific tooth groups, it
was seen that the shortest vertical distance to the MS floor was
measured in maxillary second molars, whereas the furthest verti-
cal distance was in first premolars. ®"""41%18 |n addition, most of the
studies reported that the root closest to the floor of the MS is the
mesiobuccal root of the second molar tooth.""” Even though the
results reported here support these findings, the measurement
values obtained were higher than some of the existing studies.™
Similarto previous studies, ®""'"*® only the coronal slices were used
for all measurements in the present study. However, studies that
performed measurements on CBCT images in 3 different planes
found that measurements of all roots in the coronal planes were
higher than those in the sagittal planes.’® This difference between
measurement values in various studies may be explained with
CBCT slices (coronal or sagittal) selected by researchers to per-
form the measurements.

The results of the present study revealed that the distance
between the root of the molar and sinus floor was the shortest
for the mesiobucal roots of maxillary second molars. This find-
ing confirms the possible complications related to the proxim-
ity of the second molars to the floor of the MS that may occur
during surgical operations. Displacement of dental implant or
roots into the MS, perforation of the MS floor (oroantral commu-
nication) during tooth extraction, and dental material extrusion
used in root canal therapy can be considered among these com-
plications.® It has been shown that sufficient alveolar bone is a
prerequisite for long-term dental implant success.?°?' However,
many studies showed that the success rate for maxillary implants
was less than that for mandibular implants because of the lim-
ited amount of bone volume and the MS pneumatization after
tooth loss.?" Maxillary sinusitis caused by dental implant inser-
tion into the MS and projection of the dental implant into the MS
cavity were the possible complications of dental implants that
may occur at the maxillary region.?? The risk of developing these
complications in the second molar region increases due to the
proximity of the second molars to the floor of the MS. Therefore,
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it is essential to determine the anatomical relationships of the
maxilla with a specific assessment of linear measurements
for proper dental implant treatment in the maxilla.

Anotherimportant clinical problem encountered due to the verti-
cal anatomical relationship between the roots of posterior teeth
and MS is odontogenic maxillary sinusitis.?® Considering that
maxillary molars have a high periapical lesions risk compared
to other tooth types, the periapical inflammation, especially in
the buccal roots of molar teeth, can spread to the MS and cause
odontogenic maxillary sinusitis."® The relationship between these
anatomical structures should be considered to prevent an iatro-
genic procedure and to minimize the risks of an infectious dis-
ease within the sinus. Therefore, clinicians should consider the
possibilities of the above-mentioned complications during surgi-
cal and non-surgical treatments, especially for the buccal roots of
second molar teeth.

In addition to the closeness to the MS, bone thickness surround-
ing the related root apices is an important factor during surgical
operations. Information about anatomical structures is crucial for
apicoectomy because visualization and access to the surgical site
can be compromised when this information is missing. To date, it
has been reported that the root apex closest to the buccal bony
surface was the buccal root of the maxillary first premolar tooth,
whereas the second molar was farthest from the buccal bony sur-
face.”®* Although the findings obtained in this study were simi-
lar to the previous ones, the measurement values obtained for
both buccal and palatal bone thickness were found to be higher
than some of the existing studies." The variation observed in
bone thickness measurements in these studies can be attrib-
uted to the difference in the measurement regions. It has been
shown that measurements performed at 3.0-mm resection level
resulted in lower bone thickness measurement values as com-
pared with the measurements at the apex level." However, stud-
ies that performed measurements at the apex level confirmed
that bone thickness in the apical region is relatively thicker than
at the resection level #'° as in our study.

It is well known that the thickness of buccal and palatal alveolar
bones in the operation field is a crucial factor regarding both api-
cal surgery and dental implantation.” Studies have proven that
buccal horizontal bone thickness is lower than the palatal bone
thickness in the premolar region,®™2* which is in accordance with
the findings of the present study. Although this fact may favor the
buccal side for the surgical access of premolar teeth, in a clinical
situation requiring the resection of the palatal root, the palatal
plate may be more accessible, necessitating knowledge of the
thickness of both buccal and palatal plates.’®™ Moreover, the clas-
sical view for apical surgeries in the maxillary molar region is to
perform the operations with a labial or buccal approach. However,
recent studies evaluating the success rates of apical surgeries
recommend a palatal approach for molar teeth in some special
cases.” These findings once again reveal that the bone thickness
surrounding tooth apices should be established before surgical
procedures. In addition to endodontic surgical procedures, the
measurement of the buccal and palatal bone thickness around
root apices is important for implants’ long-term stability and the
aesthetics of the prosthetic superstructure. At this point, the
dimensions of alveolar bone at the maxillary premolar region are
critical, with the lowest horizontal bone thickness. Thus, clini-
cians should avoid traumatic extraction of maxillary first premo-
lars, which may damage the thin buccal alveolar bone.®
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Buccal and palatal bone plate thickness has vital importance not
only for dental implant treatment in prosthetic rehabilitation but
also for mini-implant placement for orthodontic purposes.®'
Mini-implants, also called the temporary anchorage devices
[TADs], are utilized to provide intraoral orthodontic anchorage.?®
Factors affecting the stability of mini-screw implants include age,
gender, site and side of implantation, as well as the craniofacial
skeletal structure of the implantation area. At this point, alveolar
bone thickness is important in terms of both selecting the proper
implantation placement and safe insertion of mini-implants
without any damage to anatomic structures such as blood ves-
sels, teeth roots, and nerves.?® The findings of the present study
confirmed previous studies demonstrating the thickest bone
over MB root of second molar®?2* Thus, it has been considered
that the maxillary buccal molar region is a proper and safe site for
placement of mini-implants.

When the anatomical relationships assessed in our study were
evaluated separately according to gender groups, it was note-
worthy that females tended to have their premolar roots more
distant from the MS compared to males. This finding can be
explained by the fact that the premolar roots are generally longer
in men than in women, and the MS shows larger dimensions on
average in males than in women. The fact that the MS is larger
on average in men than in women may be another explanation
for this finding."® When the measurements made in the horizontal
direction were evaluated according to gender differences, both
the buccal and palatal bone thickness of the second molars in
females were found to be significantly larger than those in males.
Comparative analysis of tooth size discrepancies between males
and females in several studies showed that females had statis-
tically significantly smaller teeth than males.?"?® It was thought
that this may be the possible reason why both buccal and palatal
bone thicknesses of molars were greater in females compared to
males in the present study.

Previous radiographic studies evaluating the anatomical relation-
ship between the maxillary posterior teeth and the alveolar bone
have utilized many imaging modalities, such as panoramic radio-
graphs, CT scans, or CBCT imaging modalities.”®* In this study,
due to its capability to provide submillimeter accuracy, a CBCT
imaging system was preferred for the linear measurements of
the maxillary posterior region. Furthermore, it requires a shorter
acquisition time, a reduced cost, and a lower radiation dose com-
pared to conventional CT.2%%" Since smaller voxel sizes and limited
volume (field of view-FOV) scanning protocols provide better spa-
tial resolution and diagnostic accuracy in CBCT imaging, it has
been suggested that images obtained with a CBCT device with
these technical features should be preferred for periapical region
evaluations.®® Studies investigating the efficacy of CBCT in per-
forming orthodontic analyses have emphasized that images with
a voxel size of less than 0.3 mm are required to detect minimal
changes in bone thickness.®2 Similarly, Lavasani et al” stated that
the most important limitation of their study was that the voxel
size of the images they used was significantly larger than the lim-
ited-field CBCT scans, which was offered at as low as 0.076 mm.
At this point, using a CBCT device with an FOV of 50 x 37 mm and
a voxel size of 0.076 mm in the present study provided a high-
resolution image, allowing measurements to be made with high
accuracy. However, including only single-rooted premolars and a
single population may be regarded as a limitation of this study for
drawing generalized assumptions. Further multicenter studies,
including many populations and double-rooted premolars, may
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provide more accurate results reflecting the true morphological
characteristics of the maxillary posterior region.

This CBCT-based study evaluated the relationship between the
maxillary posterior tooth roots, surrounding alveolar bones, and
MS. The presented findings may be useful for clinicians perform-
ing dental interventions such as mini-implant placement, den-
tal implant treatment, and apical surgery involving the maxillary
posterior region.
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former (ChatGPT) (GPT-3.5) and Bard, 2 large language models (LLMs), through multiple-choice
dental specialty entrance examination (DUS) questions.

Methods: Dental specialty entrance examination questions related to prosthodontics and
oral and dentomaxillofacial radiology up to 2021, excluding visually integrated questions, were
prompted into LLMs. Then the LLMs were asked to choose the correct response and specify
Bloom’s taxonomy level. After data collection, the LLMs’ ability to recognize Bloom’s taxonomy
levels and the correct response rate in different subheadings, the agreement between LLMs on
correct and incorrect answers, and the effect of Bloom’s taxonomy level on correct response rates
were evaluated. Data were analyzed using McNemar, Chi-square, and Fisher-Freeman—Halton
exact tests, and Yate’s continuity correction and Kappa agreement level were calculated (P < .05).

Results: Notably, the only significant difference was observed between ChatGPT’s correct answer
rates for oral and dentomaxillofacial radiology subheadings (P=.042; P < .05). For total prosth-
odontic questions, ChatGPT and Bard achieved correct answer rates of 35.7% and 38.9%, respec-
tively, while both LLMs achieved a 52.8% correct answer rate for oral and dentomaxillofacial
radiology. Moreover, there was a statistically significant agreement between ChatGPT and Bard
on correct and incorrect answers. Bloom'’s taxonomy level did not affect the correct response
rates significantly.

Conclusion: The performance of ChatGPT and Bard did not demonstrate a reliable result on DUS
questions, but considering rapid advancements in these LLMs, this performance gap will probably
be closed soon, and these LLMs can be integrated into dental education as an interactive tool.

Keywords: ChatGPT, Bard, artificial intelligence, large language models, dental education, mul-
tiple choice questioning

6z
Amag: Bu calismanin amaci, iki biylk dil modeli (LLM) olan ChatGPT (GPT-3,5) ve Bard’in Dig

Hekimliginde Uzmanlik Egitimi Giris Sinavindaki (DUS) coktan se¢meli sorular Uzerindeki perfor-
mansini karsilastirmaktir.

Yontemler: Gorsel icerikli sorular harig olmak Uzere, 2021 yilina kadar olan protetik dis tedavisi
ve adiz, dis ve ¢ene radyolojisi ile ilgili DUS sorulari LLM’lere sorulmustur. Daha sonra LLM’lerden
dogru yaniti se¢meleri ve Bloom’un taksonomi diizeyini belirtmeleri istenmistir. Veriler toplandik-
tan sonra, LLM’lerin Bloom taksonomi dtizeylerini belirleyebilme becerileri ve farkli alt baslklardaki
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dogru yanit oranlari, LLM’ler arasinda dogru ve yanlhs yanitlara iliskin uyumu ve Bloom taksonomi diizeyinin dogru yanit oranlari
Uzerindeki etkisi degerlendirilmistir. Veriler Mc Nemar, Ki-kare ve Fisher Freeman Halton Exact testleri kullanilarak analiz edilmistir,
Yate’s Continuity Diizeltmesi ve Kappa uyum dizeyi hesaplanmistir (P < .05).

Bulgular: ChatGPT’nin dogru cevap oranlari arasinda tek anlamli fark agiz, dis ve ¢cene radyolojisi alt basliklari arasinda gézlenmistir
(P:.042; P < .05). Toplam protez sorulari igin ChatGPT ve Bard sirasiyla %35,7 ve %38,9 oraninda dogru cevap verirken, her iki LLM
de agiz, dis ve ¢ene radyolojisi igin %52,8 oraninda dogru cevap vermistir. Ayrica, ChatGPT ve Bard arasinda dogru ve yanlis cevaplar
konusunda istatistiksel olarak anlamli bir uyum saptanmistir. Bloom’un taksonomi diizeyi dogru yanit oranlarini anlaml derecede

etkilememistir.

Sonug: ChatGPT ve Bard, DUS sorulari Uizerinde givenilir bir performans gostermemistir, ancak LLM’lerdeki hizli gelismeler goz
oniinde bulunduruldugunda, performans agiklari muhtemelen yakinda kapanacak ve bu LLM’ler interaktif bir arag olarak dis hekim-

ligi egitimine entegre edilebilecektir.

Anahtar Kelimeler: ChatGPT, Bard, yapay zeka, bliylk dil modelleri, dis hekimligi egitimi, coktan segmeli soru

INTRODUCTION

The rapid progress in artificial intelligence (Al) has given rise to
optimistic prospects forits utilization within the medical domain.
Among the various applications of Al, one noteworthy imple-
mentation involves large language models (LLMs). These models
possess the ability to produce text resembling human language
and respond to prompts by leveraging patterns acquired from
extensive training on substantial volumes of textual data.'? This
potential of LLMs spans across diverse fields, encompassing
medical education and aiding clinical decision-making through
multilingual interaction.! In the domain of education, Al's evolu-
tion has introduced novel prospects for the transformation of
established learning methodologies. Conventionally, medical
education has depended on resources like textbooks, academic
journals, and search engines such as PubMed (National Library of
Medicine, Bethesda, Md, USA) for knowledge acquisition. None-
theless, there has been growing emphasis on integrating multi-
disciplinary Al-based training to adapt to the evolving landscape
of medical practices, and LLMs can also be used as a part of this
Al-based training.®

Regarding LLMs, chat generative pretrained transformer (Chat-
GPT) also known as GPT-3.5 (OpenAl, San Francisco, Calif, USA)
became the most popular one with more than a hundred mil-
lion users.*® This conversational Al embodies a lineage of LLMs
termed the GPT series, underpinned by deep learning meth-
odologies. ChatGPT delivers direct responses to queries rather
than merely directing users to various websites as web search
engines do, thereby enhancing the engagement and immediacy
of the interaction. It is easy to access and available online, and
it exhibits proficiency in addressing queries across various lan-
guages, including English, Turkish, and several other languages.'?
Following its public release on November 30, 2022, ChatGPT has
garnered considerable prominence, particularly within the realm
of education.® The favorable outcomes exhibited by ChatGPT in
these evaluations suggest its potential utility as an educational
tool within the medical domain.® Several studies have highlighted
the coherent and informative nature of ChatGPT’s responses, sig-
nifying its potential as an interactive tool for medical education,
capable of augmenting learning and enhancing comprehension
of intricate subjects.'®® However, it is reported that the out-
puts it produces are rooted in data acquired prior to Septem-
ber 2021, so some of the information it is revealing may not be
relevant today. Therefore, to overcome this problem, companies
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are actively developing alternative LLMs and one such solution is
Bard (Google Inc., Mountain View, Calif, USA). Released in March
2023, Bard distinguishes itself by its capacity to instantly access
and assimilate real-time information from the internet while
formulating responses. This unique trait fuels anticipation of
Bard’s efficacy across diverse domains that demand up-to-date
insights."® Nonetheless, while the proficiency of ChatGPT in spe-
cialized medical multiple-choice question (MCQ) assessments
across diverse medical domains, encompassing the United
States Medical Licensing Exam, and other exams on orthopedics,
cardiology, microbiology, gynecology, family medicine have been
documented investigations into Bard’s performance in medi-
cal education remain in their infancy, and direct comparisons
between Bard and established LLMs are just commencing.6'0-*
Importantly, there exists a notable absence of head-to-head eval-
uations between Bard and ChatGPT, particularly in the specific
context of multiple-choice dental examinations.

Multiple-choice examinations represent the prevailing mode of
assessment for gauging student learning due to their capacity for
objective evaluation. They offer the advantage of efficiently cov-
ering a broad spectrum of concepts within a constrained time
frame, affording students immediate formative feedback and
supplying educators with achievement data, while also inform-
ing learning developers about student engagement levels.'s®
Additionally, responding to MCQs, enables students to swiftly
pinpoint gaps in their knowledge, which is valuable for directing
future learning” However, it's important to prepare well-crafted
MCQs to direct the students’ future learning through critical
thinking. In this pursuit, the application of Bloom’s revised tax-
onomy, which is a hierarchical classification of cognitive learn-
ing objectives, has emerged as a strategy to design MCQs that
effectively assess critical thinking competencies, with evidence
suggesting that the incorporation of higher-order MCQs sup-
ports the cultivation of a profound comprehension of scientific
processes.'®"® This taxonomy not only finds utility in preparing
MCQs but also in the realms of other assessments, teaching, and
learning, providing an easily comprehendible and practical guide-
line for curriculum development.’® According to this guideline,
the verbs “remember” (formerly labeled as knowledge or recall in
the original version of Bloom’s taxonomy) and “understand” (pre-
viously called comprehension) constitute the lower-order ques-
tions, whereas the verbs “apply,” “analyze,” “evaluate,” and “create”
form the higher-order questions. These higher-order ques-
tions necessitate the application of advanced cognitive skills,
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compelling students to employ their foundational knowledge in
intricate ways.'®°2° Consequently, it is imperative for an LLM to
adeptly discern the distinction between lower and higher-order
questions, thus ensuring its capability to interpret these catego-
ries effectively for future utilization in the educational field, espe-
cially for preparing questions.”

Several studies have investigated LLMs’ performance on their
correct response rates in different medical fields according to
lower and higher-order questions, and they reported them to
be promising to be used in medical education.>®'2'® However, to
the best of the authors’ knowledge, there is no study examining
the ChatGPT’s and Bard’s performances on Bloom’s taxonomy
and their correct response rates in the dental field, so it’'s unclear
whether these LLMs can be used confidently as a tool for dental
education. Therefore, in this study, the Dental Specialty Entrance
Examination (abbreviated as DUS in Turkish), which is taken in
Turkey by candidates who want to receive specialty education
in the schools of dentistry, is evaluated. This exam consists of
MCQs, with 5 options for each question. It comprises 40 ques-
tions of basic sciences and 10 questions of each clinical science,
which prosthodontics, oral and maxillofacial radiology, pediatric
dentistry, endodontics, orthodontics, periodontology, oral and
maxillofacial surgery, and restorative dentistry.?' In this study,
DUS questions of prosthodontics and oral and dentomaxillofacial
radiology that the authors specialized on are evaluated to assess:
1- the performance of ChatGPT and Bard on the recognition of
Bloom’s taxonomy level of the MCQs, 2- the performance of
ChatGPT and Bard on the correct response rate on MCQs related
to subheadings of prosthodontics and oral and dentomaxillofa-
cial radiology, 3- the agreement of ChatGPT and Bard on correct/
incorrect answers, 4- the effect of Bloom’s taxonomy level (lower
or higher-order) on the correct response rate of LLMs and the
LLMs" agreement on correct/incorrect answers to all questions
according to Bloom’s taxonomy level specified by the authors
and thereby identify the LLMs’ strengths and weaknesses, create
awareness and pave the way for further research and develop-
ment of LLMs to be used in dental education. Consequently, the
null hypotheses were set as follows: (1) Bard outperforms Chat-
GPT on the recognition of Bloom’s taxonomy level of the MCQs,
(2) Bard outperforms ChatGPT on the correct response rate on
MCQs related to subheadings of prosthodontics and oral and
dentomaxillofacial radiology, (3) The LLMs have no agreement on
correct and incorrect answers, (4) Bloom’s taxonomy level, speci-
fied by the authors, affects the correct answer rate of the LLMs
and the LLMs have no agreement on correct/incorrect answers
to all questions according to Bloom’s taxonomy level specified by
the authors.

MATERIALAND METHODS

All DUS questions on prosthodontics and oral and dentomaxil-
|ofacial radiology, up to the year 2021, were downloaded from the
database of OSYM, which is a governmental institution estab-
lished by the Turkish parliament to assess and place proficient
applicants who seek admission to higher education programs
by means of centralized examinations. The questions after 2021
were excluded since ChatGPT covers data up to 2021. In prosth-
odontics, 2 figure-containing and 2 canceled questions were
excluded, and 126 questions were asked; in radiology, 7 questions
containing radiography were excluded, and only 123 questions
with text content were asked in Turkish, the same as in the OSYM
database. Questions with images, charts, or tables were excluded

since ChatGPT is adapted according to text input and the current
version of Bard allows images only in English prompts.

Both authors independently categorized the questions as lower-
order or higher-order according to Bloom’s taxonomy. All cate-
gorization was performed blindly, without the knowledge of any
LLM’s responses to the questions. In addition, prosthodontic
questions were classified under 7 main headings: dental morphol-
ogy, complete dentures, removable partial dentures, fixed partial
prostheses, materials science, implant-supported prostheses,
temporomandibular joint (TMJ) disorders, and occlusion.?? Oral
and dentomaxillofacial radiology questions were classified under
2 main headings: (1) oral medicine and oral diagnosis, (2) oral
radiology.?®

The DUS questions, with the original text in Turkish, were entered
individually into ChatGPT and Bard as prompts, and both were
asked to respond from July 24 to 29, 2023. The prompt “Can
you give the correct answer to the multiple-choice question
above and categorize this multiple-choice question according
to Bloom’s taxonomy?” was entered also in Turkish, just after
the DUS question, as can be seen in Figure 1. The “regener-
ate response” button was not used, and the first response was
taken to be the final answer. The official answers provided by the
OSYM were used to establish the proper answer to each question.
Answers were categorized as correct (1) or incorrect (0) in a binary
format. Questions that an LLM prefers not to answer were classi-
fied as incorrect.

Statistical Analysis

After data collection, IBM Statistical Package for the Social Sci-
ences Statistics, version 22.0 software (IBM Corp.; Armonk, NY,
USA) program was used for statistical analyses to evaluate the
null hypotheses according to the findings in the study. In addition
to descriptive statistical methods (frequency), the McNemar test,
Chi-square test, Fisher-Freeman—Halton exact test, and Yate’s
continuity correction were used to compare qualitative data, and
the Kappa agreement level was calculated. Significance was eval-
uated at P < .05 level.

RESULTS

According to the McNemar test results, as seen in Table 1, the
agreement between the authors, ChatGPT’s, and Bard’s lower/
higher-order classifications is statistically not significant (P: .001;
P < .05). The Kappa agreement levels between the authors’ and
ChatGPT'’s and Bard’s classifications were 66.1% and 35%, respec-
tively, while the Kappa agreement level between ChatGPT and
Bard’s classifications was 21.4%. The examples of agreement and
disagreement in the classification can be seen in Figure 1and 2.

When the correct/incorrect answer rates according to the sub-
headings are evaluated (Table 2), it is found that there is no statis-
tically significant difference between the correct answer rates of
LLMs among the subheadings of prosthodontics (P > .05). When
all prosthodontic questions are taken into consideration, the cor-
rect answer rate of ChatGPT is 35.7%, while the correct answer
rate of Bard is 38.9%. Between the oral and dentomaxillofacial
radiology subheadings, it was found that there is statistically no
significant difference in terms of Bard correct answer rates (P >
.05), but there is a significant difference in terms of ChatGPT cor-
rect answer rates (P: .042; P < .05). The correct answer rate of
ChatGPT for oral medicine and oral diagnosis questions (64.7%)
is significantly higher than for oral radiology questions (44.4%). In
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Abzorbe edilen radyasyon miktarini gosteren birim
asagidakilerden hangisidir?

. Coulomb/kilogram (C/kg)

Sievert (Sv)

Becquerel (Bq)

Réntgen (R)

Gray (Gy)

moomy»

Yukaridaki goktan segcmeli sorunun dogru cevabini verebilir misin ve bu goktan segmeli
soruyu bloom'’s taksonomisine goére siniflandirabilir misin?

Yukaridaki goktan segmeli sorunun dogru cevabi "E. Gray (Gy)"dir.

Bu soru, "Understand” (Anlama) seviyesinde Bloom'un Taksonomisi'ne gére siniflandirilabilir.
Soruda, radyasyon 6l¢u birimleri hakkinda bilgi anlama ve farkindalik gerektiriyor. Soru,

verilen bilgiyi anlama ve yeni baglamlara uygulama yetenegi gerektirir.

‘G Regenerate

A. Coulombrkilogram (C/kg)
Sievert (Sv)

Becquerel (Bq)

Rontgen (R)

. Gray (Gy)

moow®

taksonomisine gére siniflandirabilir misin?

Cevap: E. Gray (Gy)

Bloom's Taksonomisine Gére Siniflandirma: Anlama

Ic Abzorbe edilen radyasyon miktarini gosteren birim asagidakilerden hangisidir?

Yukaridaki coktan segmeli sorunun dogru cevabini verebilir misin ve bu goktan se¢meli soruyu bloom's

Bu ¢oktan se¢meli soru, radyasyon 6lctim birimleri hakkindaki bilgileri anlamayi gerektirir. Soruyu cevaplamak icin, her
bir birimin neyi élctiglini ve hangi birimin abzorbe edilen radyasyon miktarini 6l¢tigiini bilmeniz gerekir.

Diger taslaklari goster v <)

Figure 1. ChatGPT (upper screenshot) and Bard (lower screenshot) choose the correct answer (E.Gray) and define the same classification with the
authors to the same question which is translated as, “Which of the following is the unit indicating the amount of absorbed radiation? A. Coulomb/

kilogram (C/kg), B. Sievert (Sv), C. Becquerel (Bq), D. x-ray (R), E. Gray (Gy).

addition, for total oral and dentomaxillofacial radiology questions,
the correct answer rates of both LLMs are 52.8%. The examples
of correct and incorrect responses by both LLMs can be seen in
Figure 1and 2.

Upon evaluation of LLM’s agreement on correct/incorrect
answers to prosthodontics (Table 3) and oral and dentomaxillo-
facial radiology (Table 4) questions, it has been discovered that
there is a statistically significant agreement on correct answer
rates between the LLMS in terms of subheadings of both prosth-
odontics and oral and dentomaxillofacial radiology and in terms of
total questions of both clinical sciences (P > .05). The inter-rater

agreement, as indicated by the Kappa coefficient, between the
2 LLMs varies across different clinical sciences and their sub-
headings. For prosthodontics, the agreement level is 32.2% for
all questions with the same answer rate of 86/126. In the realm
of oral and dentomaxillofacial radiology, it stands at 28.2% for all
questions with 79/123 having the same answer rate. Delving into
specific subheadings, the agreement percentages are as follows:
52.6% for dental morphology, 45.1% for complete dentures, 14.3%
for removable partial dentures, 15.4% for fixed partial prostheses,
20.8% for materials science, and 53.2% for TMJ disorders and
occlusion. Meanwhile, for oral medicine and oral diagnosis, the
agreement level is 29.7%, and for oral radiology, it is 24.8%.

Table 1. Agreement between the authors’, ChatGPT’s, and Bard’s lower- and higher-order classifications (N = 249)

Authors’ Classification

Lower Higher Total
n (%) n (%) n (%) P
Chat GPT’s classification Lower 200 (80.3) 19 (7.6) 219 (88)
Higher 3(1.2) 27 (10.8) 30(12) <.001*
Total 203 (81.5) 46 (18.5) 249 (100)
Bard’s classification Lower 142 (57.0) 9(3.6) 151 (60.6)
Higher 61 (24.5) 37 (14.9) 98 (39.4) <.001*
Total 203 (81.5) 46 (18.5) 249 (100)
ChatGPT’s Classification
Lower Higher Total P
Bard’s classification Lower 144 (57.8) 7 (2.8) 151 (60.6)
Higher 75 (30.1) 23 (9.2) 98 (39.4) <.001*
Total 219 (88.0) 30 (12.0) 249 (100)

ChatGPT, Chat generative pretrained transformer.
*P < .05—McNemar test.
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A) Lateral ve 2. Premolar

B) Lateral, 2. premolar, 1. molar

C) Her iki santral, lateral, 2. premolar ve 1. molar
D) Santral, lateral ve 2. Premolar

E) Her iki santral, lateral ve 2. Premolar

Yukaridaki gcoktan segmeli sorunun dogru cevabi:

C) Her iki santral, lateral, 2. premolar ve 1. molar

u 24. Mandibular kanin ve mandibular 1. premolar dis eksikligi olan hastalarda sabit protez
yapiminda destek alinmasi gereken disler asagidakilerden hangileridir?

Yukaridaki gcoktan segmeli sorunun dogru cevabini verebilir misin ve bu goktan segmeli
soruyu bloom's taksonomisine gore siniflandirabilir misin?

Bu soru, "Bilgi” seviyesinde Bloom'un Taksonomisi'ne gore siniflandirilabilir. Soru, adayin

dizenlenmelidir.

posterior disler kullanilmalidir.

L g <

G Google'da ara

temel bilgiyi anlama ve hatirlama yetenegini olgtiyor. 'S Regenerate v

» 19. Karsit arkta dogal dislerin timanin bulundugu bir dissiz ceneye yapilmasi planlanan tek ¢ene tam protez ile ~

ilgili agsagidaki ifadelerden hangisi yanhistir?

A) Dogal dentisyona uygun sekilde kanin koruyuculu okliizyon saglanmalidir. V4

B) Tam protezde olusabilecek kiriklari dnlemek igin protez kaidesi metal olarak hazirlanmalidir.

C) Karsilikl okliizal iligkilerde prematiir temaslar elimine edilmelidir.

D) Gerektiginde dogal dislerin yerleri ortodontik olarak degistirilerek oklizyon diizlemi dizenlenmelidir.

E) Protezin retansiyon ve stabilitesini artirmak icin anatomik formlu posterior digler kullanilmalidir.

Yukaridaki coktan segmeli sorunun dogru cevabini verebilir misin ve bu ¢coktan se¢meli soruyu bloom's

taksonomisine gore siniflandirabilir misin?

Diger taslaklari goster Vv <)

Dogru cevap: D. Gerektiginde dogal dislerin yerleri ortodontik olarak degistirilerek okliizyon diizlemi

Ortodontik tedavi, dislerin pozisyonunu degistirmek igin kullanilan bir tedavi yontemidir. Digsiz geneye yapilacak tam
protez icin ortodontik tedaviye gerek yoktur. Protezin retansiyon ve stabilitesini artirmak icin anatomik formlu

Soruyu Bloom'un taksonomisine gore siniflandirirsak, bu soru anlama seviyesinde bir sorudur. Bu soru, 6grenciden
belirli bir bilgiyi yorumlamasini veya aciklamasini gerektiren sorular. Bu durumda, 6grenciden tek cene tam protez ile
ilgili ifadelerin dogru olup olmadigini belirlemesini gerektirmektedir.

Figure 2. The upper screenshot presents ChatGPT choosing the incorrect answer (C. Both central, lateral, second premolar, and first molar) for the
question “Which of the following are the teeth that should be prepared to support a fixed prosthesis in patients with mandibular canine and
mandibular first premolar tooth loss?” (The correct answer is option D. Central, lateral, and second premolar) and defining the different classifications of
Bloom’s taxonomy (knowledge/remembers classified as lower-order) compared to the authors’ (applications classified as higher-order). The lower
screenshot presents a question translated as “Which of the following statements about a single jaw complete denture planned for an edentulous jaw
with all-natural teeth in the opposite arch is incorrect? A. Canine-protected occlusion should be provided in accordance with the natural dentition. B.
The denture base should be prepared as metal to prevent fractures that may occur in the complete denture. C. Premature contacts in interocclusal
relationships should be eliminated. D. When necessary, the plane of occlusion should be adjusted by orthodontically replacing the natural teeth. E.
Anatomically shaped posterior teeth should be used to increase the retention and stability of the prosthesis. This lower screenshot presents Bard
choosing the incorrect answer (option D) whereas the correct answer is option A Bard further explains incorrectly that, “Orthodontic treatment is a
treatment method used to change the position of the teeth. Orthodontic treatment is not required for a complete denture for an edentulous jaw.
Anatomically shaped posterior teeth should be used to increase the retention and stability of the prosthesis’and defines the classification of Bloom’s
taxonomy differently (comprehension classified as lower-order) compared to the authors’ (application classified as higher-order).

Regarding the effect of Bloom’s taxonomy level, as specified by
the authors, on the correct response rate of LLMs, as Bloom’s
taxonomy level increased, the LLM’s performance decreased, but
the difference was not statistically significant (Table 5). For lower-
orderquestions, the correct response rates of ChatGPT for prosth-
odontics and oral and dentomaxillofacial radiology questions are
37.5% and 57.6%, while Bard’s are 43.3% and 53.5%, respectively.
For higher-order questions, ChatGPT’s correct response rates for
prosthodontics and oral and dentomaxillofacial radiology ques-
tions are 27.3% and 33.3%, whereas Bard’s are 18.2% and 50%,
respectively. In addition, regarding the LLMs’ agreement on cor-
rect/incorrect answers to all questions according to the authors’

lower or higher-order classification (Table 6), it is found that, in
both the categorization of prosthodontics and oral and dento-
maxillofacial radiology questions as lower or higher-order, a sta-
tistically significant agreement in terms of correct response rates
is observed between ChatGPT and Bard (P > .05).

DISCUSSION

In this study, the performance of ChatGPT and Bard on DUS ques-
tions, specifically prosthodontics and oral and dentomaxillofacial
radiology questions, was evaluated. According to the results, (1)
ChatGPT outperformed Bard on the recognition of Bloom’s tax-
onomy level of MCQs, but the agreement between both LLMs

Curr Res Dent Sci 2024 34(1): 25-34 | doi: 10.5152/CRDS.2024.23261
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and authors was still not significant; (2) there was no statisti-
cally significant difference between the LLMs related to the cor-
rect response rate of MCQs on subheadings of prosthodontics
and oral and dentomaxillofacial radiology; (3) there is a statisti-
cally significant agreement on correct answer rates between the
LLMs in terms of subheadings of both prosthodontics and oral
and dentomaxillofacial radiology and in terms of total questions
of both clinical sciences; (4) Bloom’s taxonomy level, specified by
the authors, did not have a significant effect on performance of
both LLMs, and the LLMs had a significant agreement on correct/
incorrect answers to all questions according to the Bloom’s tax-
onomy level specified by the authors. Therefore, the null hypoth-
eses are all rejected.

Large language models can be used in education not only in
answering questions but also in preparing questions. However,
in order to be able to prepare questions that force students to
use their critical thinking skills for an effective evaluation, it is
important to prepare questions according to Bloom’s taxonomy.
Therefore, it is crucial to determine how effective LLMs are at rec-
ognizing Bloom’s taxonomy in order to benefit from these LLMs
when preparing questions.® However, according to the results
of this study, both LLMs do not have a statistically significant
agreement with the authors on specifying Bloom’s taxonomy
level as lower or higher order. An example of this disagreement
is that when Bard was asked, “Which of the following impression
materials should not be disinfected with chlorine solutions?” it
classified this question in application level and thereby catego-
rized it as higher-order, but the authors classified it in remember
level as it was a simple knowledge question not requiring critical
thinking and thereby categorized it as lower-order. As far as the
authors searched, there is no similar study on LLMs’ recognition
of Bloom’s taxonomy in the literature, but it was reported that
there is no gold standard for making a lower or higher-order clas-
sification according to Bloom’s taxonomy.?° Also in another study,
educators, faculty, and students were asked to classify questions
as lower or higher-order according to Bloom’s taxonomy, but the
agreement between them was not significant, just like the results
of the present study.”®

Regarding the results on the correct response rate on ques-
tions related to subheadings of prosthodontics and oral and
dentomaxillofacial radiology, the only significant difference was
observed between ChatGPT’s correct answer rates for oral and
dentomaxillofacial radiology subheadings, which is significantly
higher for oral diagnosis and oral medicine questions. This might
be because ChatGPT was trained more, or users sought more
medical advice and provided feedback on that subheading, lead-
ing to its continuous improvement.3®2* For total prosthodontic
questions, ChatGPT and Bard achieved correct answer rates of
35.7% and 38.9%, respectively, while both LLMs achieved a 52.8%
correct answer rate for oral and dentomaxillofacial radiology.
These rates are quite low, according to a recent study mention-
ing that for the LLM to become a reliable and widely acceptable
educational tool, it should consistently provide 95% accuracy.
In addition, other studies on the MCQ performance of ChatGPT
in medical examinations also revealed that it was not success-
ful enough to be used as an educational tool in gastroenterology,
neurosurgery, urology, parasitology, and ophthalmology.38912526
Furthermore, a recent report on the performance of ChatGPT
and Bard on nephrology concluded that both LLMs had similar
scores and were both insufficient.! Several factors could account
forthe relatively insufficient performance of these LLMs in certain
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Table 3. Chat Generative Pretrained Transformer’s and Bard’s Agreement on Correct/Incorrect Answers to Prosthodontics Questions

ChatGPT*
Incorrect Correct Total
Subheadings Bard** n (%) n (%) n (%) P
Dental morphology Incorrect 5 (55.6) 0(0) 5(55.6)
Correct 2 (22.2) 2(22.2) 4 (44.4) .500
Total 7(77.8) 2(22.2) 9 (100)
Complete dentures Incorrect 9 (47.4) 3(15.8) 12 (63.2)
Correct 2(10.5) 5(26.3) 7(36.8) 1.000
Total 11 (57.9) 8(42.1) 19 (100)
Removable partial dentures Incorrect 17 (63) 4(14.8) 21(77.8)
Correct 4(14.8) 2(7.4) 6(22.2) 1.000
Total 21(77.8) 6(22.2) 27 (100)
Fixed partial prostheses Incorrect 11 (40.7) 7 (25.9) 18 (66.7)
Correct 4(14.8) 5 (18.5) 9(33.3) 549
Total 15 (55.6) 12 (44.4) 27 (100)
Materials science Incorrect 8(36.4) 2(9.1) 10 (45.5)
Correct 7(31.8) 5(22.7) 12 (54.5) .180
Total 15 (68.2) 7(31.8) 22 (100)
Implant-supported prostheses Incorrect 0(0) 0(0) 0(0)
Correct 1(25) 3(75) 4(100) 1250
Total 1(25) 3(75) 4(100)
TM]J disorders and occlusion Incorrect 9 (50) 2(11.1) 11 (61.1)
Correct 2(11.1) 5 (27.8) 7(38.9) 1.000
Total 11 (61.1) 7(38.9) 18 (100)
All questions Incorrect 59 (46.8) 18 (14.3) 77 (61.1)
Correct 22 (17.5) 27 (21.4) 49 (38.9) 636
Total 81 (64.3) 45 (35.7) 126 (100)

McNemar test.

ChatGPT, chat generative pretrained transformer; TMJ, temporomandibular joint.
*ChatGPT displays the results of ChatGPT in columns.

**Bard displays the results of Bard in rows.

medical and dental specialties. Primarily, these LLMs were ini-
tially developed as general-purpose interactive platforms and
weren’t specifically tailored to grasp medical literature nuances.
Consequently, they lack the medical expertise and contextual
comprehension necessary to navigate the intricate interplay
between various medical conditions and treatments. Another
significant consideration pertains to the training data. Most of
the information integrated into these LLMs was derived from
publicly accessible sources, potentially limiting access to infor-
mation requiring paid journal subscriptions. This could be a limi-
tation when addressing specific types of queries. Moreover, the
LLMs may draw information from diverse sources, including non-
medical ones, and may even retrieve data from outdated refer-
ences, which may lead to erroneous responses. In addition, the
core function of these LLMs revolves around predicting the sub-
sequent words in a text sequence and constructing responses
based on available data without assessing their accuracy. How-
ever, they lack inherent comprehension of the subjects, merely
generating responses based on patterns, which might yield

Table 4. Chat Generative Pretrained Transformer’s and Bard’s Agreement on Correct/
Incorrect Answers to Oral and Dentomaxillofacial Questions

ChatGPT*
Incorrect Correct Total
Questions Bard** n (%) n (%) n (%) P
Oral medicine, Incorrect 11 (21.6) 10 (19.6) 21 (41.2)
oral diagnosis
Correct 7(13.7) 23 (45.1) 30 (58.8) 629
Total 18 (35.3) 33 (64.7) 51 (100)
Oral radiology Incorrect 25 (34.7) 12 (16.7) 37 (51.4)
Correct 15 (20.8) 20(27.8) 35 (48.6) 701
Total 40 (55.6) 32 (44.4) 72 (100)
All questions Incorrect 36 (29.3) 22(17.9) 58 (47.2)
Correct 22 (17.9) 43(35.0)  65(52.8) 1.000
Total 58(47.2) 65 (52.8) 123 (100)

McNemar test.

ChatGPT, chat generative pretrained transformer.
*ChatGPT displays the results of ChatGPT in columns.
**Bard displays the results of Bard in rows.

plausible yet factually incorrect or nonsensical answers, and this
phenomenon is called “hallucination.”” An example of hallucina-
tion can be seen in Figure 2 with both LLMs answering incorrectly
and Bard further defending its reason of choice with confidence
as if it’s a fact. Such hallucinations can also be encountered in
ChatGPT since there is a significant agreement between Chat-
GPT and Bard on correct and incorrect answers, which might
be because they were equipped with a similar database. Conse-
quently, cross-checking a question’s answer between these LLMs
does not increase the chance of getting the correct response.
Therefore, both LLMs need to be developed to be used as reliable
educational tools, as indicated by the studies on MCQ exams that
reported ChatGPT achieving a passing score 310121328

According to the results of this study, the correct response rate
of LLMs decreases as Bloom’s taxonomy level increases, though
not significantly. Previous studies have also reported that Chat-
GPT exhibits diminished precision when addressing higher-order
inquiries, indicating that even if it possesses knowledge, it cannot
apply it critically."®® In addition, there was a significant agreement
between the LLMs on correct/incorrect answers to all questions
according to Bloom’s taxonomy level specified by the authors. This
might be because these LLMs possess constraints in their capac-
ity to accommodate specific question types or structures, as well
as tasks related to constructing arguments and reasoning.’

Despite the constraints of LLMs, they are here to stay, and their
potential influence on the medical and dental fields is enormous
and cannotbeignored.3'226 Therefore, they should be continuously
evaluated in terms of advantages and challenges. Consequently,
in this study, the performance of ChatGPT and Bard on the recog-
nition of Bloom’s taxonomy level and the correct response rate on
questions related to subheadings of prosthodontics and oral and
dentomaxillofacial radiology, the agreement of LLMs’ on correct
andincorrect answers, the effect of Bloom’s taxonomy level on the
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Table 5. The Effect of Lower/Higher-Order Classification, Specified by the Authors, on the Correct Response Rate of Chat Generative Pretrained Transformer and Bard

Authors’ Classification

Lower Higher Total
n (%) n (%) n (%) P
ChatGPT Prosthodontics Incorrect 65 (62.5) 16 (72.7) 81(643) .506
Correct 39 (37.5) 6(27.3) 45 (35.7)
Oral and dentomaxillofacial radiology Incorrect 42 (42.4) 16 (66.7) 58 (47.2) .057
Correct 57 (57.6) 8(33.3) 65 (52.8)
Total Incorrect 107 (52.7) 32(69.6) 139 (55.8) .056
Correct 96 (47.3) 14 (30.4) 110 (44.2)
Bard Prosthodontics Incorrect 59 (56.7) 18 (81.8) 77 (61.1) .051
Correct 45 (43.3) 4(18.2) 49 (38.9)
Oral and dentomaxillofacial radiology Incorrect 46 (46.5) 12 (50) 58 (47.2) 934
Correct 53 (53.5) 12 (50) 65 (52.8)
Total Incorrect 105 (51.7) 30 (65.2) 135 (54.2) 135
Correct 98 (48.3) 16 (34.8) 114 (45.8)

Yate’s Continuity Correction
ChatGPT, chat generative pretrained transformer.

Table 6. Chat Generative Pretrained Transformer and Bard’s Agreement on Correct/Incorrect Answers to All Questions According to the Authors’ Lower/Higher-Order

Classification
ChatGPT*
Incorrect Correct Total
Bard** n (%) n (%) n (%) P
Prosthodontics Lower Incorrect 44 (42.3) 15 (14.4) 59 (56.7) .405
Correct 21(202) 24 (23.1) 45 (43.3)
Total 65 (62.5) 39 (37.5) 104 (100)
Higher Incorrect 15 (68.2) 3(13.6) 18 (81.8) 625
Correct 1(4.5) 3(13.6) 4(18.2)
Total 16 (72.7) 6(27.3) 22 (100)
Oral and dentomaxillofacial radiology Lower Incorrect 28 (28.3) 18 (18.2) 46 (46.5) 597
Correct 14 (14.1) 39 (39.4) 53 (53.5)
Total 42 (42.4) 57 (57.6) 99 (100)
Higher Incorrect 8(33.3) 4(16.7) 12 (50) .388
Correct 8(33.3) 4(16.7) 12 (50)
Total 16 (66.7) 8(33.3) 24 (100)

McNemar test.
ChatGPT, chat generative pretrained transformer.
*ChatGPT displays the results of ChatGPT in columns.
**Bard displays the results of Bard in rows.

correct response rate of LLMs, and the LLMs’ agreement on cor-
rect/incorrect answers to all questions according to Bloom’s tax-
onomy level specified by the authors were investigated to assess
their reliability in dental education. There is no similar study in
the literature comparing ChatGPT’s and Bard’s performance on
such parameters and revealing their strengths and weaknesses
on MCQs about dental specialties, which is important, especially
since the coronavirus 2019 pandemic because online exams
became popularand MCQs are favored types of assessments due
to their advantages. Regarding the results of this study, ChatGPT
and Bard do not currently provide a sufficient correct response
to allow substantial unfair advantage to students taking tests,
and they are not reliable enough to be used as an educational
tool. This inference, nevertheless, will inevitably change as LLMs
undergo ongoing evolution. The advancement of these LLMs,
propelled by refined training data and progressively intricate
algorithms, foreshadows the emergence of more precise LLMs
adept at producing contextually fitting answers. This progression,
consequently, introduces new ethical predicaments about their
implementation within educational contexts. Despite these pos-
sible disadvantages, the main point is to integrate LLMs as they
advance into a broader learning strategy and supplement con-
ventional educational resources such as textbooks and lectures.”

There are some limitations to this study. First, the result of this
study belongs to the data from July 24 to 29, 2023, and as LLMs
will likely continue to evolve rapidly, a future trial with the same
items may yield different results. However, to pave the way for
this rapid development by manufacturers, the shortcomings of
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LLMs for each subheading need to be clarified. Second, since the
authors specialized in prosthodontics and oral dentomaxillofa-
cial radiology, only questions of these specialties are evaluated,
and these results cannot be generalized directly to other dental
specialties but may set an example and lead the way to further
studies. Third, the questions were asked only in Turkish as they
were on the OSYM database because Turkish students would
probably prefer to use Turkish, and if translated, there could be
deviations from the original text. However, asking them in Eng-
lish could have increased the correct answer rate.?® Fourth, since
OSYM did not share statistical data on the correct answer rate
of the test takers for each subheading, the results of LLMs could
not be compared to human performance. Fifth, the questions
with figures and tables were excluded since ChatGPT could not
be integrated with multimodal input. In further studies, as these
LLMs evolve rapidly, different kinds of questions with such input,
different kinds of assessments like open-ended questions, other
dental specialties, and various LLMs should be tested to be able
to confidently integrate LLMs into dental education.

The agreement between both LLMs and authors on the recog-
nition of Bloom’s taxonomy level of MCQs was not significant.
There was no statistically significant difference between Chat-
GPT and Bard, related to the correct response rate of MCQs on
prosthodontics (35.7% and 38.9%, respectively) and oral and den-
tomaxillofacial radiology (52.8% for both LLMs), and there was a
significant agreement between ChatGPT and Bard on correct and
incorrect answers. As Bloom’s taxonomy level increased, the cor-
rect response rate of LLMs decreased, though not significantly.
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As a result, these LLMs are not yet reliable educational tools but
can be used as a supplement to traditional educational methods
as they evolve. They can even be integrated into the dental edu-
cation curriculum after sufficient development, but dental aca-
demicians should be aware of their strengths and weaknesses to
prepare assessments accordingly and to guide their students in
self-learning strategies.

Ethics Committee Approval: This study does not require ethics commit-
tee approval since it does not involve any living subjects or personal data.

Informed Consent: This study does not require informed consent as it
does not involve human participation.

Peer-review: Externally peer-reviewed.

Author Contributions: Conception - RT.0., Z.ZY.; Design — RT.O.; Super-
vision — RT.0., Z.ZY.; Data Collection and/or Processing — RT.O., Z.ZY,;
Analysis and/or Interpretation — RT.O.,, Z.ZY.; Literature Search — RT.0;
Writing Manuscript — RT.0., Z.ZY.,; Critical Review — RT.O.,, Z.ZY.

Acknowledgements: The authors used ChatGPT for language editing
while writing the manuscript. In addition, the authors wish to express
their sincere thanks to statistician Ebru Osmanoglu for helping with the
statistical analyses.

Declaration of Interests: The authors declare no potential conflict of
interest.

Funding: The authors declared that this study has received no financial
support.

Etik Komite Onayri: Bu calisma herhangi bir canli veya kisisel veri
icermedigi igin etik komite onay gerektirmemektedir.

Hasta Onami: Bu calisma insan katilimi icermedigi igin bilgilendirilmis
onam gerektirmemektedir.

Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilari: Fikir - RT.O., Z.ZY.; Tasarim — RT.O.; Denetleme - RT.O,,
Z.ZY.; Veri Toplanmasi velveya Islemesi - RT.O., Z.ZY.; Analiz ve/veya
Yorumlama - RT.O., Z.ZY.; Literatlr Taramasl — RT.0O.; Makale Yazimi -
RT.O. Z.ZY; Elestirel Inceleme - RT.0., Z.ZY.

Tesekkiir: Yazarlar, metnin yaziminda lisan dlzenlemeleri igin
ChatGPTden faydalanmislardir. Ayrica istatistiksel analizlere katkilarindan
dolay! istatistik uzmani Ebru Osmanoglu’na igten tesekkurlerini
sunmaktadirlar.

Cikar Catismasi: Yazarlar gikar gatismasi bildirmemislerdir.

Finansal Destek: Yazarlar bu galisma igin herhangi bir finansal destek
almadigini beyan etmistir.

REFERENCES

1. Noda R, Izaki Y, Kitano F, Komatsu J, Ichikawa D, Shigabaki Y. Perfor-
mance of ChatGPT and Bard in Self-Assessment Questions for
Nephrology Board Renewal. medRxiv [preprint]. 2023. [CrossRef]

2. Eggmann F, Weiger R, Zitzmann NU, Blatz MB. Implications of large
language models such as ChatGPT for dental medicine. J Esthet
Restor Dent. 2023;35(7):1098-1102. [CrossRef]

3. Suchman K, Garg S, Trindade AJ. Chat Generative Pretrained Trans-
former fails the multiple-choice American College of Gastroenterol-
ogyself-assessmenttest.AmJGastroenterol.2023;118(12):2280-2282.
[CrossRef]

4, Fatani B. ChatGPT for future medical and dental research. Cureus.
2023;15(4):e37285. [CrossRef]

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Ali R, Tang OY, Connolly ID, et al. Performance of ChatGPT and GPT-4
on neurosurgery written board examinations. Neurosurgery.
2023;93(6):1353-1365. [CrossRef]

Lum ZC. Can artificial intelligence pass the American Board of Ortho-
paedic Surgery examination? Orthopaedic residents versus Chat-
GPT. Clin Orthop Relat Res. 2023;481(8):1623-1630. [CrossRef]
Giannos P, Delardas O. Performance of ChatGPT on UK standardized
admission tests: insights from the BMAT, TMUA, LNAT, and TSA
examinations. JMIR Med Educ. 2023;9(9):e47737. [CrossRef]

Deebel NA, Terlecki R. ChatGPT performance on the American Uro-
logical Association self-assessment study program and the poten-
tial influence of artificial intelligence in urologic training. Urology.
2023;177:29-33. [CrossRef]

Ali R, Tang OY, Connolly ID, et al. Performance of ChatGPT, GPT-4,
and Google Bard on a neurosurgery oral boards preparation question
bank. Neurosurgery. 2023. [CrossRef]

Skalidis I, Cagnina A, Luangphiphat W, et al. ChatGPT takes on the
European Exam in core cardiology: an artificial intelligence success
story? Eur Heart J Digit Health. 2023;4(3):279-281. [CrossRef]

Huh S. Are ChatGPT’s knowledge and interpretation ability compa-
rable to those of medical students in Korea for taking a parasitology
examination? a descriptive study. J Educ Eval Health Prof. 2023;20:1.
[CrossRef]

Das D, Kumar N, Longjam LA, et al. Assessing the capability of Chat-
GPT in answering first- and second-order knowledge questions on
microbiology as per competency-based medical education curricu-
lum. Cureus. 2023;15(3):e36034. [CrossRef]

Gilson A, Safranek CW, Huang T, et al. How does ChatGPT perform
on the United States medical licensing examination? The implica-
tions of large language models for medical education and knowledge
assessment. JMIR Med Educ. 2023;9:45312. [CrossRef]

Kung TH, Cheatham M, Medenilla A, et al. Performance of ChatGPT
on USMLE: potential for Al-assisted medical education using large
language models. PLoS Digit Health.2023;2(2):e0000198. [CrossRef]
Gonsalves C. On ChatGPT: what promise remains for multiple choice
assessment? JLDHE. [CrossRef]

Zaidi NLB, Grob KL, Monrad SM, et al. Pushing critical thinking skills
with multiple-choice questions: does Bloom’s taxonomy work? Acad
Med. 2018;93(6):856-859. [CrossRef]

Grainger R, Dai W, Osborne E, Kenwright D. Medical students create
multiple-choice questions for learning in pathology education: A
pilot study. BMC Med Educ. 2018;18(1):201. [CrossRef]

Elsayed S. Towards Mitigating ChatGPT’s Negative Impact on Educa-
tion: Optimizing Question Design through Bloom’s Taxonomy. arXiv
[Preprint]. 2023. [CrossRef]

Monrad SU, Bibler Zaidi NL, Grob KL, et al. What faculty write versus
what students see? Perspectives on multiple-choice questions
using Bloom’s taxonomy. Med Teach. 2021;43(5):575-582. [CrossRef]
Stringer JK, Santen SA, Lee E, et al. Examining Bloom’s taxonomy in
multiple choice questions: students’ approach to questions. Med Sci
Educ. 2021;31(4):1311-1317. [CrossRef]

Culhaoglu AK, Kilicarslan MA, Deniz KZ. Dis hekimliginde uzmanlik
sinavinin farkli egitim seviyelerdeki algi ve tercih durumlarinin
degerlendirilmesi. Atatiirk Universitesi Dis Hekimligi Fakiiltesi Der-
gisi. 2021;31(3):1-1. [CrossRef]

Ertan AA, DUS Protetik Dis Tedavisi. 4th ed. Ankara: TUSEM Tibbi
Yayincilik; 2017.

Ongole R, Praveen BN, eds. Textbook of Oral Medicine, Oral Diagno-
sis, and Oral Radiology. 2nd ed. New Delhi: Elsevier Health Sciences;
2013.

Hoch CC, Wollenberg B, Liers JC, et al. ChatGPT’s quiz skills in dif-
ferent otolaryngology subspecialties: an analysis of 2576 single-
choiceand multiple-choice board certification preparation questions.
Eur Arch Otorhinolaryngol. 2023;280(9):4271-4278. [CrossRef]
Huynh LM, Bonebrake BT, Schultis K, Quach A, Deibert CM. New arti-
ficial intelligence ChatGPT performs poorly on the 2022 self-assess-
ment study program for urology. Urol Pract. 2023;10(4):409-415.
[CrossRef]

Curr Res Dent Sci 2024 34(1): 25-34 | doi: 10.5152/CRDS.2024.23261


https://doi.org/10.1101/2023.06.06.23291070
https://doi.org/10.1111/jerd.13046
https://doi.org/10.14309/ajg.0000000000002320
https://doi.org/10.7759/cureus.37285
https://doi.org/10.1227/neu.0000000000002632
https://doi.org/10.1097/CORR.0000000000002704
https://doi.org/10.2196/47737
https://doi.org/10.1016/j.urology.2023.05.010
https://doi.org/10.1227/neu.0000000000002551
https://doi.org/10.1093/ehjdh/ztad029
https://doi.org/10.3352/jeehp.2023.20.1
https://doi.org/10.7759/cureus.36034
https://doi.org/10.2196/45312
https://doi.org/10.1371/journal.pdig.0000198
https://doi.org/10.47408/jldhe.vi27.1009
https://doi.org/10.1097/ACM.0000000000002087
https://doi.org/10.1186/s12909-018-1312-1
https://doi.org/10.48550/arXiv.2304.08176
https://doi.org/10.1080/0142159X.2021.1879376
https://doi.org/10.1007/s40670-021-01305-y
https://doi.org/10.17567/ataunidfd.911839
https://doi.org/10.1007/s00405-023-08051-4
https://doi.org/10.1097/UPJ.0000000000000406

34

26. Ali MJ. ChatGPT and lacrimal drainage disorders: performance and 28. LiévinV, Hother CE, Winther O. Can Large Language Models Reason

scope of improvement. Ophthal Plast Reconstr Surg.2023;39(3):221- about Medical Questions? arXiv [preprint]. 2023. [CrossRef]

225. [CrossRef] 29. Wang YM, Shen HW, Chen TJ. Performance of ChatGPT on the phar-
27. Cascella M, Montomoli J, Bellini V, Bignami E. Evaluating the feasibil- macist licensing examination in Taiwan. J Chin Med Assoc.

ity of ChatGPT in healthcare: an analysis of multiple clinical and 2023;86(7):653-658. [CrossRef]

research scenarios. J Med Syst. 2023;47(1):33. [CrossRef]

Curr Res Dent Sci 2024 34(1): 25-34 | doi: 10.5152/CRDS.2024.23261


https://doi.org/10.1097/IOP.0000000000002418
https://doi.org/10.1007/s10916-023-01925-4
https://doi.org/10.48550/arXiv.2207.08143
https://doi.org/10.1097/JCMA.0000000000000942

ATATURK

UNiVERSITESI i i CRDS.2024.22118
ONIVERSIT rticle Arastirma Makalesi /

ATATURK
UNIVERSITY
PUBLICATIONS

Ko Evaluation of the Effect of Dental
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Dis Teknisyenlerinin Seramik Uygulama
Deneyiminin Metal Seramik Baglanmasina Etkisinin
Degerlendirilmesi: Bir Pilot Calisma

Nurten BAYSAL
Baris Filiz EROL ABSTRACT

Department of Prosthodontics Objective: The aim of this study was to evaluate the effect of dental technicians’ experience on
Giilhane Faculty of Dentistry, the shear bond strength (SBS) of ceramic fused to metal restorations.

University of Health Sciences,

Methods: Totally 32 casting cobalt-chromium (Co-Cr) disc-shaped (r=10 mm diameter, h=1mm
Ankara, Turkey

height) specimens were prepared for 2 experimental groups [group 1: untrained dental technician,
group 2: conversant dental technician] (n=16 per group). Ceramic was applied to the disc speci-
mens (h=4 mm height, r=6 mm diameter), and their SBS was measured with a universal testing
device. Results were statistically analyzed using the Student’s t-test (a=.05).

Results: According to the Student’s t-test, no statistically significant differences were seen
between the 2 groups (P=.270).

Conclusion: The experience of the dental technicians did not affect the bond strength of casting
Cr-Co alloys.

Keywords: Experience, technician, metal-ceramic bonding

6z
Amag: Bu calismaninamaciteknisyen deneyiminin metal destekliseramik restorasyonlarin makas-
lama baglanma direncine (shear bond strength-SBS) etkisinin olup olmadiginin arastiriimasidir.

Yontemler: 32 tane dokim Co-Cr disk (10 mm ¢apinda, 1mm kalinliginda) seklinde ornek iki ayri
calisma grubu [Grup 1: Deneyimsiz dis teknisyeni (Untrained dental technician-UDT), Grup 2:
Deneyimli dis teknisyeni (Conversant dental technician-CDT)] (n=16 her bir grup igin) hazirlandi.
Orneklere seramik uygulamasi (4 mm yiiksekliginde, 8 mm gapinda) yapildi ve SBS tiniversal bir
test cihaziile ol¢uldl. Sonuglaristatistiksel olarak Student t-test ile analiz edildi (a =.05). Bulgular:
Deney gruplari arasinda istatistiksel olarak anlamli bir sonug bulunmamistir (P =.270).
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The amount of support that the metal framework will provide to
the ceramic is directly proportional to the quality of the metal-
ceramic bond.® The bonding of porcelain to metal alloy is vital for
the success of ceramic-fused-to-metal restorations, especially
under the rigors of oral function.? Despite the advantages of
metal-ceramic crowns/bridges, the bonding problems between
metal and ceramic cause very high rates of failure.2® These fail-
ures occur due to the incompatibility of the coefficient of thermal
expansion between the metal and veneer ceramics, the surface
properties of metal frameworks (surface roughness, wetting
capability), improperly designed frameworks, inappropriate fir-
ing conditions, and other factors.24¢® Therefore, quite a lot of
research has been done to make this bonding stronger.

The application of ceramic to the metal frameworks includes a
series of technical procedures according to the manufacturing
instructions. To mask the base metal color, first opaque ceramic is
applied to the framework and then the dentin ceramic is applied
by the technicians.®'® These steps are applied by using brushes.
Therefore, the thickness of the opaque and dentin layers and the
aesthetics results of the restorations depend on the technicians’
expertise and skill in his area.®" Dental technicians put a great
deal of effort into designing and manufacturing prosthetic res-
torations. Although the share of technicians in scientific studies
is ignored, it is advocated to take this into consideration.®" It is
very important to inform the technician about the biological and
clinical factors to be considered in the design and production of
the prosthesis, and this communication has a great impact on
the success of the prosthesis.” Another important factor is the
skill of the technician.® Today, many studies have been carried out
on the properties of the materials used and the evaluation of the
effect of production methods on the success of prostheses.'*"*
However, there are limited studies on the evaluation of param-
eters related to technicians, who have the largest share in the
production of prosthesis.

The aim of the present study was to evaluate the effect of dental
technicians, who are untrained and conversant, on the bonding
values between the ceramic and casting cobalt-chromium (Co-
Cr) alloy. The null hypothesis was that the bond strength of the
specimens produced by the conversant dental technicians would
be higher than the untrained group.

MATERIALAND METHODS

In total, 32 casting Co-Cr alloy disc (r=10 mm diameter, h=1
mm height) specimens were prepared for 2 experimental groups
[group 1: untrained dental technician (UDT), group 2: conver-
sant dental technician (CDT)] (n=16) to analyze the shear bond
strength (SBS).

Casting disc specimens were produced with a specially designed
aluminum mold to reach a standard dimension. To obtain the
negative spaces of this mold for preparing wax patterns (Kronen-
wachs; Bego, Bremen, Germany) a liquid silicone (Platsil73-29;

Polytek Development Corp) was used.* These wax patterns were
invested with phosphate-bonded investment material (Bel-
lavest SH, Bego, Bremen, Germany). Following wax elimination,
32 specimens were cast from Co-Cr alloy (Remanium® star, CL,
Dentaurum, Ispringen, Germany) according to the manufactur-
ers’ instructions by an induction-casting machine (Fornax, Bego,
Breman, Germany). The castings were divested, and the casting
defects were removed with a low-speed hand piece (10000 rpm)
by using a laboratory tungsten bur. Following this, the speci-
mens were airborne-particle abraded with 110-um AL,O, particles
(Korax, Bego, Bremen, Germany), at a pressure of 0.5 MPa applied
for 10 seconds at a distance of 2 cm. Then the specimens were
ultrasonically (Biosonic JR, Whaledent Int. NY, USA) cleaned in
distilled water.

Before the feldspathic ceramic application, the casting speci-
mens were divided into 2 groups (n=16) and distributed to the
technicians. One of the dental technicians (CDT) was senior in
his work and had been studying in this area for about 12 years.
The other technician had just graduated from the technician
school and was inexperienced in his work. Two of the techni-
cians were informed about how to use the specified molds for
ceramic application. Then the feldspathic ceramic was applied
to the disc specimens by the technicians according to the
manufacturer’s instructions. During the ceramic application
process, the technicians were free to choose the time that they
needed to apply the ceramic to the specimens. First, a layer
of opaque ceramic (Ceramco3 Base Pasta, Dentsply, USA) was
applied, and then the second layer of opaque (Ceramco3 Pasta
Opaque, Dentsply, USA) was applied on the first layer of opaque.
Subsequently, dentin ceramic (Ceramco3 Dentin, Dentsply,
USA) was applied by using liquid silicone molds* (4 mm height
and 6 mm diameter), and firing was performed in a porcelain
furnace (Programat P300 Ivoclar Vivadent AG, Liechtenstein).
The feldspathic ceramic firing temperature procedures are seen
in Table 1.

After ceramic application was completed, the specimens were
subjected to the aging procedure. This procedure consisted of
5500 cycles of alternate water-bath immersion at 4°C and 60°C
at a dwell time of 1 minute each temperature.

The specimens were embedded in auto-polymerized acrylic resin
(Simplex Rapid Powder, Kemdent, Swindon) using silicone molds
(12 x 12 x 12 mm?). Shear force was applied to the metal-ceramic
interface in a universal testing machine (Lloyd Instruments LRX)
with a shearing blade at a crosshead speed of 1 mm/min until
failure occurred. Peak force values at failure were recorded in
Newton (N) and divided by the surface area to obtain the bond
strength values (MPa=N/mm?2).

After the SBS test, the debonding surfaces of the 2 specimen
groups were examined by 2 operators to determine the failure
modes. Specimens were then grouped into 3 categories: adhe-
sive (no ceramic left on the alloy surface), cohesive (no alloy

Table 1. The Feldspathic Ceramic Fiiring Temperature Chart

°C Time (minutes) Time (minutes) Vacuum Set Temperature Temperature
Program Set Point (in Heat Rate
Description Dry Preheat Vacuum Hold Cool Hg) Idle High Temperature Vacuum Start  Vacuum Stop °C/min
1. Pasta opaque 3 3 0 0 0 29 500 975 500 975 100
2. Powder opaque 5 3 0 0 0 29 650 970 650 970 70
1. Dentin 5 5 0 0 0 29 650 950 650 950 55
2. Dentin 5 5 0 0 0 29 650 950 650 950 55
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surface, failure occurred just within the opaque ceramic), and
mixed (partially ceramic left on the alloy surface) failure.

Statistical analysis was performed using Statistical Package for
the Social Sciences Statistics version 25.0 software program
(IBM Corp.; Armonk, NY, USA). The results of the SBS were statis-
tically analyzed with a Student t-test after examining the data by
the Shapiro-Wilk test for normality (a=.05).

RESULTS

The descriptive statistics for the SBS are presented in Table 2.
The results of the Student t-test comparing the 2 experimental
groups (t=-1132) indicated that there were no statistically signif-
icant difference between the groups (P=.270). The mean SBS of
the UDT group was 17.72 + 2.61 MPa and that of the CDT group was
19.37 + 5.244 MPa. The distribution of failure types of the experi-
mental groups is shown in Figure 1.

DISCUSSION

The aim of the present study was to evaluate the effect of den-
tal technicians, who are untrained and conversant, on the bond-
ing values between the ceramic and casting Cr-Co alloy. The null
hypothesis that the bond strength of the specimens produced by
the conversant dental technicians would be higher than that of
the untrained group was rejected. There was no statistically sig-
nificant difference in SBS between the untrained and conversant
dental technician groups.

To improve the long-term success of the FPD, the research-
ers evaluated the manufacturing methods, variety of ceramic
materials, different surface treatments, different firing condi-
tions, etc."3'5"" However, there is limited research on the effect of
experience of the dental technician on the metal-ceramic bond
of the FPD, as the application of the ceramic to the metal frame-
work mostly depends on the manipulation skill of the dental
technician. Pigkin et al® investigated the effect of different dental

Table2. Descriptive Statistics (inMPa)and Results of the Student t-test Comparisonsofthe
ShearBondStrengthofMetal-CeramicBondBetweentheUntrained Dental Technicianand
Conversant Dental Technician

Group Tested n Mean (MPa) SD Range
UDT 16 17.72 2.61 13.74-22.05
CDT 16 19.37 5.24 12.02-27.72

ttest=—1.132; P = .270.
CDT, conversant dental technician; MPa, megapascal; UDT, untrained dental technician.

16

14

12

10
suoT
MCoT

Mixed

Adhesive Cohesive

Figure 1. Distribution of failure modes for experimental groups analyzed
after shear bond strength test test. UDT, untrained dental technician;
CDT, conversant dental technician.

technicians on the thickness of the opaque layer and color of the
ceramic. They reported that the opaque layer thickness and the
color of the ceramic had been significantly effected from different
dental technicians.® In the present study, all steps of the speci-
mens’ preparation were performed by another conversant tech-
nician up to the ceramic application stage to reach a standard.
Then the ceramic was applied to the specimens by the untrained
and conversant dental technicians. The ceramic was applied to
the specimens by these technicians in 4 steps; 2 opaque layers
and 2 dentin layers. In the present study, as mentioned in the
null hypothesis, SBS values of the CDT group were expected to
be higher than the UDT group. However, although the mean SBS
value (19.37 + 5.24 MPa) of the CDT group was higher than the UDT
(1772 + 2.61 MPa) group, statistically no significant differences
were found between the groups. DDuring the ceramic applica-
tion period no time limit was imposed to technicians. Therefore
it is considering that the UDT group technician was able to take
sufficient care in his specimens’ preparation steps. When we
evaluate the box plot (Figure 2), the SBS values for the UDT group
demonstrate more normal distribution than the CTD group. The
range between the minimum and maximum SBS values of the
UDT group was smaller than the CTD group. This situation may
be the result of that the conversant technician may be work more
imprecisely on specimens than untrained technician due to rely-
ing on his laboratory experience.

The adhesion strength between metal and ceramic can be tested
with different testing methods such as shear strength test,
biaxial flexural test, 3-point bending test, and 4-point bending
test.®® Three-point bending test is the grade of International
Organization for Standardization (9693) standard; however, the
SBS test is used in this study due to the easy preparation of the
specimens. In the present study, SBS test specimen design was
prepared as in the previous studies,*™®'® and the specimen size
was determined to tolerate the nonhomogeneous stress distri-
bution of the SBS test.

Values of SBS inthe 2 study groups were lower than 25 MPa in this
study. This value is the accepted bond strength value between
metal and ceramic by the International Standard (ISO9693)."5%8
The lower values of bond strength may be explained by the

30 00
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Shear Bond Strenght (MP3)
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10004
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Figure 2. Shear bond strength of untrained dental technician and
conversant dental technician experimental groups.
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application of aging process. As mentioned in the previous stud-
ies, the aging processes cause a decrease in metal—-ceramic bond-
ing."8° Trindade et al?® reported that the temperature changes
during aging procedure cause stress between metal and ceramic
due to the different coefficient of thermal expansion values of the
materials, and this situation weakens the SBS of the specimens.

In the present study, there were seen 5 adhesive failures in the
UDT specimen group, whereas there were none in the CDT group.
Additionally, nearly both of the other failure types of the 2 groups
were mixed failures. During the ceramic application processes,
the application of the opaque layer depends on the brush skill of
the dental technician.®’® The large number of adhesive failures of
the UDT group may be due to the brushing skills of the untrained
technician. As a limitation of this study, the opaque layer thick-
nesses of the specimen groups were not measured before the
dentin application process. Xu et al*' had reported that opaque
layer thicknesses have an influence on the bond strength of
metal-ceramic restorations. Therefore, the UDT technician’s
opaque layer application may have been weaker than the CDT
technician’s opaque layer application. This may be the cause of
the large number of adhesive failures that were seen in the UDT

group.

Based on the results of the present study, as dental technician
experience did not affect the metal-ceramic bonding, the dental
laboratories may work with the newly graduated dental techni-
cians. However, time limitations and morphology of the restora-
tions should be taken into account, as these are skills that can be
developed over time. Another limitation of this study is the num-
ber of technicians. Working with more technicians would demon-
strate a more general result.

The results of this in vitro study reached the following conclu-
sions. The experience of the technicians was not affected by the
bond strength of casting Co-Cr alloys. The dental laboratories
can give a chance to untrained technicians for restoring metal
ceramic restorations without time limits.
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ABSTRACT

Objective: The objective of this study was to compare the oral health awareness and fear levels
of students enrolled in the Faculty of Dentistry at Gaziantep University, based on their education
and training program.

Methods: The current study involved 381 participants, comprising 247 females and 134 males,
from the Faculty of Dentistry at Gaziantep University. The Hiroshima University Dental Behavior
Inventory and Dental Fear Scale, consisting of 20 questions each, were administered to the stu-
dents, and their responses were recorded. The data were analyzed using Kruskal-Wallis and all
pairwise tests, and statistical significance was determined at a level of P < .05.

Results: A significant difference was found between first-fourth, second-fourth, and second-third
grades when compared in terms of the 17th question on the Dental Fear Scale (P < .05). According
to Hiroshima University Dental Behavior Inventory, there was a significant difference between the
general Hiroshima University Dental Behavior Inventory scores between the fifth grade and all
other grades (P < .05).

Conclusion: The students who participated in the study displayed high oral health attitude and
behavior scores. Furthermore, the educational process played a positive role in the development
of clinical students, as they demonstrated improved dental fear and individual oral health atti-
tudes and behaviors compared to their preclinical counterparts.

Keywords: Dental fear scale, dental student, hiroshima university dental behavior inventory

6z
Amag: Bu calismada Gaziantep Universitesi Dis Hekimligi Fakiiltesi 6grencilerinin agiz saghg

bilincinin ve korku seviyelerinin egitim-6gretim programina gore karsilastirmali degerlendirilmesi
amaglanmistir.

Yéntemler: Calismaya Gaziantep Universitesi Dis Hekimligi Fakiltesi'nden 247'si kiz 134°U erkek
olmak tizere 381 6grenci dahil edilmistir. Ogrencilerin 20 sorudan olusan Hirosima Universitesi
Dental Davranig Envanteri (HU-DBI) ile Dental Korku Skalasi (DKS) anketini cevaplandirmalari
istendi ve veriler kaydedildi. istatistiksel analiz icin Kruskal Wallis ve All pairwise testleri kullanildi.
Anlamlilik P < .05 dlizeyinde dederlendirilmistir.

Bulgular: Dental Korku Skalasi 17. soru agisindan karsilastirildiginda 1. ile 4., 2. ile 4. ve 2. ile 3. sinif-
lar arasi anlamli fark bulunmustur (p < 0.05), Hirosima Universite Dental Davranis Envanteri'ne
gore ise 5. sinif ile diger tiim siniflar arasi genel Hirosima Universitesi Dental Davranis Envanteri
skorlarr arasinda anlamli fark tespit edilmistir (P < .05).

Sonug: Arastirmaya katilan égrencilerin agiz saghg tutum ve davranislari Hirosima Universitesi
Dental Davranis Envanteri skorlari bazinda genel olarak yiiksek bulundu. Ogrencilerin egitim aldik-
lari stireg g6z oninde bulunduruldugunda klinik 6grencileri preklinik 6grencilerinden hem dental
korku hem de bireysel agiz sagligi tutum ve davraniglari agisindan olumlu yonde gelismektedir.

Anahtar Kelimeler: Dental korku skalasi, dis hekimligi 6grencileri, hirogsima Universitesi dental
davranis envanteri
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INTRODUCTION

Dental caries, which harbors various microorganisms, is one of
the most common infectious diseases affecting people world-
wide." The prevention of diseases related to oral health, which
is of utmost importance for overall health, will become feasible
through the implementation of preventive measures. The pri-
mary responsibility for this lies with dentists and dental students,
who are charged with raising awareness about the importance of
oral health. Recent studies have indicated that the level of knowl-
edge among dental students regarding oral health has improved
significantly.?

It has been observed that thoughts and behaviors related to
oral health vary in different countries, different cultures, and
even among students in different classes studying in the same
faculty.®® The Hiroshima University Dental Behavioral Inventory
(HU-DBI) was developed by Dr. Makoto Kawamura in 1988 as a
tool for assessing individuals’ oral and dental health and self-
care habits due to challenges in conducting comparisons across
international populations. The HU-DBI is a questionnaire utilized
to assess the oral health knowledge, attitudes, and behaviors of
dental students and professionals. The HU-DBI comprises 20
items that encompass various aspects of oral health, such as
tooth brushing frequency, dental visits, diet, smoking, and self-
perception. The questionnaire employs a binary response format
(agree/disagree) and boasts a total score ranging from O to 19,
with higher scores indicating more favorable oral health attitudes
and behaviors.”® The HU-DBI is an effective and reliable tool for
assessing the oral health status and needs of dental students
and professionals. It can also be used to evaluate the impact of
oral health education programs and identify areas for improve-
ment.® The HU-DBI serves as a valuable tool for dental educators
and researchers to comprehend the factors that impact the oral
health behaviors of their students and peers and to devise effec-
tive strategies to enhance oral health awareness and practice.

Dental fear is a state of anxiety that develops due to frequently
experienced emotional factors. Although dental treatments are
more comfortable with advancing technologies, the fear felt by
patients continues.'® The Dental Fear Scale (DFS), developed by
Kleinknecht," utilizes a series of questions to assess an individ-
ual's response to dental treatment. Questions 1 and 2 evaluate
the patient’s reaction to dental care, while questions 3 through 7
assess the systemic symptoms experienced during dental inter-
ventions. From question 8 onward, the scale determines the level
of fear of dentists based on the patient’s response to various den-
tal applications. The validity-reliability test of this scale in our lan-
guage was conducted by Inanc et al.”?

Upon review of the existing literature, the relationship between
oral health awareness and dental anxiety or anxiety—fear scales in
dental students was generally examined, but no publication was
found that evaluated the relationship between oral health aware-
ness and dental fear. The aim of this study was to evaluate the
oral health attitudes and behaviors and dental fear levels of den-
tal students according to the differences in the years of education
program using the HU-DBI and DFS.

The null hypotheses were as follows;

i. There are no differences among all students in grades in
terms of HU-DBI.

ii. There are no differences among all students in grades in
terms of DFS.

MATERIALAND METHODS

Atotal of 381 volunteers, 247 female and 134 male, from the first,
second, third, fourth, and fifth grade students of the Faculty of
Dentistry of Gaziantep University who are continuing their edu-
cation and training in 2022-2023, were included in the study.
Gaziantep University Clinical Research Ethics Committee applied
for this study, and ethics committee approval was obtained with
decision number 2023/55. The STROBE (Strengthening the
Reporting of Observational Studies in Epidemiology) checklist
was used to report on the methodological quality of observational
studies. The questionnaires were administered to the students
on a voluntary basis at the end of the class period in order not to
interfere with their class schedules. Prior to their involvement in
the study, informed consent forms were obtained from the par-
ticipants, and no personal identifying information was collected
from the survey respondents. The inclusion criteria were that the
students answered all questions completely and indicated the
year of the program they were studying. Students who did not
want to participate in the study are excluded.

Sample Analysis

Using Raosoft software (Raosoft Inc., Seattle, Wash, USA), the
sample size was determined as 380 with a 5% margin of error at
a 95% Cl and a population size of 35000. The current study was
conducted with 381 volunteers.

Hiroshima Dental Behavior Inventory

It is a questionnaire consisting of 20 questions, to which answers
are given as agree/disagree. In this study, the translated version
of the 20 HU-DBI questions from English to Turkish was used.”
The validity—-reliability test of the questionnaire was found to be
100% by Dogan et al.”® In the numerical evaluation of the HU-DBI
questionnaire results, the students’ scores were calculated by
giving 1 point to those who answered agree and O point to those
who answered disagree to questions 4, 9, 11,12, 16, 19; 1 point to
those who answered disagree and O point to those who answered
agree to questions 2, 6, 8, 10, 14, 15. The maximum HU-DBI value
that can be obtained with this system is 12, and there is a positive
correlation between the size of the value obtained and oral health
behavior. The questions of this scale are shown in Figure 1.

Dental Fear Scale

In 1973, Kleinknecht et al' introduced the DFS, a scale used to
measure the level of avoidance of visiting the dentist, the impact
of fear on the body, and the level of fear of dental practices. This
scale, which aims to show the level of avoidance of going to the
dentist, the effect of the fear on the body, and the level of fear
of dentist—dentistry practices, includes 20 questions in total,
and the answers to the questions in the scale are evaluated with
scores between 1 and 5 (almost never answer “1” point, very little
answer “2” point, a little answer “3” point, very much answer “4”
point, very much answer “5” point). The maximum score that can
be obtained from the scale is 100, while the minimum score is
20. With the calculations made, 80 points and above are consid-
ered as individuals with extremely high fear level; 60-80 points as
individuals with high fear level, 40-60 points as individuals with
moderate fear level, and 40 points and below as individuals with
low fear level. The questions of this scale are shown in Figure 2.

Statistical Analysis

Statistical Package for the Social Sciences version 22.0 software
(IBM Corp.; Armonk, NY, USA) program was used for statistical
analysis of the findings obtained in the study. Kruskal-Wallis test
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Agree Disagree

I don't worry much about visiting the dentist

My gums tend to bleed when I brush my teeth

I worry about the color of my teeth

I have noticed some white deposits on my teeth

I use a child sized toothbrush

I think that I cannot help having false teeth when I am old

I am bothered by the color of my gums

I think my teeth are getting worse despite my daily brushing

I brush each of my teeth carefully

I have never been professionally taught how to brush

I think I can clean my teeth well without using toothpaste

I often check my teeth in a mirror after brushing

I worry about having bad breath

It is impossible to prevent gum disease with tooth brushing alone

I put off going to the dentist until I have a toothache

I have used a dye to see how clean my teeth are

I use a toothbrush which has hard bristles

I don’t feel I've brushed well unless I brush with strong strokes

I feel I sometimes take too much time to brush my teeth

I have had my dentist tell me that I brush very well

Figure 1. Hiroshima university dental behavior inventory.

was used for intergroup comparisons. Mann- Whitney U-test was
used to determine in which group there was a statistical differ-
ence. Statistical significance level of .05 was accepted.

RESULTS

Hiroshima University Dental Behavioral Inventory Results

Table 1 displays the mean and standard deviation values of the
groups under analysis. A significant discrepancy was observed in
the HU-DBI evaluation between the groups (P < .05). Further-
more, a statistically significant difference was found between
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grade 5 and grades 1, 2, 3, and 4 (P=.001). Specifically, the highest
value was obtained from fifth-grade students, with a mean score
of 6.87 and a standard deviation of 1.47.

Dental Fear Scale Results

Table 2 displays the mean and standard deviation values for each
group in terms of DFS. When evaluated in terms of DFS, no statis-
tically significant difference was found between the groups (P >
.05). The highest value was obtained from second grade students
(41.89 + 2.18); the lowest value was obtained from fourth grade
students (39.73 + 1.81). According to these values, the student
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1- Has fear of dental work ever caused
you to put off making an appointment?

2- Has fear of dental work ever caused
you to cancel or not appear for an
appointment?

3- When having dental work done; my
muscle become tense

4- When having dental work done; my
breathing rate increases

5- When having dental work done; I
perspire

6- When having dental work done; I feel
nauseated and sick to my stomach

7- When having dental work done; my
heart beats faster

8- Making an appointment for dentistry

9- Approaching the dentist's office

10- Sitting in the waiting room

11- Being seated in the dental chair

12- The smell of the dentist's office

13- Seeing the dentist walk in

14- Seeing the anesthetic needle

15- Feeling the needle injected

16- Seeing the drill

17- Hearing the drill

18- Feeling the vibrations of the drill

19- Having your teeth cleaned

20- All things considered, how fearful
are you of having dental work done?

Figure 2. Dental fear scale.
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Table 1. Mean and Standard Deviation Values of the Groups for Hiroshima University
Dental Behavioral Inventory (Mean + SD)

Groups (Mean + SD)
Group 1 (grade 1) 5.90 + 1.68°
Group 2 (grade 2) 5.78 + 1.65°
Group 3 (grade 3) 5.75 + 1.83°
Group 4 (grade 4) 6.44 + 1.61°
Group 5 (grade 5) 6.87 + 1.47°

Different lowercase letters indicate statistically significant differences (P <.05). Significance values have been
adjusted using the Kruskal-Wallis.

groups with the least fear belong to the fourth and fifth grades.
In this case, fourth and fifth grades were determined as low fear
level, while first, second, and third grades were determined to
have moderate fear level.

A statistically significant difference was found between the first
and fourth (P=.032), second and fourth (P=.006), and second
and third (P=.029) grades according to the 17th question in this
scale, “I feel fear and tension when | hear the sound of rotating
instruments” (P=.028).

DISCUSSION

Dental schools exert a direct or indirect impact on the attitudes
of students towards oral health. The high level of awareness dis-
played by dental students towards oral health has a significant
impact on their approach to patient education, and they play a
crucial role in spreading oral health awareness among the gen-
eral population.'? The first null hypothesis was partly rejected,
and the second hypothesis was accepted in the present study
according to outcomes.

In a 2008 study, the HU-DBI questionnaire was administered to
students from 2 different dental schools, and the mean score was
6.59 + 2.0."® The HU-DBI score obtained in our study was 6.09 +
1.70. These findings indicate that the value obtained in the present
study is lower than the mean value reported by Basak et al.”® It can
be explained by the presence of students receiving distance edu-
cation due to the coronavirus disease 2019 pandemic and the fact
that this education is not as effective as face-to-face education.

It is widely documented in the literature that dental health
attitudes and behaviors tend to become more favorable and
exhibit improvement with increasing levels of education.™"
In our study, the highest HU-DBI scores were obtained in the
fourth (6.44) and fifth (6.84) grades. This score is higher than
the values obtained from grades 1, 2, and 3. Peker et al’® exam-
ined oral health attitudes and behaviors according to years of
education and found that the HU-DBI score of fourth and fifth
grade students was significantly higher than that of first, sec-
ond, and third grade students. Our investigation revealed that
the statistically insignificant value for fourth graders was found
to be significantly higher for fifth graders. With regards to the
aforementioned study by Peker et al,”® our current research
shares similarities in terms of its focus on the clinical education

Table 2. Mean and Standard Deviation Values of the Groups for Dental Fear Scale
(Mean + SD)

Groups (Mean=+ SD)
Group 1 (grade 1) 41.89 + 2.18"
Group 2 (grade 2) 43.90 + 2.30°
Group 3 (grade 3) 41.02 + 1.88°
Group 4 (grade 4) 39.73 + 1.81°
Group 5 (grade 5) 39.97 + 1.92°

Different lowercase letters indicate statistically significant differences (P < .05). Significance values have been
adjusted using the Kruskal-Wallis,
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of dentistry students. It is believed that the commencement of
clinical education from the 4th grade and exposure to patient
interactions for Gaziantep University dentistry students may
have contributed to the higher scores attained by clinical stu-
dents compared to preclinical students.

Camgoz et al'® reported that half of the volunteers disagreed with
question 10 ofthe HU-DBI questionnaire (I have never beentaught
professionally how to brush), and similar results were observed in
our study. However, in the same study, it was reported that ques-
tion 15 (I put off going to the dentist until | have toothache) was
similar to the answers to question 10.” In our study, the major-
ity of the students answered “disagree” in this question, which is
not compatible with this aspect. It is worth noting that the study
in the literature did not only include students from the faculty
of dentistry but also participants from other faculties. This may
explain the difference between the 2 studies.

There are many studies in the literature examining the relation-
ship between oral health attitudes and behaviors and dental
students in different countries.>3'%2° When the score obtained in
our study (6.09) was compared with HU-DBI surveys conducted
in other countries, it was found to be higher than the results in
India (6.06)?' and China (5.07),%% but lower than those in the UK
(7.33),%2 Greece (6.86)° and Japan (7.40).° It is encouraging that the
values obtained are higher than those of some countries, but it
is notable that they are lower than those of European countries,
which suggests that there is a need to enhance attitudes, behav-
iors, and awareness regarding oral health.

The fear of dentistry and the resulting avoidance of dental care
are significant issues that affect both dental health and over-
all health. Despite the ever-increasing technological advances
in the dental field, fear of the dentist or dental treatment still
persists. A national survey in the United States found that 9%
of those who do not go to the dentist cite fear as the main rea-
son for not going.?® A different study found that the incidence of
dental treatment fear was 49.4% and this percentage was much
higher than that of animals (39%), height (30.7%), and depth
(13.2%). A report was conducted on the fact that many people
were found to have much more fear of dental treatment than
expected.?*

The planned treatment and the procedures performed during
the treatment period are believed to have a significant impact
on dental anxiety. According to Wong and Lytle,?® root canal
treatment and tooth extraction are the dental procedures most
feared by patients. In their study, Kleinknecht et al" stated that
the situations in which the fear experienced during dental treat-
ment occurs in response should be specificized and emphasized
that this situation is important in terms of guiding dentists and
taking precautions by the practitioner. In addition, in this study,
it was reported that the stimuli that elicited the greatest fear
response were anesthetic needle and rotary instrument.” This
explains the significant difference between the groups in the
statistical analysis conducted for the question “I feel fear and
tension when | hear the sound of the aerotor (rotating device)”
in the DFS.

Erten et al?® found that dental fear was higher in people who had
never been to a dentist before. The finding that the DFS value
of clinical students was lower than that of preclinical students
with no clinical experience without a significant difference was
also supported by this study. At Gaziantep University’s Faculty
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of Dentistry, students start attending clinical training from the
fourth grade, which explains why their anxiety levels are gener-
ally lower than those of preclinical students. In summary, dental
students’ dental fear levels decreased in relation to the period of
dental education.

To the best of our knowledge, there is no study in literature evalu-
ating HU-DBI and DFS values. In our study, there were limitations,
including not conducting studies with more than one university
and more participants.

The oral health attitude and behavior scores of the students par-
ticipating in the study were generally high. In terms of dental fear,
they were either on the low fear or moderate fear scale, and no
high or very high fear values were obtained.

In light of the students’year of education and clinical experience, it
was observed that clinical students demonstrated positive devel-
opment in both dental fear and individual oral health attitudes
and behaviors, as compared to their preclinical counterparts.
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ABSTRACT

Objective: Oral and dental health is an inseparable component of general health. In this study, it
was aimed to assess the relationship between health literacy level and dental and gum health of
individuals.

Methods: This study was conducted with 342 randomly selected participants at 3 institutions
with the highest patient density. Initially, dental and gum health of the participants were evalu-
ated. Turkey Health Literacy Scale-32 (TSOY-32) was used to evaluate the health literacy levels
of the participants. The data were analyzed using the Statistical Package for the Social Sciences
Statistics, version 22.0 software.

Results: The average TSOY-32 score of the participants was determined as 22.85 + 8, ranging from
2.60 to 41.67. The average scores of the participants selected from the Faculty of Dentistry, the Oral
and Dental Health Center, and the Dental Polyclinics of Maresal Cakmak State Hospital were 2512 +
7.8,2111 + 81, and 22.31 + 7.7, respectively. The TSOY-32 mean score was calculated as 25.36 for the
participants with 1 and 2 tooth brushing frequencies per day and 17.66 for the individuals who brush
their teeth only when they remember (P < .05). The gingival and Community Periodontal Index of
Treatment Needs index values were lower in participants with high health literacy levels (P < .05).

Conclusion: It has been determined that individuals with high health literacy levels pay more
attention to oral hygiene habits; therefore, their teeth and gums are healthier.

Keywords: Dental health surveys, gingival index, health literacy, oral hygiene, periodontal index,
public health

6z
Amagc: AJiz ve dis saglidi genel sagligin ayrilmaz bir bilesenidir. Bu ¢alismada bireylerin saglik
okuryazarhgi diizeyi ile dis ve dis eti sagligi arasindaki iliskinin degerlendirilmesi amagland.

Yontemler: Bu calisma, hasta yogunlugunun en fazla oldugu U¢ kurumda rastgele segilmis
342 katilimei ile gerceklestirildi. Oncelikle katilimcilarin dis ve dis eti sagliklari degerlendirildi.
Katilimcilarin saglik okuryazarligi diizeylerini degerlendirmek amaciyla Turkiye Saglik Okuryazarligi
Olgegi-32 (TSOY-32) kullanildi. Veriler SPSS versiyon 22.0 programi kullanilarak analiz edildi.

Bulgular: Katilimcilarin ortalama TSOY-32 puani 22,85+8 olup 2,60 ile 41,67 arasinda degis-
mektedir. Dis Hekimligi Fakiltesi, Agiz ve Dis Sagligi Merkezi ve Maresal Cakmak Devlet
Hastanesi Dig Polikliniklerinden segilen katilimcilarin ortalama puanlari sirasiyla 25,12+7,8,
21,11+8,1 ve 22,31+7,7 olarak gergeklesti. Glinde bir ve iki dis firgalama sikligina sahip katihmci-
larin TSOY-32 puani ortalamasi 25,36, diglerini yalnizca hatirladigi zaman firgalayan bireylerin ise
17,66 puan olarak hesaplandi (P < 0,05). Saglk okuryazarlidi diizeyi ylksek olan katilimcilarda dis
eti ve CPITN indeks degerleri daha disiktd (P < 0,05).

Sonug: Saglik okuryazarligi diizeyi yliksek bireylerin agiz hijyeni aliskanliklarina daha fazla dikkat
ettikleri, dolayisiyla dis ve dis eti sagliklarinin daha iyi oldugu belirlendi.

Anahtar Kelimeler: Dis sagligi arastirmalari, dis eti indeksi, saglik okuryazarligi, agiz saghg, peri-
odontal indeks, halk saghgi
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INTRODUCTION

Periodontium is a complex structure consisting of hard and soft
tissues around the tooth. Periodontal health is perceived as the
health of all tissues associated with periodontium.

Gingivitis and periodontitis are 2 common diseases affecting
the periodontium." There are 3 important factors: a susceptible
host, the presence of pathogenic species, and beneficial micro-
organism deficiency in terms of the occurrence, progression, and
severity of periodontal disease. While plaque formation accounts
for only 20% of the risk of periodontal tissue inflammation, smok-
ing and the presence of systemic diseases such as diabetes or
genetic variations affecting the healing stages of tissue account
for the remaining 80%.2

The most important thing to do for microbial dental plaque
removal and healthy teeth and gums is to practice daily oral
hygiene habits. In the examinations, it has been reported that
the use of dental floss applied in addition to tooth brushing after
plague removal is effective in controlling bleeding.® In another
study evaluating the effectiveness of the interproximal brushes,
it was stated that the use of the interproximal brush was more
effective on the plaque index (PI) than the use of dental floss.*

Health Literacy

In order to lead a healthy and a good quality of life, it is essential
for individuals to reach, understand, and act in accordance with
appropriate health information when necessary. As a result of the
efforts to increase this awareness, the concept of “Health Literacy
(SOY)” has emerged.®

Although health literacy was introduced to the literature with
the article “Health Education as Social Policy” written by Scott
Simonds inthe 1970s, its importance has been better understood
in recent years.® It has been stated that health-related informa-
tion should be arranged in a way that is easy to access and sim-
plified so that the society can understand and develop behavior.”

Nutbeam and Wise® in 1993 and Zarcadoolas et al® in 2005
defined health literacy as a whole, including the ability to seek,
find, understand, evaluate, and make the right decision-making
information and services to help individuals reduce their health
risks and lead a better quality of life.

There are many personal and socio-environmental factors that
affect the level of health literacy. In this context, the skills of the
individual such as seeing, hearing, testing, speaking, and keep-
ing in memory are very important. In addition, race, age, gender,
educational status, general literacy level, occupation, and socio-
economic conditions are among the influencing socio-environ-
mental factors.”®

Many scales have been developed to evaluate the health literacy
level™ including the European Health Literacy Survey Question-
naire (HLS-EU-Q) and the Turkey Health Literacy Scale-32 (TSOY-
32). The (HLS-EU-Q) is a 47-item scale developed for determining
health literacy levels in European countries in the 2009-2012
period. The questionnaire consists of 3 dimensions in health
processes (prevention from illness, health service delivery, and
health improvement) and 4 processes in information processing
(obtaining information, understanding information, evaluating
information, and applying information).” Turkey Health Literacy
Scale-32. As a result of the Turkish Adaptation of the European
Health Literacy Scale (ASOY-TR) studies, it was seen that the
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scale measured health literacy in general, but did not provide suf-
ficient results in some concepts. For this reason, TSOY-32 was
created by updating the scale and reducing the number of ques-
tions to 32.5

The Importance of Health Literacy for Today’s Conditions

The coronavirus disease 2019 disease, which has been going on
in the world since the beginning of 2020, has been effective in
understanding the importance of health literacy. Understanding
the source of the disease, ways of transmission and prevention,
and treatment options have played an important role in control-
ling the disease. For this, the importance of individual aware-
ness of the disease, sense of responsibility, and solidarity has
increased.’®"

Health Literacy in Dentistry

Maintaining and treating oral and dental health, which is an inte-
gral part of general health and well-being, is the primary goal of
dentistry.”® For healthy teeth and gums, the awareness of the
individual should be increased in terms of lifestyle, diet habits,
daily oral hygiene practices, and periodic dental visit."®

In this study, it was aimed to assess the relationship between
health literacy level and the dental and gingival health of
individuals.

MATERIAL AND METHODS

This study was carried out with a total of 342 applicants in 3
institutions with the highest number of patient admissions in
Erzurum,; Atatirk University Faculty of Dentistry Department of
Periodontology, the Erzurum of Health Oral Dental Health Center,
and the Dental Polyclinics of Maresal Cakmak State Hospital, in
the period of April-October 2019.

Ethical Approval

Ethical approval regarding the methodology and material used
in this study was obtained from the Atatlirk University Faculty of
Medicine Clinical Research Ethics Committee (Date: 13.03.2019,
Number: B.30.2.ATA.0.0/125). In addition, a written permission
was obtained from the Erzurum Provincial Health Directorate
since part of the study was carried out in the Erzurum of Health
Oral Dental Health Center and Dental Polyclinics of the Marasel
Cakmak State Hospital. On the other hand, a private permission
for using the TSOY-32 scale was obtained from Prof. Dr. Pinar
Okyay via electronic mail. The individuals participating in the
study were asked to read and sign the “Informed Volunteer Form.

Inclusion Criteria for the Study

The individuals included in this study were randomly selected
among the patients who applied to health institutions and met
the following conditions: to be over 15 years old, to be literate,
to have no obstacle to fill the form for health reasons, to speak
Turkish, not to be trained in the field of health and not to be from
the health-care professional group, and to voluntarily accept to
participate the survey.

An information form for each participant has been filled out to
describe the socio-demographic information and systemic sta-
tus. In the form, questions regarding age, gender, marital status,
general health level, smoking habit, education level, and tooth
brushing were asked.

Filling the Turkey Health Literacy Scale-32 Questionnaire
The TSOY-32 scale, of which its reliability and validation have
been approved, was used. The survey was evaluated through
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one-to-one communication. According to the results of the sur-
vey, individuals’ health literacy levels were evaluated by scor-
ing “very easy—4, “easy—3,” “hard—?2,” “very hard—1, and “no
idea—0." The following formula was used to calculate the index
score.

index =(mean—1)x50+3

The Health Literacy level of each individual was evaluated in the
lowest (0) and highest (50) score range according to the TSOY-32
scale. Health Literacy levels were grouped as 0-25 points “inad-
equate health literacy,” 25-33 points “problematic-limited health
literacy, 33-42 points “adequate health literacy, and 42-50
points “excellent health literacy.”®

Evaluating Mouth, Teeth, and Periodontal Tissues Health
Following the completion of the forms, the clinical periodontal
examination of the participants was performed. The Decay, Miss-
ing, Filling Total (DMFT) index was used in evaluating the number
of decay, missing, and filled teeth, and the gingival index (Gl) (Loe
& Silness, 1963, 1967)," plaque index (Silness & Loe, 1964),"® and
CPITN index™ were used to evaluate oral hygiene and periodontal
tissue health. All measurements were recorded on the forms and
calculated for each individual.

Statistical Analysis

The data were analyzed using the IBM Statistical Program for
Social Sciences Statistics (SPSS) version 22.0 software (IBM
Corp.; Armonk, NY, USA). One-way analysis of variance (ANOVA)
test was used for evaluating more than 2 categorical data with
numerical data, the independent sample t-test for 2 categorical
data with numerical data, bivariate correlation test for the cor-
relation between numerical values, and chi-square test for cat-
egorical data between groups. In all evaluations, 95% confidence
interval at a 5% significance level was considered.?®

RESULTS

Atotal of 342 patients, 114 applicants from each of the 3 institutions
with the highest patient potential in Erzurum; Atatirk University
Faculty of Dentistry Department of Periodontology, the Erzurum
of Health Oral Dental Health Center, and the Dental Polyclinics of
Maresal Cakmak State Hospital, were included in this study.

The average age of the participants evaluated within the scope
of the study was 36.8 + 11.3; 60% (n=205) were women and
40% (n=137) were men. About 70% (n=237) of the participants
were married. Considering the education levels, 97 participants
(28.4%) had primary school degree or no degree, 26 participants
(7.6%) had secondary school degree, 108 participants (31.6%) had
high school or equivalent degree, and 111 participants (32.5%) had
university diploma or graduate degree.

About 40% (n=138) of the research group were homemakers or
unemployed, 17.3% (n=59) were civil servants, and 13.5% (n=46)
were students. Approximately half of the participants (53.8%,
n=184) declared that their monthly incomes were less than their
monthly life expenses.

It was observed that 196 individuals had at least 1 chronic dis-
ease; especially, blood pressure, diabetes, and cardiovascular dis-
ease were the most commonly reported diseases.

It was also determined that 162 participants were daily systemic
drug users, and 163 were smokers.

Table 1. Mean and SD Values of Decay, Missing, Filling Total Value, and Periodontal
Parameters of All Participants Participating in the Study

Parameter Mean + SD
DMFT value 9.43 + 5.67
Gingival index 1.65 + 0.60
Plaque index 1.64 + 0.66
CPITN value 2.75 + 0.74

CPITN, Community Periodontal Index of Treatment Needs; DMFT, decay, missing, filling total.

Findings of Clinical Examination Data

Only 119 (34.8%) participants stated that they brush their teeth
once a day, and this rate was higher among the participants with
a university diploma or graduate degree. However, 103 (30.1%)
participants stated that they brush their teeth only when they
remember, and this rate was higher among the participants with
a primary education degree or had no degree.

No statistically significant differences (P < .05) in the DMFT
value and periodontal parameters among the institutions were
obtained. The mean index values of the participants are given in
Table 1.

Negative correlations were obtained between the frequency of
tooth brushing and the gingival, plaque, and the CPITN index.
In other words, it was determined that an increased number of
tooth brushings (once or twice a day, brushing once every 2 days,
and brushing when remembered) decreased the gingival plaque
and the CPITN index at P < .05.

When the relationship between educational status and peri-
odontal parameters was examined, it was found that the
evaluated parameters were significantly higher among the par-
ticipants with a primary school degree or had no degree than
those of the participants with a university diploma or graduate
degree (P < .05).

Turkey Health Literacy Scale-32 Descriptive Findings

The average TSOY-32 score of the participants was determined
as 22.85 + 8, ranging from 2.60 to 41.67. The average TSOY-32
scores of the participants by considering the institutions are
given in Table 2.

The health literacy level of the individuals who presented to the
Faculty of Dentistry was higher than those of the participants who
presented to the other 2 institutions, even though their health
literacy level was “problematic and limited health literacy level”
category, at P < .05. There were no participants whose health lit-
eracy level was in the “excellent health literacy” category in all 3
institutions.

No statistically significant differences in the TSOY-32 scores of
participants among the age groups were obtained at P < .05 sig-
nificance level. The average TSOY-32 score was found to be 22.69
+ 7.95 for female and 23.08 + 8.08 for male participants without
having a statistically significant difference between the means at
P < .05. However, there were statistically significant differences
(P < .05) between the education levels of the participants regard-
ing the average TSOY-32 scores (Table 3).

Table 2. Mean and SD Values of Turkey Health Literacy Scale-32 Scores of the Institutions
Included in the Study

Institution

Mean + SD of TSOY-32 Score

Faculty of Dentistry 25.12 + 7.8**
Health Oral Dental Health Center 21.11 £ 8.1**
Maragel Cakmak State Hospital 22.31+£7.7%*

TSOY-32, Turkey Health Literacy Scale-32.
**P <.05.
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Table 3. Mean and SD Values of Turkey Health Literacy Scale-32 Scores Regarding to
Education Levels

Mean + SD of TSOY-32 Score
18.04 + 8.08**
16.67 + 7.61**
23.51 + 6.74**
27.86 + 5.32**

Education Level of the Participants
Primary school degree or no degree
Middle school degree

High school degree

University diploma or graduate degree

TSOY-32, Turkey Health Literacy Scale-32.
**P <.05.

When the relationship between the health literacy level of the
participants and oral hygiene habits was examined, it was deter-
mined that an increase in health literacy index score increased the
regular tooth brushing habits of individuals. The average health
literacy score was found to be 25.36 for the individuals with 1 and
2 tooth brushing frequencies per day and 17.66 for the individuals
who brushed their teeth when they remember (P < .05).

Negative correlations were found between the TSOY-32 score
index and the DMFT value, CPITN value, gingival, and PI values
(P <.01) (Table 4).

Descriptive statistics for health literacy are given in Table 5. When
the responses of the participants to the health literacy items were
examined, under the “treatment and service” category, the high-
est (55%) response for “very easy” was given to item 14 “finding
the location of the unit you are looking for (laboratory, polyclinic,
etc.),” and the highest responses for “very hard” (371%) and “don’t
know” (20.2%) answers were given to item 15 “deciding what to do
in an emergency (accident, sudden health problem, etc.)” Simi-
larly, the highest (75.4%) response for “easy” answer was given to
the item 31 “making suggestions to your family and/or friends

Table 4. The Relationship Between the Participants’ Turkey Health Literacy Scale-32
Score Indexes and Periodontal Parameters

Correlations
Gingival Index Value TSOY-32 Index
Gingival index Pearson Correlation 1 —.282%*
value Sig. (2-tailed) .000
N 342 342
TSOY-32 index Pearson correlation —,282%* 1
Sig. (2-tailed) .000
N 342 342
Correlations
Plaque Index Value TSOY-32 Index
Plaque index Pearson correlation 1 —.257%*
value Sig. (2-tailed) .000
N 342 342
TSOY-32 index  Pearson correlation —.257%* 1
Sig. (2-tailed) .000
N 342 342
Correlations
CPITN value TSOY-32 Index
CPITN value Pearson correlation 1 —.236%*
Sig. (2-tailed) .000
N 335 335
TSOY-32 index Pearson correlation —.236%* 1
Sig. (2-tailed) .000
N 335 342
Correlations
DMFT Value TSOY-32 Index
DMFT value Pearson Correlation 1 —.324**
Sig. (2-tailed) .000
N 342 342
TSOY-32 index  Pearson correlation —.324%* 1
Sig. (2-tailed) .000
N 342 342

CPITN, CommunityPeriodontalIndexof TreatmentNeeds; DMFT,decay, missing, fillingtotal;sig.,significance; TSOY-32,

Turkey Health Literacy Scale-32.

**P<.01.
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Table 5. Descriptive Statistics of Health Literacy

Health literacy Mean + SD Median Mimimum-Maximum
Understanding 24.15 +9.01 18.79 0.00-45.83
health-related information

Accessing health-related 18.71 + 10.22 27.08 0.00-41.67
information

Using/applying 30.68 + 7.26 18.75 0.00-37.50
health-related information

Evaluate health-related 17.86 + 8.93 31.25 12.50-43.75

information

to be healthier; and the highest (25.9%) response for “very dif-
ficult” answer for the item 29 “your lifestyle for your health (doing
sports, healthy eating, not smoking, etc.),” and the highest (30.4%)
response for “don’t know “for the item 32 “interpreting health-
related policy changes,” under the ‘protection from diseases and
improving health’ category.

DISCUSSION

Oral and dental health is an inseparable component of general
health. Forincreasing the health level of society, special attention
should be given to increase oral and dental health level as well
as general health knowledge, and individual health awareness
should be created. Within the health literacy concept, although
many studies have been carried out and evaluating scales have
been developed in the fields of medicine and nursing, the number
of studies in the field of Dentistry is very limited.

This study, aiming to evaluate the relationship between health
literacy level and teeth and gums health parameters, is a pilot
study in the field of dentistry at the level of specialization thesis.

The study was carried out in 3 health-care institutions with high
and different patient potentials, one of which was the Faculty of
Dentistry Atatlirk University, in Erzurum city center. For the sam-
ple size, the minimum number of individuals was determined as
320 by taking into account the suggestions? of at least 10 indi-
viduals per “item” directed in the survey, but 342 individuals were
included in the study.

The DMFT index, PI, and Gl developed by Loe & Silness'™® were
used to evaluate the health of teeth and gums by stating oral
hygiene habits. These indexes were preferred for the reasons of
ease of application and widespread use. CPITN value gives an idea
about periodontal pocket depth and related treatment planning.
However, it does not provide information about attachment loss,
which is critical in the evaluation of periodontal disease.® How-
ever, evaluation of attachment loss was not included in the study,
since the individuals who applied to the clinics for the purpose of
treatment may have experienced discomfort due to the length of
the study.

While examining people’s understanding of the health system,
their participation, their ability and motivation to take responsi-
bility for their own health in the societies, and the literacy levels of
individuals and the society should be evaluated first.

In this study, TSOY-32,° which has been updated and has a
reduced number of questions, was developed based upon the
European Health Literacy Project (HLS-E).

The average TSOY-32 score of our study groups was found to be
22.8over50 and evaluated as “inadequate.” Although there was no
published research article on TSOY-32 scores using periodontal
parameters in Turkey, several studies in medicine were reported
on general health literacy. In a study carried out at University of
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Adnan Menderes University Faculty of Medicine Department of
Public Health, the health literacy score by the TSOY-32 was found
to be 29.5.5 In another study conducted with 1003 students at
the University of Sivas Cumhuriyet University, it was determined
that 62.8% of participants had “sufficient and excellent health lit-
eracy level” according to the TSOY-32 score.?

The health literacy level of the participants selected from the
Faculty of Dentistry was higher than those of the participants
from the other 2 institutions, even though it was evaluated as
“problematic-limited health literacy level” This difference might
be due to the fact that the faculty is preferred more by university
employees and university students and also because of trans-
ferred patients from other institutions for advanced treatments
by more experienced academicians.

There was no significant difference in the health literacy general
index scores between the age groups, even though the health lit-
eracy levels ofindividuals over 45 years old was lower, similar to the
results stated by Ozdemir et al.2 It has been pointed out that this
relationship could be linked to reasons such as difficulty of indi-
viduals to follow technological changes, their distance from social
life, and need of help from family members as they get older.*

General literacy is considered to be an individual’s literacy, under-
standing, and interpretation of what person reads and is an
important point for health literacy. Many studies indicated that
individuals with low literacy levels had difficulties in understanding
and interpreting health-related information. Tanridver et al'® and
Okyay et al® reported that there were positive correlations between
the educational levels of individuals and their health literacy levels.
In our study, it was obtained that TSOY-32 scores increased sig-
nificantly with increasing educational level of individuals.

When the relationship between the frequency of teeth brushing
and the level of health literacy of individuals was evaluated, it was
seen that individuals with high health literacy brush their teeth at
more regular intervals. The findings of our study agreed with that
of the literature. Acar®® found that the number of teeth brushing
was higher for individuals with at least high school education than
those of individuals with a lower educational level than high school.

Although there were no statistically significant differences found
inthe DMFT value and periodontal parameters of the participants
among the institutions, it was observed that the individuals with
high health literacy levels in all 3 institutions had lower DMFT
values, Gl, PI, and CPITN values. It was also figured out that the
individuals with higher health literacy levels were more conscious
about oral hygiene habits.

Some studies have shown that children, their parents, and adults
with high health literacy levels have better oral hygiene habits
and a lower DMFT index. The low number of tooth decays and
losses and the high number of surviving teeth ensure that people
have adequate oral health in terms of physical, functional, pho-
netic, and aesthetic characteristics.?6-2®

Mamaklioglu et al*® examined the relationship between the TSOY-
32 scores and the periodontal parameters of pregnant women
and reported that the TSOY-32 level in pregnant women was sig-
nificantly higherthan that of non-pregnant women. However, they
have not reported any significant relationship between TSOY-32
level and periodontal parameters. In their another study®* with
the dentistry students of Marmara University, it was obtained
that the increase in the level of education positively affected the

SQY level and contributed to the reduction of the findings associ-
ated with periodontal inflammation.

In a study investigating the effect of health literacy on benefit-
ing from preventive dentistry practices among Somali refugees
in Massachusetts, the Short Test of Functional Health Literacy in
Adults scale was used, and it was found that the participants with
higher health literacy benefited from preventive practices 2 times
more than the others, and the individuals with wider vocabulary
were 1.8 times more likely to have preventive practices.®

The general and health literacy levels of individuals are undoubt-
edly of great importance in oral, dental, and gingival health. How-
ever, the main issue is to increase the level of oral health literacy.

In a study examining the effect of oral health literacy level on daily
oral hygiene habits using the Rapid Estimation of Adult Literacy
in Dentistry (REALD-30) scale in Australia, it was found that the
individuals with low REALD scores rarely brushed their teeth, did
not have a toothbrush, and had insufficient knowledge about oral
hygiene habits (P < .05). It was also determined that the dental
treatment needs of women and the elderly were higher.®?

Similarly, it was determined that there was a negative correlation
between oral health literacy and clinical parameters, and indi-
viduals with high oral health awareness had more adequate oral
hygiene habits.®® As a result of these studies, oral health literacy
as well as general and health literacy has been shown to be sig-
nificantly effective on oral hygiene practices and parameters that
show oral health.

The responses given to the “items” of the health literacy scale in
our study were similar to the results reported by Okyay et al.®

In addition to these topics, the relationship between oral health
and systemic health has been studied extensively, and the rela-
tionship between them has been confirmed. The mouth is the
most bacteriologically dense area of the human body after the
anus. It is quite normal for the other organs of individuals with
poor oral health and advanced periodontal problems to be
affected by this condition. Oral health significantly affects the
upper respiratory tract, heart health, insulin metabolism, gastro-
intestinal tract, pregnant women, and infant health. In our study,
individuals with high health literacy were determined to have
better oral health. Indirectly, it can be predicted that this situa-
tion will positively affect systemic health.

It was determined in this study that (1) oral and dental health is
directly related to the general and health literacy level; therefore,
in order to be systemically healthy, dental and gingival health
should be given due importance; (2) individuals with high health
literacy level pay more attention to their oral hygiene habits, and
their teeth and gums health are better. Their tooth brushing hab-
its and dentist controls are more regular; therefore, the DMFT
values, plaque and Gl values, and CPITN values are lower; and (3)
among the individuals with high health literacy level, there are
individuals who have dental and gum problems and insufficient
knowledge about what to do, how to do, and which health insti-
tution to go. It was concluded that it is extremely necessary to
increase oral and dental health literacy besides the general and
health literacy.

Study Limitations

In the study, the relationship between the general health literacy
level of the patients and their oral health was examined. Oral and
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dental health literacy level had not been evaluated (as there is no
validated and reliable scale on this subject).

In addition, the addition of clinical attachment level and probing
bleeding indices, which are used in the evaluation of periodontal
health, could have made the study more powerful.
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ABSTRACT

Objective: The aim of this study was to evaluate the effects of different immersion solutions and
denture cleansers on the color stability of acrylic and composite artificial teeth.

Methods: Maxillary anterior and premolar teeth in A2 color were used from 2 different types of
artificial tooth materials (n=8) in the study. After artificial teeth were kept in distilled water, cof-
fee, and tea solutions at 37°C for 7 days, test specimens were immersed in distilled water, alkaline
peroxide, and sodium hypochlorite denture cleansers. Color changes were measured by spec-
trophotometer using the CIE L*a*b* system when specimens were obtained, after exposure to
immersion solutions, and after washing with denture cleaners, then color differences (AE) were
calculated. The obtained data were analyzed with the Student’s t-test, 2-way analysis of variance
(ANOVA), 3-way ANOVA, and Bonferroni multiple comparison tests (P =.05).

Results: After being kept in immersion solutions, the highest AE values were observed in the
composite artificial tooth specimens, and the highest color difference value was observed in
the coffee solution group. There was no statistically significant difference between the denture
cleansers in terms of the effect of the materials on the color change (P> .05).

Conclusion: While the most color difference was observed in the composite material among the
artificial denture materials applied with cleaning solutions, there was no difference between the
denture cleansers in terms of cleaning efficiency.

Keywords: Acrylic, artificial teeth, coloring, composite, denture cleansers

6z
Amag: Bu calismanin amaci; farkli daldirma ve protez temizleme sollsyonlarinin akrilik ve kompo-
zit yapay dislerin renk kararliligi Gzerindeki etkilerini degerlendirmektir.

Yontemler: Calismada iki farkli yapay dis materyaline ait A2 renginde maksiller anterior ve premo-
lar digler kullanildi (n=8). Yapay disler; distile su, kahve ve gay sollisyonlarinda 37°C'de 7 giin slire
ile bekletildikten sonra, distile su, alkalen peroksit ve sodyum hipoklorit protez temizleme solls-
yonlarina daldirildi. Renk degisimleri, érnekler elde edildiginde, daldirma sollisyonlarina maruz
birakildiktan sonra ve protez temizleyicileri ile yikandiktan sonra CIE L*a*b* sistemi kullanilarak
spektrofotometre araciligiyla olgldi ve renk farkliliklari (AE) hesaplandi. Elde edilen veriler stu-
dent t-testi, iki yonli ANOVA, l¢ yonli ANOVA ve Bonferroni ¢oklu karsilastirma testleri ile analiz
edildi (P=0,05).

Bulgular: Daldirma sollisyonlarinda bekletildiken sonra en yiiksek AE degerleri kompozit yapay
dis o6rneklerinde, en yiksek renk farki degeri ise kahve sollisyonu grubunda gézlendi. Protez
temizleme sollisyonlari arasinda, materyallerin renk degisimine etkisi agisindan istatistiksel ola-
rak anlamli bir fark bulunmadi (P >0,05).

Sonug: Temizleme sollisyonlari uygulanan yapay dis materyalleri arasinda en fazla renk degisimi
kompozit materyalinde gorilirken, temizleme sollisyonlari arasinda, temizleme etkinligi agisin-
dan bir fark bulunmamistir.

Anahtar Kelimeler: Akrilik, kompozit, renklendirme, protez temizleyicileri, yapay dig
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INTRODUCTION

Artificial teeth are prone to discoloration. Color changes, caused
by the frequent exposure to coloring liquids in the oral environ-
ment, can impact the overall aesthetics and long-term quality of
these prostheses as well as patient satisfaction.'? For this reason,
artificial teeth must have high color stability to maintain their
aesthetic appearance.' The color stability of prosthesis has been
extensively investigated after immersion in different beverages
and solutions,®® such as coffee, red wine, tea, and disinfectant
solutions.®®

Porcelain, acrylic resin, reinforced acrylic resin, and composite
resin are some of the materials used in the production of artifi-
cial teeth.® Among these, reinforced acrylic and composite resin
teeth are used in place of acrylic resin teeth, which have low
wear resistance; however, there are some concerns regarding
their color stability when exposed to coloring solutions.®>® To the
authors’ knowledge, there is only 1 published study' on the color
stability of composite artificial dental material.

The hypotheses of this study are:

1. There is no difference between acrylic and composite arti-
ficial dental materials in terms of color change after dip-
ping solutions, holding and cleaning solutions, and cleaning
processes.

2. There is no difference between the immersion solutions in
terms of the color changes they cause in acrylic and compos-
ite artificial tooth materials.

3. There is no difference between the cleaning solutions in
terms of the color changes they create in acrylic and com-
posite artificial tooth materials.

MATERIALAND METHODS

According to a study by Mutlu-Sagasen,'" power analysis was per-
formed to determine the minimum number of samples required
for this study; 8 samples were used for each subgroup. In this
study, maxillary right and left, central, lateral, canine, and premo-
lar teeth were used.

Preparation of Samples

Three-layered acrylic (Eray, Eraylar, Ankara, Turkey) and compos-
ite (Eray Plus, Eraylar, Ankara, Turkey) artificial teeth of the same
brand, color (A2), shape, and size (G2-M2; U2-P2) were used. Each
tooth of the same material was embedded in autopolymerizing
polymethylmethacrylate resin (PMMA; Meliodent, Kulzer GmbH)
paste prepared according to the manufacturer’s instructions,
with the buccal surface parallel to the ground and the corre-
sponding tooth to the midline. The samples were kept in distilled
water at 37 + 2°C for 24 hours in a dark environment. At the end of
this period, the samples were dried on blotting paper (Kimwipes
Lite 200, Kimberly Clark Corp., Roswell, Ga, USA) for the first color
measurements of the samples. Acrylic and composite dental
materials were divided into 9 subgroups, with 1 pair of maxil-
lary central, lateral, canine, and premolar teeth in each subgroup
(n=8). The experimental groups in the study are given in Table 1.

Preparation of the Immersion Solutions

In each group, 300 mL of distilled water was used in the con-
trol group. Tea (bag tea, Lipton Yellow Label Tea, Unilever Turkey,
Istanbul, Turkey) and coffee (Nescafe Classic, Nestle, Bursa, Tur-
key) solutions were prepared according to the manufacturer’s
instructions. For the tea solution, 2 x 2 grams of prefabricated

Table 1. Experimental Groups

Immersion Solutions  Cleaning Solutions Acrylic Tooth  Composite Tooth
Distilled water ADD CDD

Distilled water Sodium hypochlorite ADS CDs
Alkaline peroxide ADA CDA
Distilled water ATD CTD

Tea Sodium hypochlorite ATS CTS
Alkaline peroxide ATA CTA
Distilled water ACD CCD

Coffee Sodium hypochlorite ACS CCs
Alkaline peroxide ACA CCA

tea bag were added to 300 mL of boiling water and allowed to
steep for 10 minutes; the coffee solution was prepared by mixing
3.6 g of coffee powder with 300 mL of boiling water and infusing
for 10 minutes. Both solutions were filtered using filter paper. All
samples were immersed in the solutions and kept in the incuba-
tor at 37 £ 2°C in a dark environment for 7 days. The solutions
were mixed every 24 hours to avoid any precipitation in the tea
and coffee solutions.

Application of Cleaning Solutions

After 7 days, the samples were removed from the immersion
solutions, washed under running water, and air-dried with water
spray. Second, color measurements of the samples were made
from the buccal midpoints of the teeth using the first mode in
the spectrophotometer (VITA Easyshade® V; VITA Zahnfabrik,
Bad Sackingen, Germany), which is recommended in “determina-
tion of basic color in the selection of prosthetic teeth.” Cleaning
solutions were prepared such that there was an equal amount of
liquid in all groups. Samples in the control group were washed
with distilled water; those in the sodium hypochlorite group were
washed with 0.5% sodium hypochlorite (NaOCI, Lider Chemical
Industry, istanbul, Turkey) solution; whereas samples in the alka-
line peroxide group were washed in a cleaning solution prepared
by dissolving 1 denture cleaner tablet (Corega Tabs, Block Drug
Company, Inc., NJ, USA) in 200 mL of warm distilled water as per
the manufacturer’s instructions. According to the instructions,
these samples were to remain in the alkaline peroxide group for
5 minutes. For this reason, all samples in the other groups were
kept in the cleaning solution for 5 minutes to ensure standard-
ization among the cleaning solutions. The samples were washed
under running water and dried with blotting paper. The third color
measurements of these samples were made. Data were analyzed
statistically.

Identifying Color Differences

Spectrophotometers can reliably measure the color of artificial
teeth and express the measured tooth color based on 3 coordi-
nate values (L* a* and b*) that locate the measured tooth colorin
the CIELAB color space. L* coordinate represents tooth bright-
ness, the a* value represents red or green color, and the b* value
represents yellow or blue color. The color difference (AE) of the 2
teeth is then determined by comparing the differences between
the respective coordinate values for each tooth using the for-
mula: AE =[(AL¥)?+(Aa*)?+(Ab*)?]"2. The numerical description of
the color allows for precise identification of the magnitude of the
color difference between measurements. In this study, the AE
formulation was used to compare the ¥ a* and b* differences
between the first, second, and third color measurements of the
same tooth in color parameters. Three repetitive measurements
were made from the labial midpoints of the teeth with a spectro-
photometer, and the average of the L a* and b* measurements
was taken.
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Statistical Analysis

Data analysis was performed using the Statistical Package for
Social Science Statistics software, version 24.0 software (IBM
Corp.; Armonk, NY, USA). Results were presented as mean differ-
ence values. The Student’s t-test was used to compare differences
between acrylic and composite artificial dental materials, and
2-way analysis of variance (ANOVA) and 3-way ANOVA tests were
used to determine color differences after immersion and cleaning
procedures. The Bonferronitest was used for post hoc analysis. The
level of significance for all statistical analyses applied was P=.05.

RESULTS

The color differences in acrylic and composite artificial tooth
materials after dipping and cleaning solutions are shown in
Figure 1. While there was no statistically significant difference
between the first and second measurements of acrylic and com-
posite materials (P >.05). The color changes in acrylic and com-
posite materials after soaking in dipping solutions were similar.
There was a statistically significant difference between the sec-
ond and third measurements in acrylic and composite materials
(P < .05). The color change measured in the composite material
was greater than the color change measured in the acrylic mate-
rial. Also, a statistically significant difference occurred between
the first and third measurements of acrylic and composite mate-
rials (P<.05). The color change measured in the composite mate-
rial was greater than the color change measured in the acrylic
material (Table 2).

According to a 2-way ANOVA, there was no statistically significant
difference in the effect of staining solutions on the color change
of acrylic and composite materials (P> .05).

The effect of cleaning solutions on the color change of the mate-
rials was evaluated with a 2-way ANOVA test and no statistical
difference was found between the cleaning solutions for both
acrylic and composite material at the end of the cleaning process
(P> .05). While the color change in acrylic material as a result of

washing with cleaning solutions was not statistically significant
(P > .05), results were statistically significant in the composite
material (P< .05) (Table 3).

Post hoc tests were carried out to determine the cause of the
difference in the composite material with the coloring solutions.
According to the results, the coffee solution group had the most
effect on color change, but the least color change was observed
in this group after the cleaning process (Table 4).

Color differences in acrylic and composite artificial tooth materi-
als after dipping and cleaning solutions are presented in Figure 1.

DISCUSSION

In this study, 2 different artificial tooth materials were cleaned
with different cleaning solutions after being kept in dipping solu-
tions. Color changes were measured by means of a spectropho-
tometer after 7 days in immersion solutions and after cleaning
with cleaning solution. Our results showed that the color change
seen in the composite material was higher than that in the acrylic
material. Therefore, the first hypothesis of the study was rejected.
The coffee solution was significantly more effective in terms of the
color changes caused by artificial dental materials. Based on this
observation, the second hypothesis of the study was rejected. In
the case of the cleaning solutions, there was no significant differ-
ence between cleaning solutions, and the third hypothesis of the
study was accepted.

Tieh et al'? conducted a systematic review of studies that inves-
tigated the optical properties and color stability of various
artificial teeth: polymethylmethacrylate (PMMA), double cross-
linked PMMA, nanocomposite, composite, porcelain, computer-
aided design/computer-aided manufacturing (CAD/CAM), and
3-dimensional (3D) produced artificial dental materials. In these
studies®#®™3* the most assessed artificial tooth material was
PMMA; only 1 study’ researched composite tooth material.
In most studies, maxillary anterior teeth, which provide a large
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Figure 1. Color differences in acrylic and composite artificial tooth materials after dipping and cleaning solutions.
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Table 2. Student t-test results

Table 3. Two-way Analysis of Variance Results

t df P Mean Difference Material Solution P
First and second -1.546 142 124 —0.445 Acrylic Immersion solutions .056
measurements Cleaning solutions .185
Second and third -1.997 142 .048* —-0.669 Composite Immersion solutions .001*
measurements Cleaning solutions .146
Firstand third measurements -2.897 142 .004* —-0.641

*P<.05.

and flat surface area, are preferred,'*'® especially maxillary cen-
tral incisors."? Also, a standard shade of color was determined for
comparison of color change, with Vita A2 tooth color being the
most commonly preferred in studies.™'® In vitro studies generally
utilize different immersion solutions, immersion times, and aging
protocols.2#6%01314 Distilled water is mostly used as the control
group,*™ and commonly used dipping solutions based on their
coloring effect are coffee, Coca-Cola, red wine, and tea.”? Immer-
sion times vary between studies,**"3' but the most commonly
used time periods are 7, 14, and 15 days.™ Also, studies evaluat-
ing the optical properties and color stability of artificial teeth
investigate denture cleaners containing alkaline peroxide®® or
sodium bicarbonate, solutions of sodium hypochlorite at differ-
ent concentrations (0.5%, 1%, 2%, 5.25%)%'""® and disinfectant
solutions™ such as povidone-iodine, chlorhexidine gluconate,
and glutaraldehyde.™®

Different methods can be used to determine tooth color, such as
color scales that enable visual but subjective comparisons, and
spectrophotometers that enable instrumental and objective
measurements.?° Tieh et al™ stated that the use of spectropho-
tometers is the most common method for color measurement
in studies on the optical properties and color stability of arti-
ficial teeth, and the most commonly used spectrophotometer
device was Vita Easy Shade. For all these reasons, in this study,
maxillary anterior and premolar acrylic and composite artificial
teeth in A2 color were kept in distilled water and in coffee and
tea solution for 7 days, and afterward they were cleaned with
distilled water, sodium hypochlorite, and alkaline peroxide solu-
tion before color measurements were made with the Vita Easy
Shade device.

Piskin et al® evaluated the effects of different chemical disinfec-
tants, i.e., neutral soap, 2% sodium hypochlorite, 5.25% sodium
hypochlorite, sodium perborate, povidone-iodine, chlorhexidine
gluconate, and glutaraldehyde, on the color stability of acrylic
maxillary central teeth and reported that these disinfectants
affect the color values of acrylic teeth. Freire et al® evaluated the
effects of different cleaning protocols and accelerated artificial
aging on the color stability of PMMA maxillary central teeth. They
treated these teeth with alkaline peroxide for 5 minutes and 0.5%
sodium hypochlorite solution for 20 minutes and reported that
the color stability of acrylic artificial teeth was affected by clean-
ing solutions and artificial aging at the end of the experiment. Our
results differ from the results of Pigkin et al'® and Freire et al®’s
studies; the reason is that different artificial dental materials,
retention times, and different disinfectant solutions were used in
these studies, as was the application of different concentrations
of sodium hypochlorite solution for a longer time.

Kurtulmus-Yilmaz and Deniz® evaluated the staining susceptibil-
ity of 3 different artificial teeth (acrylic, 1 cross-linked acrylic, and
1 nanocomposite maxillary central teeth) and the stain removal
efficiency of denture cleaners containing potassium monoper-
sulfate, sodium perborate, and 0.5% sodium hypochlorite. They

*P<.05.

Table 4. Post hoc test results of composite material

Immersion Solution Cleaning Solutions P
Tea Coffee .005*
Distilled water 1
Coffee Tea .005*
Distilled water .004*
Distilled water Tea 1
Coffee .004*

*P<.05.

reported that cross-linked acrylic and nanocomposite artificial
teeth were more prone to discoloration and that all these den-
ture cleaners were equally effective in cleaning artificial teeth. The
results are similar to the results of this study. In the case of in
vivo studies, Rosentritt et al?' observed no significant relationship
between consumption patterns and cleaning methods, while
Bardo et al?? reported a significant relationship between the color
change values of artificial teeth and coloring solutions.

This in vitro study evaluated the effects of dipping solutions
and cleaning solutions on the color change of acrylic and com-
posite artificial teeth. There was no statistically significant dif-
ference between dipping solutions and cleaning solutions. The
color change was only observed in the composite material, and
this was caused by coffee. Coffee solution is one of the most
frequently used solutions in studies,’ and the solution that pro-
duces the most color difference is the coffee solution,?*2* while
the tea solution creates the least color change.’®*

Within the limitations of this study,

e The color change in composite artificial tooth material was
greater than in acrylic artificial tooth.

« Coffee solution has a coloring effect.

o There is no difference between the cleaning solutions applied
in accordance with the manufacturer’s instructions in terms of
the color change caused by the cleaning solutions.
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ABSTRACT

Objective: A crucial anatomical component that joins the nasal cavity and oral cavity is the naso-
palatine canal, which is located in the front region of the maxilla. This study aims to examine the
morphology of the nasopalatine canals in cone-beam computed tomography (CBCT) images.

Methods: Sagittal CBCT images from 100 patients (50 females and 50 males, mean age
38.03 + 12.98) were examined retrospectively. The nasopalatine canal was studied in 6 groups.
Furthermore, the inferior and superior diameters and lengths of the nasopalatine canal were
measured and assessed in male and female patients. For statistical analysis, the 1-way analysis of
variance test was used to compare the parameters across groups in quantitative data compari-
son, and to compare qualitative data, the exact chi-square test and Halton—-Fisher-Freeman were
utilized. The level of significance was set at P < .05.

Results: The most prevalent nasopalatine canal shape was cylindrical (31%), with a ratio of 15% in
females and 16% in males. The least frequent nasopalatine canal shape in both genders was tree
branch (5%), while it was 3% in males and 1% in females. The average length of the nasopalatine
canal in female patients was 9.40 + 219 mm and 11.59 + 2.45 mm in male patients. There was no
statistically significant variation between canal types based on gender (P> .05).

Conclusion: The nasopalatine canal’'s anatomical features are varied. It is critical to use 3-dimen-
sional conical beam computed tomography before proceeding with any treatment in the pre-
maxilla region. Knowing the morphological variations of the canal allows spotting pathological
alterations easily.

Keywords: Anatomical variation, cone-beam computed tomography, nasopalatine canal

6z
Amag: Maksilla anterior bdlgede yerlesim gosteren nazopalatin kanal agiz kavitesi ve nazal kaviteyi

birbirine baglayan dnemlianatomik yapilardan birisidir. Bu galismanin amaci, Konik Isinl Bilgisayarli
Tomografi (CBCT) goriintllerinde nazopalatin kanal morfolojilerinin degerlendirilmesidir.

Yontemler: Toplam 100 hastanin (50 kadin 50 erkek, ortalama yas 38,03 + 12,98) retrospektif
goruntileri sagittal kesitte degerlendirilmistir. Nazopalatin kanal 6 farkli grupta siniflandiriimistir.
Kadin ve erkeklerde nazopalatin kanalin inferior ve superior ¢capi ve uzunlugu olgtilerek degerlen-
dirilmistir. istatistiksel analiz icin, nicel verilerin karsilastirlmasinda, parametrelerin gruplar arasi
degerlendirilmesi icin tek yonll varyans analizi testi, nitel verilerin karsilastirilmasinda ise kesin
ki-kare testive Halton-Fisher-Freeman kullaniimistir. Anlamlilik dlizeyi P < .05 olarak belirlenmistir.

Bulgular: Nazopalatin kanal morfolojisinin cinsiyete dayali degerlendirmesinde en sik gorilen
nazopalatin kanal morfolojisinin tip 1 (silindir, 31%) seklinde oldugu ve bu oran kadinlarda 15% ve
erkeklerde 16% olarak saptanmistir. Calismada her iki cinsiyette toplamda en az gorilen nazopa-
latin kanal morfolojisinin tip 5 (agag dali, 5%) oldugu, cinsiyete gore dederlendirildiginde ise erkek-
lerde 3% ve kadinlarda ise %1 oraninda bulgulanmistir. Calismnamizda nazopalatin kanalin ortalama
uzunlugu kadin hastalarda 9,40+2,19 mm, erkek hastalarda ise 11,59+2,45 mm olarak saptanmisg-
tir. Nazopalatin kanal morfolojisinde kadin ve erkek hasta gorintilerinin incelenmesi sonucunda
siniflar arasinda istatistiksel olarak anlamli farklilik saptanmamistir (P> .05).
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Sonug: Nazopalatin kanal farkli anatomik yapilara sahiptir. Konvansiyonel dental radyografiler iki boyutlu olmasi sebebiyle deder-
lendirmede yetersiz kalmaktadir. Bu sebeple Ui¢ boyutlu degerlendirme imkani sunan konik isinli bilgisayarli tomografi kullanimi
onemlidir. Kanalin morfolojik yapisi ve varyasyonlarinin iyi bilinmesi patolojik degisimlerin tespit edilmesinde kolaylk saglamaktadir.

Anahtar Kelimeler: Anatomik varyasyon, konik iginli bilgisayarli tomografi, nazopalatin kanal

INTRODUCTION

The nasopalatine canal, which Stenson first discovered in 1683, is
located midline, palatal to the maxillary central teeth. The nasopal-
atine canal (NPC) is the most noticeable anatomical development
in the anterior maxilla. It is often found posterior to the maxillary
incisors and in the midline of the maxilla, where it is also known as
the incisive canal or anterior palatine canal.! This canal joins the
incisive foramen with the oral cavity as well as the nasal cavity and
the Stenson foramina.? The palatine artery and nerve, including
fibrous, adipose, and small salivary glands, can be found in NPC,
which is covered by cortical bone.?* Trauma, tooth loss, cysts, sur-
gical operations, and orthodontic treatments can all impact the
anterior region of the maxilla, known as the premaxilla. It is critical
to understand the anatomy and morphology of the region in order
to improve the efficacy of treatments and interventions.5®

Because the maxilla anterior region is prone to trauma and tooth
loss, implant procedures are widely used in this location. There
are limitations on critical anatomical features as well as the suf-
ficiency of the bone structure in implant applications.” Due to
the NPC, which is positioned in the premaxilla, proper surgical
planning is required. The osteointegration of poorly positioned
implants in contact with fibrous tissues in the nasopalatine canal
may cause complications.® With surgeries performed on the
maxilla anterior area, it has a significant impact on the patient’s
speech function and facial appearance. Understanding the ana-
tomical structures and morphologies in this region, which has a
significant impact on the patient’s life comfort and psychology,
leads to the effectiveness of the procedures used.®

The most important goal of preoperative planning is to identify
anatomical structures and their variations with 2- and 3-dimen-
sional imaging techniques and to prevent possible interventional
complications.®® Panoramic and periapical films are frequently
used in the diagnosis and treatment follow-up of the premaxillary
region. Nevertheless, acquiring 2-dimensional data with these
imaging methods does not allow for adequate assessment.”
Cone-beam computed tomography (CBCT), which is frequently
preferred in the 3-dimensional evaluation of maxillofacial struc-
tures in recent years, comes to the fore with its low radiation dose
and distortion. Three-dimensional (3D) imaging technique allows
preoperative evaluation of bone and anatomical structures as
well as surgical planning."" Preoperative examination with CBCT
devices with reduced radiation doses, in addition to the normally
used panoramic radiographs, is advised in high-risk situations.
315 Understanding the anatomical formations and variations, as
well as identifying them using modern imaging tools prior to sur-
gical treatments, will aid in treatment planning and the preven-
tion of post-treatment complications.

The anatomical differences, size, and typical morphological struc-
ture of the NPC have been studied in the literature.'®'¢'""® Studies
have shown that the nasopalatine canal is classified into different
types with 3D imaging.238” While Mardinger et al” evaluated the
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nasopalatine canal on a sagittal section in 4 different groups, Etoz
et al® evaluated it using 6 different forms. Liang et al,? on the other
hand, classified them in 2 groups: conical and cylindrical. The aim of
this study is to evaluate the nasopalatine canal and its morpholo-
gies inthe premaxillain 3D with cone-beam computed tomography.

MATERIAL AND METHODS

The study protocol of this retrospective study was approved
by Marmara University School of Medicine Non-Interventional
Clinical Research Ethics Committee (Date: 20.08.2020, Num-
ber 2020/96). This study was conducted in accordance with the
international ethical standard of the Helsinki Declaration (2013).
The study group included over 100 patients, 50 males and 50
females, who had CBCT (Planmeca Promax 3D Mid, Planmeca
Qy, Helsinki, Finland) images in the archive of Marmara University
Faculty of Dentistry Department of Oral and Maxillofacial Radiol-
ogy. Using the Planmeca Promax 3D Mid (Planmeca Oy, Helsinki,
Finland, 2012) device, CBCT recordings of all patients were pro-
duced. The manufacturer lists 90 kV, 10 mA, and 36 seconds as
the device’s operational parameters. The study comprised peo-
ple aged 18 and above who did not have tooth deficiency in the
maxillary anterior area and did not have a disease that affected
bone metabolism. Optimal images of patients who showed
cysts, lesions, implants, impacted teeth, grafts, and orthodontic
materials were not included in the study. Informed consent was
obtained from all participants in the study.

Image Evaluation
The images obtained were evaluated in the sagittal plane, and
canal shapes were classified into 6 different groups (Figure 1).

The Bornstein et al'® approach was used to determine the mor-
phometric parameters, Stensen foramina (SF), incisive foramen
(IF), and length of the NPC. The NPC dimensions (in mm) were
determined using the reformatted sagittal CBCT images using
Planmeca Romexis® (Planmeca Oy, Helsinki, Finland) dental
software. The length of the NPC was specified as the distance
between the mid-points of IF and SF (Figures 2 and 3). The overall
intraclass correlation coefficient was 0.82.

Statistical Analysis

Statistical Package for Social Science Statistics software, version
22.0 software (IBM Corp.; Armonk, NY, USA), was used to carry out
the statistical analysis. The Kolmogorov-Smirnov and Shapiro—-
Wilks tests were used to establish the parameters’ appropriate-
ness for the normal distribution, and it was determined that the
parameters were suitable for the normal distribution. In addition
to descriptive statistical methods (mean, SD, and frequency),
the 1-way analysis of variance test was used to compare the
parameters across groups in quantitative data comparison, and
the Tukey Honestly Significant Difference (HSD) test was used
to evaluate the group that caused the difference. To compare
the parameters between genders, the Student’s t-test was uti-
lized, and to compare qualitative data, the exact chi-square test
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Figure 1. Nasopalatine canal classification (a) hour-glass shape, (b) cylindrical, (c) cone-shaped, (d) banana-shaped, (e) tree-branch. (f) funnel.

and Halton-Fisher—Freeman were applied. The significance was
determined at the P < .05 level.

RESULTS

The study was conducted with a total of 100 cases, 50 females
and 50 males, aged between 18 and 65 years. The mean age was
38.03 +12.99 years (Table 1). In our study, the nasopalatine canals
were 32% cylindrical, 22% hourglass, 18% funnel, 17% banana, 6%
cone, and 5% tree branch in shape (Table 2).

There was not a statistically significant difference between males
and females in terms of nasopalatine canal shapes (P > .05)
(Table 3). Moreover, there was no statistically significant differ-
ence between male and female cases in terms of mean superior
and inferior diameters (P> .05). Yet, male mean canal length was
statistically significantly greater than that of females (P = .000; P
< .05) (Table 4).

There was a statistically significant difference between the supe-
rior diameter averages according to the shape of the nasopalatine
canal (P = 0.000; P < .05). The superior diameter average of the
cone shape was significantly lower than the cylinder, hourglass,

Figure 2. Anatomical structural measurements in sagittal sections on a
cone-beam computed tomography image: Stensen’s foramina diameter
(A), nasopalatine canal length (B), and incisive foramen diameter (C).

tree branch, and banana shapes (P < .05). Moreover, the mean
superior diameter of the banana shape was significantly lower
than the hourglass shape (P < .05). There was no significant dif-
ference between the other shapes (P> .05).

There was a statistically significant difference between the mean
diameter and the inferior diameter according to the shape of the
nasopalatine canal (P =.000; P < .05). The mean diameter of the
cylinder shape was significantly lower than the funnel and hour-
glass shapes (P < .05). The mean inferior diameter of the banana
shape was significantly lower than the funnel shape (P < .05). Yet,
there was no significant difference between the other shapes (P
> .05). In addition, there was no statistically significant difference
between the mean lengths according to the shape of the naso-
palatine canal (P> .05) (Table 5); (Figure 4).

There was a statistically significant difference between the mean
superior diameter in females according to the shape of the naso-
palatine canal (P =.000; P < .05). The superior diameter average
of the cone shape was significantly lower than the cylinder, hour-
glass, and banana shapes (P < .05). The superior diameter mean
of the funnel shape was significantly lower than the hourglass
shape (P < .05). There was no significant difference between other
shapes (P> .05). The mean value of the inferior diameter differed
statistically according to the morphology of the nasopalatine
canal (P=.002; P< .05). The inferior diameter average of the fun-
nel shape was significantly higher than the cylinder and banana
shapes (P < .05). There was no significant difference between
other shapes (P > .05). Moreover, there was no statistically sig-
nificant difference between the mean lengths according to the
shape of the nasopalatine canal (P> .05) (Table 6).

There is a statistically significant difference between the mean
superior diameter of men according to the shape of the nasopal-
atine canal (P = .000; P < .05). As a result of the Tukey Honestly
Significant Difference (HSD) test performed to determine which
groups the significance originates from, the superior diameter
average of the cone shape was significantly lower than the cyl-
inder, hourglass, tree branch, and banana shapes (P < .05). The
superior diameter mean of the funnel shape was significantly
lower than the hourglass shape (P < .05). There was no significant
difference between the other shapes (P> .05).

There is a statistically significant difference between the mean
diameter and the inferior diameter according to the shape of
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Figure 3. The images were analyzed in the sagittal plane, and the inferior and superior diameters, as well as the canal length, were measured.

the nasopalatine canal (P = .031; P < .05). The mean of the infe-
rior diameter of the cylinder shape was significantly lower than
the funnel shape (P < .05). There was no significant difference
between the other shapes (P > .05). According to the nasopala-
tine canal’s form, there is no statistically significant variation in
the mean lengths (P> .05) (Table 7).

DISCUSSION

Patients have commonly favored implant applications in the
restorative treatment of anterior tooth loss in recent years due
to their cosmetic and functional benefits.3*2° Because of biome-
chanical, cosmetic, and phonetic demands, implant treatments
in the front maxillary area often require a precise fit despite
anatomical limits. Inadequate bone thickness and the presence
of NPC generate challenges in placing the implants. Osseoin-
tegration is prevented when the implants come into contact
with nerve tissue. Moreover, sensory dysfunction may arise as a
result of the interaction between the neural structures and the
implant.®'® As a result, prior to surgical operations, it is critical to
study the anatomical nature of this area.

Cone-beam computed tomography is one of the best methods
for 3D imaging of NPC because it accurately shows the bone
structures and uses less radiation.?'?? Studies have shown that
CBCT imaging and reconstruction of oral and maxillofacial tis-
sues provide accurate and consistent linear measurements.??

In their study, Guyader et al** compared computed tomography
and CBCT images, emphasizing the benefits of CBCT. Improved
CBCT resolution, the ability to do more specialized evaluations
in particular locations, and generating 6 times less radiation
are all significant advantages. An ideal location for comprehen-
sive maxillary rehabilitation with dental implants is the edentu-
lous anterior maxilla.?® The amount of accessible bone, together
with the topography and morphology of the NPC, all influence
the personalized therapy approach. These specific parameters
are efficiently assessed by CBCT. In the front maxilla, the buccal
alveolar bone resorbs after tooth extraction, local trauma, peri-
odontal and periradicular diseases, cysts, or malignancies.?® The
CBCT was used in earlier research to assess the NPC.24182627 The
authors identified many NPC anatomical variables: the diameter
of the IF;®2"28 the length of the NPC,349182127 and the diameter of
the NPC."0

Although there have been studies on variations in canal form,
there is no standardized classification system. In sagittal planes,
Fernandez-Alonso et al? and Gonll et al?® categorized the canal
form into 4 groups (hourglass, cylindrical, funnel, and banana),
although Liang et al® demonstrated it with only 2 groups: conical
and cylindrical. In their research, Etoz and Sisman® and Hakbilen
and Magat® examined the canal form in 6 categories (hourglass,
cone, banana, funnel, cylinder, and tree branch). Goriirgoz et al*®

Table 3. Evaluation of the Shape of the Nasopalatine Canal by Gender

Table 1. Age Assessment by Gender

Age

Mean + SD P
Female 37.82 £ 11.75 .872
Male 38.24 + 14.23
Student’s t-test.
Table 2. Shape of the Nasopalatine Canal

n %

Cylindrical 32 32
Funnel 18 18
Hourglass 22 22
Tree branch 5 5
Banana 17 17
Cone 6 6
Total 100 100
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Female Male
n (%) n (%) P

Cylindrical 16 (32) 16 (32)
Funnel 12 (24) 6(12)
Hourglass 11 (22) 11 (22) 525
Tree branch 1(2) 4(8)
Banana 7 (14) 10 (20)
Cone 3(6) 3(6)

Halton-Fisher- Freeman exact est.

Table 4. Evaluation of Diameters and Lengths by Gender

Female Male
Mean + SD Mean + SD P
Superior diameter 3.33 + 1.45 3.44 +1.21 674
Inferior diameter 3.72 +0.89 3.87 £0.99 432
Length 9.41 + 2.19 11.6 + 2.46 .000*

Student’s t-test; *P < .05.
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Table 5. Evaluation of Superior Diameter, Inferior Diameter, and Length According to the
Shape of the Nasopalatine Canal

Table 6. Evaluation of Superior Diameter, Inferior Diameter, and Length According to the
Shape of the Nasopalatine Canal in Females

Shape of the Superior Diameter Inferior Diameter Length Superior Diameter Inferior Diameter Length
Nasopalatine Duct Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD
Cylindrical 3.60 + 1.07" 3.36 £ 0.89° 10.43 + 2.64° Cylinder 3.52 + 1.12% 3.3 1+ 0.63° 9.39 + 2.17°
Funnel 2.31+ 1.07¢ 4.58 +0.74" 9.35 £ 2.05* Funnel 2.43 +1.21° 4.50 +0.81° 8.52+ 1.82°
Hourglass 4.40 + 1.23" 4.05 + 0.98" 10.86 + 2.46* Hourglass 4.48 + 1.44° 3.87 +£1.01% 9.64 + 2.14°
Tree branch 3.89 +0.92" 3.53 + 0.27° 12.73 + 4.87° Banana 3.36 + 0.78% 3.24 +0.75° 10.75 + 1.92°
Banana 3.40 +£0.81° 3.46 + 0.80* 11.02 + 1.62° Cone 1.03 £ 0.21° 3.48 +£0.22% 7.94 + 3.17°
Cone 1.26 +0.38° 3.98 + 0.60 9.75 + 2.83° P .000* .002* .184

p .000* .000* .102 One-way ANOVA test.

One-way analysis of variance test.
Different letters (a, b, and c) in the columns indicate the difference between shape groups.*P < .05.
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Figure 4. Evaluation of superior diameter, inferior diameter, and length
according to the shape of the nasopalatine canal.

categorized NPC in sagittal sections of CBCT images as hour-
glass, spindle, funnel, cylindrical, cone, banana, tree branch, kink,
and other. In our study, the images obtained were evaluated in
the sagittal plane, and canal shapes were classified into 6 differ-
ent groups (cylindrical, funnel, hourglass, tree branch, banana,
and cone).

In the study of Gorlirgdz et al*°, the most frequent canal type was
found to be hourglass-shaped in 52 (16.3%) cases and funnel-
shaped in 93 (29.1%) cases. Because the NPC shape (3.1%) of 10
cases could not be classified, they were studied under the head-
ing “other” The shapes of the male and female canals did not dif-
fer statistically significantly (P> 0.05). Similar to our study, there
was no statistically significant difference in nasopalatine canal
shapes between female and male cases (P> .05).

The most frequent canal form, according to Mardinger et al’s’
study, was cylindrical (46.77% of females and 34.61% of males),
while banana-shaped canals were the least frequent (11.38% of
females and 10.47% of males). Moreover, in Et6z et al's® study,
the shapes of NPC in CBCT sagittal sections were grouped under
6 headings: hourglass, conical, funnel, banana, cylindrical, and
tree branch. There was no statistically significant difference in
the form of NPC between males and females (P = .234). While
the highest rate of 38.78% hourglass and 27.35% funnel-shaped
canals were seen in the population, it was determined that coni-
cal canals were observed at a rate of 918% and cylindrical canals
were observed at a rate of 8.25%.°> Magat et al*? stated that the
most common shape type was cylindrical (29.4%), followed by
conical (27.3%), funnel (15.5%), hourglass (13.9%), banana (9.4%),
and tree branch (4.5%), in that order. These findings were con-
sistent with the findings of Thakur et al,* Tozim et al*’ and with
our results since we have observed that the most common canal

The tree branch shape was excluded from the comparison as it was seen in only 1 case.
Different letters (a, b, and c) in the columns indicate the difference between shape groups.*P < .05.

Table 7. Evaluation of Superior Diameter, Inferior Diameter, and Length According to the
Shape of the Nasopalatine Canal in Males

Superior Diameter Inferior Diameter Length

Mean + SD Mean + SD Mean + SD
Cylinder 3.68 + 1.05 * 3.42 + 1.11° 11.47 + 2.72°
Funnel 2.07 +0.75 > 4.74 + 0.62° 11.00 + 1.42°
Hourglass 4.33 + 1.04a 4.23 +0.96™ 12.07 + 2.22°
Tree branch 3.61+0.78 * 3.56 + 0.30™ 12.72 + 5.62°
Banana 3.42+0.88* 3.61+0.83® 11.20 + 1.45°
Cone 1.48 + 0.41° 4.48 +0.31° 11.56 + 0.35°
P .000* .031* 877

One-way ANOVA test.
Different letters (a, b, and ) in the columns indicate the difference between shape groups.*P < .05.

shape was cylindrical (32.0%) and the least common canal shape
was tree branch (5.0%) in total.

In our study, the dimensional measurements of NPC were con-
ducted in accordance with Bornstein et al’s method.”® The mean
NPC length was 9.41 + 219 mm in female cases and 11.6 + 2.46
mm in male cases, also informing us that males’” mean canal
length was statistically significantly greater than females (P =
.000; P < .05). The average length of NPC has been reported in
the literature to be between 81 mm and 16.33 mm."* Bornstein
et al,’® TozUm et al,*" and Sekerci et al®' found comparable mean
canal lengths of 10.99 mm, 10.86 mm, and 10.8 mm, respec-
tively; however, Mraiwa et al'® and Liang et al® found shorter canal
lengths. Guncu et al®? reported that the mean canal length was
11.96 mm in males and 10.39 mm in females, which shows simi-
larity with our study.

According to Gorlirgoz et al,*° the average SF width was 2.51 +
128 mm and the average IF diameter was 5.29 + 1.37 mm. The
width of IF was statistically significantly affected by the gender
of the tested groups, with male participants generally having
higher mean values (P < .001). Males had a larger SF diameter
than females (mean 2.60 mm vs. mean 2.45 mm), but there were
no significant differences (P > .05). Male patients had NPCs with
a larger diameter than female patients, according to Liang et al,®
while male patients had NPCs with a longer length, according to
Bornstein et al.”® Although there was no statistically significant
difference between males and females in mean superior and
inferior diameters (P > .05) in our study, the mean diameter of
the cylindrical shape was significantly lower than the funnel and
hourglass shapes (P < .05) in all cases. Our main limitation of the
study was the small sample size, consisting of only 100 cases.
Due to both the shape and dimensional differences of NPC, we
think that there is a need for studies with a large study group on
this subject.

Clinically noteworthy in terms of both function and esthetics are
the surgical procedures performed on the anterior maxilla. The
present research has shown that the NPC has a wide range of
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features; as a result, dentists should take these variances into
account while performing surgical treatments in the maxillary
anterior area to avoid complications.
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Fiberle Giiclendirilmis Adeziv Képriiler
Ve Uygulama Yontemileri

Fiber-Reinforced Resin-Bonded Fixed Partial
Dentures and Application Methods

6z

Dis hekimliginde kaybedilen dislerin restore edilmesi konusu oldukca onemlidir. Gelistirilen
materyaller ve teknikler sayesinde gliniimuzde bircok segenek ortaya ¢ikmistir. Kron-kopri res-
torasyonlari, hareketli bolimlU protezler, adeziv kdprler ve implant tedavileri kaybedilen diglerin
geri kazandiriimasinda uygulanan tedavi secenekleridir. Adeziv tekniklerin gelistiriimesiyle birlikte
adeziv koprulerin kullanimi yayginlasmistir. Fiberle glclendirilmis kompozitlerin sabit bolimlu
protez yapiminda kullanimi ise 1990’l1 yillardan itibaren artmistir. Estetik ve mekanik ozellikleri-
nin iyi olmasi, preperasyon gerekmeden de uygulanabilmesi nedeniyle glinimuzde ¢ok sik tercih
edilen bir materyal haline gelmistir. Minimal invaziv protetik bir tedavi olan bu restorasyonlar; dis-
lerinin asindiriimasini istemeyen hastalarda, metal alerjisi olan bireylerde, destek diglerin progno-
zunun belirsiz oldugu durumlarda, ¢cene gelisiminin devam ettigi bliyiime ve gelisme gagindaki
hastalarda, dis cekimi veya implant tedavisi sonrasinda digsiz boslugun idamesinde gegici veya
daimf sabit protez olarak kullanilabilir. Fiberle gliclendirilmis kompozit restorasyonlar agiz icinde
direkt yontemle uygulanabilecedi gibi laboratuvar ortaminda indirekt yontemle de uygulanabil-
mektedir. Bu derlemede fiberle gliclendirilmis adeziv kdpri segenekleri ve uygulama ydntemle-
rine gore yapilan ¢alismalar incelenmistir.

Anahtar Kelimeler: Rezin-baglantili sabit parsiyel protez, rezin-baglantili képrd, fiberglas ile
glclendirilmis polimerler

ABSTRACT

In dentistry, it is very important to restore missing teeth. Nowadays, we have many options
depending on the development of materials and techniques. Crown restorations, removable
partial dentures, resin-bonded bridges, and implant treatments are the treatment options for
the replacement of missing teeth. The use of adhesive bridges has increased with the develop-
ment of adhesive techniques. The use of fiber-reinforced composites in fixed partial dentures
has increased since the 1990s. Nowadays, it has become a highly preferred material due to its
good aesthetic and mechanical properties and its ability to be applied without preparation. Fiber-
reinforced composite restorations can be used as temporary or permanent fixed prostheses
after tooth extraction or implant placement, in cases of unclear prognosis of abutment teeth, in
patients with growing jaw development, or with metal allergies. Fiber-reinforced composite res-
torations can be applied either directly in the mouth or indirectly in the laboratory. In this review,
it is aimed to explain fiber-reinforced adhesive bridge options and application methods.

Keywords: Resin-bonded fixed partial denture, resin-bonded bridge, fiberglass reinforced
polymers

GiRiS
Estetik ve fonksiyonun elde edilmesinde disin yapisal bittinltglintn korunmasi, dikkat edilmesi gere-

ken 6nemli kurallardan biridir. Eksik diglerin kron kopri restorasyonlari ile tamamlanmasi sirasinda
yapisal btlnligin korunmasi amaciyla daha konservatif tedavi seceneklerine yonelim artmistir.

1955 yilinda Buonocore’'un asitle purizlendirme teknigini uygulamasi ve 1962 yilinda Bowen tarafin-
dan BIS-GMA iceren kompozit rezinlerin tanitiimasi ile, eksik dislerin tedavisi icin dogal dis, akrilik ya
da kompozit rezin restorasyonlarin agizdaki destek dislere direkt olarak yapistirilmasina dayanan ade-
ziv kopriler denenmeye baglanmistir."? Rochette 1973 yilinda periodontal splint uygulamasi yapilacak


mailto:gozdeyalcin9@gmail.com
http://orcid.org/0000-0002-8730-7931
http://orcid.org/0000-0002-0554-5208
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

67

dislerin delikli bir metal bant yardimi ile birbirine baglanmasini
ve tutuculugun metal lzerinde hazirlanan delikler ile saglanma-
sini dnermistir.® 1983 yilinda Thompson, Livaditis ve Castillo*”
ise metal elektro-korozyonundan yararlanarak metal ylizeyinde
mikro tutucu alanlar elde etmisler ve uyguladiklari bu protez seri-
sini “Maryland Koprd” olarak tanimlamislardir.

Genel anlamda adeziv kopriler; metal destekli adeziv koprdler,
porselen seramik ile yapilmis adeziv koprtler ve fiberle gliglendi-
rilmis adeziv kopruler olmak lGizere 3 gruba ayrilmaktadir.8® Gele-
neksel adeziv koprilerde kullanilan kiymetsiz metal alagimlarinin
neden oldugu korozyon ve alerjik reaksiyonlar biyolojik uyumu
olumsuz olarak etkilemektedir.® Tam seramik adeziv kopriler
ise; yuksek biyolojik uyumlari, estetik tstlnlikleri, dis dokularina
yakin termal genlesme katsayilari, dislk isi iletkenlikleri, elektro-
litik korozyona direngli olmalari nedeniyle tercih edilebilmektedir.
Fakat gerilim kuvvetlerine karsi yeterli dirence sahip olmamalari
ve kirilgan yapilari yaygin olarak kullanimlarini engellemektedir."2
Geleneksel adeziv koprilerde tutuculugun yani sira, estetik ve
biyolojik uyum sorunlariyla da karsilasiimasi fiberle gliglendirilmis
adeziv koprtlerin gelisimine yol agmistir.’®

Fiberle Gliclendirilmis Adeziv Kopriiler

Fiberle gliglendirilmis kompozitlerin (FGK) sabit bélimlU protez-
lerde kullanimi 1990’li yillardan itibaren artig gostermistir. Marji-
nal uyumlarinin, mekanik ve estetik ozelliklerinin iyi oldugu cok
sayida in vitro arastirmada belirtilmistir. Ginlimuze kadar fiber
ile gliclendirilmis kompozitler ile ilgili birgok arastirma yapiimis
ve rezin baglantili fiber ile gliglendirilmis kompozitler kullanilarak
yapilan kopriler metal destekli rezin baglantili kdprilerin yerini
almaya baglamistir. Hem hasta Uzerinde hem de laboratuvarda
hazirlanabilmeleri sayesinde buglin dis hekimliginin pek cok
alaninda kullanilabilmektedirler.®™ Geleneksel koprilerde daha
invaziv dis preparasyonu hazirlanirken, adeziv sistemlerdeki gelis-
melerle birlikte FGK'nin mekanik 6zellikleri de gelistirilmistir ve bu
gelismelere bagl olarak giinimuzde, destek digler tzerinde pre-
parasyon yapmadan ya da minimum preparasyon yaparak daha
konservatif tedaviler uygulanabilmektedir.®"® On ve arka grup
dislerin eksikliginde fiberle gliglendiriimis adeziv kdpriler destek
sert ve yumusak dokularin sagligi ve uyumunu koruyan konserva-
tif ve kalici bir sabit protez gesidi olarak kabul edilmektedir.”®

Fiber, uzunlugu ¢apindan 100 kat daha fazla olan, ince ve esnek
lifli, silindirik bir yapidir. Dig hekimliginde kullanilan fiberler; karbon
fiberler, aramid fiberler, polietilen fiberler ve cam fiberler olmak
lzere 4 gruba ayrilmistir."™® Cam fiberler ise kullanim alani en
fazla olan fiber tipidir. Fiber ile gliglendirilmis kompozitler ise rezin
matriks ve fiber alt yapidan meydana gelen materyal birlesimle-
ridir."® Fiber ile glglendiriimis kompozitlerin mekanik ozellikleri
fiber ve polimer matriksin mevcut ozelliklerinden; fiberlerin mik-
tari, yonu, ylizey geniglikleri ve pozisyonundan; rezin ile doyurulup
doyurulmamalarindan; polimer matrikse olan adezyonundan ve
fiber-matriks yapinin su emilim miktarindan etkilenmektedir.’®2°

Seramikler ve kompozit rezinler gibi dental alagimlar homojen,
uniform ve izotropik olduklari icin, her ydnde ayni fiziksel ve meka-
nik ozellikleri gostermektedir. FGK'ler ise anizotropik ve heterojen
yapida olduklarr igin fiberlerin yerlesimine gore farkli mekanik ve
fiziksel ozellikler gostermektedir. FGK’ler dayanikli ve rijit olduklari
icin protetik restorasyonlarda tercih edilmektedir.?

Mekanik ve fiziksel ozelliklerinin iyi olmasina ragmen FGK'le-
rin elastik moduliine ve restorasyonun sertligine dikkat etmek
gerekir. Metal destekli seramiklerde oldugu gibi FGK’lerde de Ust

yapinin gerilme direnci alt yapidan daha dusuktir. Bu nedenle
mekanik sorunlar kompozit-fiber ara yliziinde veya kompozit iger-
sinde olugsmaktadir.?? Yokoyama ve ark.? restorasyonlarin fonksi-
yonel agidan saglikli ve uzun 6murli olmasi igin mekanik ozellikleri
uygun olan rezin simanlarla birlikte kullaniimasini énermislerdir.

Fiberle gliclendirilmis adeziv koprtler geleneksel restorasyonlara
gore daha biyouyumlu ve estetiktir. Konservatif olmalari, mani-
pllasyonlarinin kolay olmasi, olusabilecek kiglk kiriklarin tamir
edilebilir olmasi ve tekrar tekrar polisajlanabilmeleri nedeniyle
tercih edilirler. Mumlama, revetmana alma ve dokiim islemi olma-
didi icin laboratuvar safhalari karmasik degildir ve ekonomiktir.
Yapimlari tek veya en fazla iki seansta tamamlanir. Rezin simanla
FGK restorasyon arasindaki baglanma dayaniminin, rezin simanla
metal arasindaki baglanti dayanimindan daha fazla oldugunu
gosteren calismalar vardir. Adeziv sistemlerin kullanimi marjinal
sizintlyr azaltir, tutuculugu arttirir.242

BUtlUn bu avantajlarina ragmen digsiz boslugun uzun oldugu
durumlarla ilgili uzun donem klinik sonuglari olan galismalar
yoktur. Klinik kron boyu yetersiz ise, baglanti bolgelerinde sorun
olusabilir. Uygulanan kompozit rezin, asinabilir ve renklenebilir.
Agiz ortamiyla temas halinde kalan fiber lokal doku reaksiyonuna
neden olabilir. Kompozitin tabakalama yontemiyle uygulanma-
sina bagli olarak polimerizasyonun gerceklesemedigi bélgelerde
fiber-kompozit ara yiziinde ayrilmalar meydana gelebilir. Fiber
materyalinin radyoopasitesi yetersiz oldugu igin radyografik
degerlendirmede sekonder ¢lriik teshisi koymak zorlagir."26.27

Fiberle glclendirilmis adeziv kopriler; destek diste minimal
invaziv preparasyon yapilmasi isteniyorsa, metal alerjisi olan
bireylerde, pulpa odasinin genis oldugu genc hastalarda, destek
dislerin prognozunun belirsiz oldugu durumlarda, biyime ve
gelisimin devam ettigi hastalarda, abrazyonun fazla oldugu has-
talarda karsit dentisyonu porselenin asindirici etkisinden koru-
mak icin ve dis ¢ekimi veya implant yerlestirilmesi sonrasinda
gegici protez olarak kullanilabilir.’2628

Fakat diseti sivisinin kontrolinin iyi bir sekilde saglanamadigi
restorasyon marjinlerinin sulkus igerisinde yer aldigi durumlarda
simantasyon zorlugu yasanabilmektedir. Dis eksikliginin fazla
oldugu (iki veya daha fazla) bélgelerde uzun képrilerin yapilmasi
gerekiyorsa ve destek diglerin kron boyu 5 mm’den az ise kont-
rendikedir. Oral hijyeni kotu olan ve parafonksiyonel aligkanligi
olan hastalarda da tercih edilmemelidir.’®2%2¢ Alkol kullanan has-
talarda fiberin alkol ile temasi polimer zincirini kirabilecegi ve bu
da kompozitin mekanik direncini azaltabilecegi icin tercih edil-
mesi Onerilmez.2"29:30

Fiberle Gliglendirilmis Sabit Protezlerin Yapimi

FGK altyapl materyalleri, metallere gore daha uygun estetik ve
islenebilme Gzellikleri gostermektedir. Metal altyapilardaki este-
tik problemler blyik olclide ortadan kalkmaktadir. FGK polimer
yapisi nedeniyle dis yapisina adeziv tekniklerle baglanabilmekte-
dir. Ayrica FGK altyapl materyallerinin metal icermemesi alerjik
reaksiyon riskini de oldukga azaltmaktadir. Bu protezlerde gévde
olarak hastanin kendi disi, prefabrike akrilik rezin dis ya da kom-
pozit rezinden hazirlanan bir dis gévde olarak kullanilmaktadir.

Fiberle giclendirilmis sabit bolimlU protezler ilk olarak Vallittu®!
tarafindan siniflandiriimistir. Buna gore FGK ile yapilan sabit
bolimll protezler 4'e ayrilmaktadir: Dalgali ya da tek yonli cam
fiber alt yapi ile hazirlanan tam kronlar, fiber alt yapi ile hazirla-
nan ylzey tutuculu rezin bagl sabit parsiyel protezler (Maryland
tarzi), fiber alt yapi ile hazirlanan inley ya da bolimli kron tutuculu
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protezler ve fiber alt yapi ile hazirlanan ylzey tutuculu ve tam
kron-inley tutuculu sabit protezlerin kombine kullanildi§ hibrit
sabit bolimli protezler2 Destek diglerde herhangi bir glrik
veya restorasyon yoksa; ylizey tutuculu, ¢trtklerin ve/veya resto-
rasyonlarin mevcut oldugu durumlarda inley tutuculu, destek dis-
lerde hem ¢lrik ve/veya restorasyonun bulundug ek olarak digin
bukkalinden/lingualinden destek fiber yerlestirildi durum hibrit
tutuculu olarak tanimlanmistir.®!

Vallittu ve ark.® birinci kliglik azi disi eksik olan hastaya, destek
dislerine herhangi bir preparasyon yapmadan FGK restoras-
yon uygulamis ve 5 yillik takip sonucunda herhangi bir problem
yasanmadigini belirtmistir. Heuman ve ark.3334 ise yaptiklari galig-
malarda destek diglerden inley kavite ile tutuculuk sagladiklari,
hibrid (bir dise inley kavite-diger dise ylizey) tutuculuk sagladiklari
ve sadece ylizeyden destek alan FGK rezin kopriler hazirlamig-
lardir. Karsilastirma sonucunda ek mekanik tutuculugun anterior
ve posterior FGK rezin kdprulerin uzun donem basarisini degistir-
medigini bildirmiglerdir.

Freilich ve ark.” ise FGK alt yapi ile sabit bolimli protezleri res-
torasyonun hazirlanma sekline gore; hasta basinda yapilanlar ve
laboratuvar ortamindayapilanlar olmak tizere iki grupta ayirmistir.

Hasta Basinda Yapilan Fiberle Gii¢clendirilmis Adeziv Képriiler
Hasta bagl uygulamanin, FGK restorasyonlar icin en ideal uygu-
lama sekillerinden biri oldugu bildirilmektedir. Hem anterior grup
dislerde hem de posterior grup dislerde uygulanabilen bu tek-
nik hizli ve estetiktir.®? Tek seansta bitirilebildigi icin gegici res-
torasyona ihtiya¢ duyulmaz. implant planlanan hastalara gegici
protez olarak uygulanabilecegi gibi, daimf restorasyon olarak da
kullanilmasi mimkindtr. Direkt yéntemle FGK kopri yapiminda
rezinle doyurulmus fiberler tercih edilmelidir veya kullanilan fiber-
ler rezin ile doyurulmalidir, Ust yapr igin kullanilacak kompozitler
hibrid ya da mikrofil dolduruculu olmalidir.'3* Hastanin kendi disi,
prefabrike akrilik rezin dis ya da kompozit rezinden hazirlanan bir
dis gbvde olarak kullanilabilir. Hastanin kendi disi kullanildiginda
sonugclar hasta motivasyonu agisindan daha olumludur.'¢26

Direkt yontemle yapilan FGK kopriler uygulanmadan dnce komsu
destek diglerde; anterior restorasyonlar igin lingual, posterior
restorasyonlar icin okluzal ylizeylerde inley kaviteler acilir. Eksik
dislerin restorasyonu igin kullanilacak govdeler kompozit fiberler
yardimiyla bu diglere baglanmaktadir. Restorasyon gegici amagla
kullanilacaksa ve yeterli interokluzal mesafe varsa preparasyon
yapilmamasi onerilir.8'

Eskitascioglu ve ark®" Ust lateralleri eksik olan ve implant res-
torasyonu planladiklari bir hastaya gegici restorasyon olarak
fiber ile glclendirilmis kdpri restorasyonu uygulamis ve gévde
materyali olarak hastanin kendi dislerini kullanmiglardir. Fiberle
glclendirilmis adeziv kopriyl implantlar yerlestirildikten sonra
adapte etmis ve dort aylik stire sonunda fiber képrilerin destek
disle mevcut baglantisini ayirarak implant Ustl protez agsamala-
rina gegmislerdir. Bu siire igerisinde fiber kdpriilerde herhangi bir
basarisizlia rastlamamiglardir.

Van Heumen ve ark.® yaptiklari ¢calismada fiberle giclendirilmis
rezin kompozit materyal ile hazirlanan 3 Uyeli posterior sabit pro-
tezlerin uzun donem klinik basarisini degerlendirmislerdir. Yetmis
yedi hasta galismaya dahil edilmis ve posterior bolgede 96 res-
torasyon hazirlanmigtir. Restorasyonlar ylizeyel tutucu, 2 inley
tutucu ve tek tarafi ylzeyel diger tarafi inley tutucu (hibrit) ola-
cak sekilde 3 farkli formda hazirlanmistir. Fiber materyali olarak
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Stick Resin (Stick Tech Ltd, Turku, Finlandiya) kullaniimistir. Has-
talar yilda bir kez olmak Uzere 5 yil boyunca kontrole gagiriimistir.
Calismada yer alan 11 hasta cgesitli nedenlerle klinik kontrollere
gelmemistir. Yirmi sekiz vakada kirik, delaminasyon veya desi-
mantasyon gozlenmistir. Buradaki restorasyonlardan 20 tanesi
onarilmis sonrasinda 5 vakada tekrar basarisizlik gortlmustdr. Tek
destek diste delaminasyon (%52) ve desimantasyon (%28) onarila-
bilir komplikasyonlardan en sik rastlananidir. Alt yapi kiridi (%38) ve
delaminasyon (%20) ise en sik karsilasilan basarisizlik sebepleridir.
Bir vakada govdede delaminasyon ve kirik gézlenirken; 3 vakada
destek diste deleminasyon ve kirik gozlenmistir. Bu vakalardan 2’si
basaril bir sekilde onarilmis, 1 vakada basarisiz olunmustur. Sonug
olarak 5 yillik slirecte fiberle giiglendirilmis kompozit materyal ile
hazirlanan 3 Uyeli posterior sabit protezlerin klinik basarisi %71 ve
sag kalim orani %78 olarak belirlenmistir. Desimantasyon kompli-
kasyonu sadece ylizeyel destek saglanan restorasyonlarda goril-
miustur. En sik karsilagilan basarisizlik nedenleri delaminasyon,
desimantasyon ve alt yapi kirngi olmustur.

Goguta ve ark.®® anterior ve posterior diglere uygulanan FGK res-
torasyonlarin sag kalimini arastirdiklari galismada 23 hastaya
direkt yontemle 23 FGK restorasyon uygulamiglardir. Calismada
fiber materyali olarak dnceden doyurulmusg cam fiber (ever-Stick
C&B, Stick Tech, Turku, Finlandiya) kullaniimistir. Posterior res-
torasyonlar iki dayanak dise kavite agilarak inley tutuculu olarak
hazirlanirken, anterior restorasyonlar bir dayanak dis inley tutu-
culu bir dayanak dis ylizey tutuculu olacak sekilde hazirlanmistir.
6 yillik takip sonucunda inley tutuculu FGK restorasyonlarin sag
kalim orani %94,7 bulunurken inley-ylizey tutuculu restoras-
yonlarin sag kalimi %25 olarak bulunmustur. Bunun olasi sebebi
fonksiyon esnasindaki okluzal kuvvetler ve bruksizm olarak belir-
tilmistir. Calismanin sonuglarina gére uzun dénem takipte inley
tutuculu FGK restorasyonlar ¢cigneme dayanimi ve estetik agidan
en iyi minimal invaziv tedavi segenegidir.

Erken M!nin® yaptidi calismada, mandibulada veya maksillada
anterior veya posterior bolgede tek dis eksikliginin bulundugu 58
kadin, 47 erkek hastaya 69 anterior, 36 posterior direkt kantilever
tarzda restorasyon uygulanmistir. Calismada cam fiber mater-
yali olan (ever-Stick C&B, Stick Tech, Turku, Finlandiya) kullanil-
mistir. 1 yillik takip sonucunda 4 adet restorasyonda tutuculuk
kaybi oldugu tespit edilmistir. Bu restorasyonlardan 3 tanesi ayni
yéntemle restore edilirken, digeri lg Uyeli sabit bolimll protez
ile degistirilmistir. Bu restorasyonlarin sag kalim stresi ortalama
359 glin olarak bulunmustur ve restorasyonlarda en gok kargi-
lagilan basarisizlik tipi, kompozit materyalde olusan kiriklardir.
Fiber alt yapinin kirilmasi destek dige kavite agilmayan durum-
larda daha yaygin gozlenmistir. Uygulama sirasinda ve sonraki
glnlerde ya da kontrol seanslarinda hicbir hastada post-operatif
hassasiyet sikayeti gozlenmemistir. Yapilan baska bir ¢calismada
ise, dort hastada gozlenen post-operatif hassasiyet 1 hafta ile 2
ay arasinda ortadan kalkmistir.®®

Ug uiyeli inley destekli rezin ile yapistirilan SBP’lerde fiber mater-
yalinin arttiriimasi restorasyonun dayanimini da arttirmaktadir.
Ancak altyapi gereginden kalin yapilirsa onu kaplayacak olan kom-
pozit ince kalacagindan restorasyon yine dayaniksiz hale gelecek-
tir. Yapilan bir galismada hastada gorilen fiber materyalindeki
kirik, tamir edildikten kisa bir slire sonra tekrar kirilmistir. Yapilan
tamirin basarisiz olmasinin nedenlerinden biri, fiber materyalinin
ve alt yapl materyalinin baglanti seklidir. Ayrica tamirden sonra
fiber materyali ve kompozit rezin arasinda yetersiz baglanma
olusabilmektedir.'5"40
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FGK restorasyonlarda gortlebilen bir diger komplikasyon ise des-
tek diste meydana gelen sekonder ¢irlktir. Kisa donemli galig-
malarda sekonder ¢lrlige az ya da hig rastlanmazken, arastirma
sliresinin uzamaslyla ¢irtik olusumunun da arttigi bildirilmistir.®*®

Martinez ve ark.* 2020 yilinda yaptiklari bir ¢calismada anterior
ve posterior bolgede tek dig eksikligi olan 21 hastaya 21 FGK res-
torasyon direkt yontemle uygulamiglardir. Yeni bir teknik olan ‘T’
teknigi ile uygulama yapmakicin ilk dnce her iki arkin silikon kaydi
ve interokluzal kapanis kaydi ainmistir. Dayanak olarak kullani-
lacak dislere inley kaviteler hazirlanmistir. Hazirlanan kavitelere
ilk olarak horizontal bir fiber (Rebilda® Post GT, VOCO GmbH,
Cuxhaven, Almanya) yerlestirilmis ve lzeri akigkan kompozit ile
(Tetric Evo flow®, Ivoclar Vivadent AG, Schaanwald, Liechtens-
tein) kapatilmistir. Daha sonra govdenin gelecegi bolgeye oklu-
zogingival yonde dikey bir fiber materyali daha yerlestirilmis ve ‘T’
formu elde edilmistir. Govdenin son sekli silikon anahtar yardimi
ile nanohibrit bir kompozit (Tetric EvoCeram®, Ivoclar Vivadent
AG Schaan, Liechtenstein) ile olusturulmustur. T tekniginde emb-
rasurlerin serbest birakilip ve yeterli interproksimal fircalamaya
izin verecegi, periodontal hastalik ve interproksimal ¢uriklerden
kaginilacagi belirtilmistir. Restorasyonlar uzun dénem sag kalimi
agisindan dederlendirilirken restorasyon sekli ve morfolojisindeki
degisiklik, renk degdisimi, sekonder ¢iiriik olusumu ve kirik-ayrilma
parametrelerine bakilmistir. Yapilan takipte 54. ve 72. haftalarda 2
restorasyonda kayip gozlenmistir. Bir hastada ise 24. ayda desi-
mantasyon meydana gelmistir. 3 hastada 60., 72. ve 84. aylarda
okluzo-bukkal ve okluzo-lingual bolgelerde kompozit kirigr mey-
dana gelmis, bu kiriklar agiz iginde tamir edilip cilalanmistir. Bir
baska hastada ise 72. ayda restorasyona polisaj yapilmasi gerekli
olmustur. Yapilan kontrollerde tim restorasyonlarda emrastr-
lerde interproksimal firgalamaya izin verecek bir agiklik oldugu,
hastalarin herhangi bir soguk-sicak hassasiyeti olmadigi ve ¢lirik
olusumu gozlenmedigi belirtilmistir. Dokuz yillik takip sonucunda
kayip gozlenen restorasyonlar disinda tiim restorasyonlar perio-
dontal ve fonksiyonel agidan kabul edilebilir bulunmustur.

Laboratuvar Ortaminda Hazirlanan Fiberle Giiglendirilmis
Adeziv Kopriiler

Laboratuvarda yapilan FGK adeziv koprilerde alt yapi mater-
yali olarak onceden doyurulmus fiberler kullanilirken, Ust yapi
materyali olarak genellikle seramikle glclendirilmis kompozitler
kullanilmaktadir.”® Son yillarda yapilan klinik calismalarda basarili
sonuglari bildirilen polietilen fiberlere ilgi artmistir. Ticari olarak
emdirilmemis maddelerden polietilen dokuma (Ribbond: Ribbond
ve Connect: Kerr) ve cam dokuma (GlasSpan: GlasSpan) seklinde
bulunmaktadirlar. Bu Urlnler el ile sekillendirilmektedirler.*

Laboratuvar ortaminda hazirlanan FGK restorasyonlar hasta
basinda hazirlanan FGK restorasyonlar gibi isikla polimerize
olmakta fakat ek olarak isiyla polimerizasyon islemi, vakum ya
da basing uygulamasi da yapilmaktadir. Bu ilave polimerizasyon
islemleri ile alt yapiya daha yiksek bir egilme dayanimi kazan-
dirtlirken, Ust yapiya daha fazla ylizey sertlidi ile renk stabilitesi
kazandiriimaktadr.'"26

FGK restorasyonlara baslarken anterior ve posterior bolgelerde
preperasyon yapilacaksa mevcut restorasyonlar ve ¢urikler tama-
men kaldirilmalidir. Preparasyon marjini supragingival olmalidir
¢linkl FGK restorasyonlarin basarisini etkileyen en onemli fak-
torlerden biri de simantasyon agsamasinda sivi kontrolliniin sag-
lanabilmesidir. Bu nedenle simantasyon asamasinda rubber-dam
kullanilmasi da onerilir.’s43

Cenci ve ark.** yaptiklari galismada posterior diglere uygulanan
fiberle glglendirilmis adeziv koprilerin uzun donemdeki basa-
risini degerlendirmislerdir. Segilen 13 hastaya 22 posterior inley
tutuculu adeziv restorasyon uygulanmistir. indirekt hazirlanan
restorasyonlarda fiber materyali olarak polietilen fiber (Ribbond
Co., Seattle, Wash, USA) kullanilmistir. 8 yillik takip sonucunda 22
restorasyonun 4’tinde kirik gozlenmistir. Bu kiriklarin tamami des-
tek ile konnektor arasindaki baglanti noktasinda gergeklesmistir.
Ortalama sag kalm omri 7 yil olarak belirtilmistir. Bu ¢alismada
degerlendirilen sonuglar ve sag kalim oranlarina bakildiginda pos-
terior adeziv kopriler uzun donemde basarili bulunmustur.

Bahadirlive ark.“® nin galismasinda Ug hastaya eksik diglerinin res-
torasyonu igin fiberle gtiglendirilmis indirekt kdpri uygulanmasi
planlanmistir. Hastalarin okluzo-gingival mesafeleri ve bukko-lin-
gual kret kalinhgr degerlendirilmistir. Bir hastada destek olacak
dislerde kompozit dolgularin bulunmasi nedeniyle inley tutuculu
kdpriilerin hazirlanmasi uygun bulunmustur. ikinci ve {glincii
hastada ise insizo-gingival mesafenin yeterli olmasi nedeniyle
herhangi bir preperasyon yapilmamistir. Polivinil siloksanla 6l¢l
alimini takiben laboratuvar ortaminda cam fiber alt yapi (Dentap-
reg PFM, ADM, Brno, GCek Cumbhuriyeti) Uzerine kompozit rezinle
(Filtek Ultimate, 3M ESPE, St. Paul, MN, A.B.D.) restore edilmig
restorasyonlar hazirlanmistir. Hastalarin 6 ay ve 1 yillik takiple-
rinde restorasyonlar mekanik, fonksiyonel ve estetik agidan basa-
rill bulunmustur.

Kim ve ark.*® nin yaptiklari galismada ise 44 yasindaki bir hastaya
implant ve kopri protezi tedavi segeneklerini reddetmesi nede-
niyle tek Uye fiberle glglendirilmis anterior adeziv kopri resto-
rasyonu planlamistir. Hastadan ¢ekim 6ncesi bir tani modeli elde
edilmistir. Digin atravmatik bir sekilde ¢ekimini takiben, prefab-
rik gegici kompozit bir pontik, ¢cekim bosluguna yerlestirilmistir.
Model Uzerinde hastanin kendi disi referans alinarak, ilgili bolgenin
uzunluguna uygun olarak kesilip hazirlanmig fiber materyali lize-
rine (FibreKor, Jeneric/Pentron Inc., Wallingford, Calif, USA) kompo-
zit materyali kullanilarak (Filtek Z350 XT, 3M ESPE, St Paul, Minn,
USA) bir pontik elde edilmistir. 2 haftalik yumusak doku iyilesme-
sini takiben hasta klinige tekrar ¢agrilmistir. Fiberin adaptasyonu
icin komsu dislerin lingual bdlgesinde mine diizeyinde asindirma
yapilmistir. Hazirlanan restorasyon akigkan kompozit (Aelite Flow,
Bisco Inc.) kullanilarak dig ylizeyine adapte edilip, agikta kalan dig
dokusu ayni kompozit materyali ile kapatiimistir. 1 yillik takipte
restorasyon estetik ve fonksiyonel agidan basarili bulunmustur.

Kumbuloglu ve ark.#" yaptiklari ¢alismada 134 hastaya indirekt
yontemle 175 anterior FGK restorasyon uygulamiglardir. Tim res-
torasyonlar model Uizerinde cam fiber (ever-Stick C&B, Stick Tech,
Turku, Finlandiya) materyali kullanilarak yapilmistir. 7,5 yillik goz-
lem stiresi boyunca 13 restorasyonda basarisizlik gézlenmistir.
Bir restorasyonda onarimi mimkin olmayan kirik meydana gelir-
ken, 8 restorasyonda kismi desimantasyon ve 4 restorasyonda
da veneer kompozitinde ayrilma meydana gelmistir. Onarimi
mUmkin olmayan kirik diginda tlim restorasyonlar onarilmis ve
tekrar simante edilmistir. Calismada restorasyonlarin sag kalim
orani %97,7 olarak bulunurken basarisizlik orani %1,73 olarak belir-
tilmistir. Hicbir vakada sekonder ¢iirtik gozlenmemistir. Calisma-
nin sonuglari degerlendirildiginde en sik gozlenen basarisizliklar
restorasyonun desimantasyonu ve veneer kompozitinin ayrilmasi
olarak belirtilmistir.

Aktas ve ark.”® 17 hastaya 17 restorasyon uyguladiklari ¢alis-
mada indirekt, anterior ylizey tutuculu FGK restorasyonlarin
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performansini  dederlendirmiglerdir. Tum restorasyonlar algi
model tzerinde, tek yonll E-cam fiberler (Interlig, Angelus, Lond-
rina, PR, Brazil) ile rezin kompozit (Gradia, GC, Tokyo, Japan) kom-
binasyon halinde kullanilarak bir yapiimistir. 34,6 aylik ortalama
gozlem suresinde teknik (kompozitin ayrilmasi, debonding veya
dig/restorasyon kiri§i) ve biyolojik (¢lrlk) basarisizliklar deger-
lendirilmistir. Toplamda, 5 restorasyonda basarisizlik gozlen-
mis, 2 restorasyonda veneer kompozitinde ayrilma, 3 tanesinde
desimantasyon meydana gelmistir. Sag kalim orani: %70,5 ola-
rak bulunmustur. Bir restorasyon yeniden yapilmis diger tim
restorasyonlar ise onarilmistir. Restore edilen diglerin hicbirinde
sekonder ¢urik, dis kingi ve endodontik komplikasyon gozlen-
memistir. 4 restorasyonda polisaj ve cila gerektirmeyen hafif renk
degisikligi gozlenmistir. Bu ¢alismanin sonuglarina gére cam fiber
ile glclendirilmis 3 Uyeli ylizey tutuculu anterior restorasyonlar
yari kalici bir tedavi yontemi olarak dnerilmistir. Deneyimlenen
basarisizliklarin desimantasyon veya veneer kompozitinin dela-
minasyonuna bagli oldugu belirtilmistir.

SONUG

Sonug olarak, fiberle gliclendirilmis adeziv kopriiler; anterior veya
posterior bélge tek dis eksikliklerinde, destek dislerde preperas-
yon yapilarak veya yapilmaksizin giivenle uygulanabilir. ilgili litera-
turler incelendiginde bu restorasyonlarin dis ve gevre dokularinin
saghgini olumsuz etkilemedigi gorilmustlr. Restorasyonlarin
estetik basarisi yliksek bulunmustur. implant degerlendirilmesi
oncesi, blyliime ve gelisimi implant restorasyonuna uygun olma-
yan hastalarda gegici sireler icin glvenle kullanilabilmektedir.
Bunun yani sira alveol kretin iyi degerlendirildigi; insizo-gingival
yuksekligin ve bukko-lingual kalinhigin yeterli oldugu vakalarda
daimi sabit bir restorasyon olarak da tercih edilebilir. Hasta se¢im
kriterleri 6zenle yapilmali, okluzyon ve hasta aliskanliklar dikkatle
degerlendirilmelidir. Endikasyona uygun olarak hazirlanan resto-
rasyonlar sag kalim stresi ve hasta memnuniyeti agisindan basa-
rilt bulunmustur. Bu kriterlere dikkat edilmeyen durumlarda, klinik
sonuglarin farkllk gosterdigi bildirilmektedir.
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Bitkisel icerikli Dis Macunlarinin
Antibakteriyel Etkileri ve Bu Etkilerin
Belirlenme Yontemleri

Antibacterial Effects of Herbal Toothpastes and
Methods of Determining These Effects

6z

Dis ¢lrtgi en sik goriilen, cigneme ve estetik gorlinimi olumsuz etkileyebilen, yikici, multifak-
toriyel bir hastaliktir. Clrtigu onlemede mekanik ve kimyasal plak kontroliintin blylk bir 5neme
sahip oldugu bilinmektedir. Mekanik temizligin esas oldugu agiz bakiminda basta dis macunlari

olmak Uzere cgesitli kimyasal igerikli Urlinlere alternatif antibakteriyel etkili Grlin arayisi devam
etmektedir. Son donemlerde bitkisel igerikli dis macunlari bu amagla siklikla kullaniimaktadir.

Bitkilerin glirige kargi antibakteriyel etkilerinin arastirilmasi yeni bir konu alani olugturmustur.
Dis hekimliginde uzun zamandir oral hijyeni saglamak ve gelistirmek igin cesitli bitkisel Griinle-
rin etkisi arastiriimaktadir. Bu derlemede bitkisel igerikli dis macunlarinin antibakteriyel etkile-
rinin yani sira, sik kullanilan bitkisel ekstraktlarin etkileri, islev gésteren icerikleri ve kullanimlari
degerlendirilmigtir.

Anahtar Kelimeler: Dis clrigu, antibakteriyel etki, bitkisel dis macunu, Streptococcus mutans

ABSTRACT

Tooth decay is the most common, devastating, and multifactorial disease that can affect chewing
and aesthetic appearance negatively. It is known that mechanical and chemical plaque control
are of great importance in preventing caries. In oral care, where mechanical cleaning is essen-
tial, the search continues for alternative antibacterial-effective products, especially toothpastes
and products with various chemical-containing ingredients. Recently, herbal toothpastes are fre-
quently used for this purpose.

Investigation of the antibacterial effects of plants against caries has created a new subject area.
In dentistry, the effect of various herbal products has been investigated for a long time to provide
and improve oral hygiene. In this review, besides the antibacterial effects of herbal toothpaste, the
effects, functional ingredients, and uses of frequently used herbal extracts were evaluated.

Keywords: Tooth decay, antibacterial effect, herbal toothpaste, Streptococcus mutans

GiRiS

Dinyadaki en yaygin saglik sorunlarindan biri olan dis ¢tirigu, dis dokusunu tahrip eden, ¢igneme ve
estetik gorinimu olumsuz ydnde etkileyebilen kronik, yikici, bulasici bir hastaliktir. Dis ¢lrigu, bu
faktorlerin etkilesimi ve konakgr duyarliliginin bir sonucu olarak ortaya ¢ikar ve asidojenik bakteriler,
slikrozu substrat olarak kullanirlar. Dis ¢lriginin epidemiyolojisi hakkindaki kanitlarin cogunlugu,
Streptococcus mutans’in ¢uriik olusumundaki en etkili karyojenik bakterilerden biri oldugunu gos-
termektedir. Son yillarda, 6zellikle gelismis Ulkelerde ¢lrik insidansinda azalma gorilmesine ragmen
Ulkemizde hala gocuk ve geng erigkinlerde buytik bir saglik sorunu olarak glincelligini korumaya devam
etmektedir."*

Mekanik plak temizligi, agiz hijyen kontroli igin oldukg¢a 6nemlidir. Dis macunlari mekanik plak temiz-
ligine yardimci olarak onerilmektedir. Bu uygulamadan beklenen; diseti saghginin korunmasi, ¢irikle
micadele, agiz kokusunun giderilmesi, firsatgl mikroorganizmalarin ortaya ¢gikmasinin dnlenmesi, den-
tin hassasiyetinin engellenmesi ve diglerin beyazlatiimasi gibi etkiler olabilmektedir. Tim bu etkileri
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saglayabilmek igin dis macunlarinin icerigine cesitli ilaveler yapil-
mistir. Antibakteriyel etkili maddeler, macunlar igerisine katilarak
dis eti hastaliklar ve gliriikleri 5nlemeyi hedeflemektedir. Uretici
firmalar yeni Grdnleri kullanima sunarken hem kimyasal icerik
oranini azaltmayi hem de ¢oklu etki ile basari hedeflerini ylkselt-
meyi amaglamaktadirlar."® Son dénemde, yiiksek oranda antibak-
teriyel etki elde etmek igin bitkisel igerikli Grlinler de bu amag ile
dis macunlari igerisinde siklikla kullanilmaya baglanmustir.

Dental plagin kaldirilmasinda dis macunlari igerisinde kimya-
sal ajanlar 30 yildan fazla siredir kullanim alani bulmustur. Bu
ajanlarin basinda ise fluor gelmektedir.”® Dig macunlari igerisine
katilan kimyasal ajanlardan olan fluor, dig minesi remineralizas-
yonunu saglamanin yani sira ¢lrige karsl dis dokularini koru-
maktadir. Macunlar icerisine katilan diger kimyasal ajanlardan
bazilari ise klorheksidin, triklosan, sanguinarin, setilpiridinyum
klorid olmustur. Beyazlatici, agindirici olarak macunlar igerisine
katilan bazi kimyasal ajanlarin bir kismi ise ayrica antibakteriyel
etki gésterdigi belirlenmistir. Ornegin; SLS’nin (Sodyum Lau-
ril Sllfat) ylizey enerjisini dislrerek ve protein denatlirasyonu
yaparak gosterdi§i deterjan 6zelliginin yani sira mikroorganiz-
malari da elimine ettigi bildirilmistir.? Ancak antibakteriyel 6zel-
ligi olan fluor, triklosan, SLS gibi bu kimyasal ajanlarin uzun streli
kullanimi olumsuz sonuglari da beraberinde getirmistir. Fluorun
geng yetigkinlerde fazla kullanimi fluorozise sebep olabildigin-
den, fluoridli Grlnlerin zararl olabilecedi dislinceleri artmis-
tir.© Triklosan, dis macunu, kozmetikler, sabunlar, deodorantlar,
plastik siseler gibi bircok ev esyasi iginde yaygin olarak bulunan
antibakteriyel bir bilesiktir. Triklosanin endokrin hasarina sebep
oldugu, hepatik katabolizmayi bozdugu, meme kanserine neden
oldugu ile ilgili literatiirde kanita dayal galigmalar bulunmak-
tadir.™2 SLS’ler anyonik surfaktan ozelligi tasiyan kimyasallar
olmalari nedeniyle sampuan, deterjan, dis macunu ve sabunlara
nemlendirici, koptrtlict 6zellik kazandirir ve bu nedenle de bu
Urlnlerin igeriginde yer almaktadir. SLS’nin dil Gzerindeki fosfo-
lipit tabakayi kirarak aftdz lezyonlara sebep oldugu yapilan galig-
malarla kanitlanmistir.'31415

Dis macunlarinin icerisine eklenen kimyasal maddeler; ayri ayri
incelendiklerinde basarili goriinse de agizda kalma ve temas
sureleri sinirl oldugundan, agiz florasinin korunmasinda yetersiz
kalabilmektedir.® Bitkisel iceriklerin dis macunlari icerisine eklen-
mesiyle istenen antibakteriyel etkileri sagladiklari calismalarla
ortaya konmaya baglamasini takiben Uretici firmalar, devam eden
sorunlarin ontine gegebilmek igin dis macunlarinin icine eklenen
bilesiklerin ve ajanlarin etki seklini, icerigini ve tlrlerini gelistirerek
agizda kalma suresini ve etkinligini artirmayi hedeflemiglerdir. Dig
macunu pazarindaki bu Urln gesitliligi durumu, adiz saghg icin
dogru dis macununu se¢mek agisindan hem kullanicida hem de
dis hekiminde stiphe ve bilinmezlikler olusturabilmektedir.

DiS MACUNLARININ YAPISI

Dis macunlarinin yapisinda her birinin etkisi ve gorevi farkli olan
bircok bilesen bulunmaktadir.”® En sik kullanilan bilesenler asin-
diricilar, nemlendiriciler, deterjanlar, baglayici maddeler, tat verici
maddeler, terapotik maddeler, renklendirici ve koruyucu madde-
ler (Tablo 1) olarak siralanmaktadir.’® Bu komponentlerin bazila-
rinin varligi ya da dis macunlari igerisindeki konsantrasyonlari
istenmeyen yan etkilere sebep olabilmektedir.”

Asindiricilar
Dis Uzerindeki renklenmelere mekanik yolla etki gosteren bile-
senlerdir. Dis kaynakli renklesmelerde etkilidir. Macun yapisina

Tablo 1. Dis macunu yapisindaki bilesenler

Dis macunu igerisindeki bilesenler %
Asindiricilar 20-40
Su 20-40
Nemlendiriciler 20-40
Deterjanlar 1-2

Baglayict Maddeler
Tat Verici Maddeler
Terapotik Maddeler
Renklendirici ve Koruyucu Maddeler

=g NN

¢ogunlukla dikalsiyum fosfat dihidrat, allimina, silika, kalsiyum
karbonat sodyum bikarbonat katiimaktadir.”®

Nemlendiriciler

Macun igerisindeki sivi dengesini sadlayarak kurumasini onle-
mektedir. Gliserin, sorbitol, propilen glikol ve mannitol en yaygin
kullanilan nemlendiriciler olarak bilinmektedir. Nemlendiriciler
varliginda kif ve bakterilerin Gremesi sz konusu olabileceginden
yapiya koruyucu bilesenlerin eklenmesi gerekmektedir.™

Baglayici Maddeler

Dis macunu kivamini ve stabilitesini kontrol etmeyi, dis macunu-
nun agiz ortaminda kolay bir sekilde dagilmasini saglamaktadirlar.
Macunlarigerisinde kullanilan aljinat, magnezyum aluminyum sili-
kat, sodyum karboksimetilseluloz baglayici ajanlardan birkagidir.2°

Tat Verici Maddeler
Dis macunu yapisina kullanim sirasinda agizda ferahlik, tazelik
hissi birakmasi igin tatlandiricilar ilave edilmektedir. Sakkarin dig
macunu yapisina en sik eklenen tatlandirici olmakla birlikte nane,
anason, limon, okaliptis gibi tatlandiricilar da dis macunu yapi-
sina katiimaktadir.?"

Sabunlar ve Deterjanlar

Macunlar igerisine disleri temizlemek igin deterjan ve sabunlar
eklenmistir. Dis firgasi ile dis fircalama sirasinda sabunlarin kopu-
ricy etkisi yardimi ile debris ve plagin dis ylizeyinden uzaklasti-
rilmasi saglanmistir. Ancak sabunlarin bazi dezavantajlari oldugu
bildirilmistir. Bu dezavantajlar; miikdz membrani irrite etmeleri,
tatlarinin maskelenmesinin zor olmasi nedeniyle siklikla mide
bulantisina sebep olmalari ve dis macunu icerisinde bulunan
kalsiyum gibi maddelerle uyumsuz olmalari seklinde bildiril-
mektedir.?? Sabunlar dezavantajlarindan dolayi dis macunlarinin
yapisindan ¢ikariimis ve yerini deterjanlar almistir. Deterjanlar
kopurticu etkilerinden, antibakteriyel ve plak onleyici etkilerin-
den dolayi dis macunlarinda kullanilmaktadir.?®

Kimyasal Terapotik Maddeler
Macun icerigine ¢ok fazla farkli 6zellikte terapdtik etkili maddeler
ilave edilebilmektedir. Bu maddeler su sekilde siniflandirilabilir:

e CUrtgu durdurmaya yonelik maddeler,

o Plak olusumunu engelleyici, antibakteriyel etkili maddeler,
o Dis tasl olusumunu azaltmaya yonelik maddeler,

« Hassasiyeti 6nlemeye yonelik maddeler,

» Beyazlatmaya yonelik maddeler.™

Antibakteriyel Ozellige Sahip Bitkisel Terapstik Maddeler
Gegmis donemlere ait bilgiler bitkisel igerikli antimikrobiyallerin
ylzyillardir gida saklanmasi ve korunmasi maksadiyla kullanimi
oldugunu gostermektedir. Bitkisel ekstraktlarin tedavi amaciyla
ilk kullanimi M.0. 2700 yillarina dayandigdi, bu dogrultuda baharat
ve ugucu yaglarinilk olarak Misirlilar tarafindan kullanildigi bildiril-
mektedir. 1880 yilinda yapilan ilk ¢calismalarda targin yaginin sar-
bon hastaligina etkili oldugu belirtilmistir.

Curr Res Dent Sci 2024 34(1): 72-79 | doi: 10.5152/CRDS.2024.4885



74

Bitkisel ekstraktlar bitkinin gesitli kisimlarindan elde edilerek su,
alkol veya ugucu yaglar icerisinde ¢ozdirllerek hazirlanmakta
ve gesitli mikroorganizmalara kargl antimikrobiyal etki goster-
mektedir. Antimikrobiyal etkiden sorumlu bilesikler kumarin,
terpenoit, alkoloit, fenolikler, flavonoitler ve organik asitlerdir.?42®
Bitkilerdeki bu bilesiklerin antimikrobiyal etkisi farkli durum-
lardan etkilenebilmektedir. OzlUtin konsantrasyon degeri,
kimyasal yapisi, ¢ozlclsintn farkhhgr gibi etkenler sonucu
degistirebilmektedir.

Azadirachta indica (Neem Agaci)

Alkaloid, glikozid, flavonoid, steroid ve tannik asit icermektedir.
Bu zengin icerik antifungal etkide oldukca &nemlidir. icerigin-
deki gallotannin, bakterinin glukan Uretimini ve kiimelenmesini
engellemektedir. Azadirachta indica (neem) ekstrakti, periodontal
ligamentte bulunan fibroblastlar ile biyouyum gostermesi sebebi
ile periodontal hastaliklarin tedavisinde oldukga etkili bir bicimde
kullanilmaktadir. S. mutans’a karsi %50’lik konsantrasyonda anti-
bakteriyel etkinlik gosterdigi calismalarda belirlenmistir.262%28

Salvadora Persica (Misvak)

Toplumda bilinen ismi ‘Erak’ olan bitkilerden elde edilir, oral hij-
yende 6nemli yer tutmaktadir. Salvadora persica (misvak) eks-
traktlarinin - antibakteriyel, antifungal, antiplazmoidal etkileri
gosterdigi bildiriimektedir. Bitki 6zitinde klor, kalsiyum, fluor,
silika, bir sulfir bilesigi, C vitamini, taninler, saponinler, regineler,
fitosteroller, flavonoidler tiriterpenler, alkaloidler nemli bir mik-
tarda oldugu arastirmacilar tarafindan bildirilmistir. izotiyosiyanat
bileseni yiksek miktarda klorid igerdiginden oral mikrofloradaki
firsatgl mikroorganizmalari inhibe etmektedir. Candida albicans
(C. albicans), S. mutans, Aggregatibacter actinomycetemcomi-
tans, L. acidophilus, Actinomyces naeslundii ve P. gingivalis gibi
bazi agiz patojenlerine karsl antibakteriyel, antifungal etkinlik-
leri kanitlanmistir. Salvadora persica (misvak)'in antiplak ozelligi
ve fluorid, kalsiyum, C vitamini ve tannin gibi terapotik kimyasal
maddeler salinimi da dahil birgok farmakolojik 6zellikleri oldugu
belirtiimektedir. Dis tasi olusumunu azaltabildigi bildirilmistir.
Bakterinin dise yapigsmasini engelleyerek antibakteriyel etkinlik
olusturmaktadir,26:2230

Mammea Americana (Mamey Agaci)

Cigegi, meyvesi terapotik amaglh kullanilan bu bitki Gliney Ameri-
ka'da yetismektedir. Konvilsiyonu dnlemekte, atesi distirmekte
ve deri parazitleri Gzerinde etkili oldugu bulunmustur. S. mutans
ve P gingivalis Uzerinde antibakteriyel etkinligi calismalarla
gosterilmistir.?®

Melaleuca alternifolia (Cay Agaci Yagi)

Plagi azaltici oldugu, tikurikteki S. mutans miktarinda azalma
sagladigi, gargara olarak kullanildiginda dis eti enfeksiyonu ile
mucadele ettigi ve S. mutans dahil olmak Ulzere agizdaki birgok
bakteri Uzerine antimikrobiyal aktivite gosterdigi rapor edilmis-
tir. Zar gecirgenligini bozarak bakterinin pargalanmasina sebep
olmaktadir. Kimyasal icerigindeki terpinen-4-ol ve 1,8-cineole
sayesinde oral enflamasyonu azalttigi calismalarla gosterilmistir.
Antibakteriyel ve antifungal etkinliginden dolayi bazi macunlarda
kullanilmaktadir.?6332 Melaleuca alternifolia (cay agaci yagdi) igerikli
bir dis macunu ve farkli iki markanin dis macunlariyla yapilan bir
calismada S. mutans, L. acidophilus ve C. albicans mikroorganiz-
malarina karsi antimikrobiyal etkinlikleri agisindan karsilastiriimig
ve ancak arastirma sonugclarina gore Melaleuca alternifolia (gay
agaci yagi) igeren dis macununun en dislk antibakteriyel aktivi-
teye sahip oldugu bulunmustur.®®
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Camellia sinensis (Yesil Cay)
Gaylarin agiz-dig sagligina yarari oldugu kanitlanmis, igerigindeki
tannik asitin S. mutans blyimesini 6nledigi ve spesifik flavano-
idlerin, 6zellikle katesinlerin, karyojenik bakterilerin blylimesini
inhibe ettigi bildirilmigtir.34%

Kimyasal igerigindeki polifenol, katesin, gallik asit ve flavinlerin
antibakteriyel etkiden sorumlu oldugu distinilmektedir. Diyet-
teki seker tiketimine bagli olusabilecek dis glriklerini azaltmak-
tadir. Camellia sinensis (yesil cay)da bulunan Epigalloctechin-3
gallate agiz kokusuna sebep olan merkaptani ortadan kaldirmak-
tadir. Polifenoller sayesinde C. albicans’in metabolik dengesini
bozdugdu ¢aligsmalarla bildirilmistir.262¢

Apis Mellifera (Propolis)

Apis mellifera (propolis), bal arilari tarafindan agaclardan ve cali-
lardan toplanan tomurcuklarin ve kabuklari regineli atilimlarinin
olusturdugu bir GrindUr. Apis mellifera (propolis) yaygin olarak
tibbi amagl kullaniimaktadir. immiinomodiilatér dzellikleri, HIV-1
replikasyonunun baskilanmasi ve imminoregilator etki, sito-
toksisite, serbest radikal siplricl aktivite Ozelliklerinden
antienflamatuar, antibakteriyel, antifungal ve antiviral faaliyetleri
bildirilmigtir.®

Gugli antimikrobiyal etkinliginden 6turl Apis mellifera (propo-
lis) “dogal antibiyotik” olarak adlandiriimaktadir. Apis mellifera
(propolis) Ulke piyasalarinda kapstil, propolis tentlrdiyotu, pastil,
sprey, jel, krem, merhem, tablet, dis macunu, sampuan ve sakiz
formlarinda bulunabilmektedir.

Aloe Barbadensis (Aloe Vera)

Aloe barbadensis (aloe vera) bitkisi Liliaceae familyasinin bir
Uyesidir. “Parlayan aci madde” anlamina gelen “Alloeh” sert yesil
renktedir, her biri iki pargadan olusan mizrak seklinde yapraklari
tamamen farkli kompozisyonlara sahip maddeler Uretir ve terapo-
tik 6zelliktedir. Aloe barbadensis (aloe vera) jeli (veya misilaj) ola-
rak adlandirilan jole benzeri bir malzeme igerir. Jel yaklagik %98,5
su, geriye kalan %0,5-%1 kati maddeler vitaminler de dahil olmak
lizere gok cesitli bilesiklerden olusan materyal A, C, E, B1 Vitamini
(tiamin), niasin, B2 vitamini (riboflavin), kolin, folik asit, B12 vita-
mini ve fosfataz, alkalin fosfataz, amilaz, laktik dehidrojenaz ve
lipaz gibi asidik enzimler icermektedir.®®

Mentha piperita (Nane); antimikrobiyal, antienflamatuar, analjezik
etkileri mevcuttur. Foeniculum vulgare (Rezene); transetol, fen-
son, Ostrojel, kumatin, tannin, fenolik asitlerin esansiyel yaglarini
icerir. Antifungal ve antibakteriyel 6zellikleri gézlenmistir. Salvia
officinalis (ada gay1), Thymus vulgaris (kekik), Caryophylli aethe-
roleum (karanfil), Capsicum annuum (biber), Ocimum basilicum
(feslegen), Cocos nucifera (hindistan cevizi yadi), Eucalyptus glo-
bus (6kaliptus), Echinacea purpurea (ekinezya) ve Commiphora
myrrha (mur) sik kullanilan diger igeriklerden bazilaridir.

BiTKILERDE ANTIMIKROBIYAL ETKi GOSTEREN
BiLESENLER VE ETKi MEKANIZMALARI

Fenolik bilesikler, organik asitler, ugucu yaglar bitkilerdeki anti-
mikrobiyal etkiden sorumlu bilesikler olup bunlarda olusabilecek
degisiklikler antimikrobiyal etkiyi degistirebilmektedir.?

Organik Asitler

Gida enddstrisinde koruyucu olarak siklikla kullaniimakta olup,
H* (Hidrojen) iyonu konsantrasyonunu etkilemektedir.3%404
Antimikrobiyal etki organik asitin tlrine, kullanim durumuna,
pH’sina ve etki edecegi mikroorganizmanin yapisina gore farklilik
gosterebilmektedir.®
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Tablo 2. Farkl bitkisel igerikli iiriinler ve meyvelerde bulunan fenolik bilesikler***

Bitkisel igerikli iiriin Belirlenen fenolik bilegikler

Aronya
luteolin-glikozit, kersetin
Beyaz ve kirmizi

p-hidroksibenzoik asit, luteolin, naringenin, kaempferol, apigenin kafeik asit, klorojenik asit, siringik asit, p-kumarik asit, ferulik asit, sinapik asit, rutin,

Hidroksibenzoik asit, o-kumarik asit, ferulik asit, katesin, epikatesin gallik asit, m-hidroksibenzoik asit, siringik asit, vanilik asit, hidroksisinnamik asit,

tiztim suyu kafeik asit, p-kumarik asit

Elma Protokatesik asit, katesin, epikatesin, kersetin, hiperin, florizin proantosiyanin, klorojenik asit, kafeik asit

Pembe biber p-kumarik asit, gallik asit, protokatesik asit, siringik asit, vanilik asit, ferulik asit, p-hidroksibenzoik asit,

Nar suyu Gallik asit, katesin, epikatesin, ellajik asit, florizin, klorojenik asit, kafeik asit, ferulik asit, rutin, kersetin

Papatya Neoklorojenik asit, klorojenik asit, kersetin-o-glikozit, ferulik asit, hesperidin, kersetin, apigenin kafeik asit, p-kumarik asit, ferulik asit-7-o-glikozit

Portakal suyu
naringin
Rezene
dikafeolkuinik asit, hesperidin, sinnamik asit, rosmarinik asit

Gallik asit, protokatesik asit, kafeik asit, klorojenik asit, p-kumarik asit, hesperidin, neohesperidin, didymin, apigenin ferulik asit, sinapik asit, narirutin,

Neoklorojenik asit, kersetin, apigenin klorojenik asit, gallik asit, kafeik asit, p-kumarik asit, ferulik asit-7-o-glikozit, kersetin-o-glikozit, ferulik asit, 1,5

Rahatlkla hlicre zarindan gecgebilen organik asitler, hiicre digl
ortami sitoplazmaya oranla daha dislk pH degerine getirip,
kolaylkla iyonlara ayrismakta ve sitoplazmik pH degerini azalt-
maktadir. pH'In azalmasi ile beraber protein ve enzimlerin yapisi
bozulmakta, zar gegirgenligi artmakta ve hedef mikroorganizma
canliligini kaybedebilmektedir.®®

Fenolik Bilesikler

Bitkilerdeki sekonder metabolitlerdir (Tablo 2). Bitkisel igeriklerin
her birinin kendine 6zgl lezzet ve renkte olmasi igerdigi fenolik
icerik sayesindedir. Fenolik asitler ve flavonoidler olarak iki gruba
ayrilirlar.#

Ortamin sicaklik ve pH’si ve ortamda mevcut olan yag, tuz, pro-
tein bu metabolitlerin antimikrobiyal etkisini etkileyebilmektedir.
OH- (Hidroksil gruplari) sayesinde fenolik bilesikler ¢esitli mikroor-
ganizmalari inhibe etmektedir. Bakterilerle etkileserek, membran
yapisini etkilemekte ve hiicresel bilesenlerin hiicre disina gegisine
sebep olmaktadir.*®

Ucucu Yaglar

Cesitli mikroorganizmalara kargi savunma amagli Gretimi saglan-
maktadir. Bitkilerin gesitli bolimlerinden su distilasyonu ile elde
edilen aromatik bilesiklerdir.5%*" Gida endustrisinde bozulmayi
onlemek ve raf siiresini uzatmak maksadiyla kullaniimaktadir.5?
Terpen, terpenoit, fenilpropanoit gibi bilesenleri icermektedir.
Koruyucu etkilerinden timol, Gjenol ve karvakrol gibi bilesikler
(Tablo 3) sorumludur.®

Antimikrobiyal etkiden sorumlu kisim yag iceriginde yer alan
ucucu bilesenlerdir.5 Cesitli bilesenlerden olusan ugucu yaglar tek
bir bilesigin aktivitesine bagli degildir.5” Antimikrobiyal etki meka-
nizmas! fenolik yapilarindaki monoterpenlerin hiicre diflizyo-
nunu etkilemesi, sitoplazmaya zarar vermesi, proton yoriingesini
bozmasi ve hiicre enerji sistemine verdigi zarar ile baglantihdir.
Sitoplazmik zarin etkilenmesi hiicre 6limine neden olmaktadir.5”
Ayrica hidrofobik yapisi sayesinde hicrelerin diflizyon kabiliye-
tini artirmaktadir. Bu etki, molekdl ve iyonlarin hiicre disi ortama
sizmasina ve hicre canliliginin yitiriimesine neden olmaktadir.5®
Antioksidan etkisi de bulunan ugucu yaglar lipid oksidasyonunu
etkileyerek Uriinlerin raf stiresini uzatmaktadir.>®

Bitkisel icerikli Uriinlerin Antimikrobiyal Etkilerini Belirlemede
Kullanilan Yontemler

Bitkisel icerikli Grlinlerin antimikrobiyal etkisini belirlemede farkli
yontemler kullaniimaktadir.t® Antimikrobiyal etkinin belirlenme-
sinde ¢ogunlukla CLSI (Klinik ve Laboratuvar Standartlari Ensti-
tlsl) standartlar kullaniimaktadir. Bu standartlara gére in vitro
ortamda antimikrobiyal etkili maddenin, belli bir bakteri tiriine
karsi antimikrobiyal etkinligi belirlenmektedir. Diltisyon ve diftiz-
yon olmak Uzere iki yontemle degerlendirilmektedir.5'

Dillisyon testi, belli bir mikroorganizmayi 6ldirmek veya Ure-
mesini onlemek icin gerekli en kigilik konsantrasyon miktarini
belirlemek icin kullaniimaktadir. Tip dilisyon ve agar dillisyon
olarak iki yontem kullaniimakta olup, tip dilisyon metodunda
besiyeri olarak kalsiyum ve magnezyum igerikli Mueller- Hinton
Agar yer almaktadir. Antimikrobiyal etkili maddeler 6nce ¢ozic-
lerde hazirlanip, sivi besiyerinde seyreltiimekte, daha sonra test
edilecek mikroorganizma antimikrobiyal maddenin farkl seyrel-
tikleri bulunan tiplere ve antimikrobiyal madde olmayan kontrol
tlplne ilave edilmekte, sadece besiyeri olan tiip ise negatif kont-
rol seklinde belirlenmektedir. Tlpler 35°C'de 24 saat inkiibasyon
sliresi sonunda mikroorganizma gelisimi yoninden incelenip ve
Gremenin olmadigi, baska bir ifadeyle herhangi bir degisikligin
g6zlenmedigi en diistik konsantrasyon, MiK (Minimum inhibisyon
Konsantrasyon) dederi seklinde ifade edilmektedir. Etken mad-
delerin MBK (Minimum Bakterisidal Konsantrasyon) degeri ise ilk
asamada eklenen test mikroorganizmalarinin %99, 9 veya daha
fazlasini 6ldiren konsantrasyon ya da yeni besiyerine alindiktan
sonra herhangi bir gelismenin olmadigi en dislik konsantrasyon
olarak belirlenmektedir.®®

Agar dilisyon ve tlp dilisyon benzer yontemler olup tek far-
kin agar dillisyonda hazirlanan antimikrobiyal maddenin Muel-
ler- Hinton Agar icine eklenmesi ve iyice karistirilan besiyerinin
petrilere dokilmesidir. Antimikrobiyal maddenin farkli konsant-
rasyonlari bulunmakta ve test edilecek mikroorganizma bu pet-
rilere ekilmektedir.®'

Difiizyon testi, agar ylizeyinde farkli ydntemlerle uygulanmakta-
dir. Antimikrobiyal maddenin, test edilen mikroorganizmanin ekil-
digi besiyerine diflizyonu prensibine gore belirlenmektedir. Belirli
miktarlarda antimikrobiyal madde emdirilmis kagit diskler, test
mikroorganizmasinin ekildigi kati besiyerlerine yerlestirilmek-
tedir. Petrilerin inkiibasyonu sonunda disk etrafinda beliren zon
milimetrik (mm) olarak olglilmekte, sonuglar standart inhibiyon
zon tablolarina gore dederlendirilip calisilan mikroorganizmanin
antimikrobiyal maddelere karsi etkinligi saptanmaktadir.®> Agar

Tablo 3. Bitkilerdeki ugucu yag ve bilegenleri®®s*34555¢

Bitki Latince ad1 Aktif bilesen kism1 %
Bergamot kabugu Citrus bergamia Risso Limonen 59.2
Biberiye Rosmarinus officinalis L. 1,8-Sineol 26
Havug suyu Daucus carota L. Karatol 20.2
Karabiber Piper nigrum L. Piperin 33.5
Karanfil Syzygium aromaticum L. 1,8-Sineol 4.6
Ojenol 0.73
Kekik Thymus vulgaris L. Timol 53.57
Kignis meyvesi Coriandrum sativum L. A3-Karen 60.3
Kekik Origanum vulgare L. Karvakrol 67
Rezene Foeniculum vulgare L. trans-Anetol 56.4
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diflizyonda ise, kiltlr iceren besiyerinde belirli genislikte kuyu-
cuklar agilip, igerisine ugucu yag ilave edildikten sonra petriler
inklibe edilmektedir. Antimikrobiyal maddenin etkinligi, kuyucuk
etrafinda olusan inhibisyon zonlari ile belirlenmekte, disk difliz-
yon yontemine benzer dederlendiriimekte ve olusan zonunun gap
genisligi ile dogru orantili olarak artis gostermektedir.5® E-test
metodunda ise test edilecek mikroorganizma Mueller- Hinton
Agar ylzeyine surllmekte ve bu ylizeye belli bir antimikrobiyal
madde igeren E- test seritleri konumlandiriimaktadir. 35°C’de
18-24 saat inkiibasyon siiresi sonunda MiK degerleri, serit etra-
finda beliren inhibisyon elipsinin serit Uzerindeki dlgekle ¢akistig
noktaya gore belirlenmektedir.®’

in vitro testler korunmasi istenen durumlar icin baslangic test
modellerini barindirmaktadir. Uygun testler ile in vivo ortamda
gerceklestirilebilecek olaylari in vitro ortamda taklit etmek mim-
kiindUr. Bu testlerin basit olmasi, hizli gergeklesmesi, ucuz olmasi
sikhkla tercih edilmelerini saglamistir.®

Codu in vitro ¢aligmada yalnizca tek bir bitkisel ekstrakt incelen-
mis ve antimikrobiyal ozellik gosterdigi savunulmustur. Ancak
bu Urinlerin macun igerisinde kullaniminda diger deterjan ve
abrazivlerle bir araya gelmesi ile aktif ozelliklerini yitirebilecekleri,
antimikrobiyal etkinliklerini kaybedebilecekleri ve bitkisel igerikli
Urtnlerin konsantrasyon miktari ile antimikrobiyal aktivite ara-
sinda dogru orantili bir iliskinin olmadigi belirtiimistir. Bitkisel
ekstraktin macun igerigindeki diger maddelerle etkilesiminin
antimikrobiyal etkinligi degistirebildigi bildirilmistir2®* jn vitro
calismalaroldugu haliyle in vivo ortamataginamamaktadir. Etkinin
degisebilmesive organizmaya yan etkilerinin olabilmesi agisindan
in vivo ortamda istenilen sonuca ulagiimasi gliglesebilmektedir.

BiTKIiSEL iCERIKLi DiS MACUNLARININ
ANTIMAKTERIYEL ETKILERI iLE iLGiLi YAPILAN
GALISMALAR

Arastirmacilar, bitkisel igerikli dis macunlarinin antibakteriyel
etkileriile ilgili yapilan ¢alismalarda adiz patojenlerine karsi etkin-
liklerini 6lgme Uzerine yogunlasmislardir.

Jain ve ark., Aloe barbadensis (aloe vera) jelin dort adiz patoje-
nine (S. mutans, Clostridium bacilli, A. actinomycetemcomitans,
Staphlococcus aureus)’a karsl antibakteriyel etkisini inceledikleri
in vitro calismada 20 hastadan subgingival dis taslari ve perio-
dontal, periapikal apseleri aspire ederek ornek almislardir. Aloe
barbadensis (aloe vera) yapraklari yikadiktan sonra kalin epider-
mis tabakasi kaldirilip katr mukilagendz jeli steril bir kapta top-
lamiglardir. 10 mL jeli 100 mL %2’lik Dimetil silfoksitle (DMSO)
karistirip 4°C’de saklamis, hazirlanan jeli disk diflizyon ve mikro
dilusyon yéntemleri ile MIK degerlerini ve inhibisyon zonlarini
olemuslerdir. Kontrol grubu olarak Oflaksasin ve Siprofloksasin’in
kullanildigi calismada Aloe barbadensis (aloe vera) jelin %100 ve
%50’lik konsantrasyonlarda antibiyotiklere yakin inhibisyon zon
degeri olusturdugunu, %25 ve %12,5 konsantrasyonlarinda ise
inhibisyon zonu olusmadigini belirtmislerdir. MiK’i en disiik S.
mutans ve Staph. aureus’ta Olgmuslerdir. Ylksek konsantras-
yonlarda (>%50) alternatif antibakteriyel ajan olarak Aloe barba-
densis (aloe vera)'nin adiz patojenlerine karsi kullanilabilecegini
bildirmislerdir.t®

Cinnamomum verum (targin kabugu), Foeniculum vulgare
(rezene), Ocimum basilicum (feslegen), Mentha piperita (bahge
nanesi), Mentha spicata (mizrakli nane), Capsicum annuum (siyah
biber), Citrus histriks (kaffir limonu) ekstraktlarinin kullanildig
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Wiwatanarattanabut ve ark’nin galismasinda bitkisel igerikler S.
mutans ve L. casei’ye kargl antikaryojenik ve antiplak aktiviteleri
agar difiizyon metoduyla degerlendirilmistir. Bitkilerin yaprak,
cekirdek veya kabuklarindan elde edilen ekstraktlar hazir elde
edilmis, yapay tukurik inkubasyonu ve bakteri suglari eklenmis,
1, 2., 4., 24. saatlerde 6lclimler yapilmistir. Pozitif kontrol grubu
%2’lik klorheksidin gargarasi, negatif kontrol grubu %10’luk
Dimetil siilfoksit olarak kullanilmistir. MiK ve MBK degerleri kay-
dedilmis, Capsicum annuum (siyah biber) disinda tim bitkisel
ekstraktlarin antikaryojenik 6zellige sahip oldugu, en ylksek anti-
mikrobiyal etkinin ise Cinnamomum verum (targin kabugu)'na ait
oldugu bildirilmistir. Calismada kullanilan ekstraktlar S. mutans’a,
L. casei'den daha etkin oldugu belirtilmistir. Calisma sonugclarinin
literatlirdeki diger calismalardan farklilik gostermesinin sebebi-
nin cografik bélge, hasat zamani, ekstrakt prosedurleri, zaman,
doz farkliligi olabilecedi bildirilmistir.

Shaheen ve ark. Hindistan'da yaygin kullanilan 10 bitkisel dig
macununun alti mikroorganizmaya (S. mutans, S. sanguinis, A.
viscosus, S. aureus, S. pyogenes, C. albicans) karsi antimikrobiyal
etkilerini arastirmisglardir. Diflizyon ve full strength yontemlerini
kullandiklari ¢aligmada Streptococcus pyogenes’in bitkisel dig
macunlarina en duyarli mikroorganizma oldugunu belirlemis-
lerdir. Azadirachta indica (neem), Acacia arabica (arabik akasya),
Mentha spicata (mizrakh nane) bitkisel ekstraktlarini iceren
Danthi Kanthi'nin A. viscosus diginda 1 : 1 konsantrasyonda ve full
strengthte en etkili bitkisel macun oldugunu bildirmiglerdir. Gly-
cyrrhiza glabra (meyan koku), Caryophylli aetheroleum oil (karanfil
yagi), Mentha piperita (nane), Curcuma longa (zerdegal) bitkisel
ekstraktlarini iceren Amar Premium S. aureus disinda bes mik-
roorganizmaya karsi genis inhibisyon zonu olusturdugunu, Can-
dida albicans’a kargl Amar Premium’un onemli etki gosterdigini
ve Salvia officinalis (adagayi), Commiphora myrrha (mur), Eucal-
yptus globus (Gkaliptus), Melaleuca alternifolia (cay adaci yag),
Matricaria recutita (papatya) bitkisel ekstraktlarini iceren Colgate
Herbal'in S. aureus diginda diger bes mikroorganizmaya karsi
antimikrobiyal etkisi oldugunu belirtmislerdir.2®

Randall ve ark. bitkisel igerikli ve fluoridli dis macunlarinin in vitro
S. mutans’a karsl antibakteriyel etkilerini inceledikleri galismada,
Avustralya’da populer olarak kullanilan 16 adet dis macununu
degerlendirmiglerdir. Agar diflizyon metodu kullanilan ¢aligmada
macunlarin altisi bitkisel icerikli dis macunu olup ayrica fluoridli
icerikleri de incelemiglerdir. Negatif kontrol grubu PBS (phosphate
buffer salin) ve pozitif kontrol grubu olarak da %0,25’lik klorheksi-
dini kullanmiglardir. Fluoridli dis macunlari igerisinden en yiksek
antibakteriyel etki Colgate Total’ de saptanmis olup, bu degerle-
rin fluorid konsantrasyonu ile dogru orantili olmadigini, kullanilan
bitkisel dis macunlarindan Eucalyptus globus (6kaliptus), Cinna-
mon Cinnamomum verum (targin), Mentha piperita (nane) iceren
Herbal Fresh ve Carum petroselinum (maydanoz), Seed oil (tohum
yagi) iceren Macro’'nun antibakteriyel etkinliginin oldugunu belirt-
mislerdir. NaF, SLS, triklosan, stanndz fluorid, sodyum monofluo-
rofosfati ayri ayri degerlendirmisler ve en genis inhibisyon zonun
stannoz fluorid igerikli macunda oldugunu (24,3 mm), macun
icerisindeki SLS’nin triklosan ve klorheksidinden daha fazla anti-
mikrobiyal 6zellige sahip oldugunu ve fluoridli dis macunlarin,
fluorid icermeyenlere gore S. mutans’a kargi daha etkili oldugunu
bildirmislerdir.”

Tatikonda ve ark. bitkisel ekstrakt iceren ve icermeyen iki dis
macununun plak ve gingivitis Uzerine antimikrobiyal etkinliklerini
klinik olarak karsilastirdidi bir calismaya 35-43 yas arasi 30 Kisi
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dahil etmislerdir. En az 20 dogal disi olan ve sondalama derinligi
3 mm’den az olan bu hastalar iki gruba ayriimig ve plak ve gingival
indeks skorlarini 6lgilmistir. Gruplardan biri mentol, metil ase-
tat, 6jenol iceren Dabur Red isimli bitkisel dis macunu, digeri ise
fluorid ve triklosan iceren Pepsodent dis macununu kullanmiglar-
dir. 30 glinlik kullanim sonrasi plak ve gingival indeks skorlarini
calismanin ilk gtinlyle karsilagtirmislar, her iki grubun da plak ve
gingival indeks skorlarinin birbirine yakin oldugunu, plak biriki-
mini onleyebildiklerini ve gingivitis olusumuna engel olduklarini
belirtmislerdir. iki grup arasinda istatistiksel agidan anlamli farkin
bulunmamasina ragmen, Dabur Red’in dental plagi kaldirmada
triklosan ve fluorid igeren Pepsodent’e gore daha etkili oldugunu
bildirmiglerdir.®

Bitkisel igerikli dis macunlarinin plak ve gingivitis tzerine klinik ve
biyokimyasal etkinligini arastiran George ve ark., 18-65 yas arali-
ginda 30 kisinin katildigi calismada fluorid icerikli Colgate ve Mat-
ricaria recutita (papatya), Salvia officinalis (adagayi), Commiphora
myrrha (mur), Eucalyptus globus (0kaliptus), sesquiterpene iceren
Colgate Herbal dis macunlarini karsilagtirmislar, calisma baslan-
gicinda gingival ve plak indekslerini olgmusler ve katilimcilarin
uyarilmamis tukdrtklerini toplayarak pH degerlerini kaydetmis-
lerdir. 30 glin boyunca devam eden calismada glinde iki kez dig
fircalama strecini kontrol ve test gruplarinda takip etmiglerdir.
Colgate Herbal dis macununun igeriginde antiinflamatuar etkisi
olan Matricaria recutita (papatya); antibakteriyel, antifungal, anti-
viral etkileri oldugu bilinen Salvia officinalis (adagayi); antiseptik
ve yara yeriiyilesmesinde etkili Commiphora myrrha (mr); aroma
verici ve antiseptik etkili Eucalyptus globus (6kaliptus) bulundu-
gunu belirtmislerdir. Colgate Herbal macun grubu iginde plak ve
gingival indeks skorlarinda istatistiksel agidan anlamli olarak fark
bulundugunu, pH degerlerinde ise anlaml farkin bulunmadigini
belirtmislerdir. Colgate grubunda ise plak ve gingival indeks skor-
larinda istatistiksel agidan anlamli fark bulunmamisg, ancak asidi-
tesinin degisiklik gosterdigini bildirmislerdir. Colgate ve Colgate
Herbal macun gruplari karsilastirildiginda plak ve gingival indeks
skorlari arasinda istatistiksel agidan anlamli bir farkin olmadigini
belirtmislerdir.®®

Shanmugapriya ve ark. 18-25 yas arasl 30 saglikli bireyde ev
yapimi bitkisel bir dis macununun antiplak etkisini karsilastir-
mak i¢in plak ve gingivitis skorlarini dlgen bir ¢alisma yapmis-
lardir. Gruplardan biri ev yapimi ve biri ticari macun kullanacak
sekilde iki gruba ayrilan bireylerin timine Modifiye Bass Tek-
nigi 6gretilerek, bu yontem ile diglerini bir hafta diizenli olarak
3-5 dk firgalamalari gerektigi belirtilmistir. Ev yapimi macun
icerisinde Caryophylli aetheroleum oil (karanfil yagi), Cocos
nucifera (hindistan cevizi), Mentha piperita oil (nane yagi), su,
sodyum bikarbonat kullanilirken, iceriginde SLS, triklosan,
kalay fluorid, Mentha piperita (nane) ve aluminyum oksit yer
alan ticari bir macun kullandiriimistir. Plak 6rnekleri alinmadan
once, benzer ve karsilastirilabilir baslangi¢ plak seviyelerine
getirmek icin bireylerin 72 saat hicbir sekilde dislerini fircala-
mamalari istenmistir. Plak ve gingivitis skorlari Quigley-Hein
Plaque indeksine gore kaydedilmistir. Macunlar rastgele ola-
rak dagitilmis, bir hafta kullanim stiresi sonunda plak skorlari
belirlenmis, yeni macun kullanilmadan once bir hafta sire ile
macunsuz firgalatiimig, daha sonra 72 saat fircalama isleminin
yapilmamasi gerektigi bildirilmistir. Degistirilen macunlarla
bir hafta boyunca dizenli fircalamalari saglanmistir. Calisma
sliresi sonunda son plak skorlari kaydedilmis ve her iki macun
da plak skorlarinda azalma istatistiksel agidan anlamli bulun-
mustur (P < ,001). Ticari macuna ait ortalama plak skoru 1,93

+ 1,562 iken; ev yapimi macuna ait ortalama plak skoru 2,35 +
1,39 olarak kaydedilmistir. Aragtirmacilar tarafindan ev yapimi
hazirlanan Caryophylli aetheroleum oil (karanfil yagi), Cocos
nucifera (hindistan cevizi yadi), Mentha piperita oil (nane yagi)
bitkisel macunun etkili plak onleyici olarak kullanilabilecegi
bildirilmistir.”

Turkiye'de bitkisel dis macunlarindan Calendula officinalis (ayni-
sefa) iceren Weleda, ksilitol, hindistan cevizinden derive edilmis
gliserin igeren Jack NJill, ksilitol, Salvia officinalis (adagayi), Man-
gifera indica (mango) iceren Bioplante, ksilitol, Aloe barbadensis
(aloe vera), Foeniculum vulgare (rezene), Commiphora myrrha
(mur) iceren Urtekram, Aloe barbadensis (aloe vera), Cocos
nucifera (hindistan cevizi), Eucalyptus radiata (Okaliptus) iceren
Radius, Melaleuca alternifolia (gay adaci) iceren Eurofresh, Mentha
piperita (nane) iceren Logodent, Eucalyptus globus (Okaliptus),
Salvadora persica (misvak) iceren Spumy, ksilitol, Tillia cordata
(thlamur), Lonicera caprifolium (hanimeli), Populus tremuloides
(titrek kavak agaci) iceren R.O.C.S., Aloe barbadensis (aloe vera),
Lonicera caprifolium (hanimeli), Glycyrrhiza glabra (meyan) iceren
Splat, ksilitol, Melaleuca alternifolia (cay adaci), Salvadora persica
(misvak) iceren Naturalive, Aloe barbadensis (aloe vera), ksili-
tol iceren Azetabio ve Biosmile, Salvadora persica (misvak), Aloe
barbadensis (aloe vera), ksilitol, Melaleuca alternifolia (¢ay agaci)
iceren Ersag, Melaleuca alternifolia (cay adaci), Salvia officinalis
(adagay1), Caryophylli aetheroleum (karanfil), Eucalyptus globus
(6kaliptus), Salvadora persica (misvak), Mentha piperita (nane) ice-
ren Agarta marka dis macunlari bulunmaktadir.

SONUG

Bitkisel igeriklerin kullaniminin kimyasal igeriklerin sebep olabile-
cegi bircok yan etkiyi dnleyebilecedi diistincesi ile uygun dozlarda
geleneksel antimikrobiyaller olarak kullanimlari ile agiz ve dis sag-
ligr acisindan kazanilacak olumlu katkilar en dogdal yol ile elde edil-
mis olacaktir. Bitkisel molekullerin Griin galigmalari icin kilavuz
ilkelerin bildirilmesine ihtiya¢ duyuldugu ve sentezlenmis kanit-
larin kalitesinin distklUgu nedeni ile agiz hijyen Grinleri kullani-
minda bitkisel dis macunlarini fluoridli dis macunlarina alternatif
olarak tavsiye etmek icin heniiz erken oldugu distintlmektedir.
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Case Report Olgu Sunumu

Erosive Lichen Planus Affecting the
Gums: A Case Report

Disetini Etkileyen Eroziv Liken Planus: Vaka Raporu

ABSTRACT

Oral lichen planus (OLP) is a more common autoimmune inflammatory disease than other derma-
toses. It causes symptoms such as painful ulcers and a burning sensation, prompting the patient
to seek help from a health-care provider. While it occurs clinically in various forms, the reticular
form is the most common. Oral lichen planus is considered by many researchers to be a premalig-
nant condition. The purpose of this case report is to discuss the clinical features of OLP.

Keywords: Malignant transformation, oral lichen planus, OLP etiology

0z

Oral liken planus (OLP) diger dermatozlara gore daha sik goriilen enflamatuvar otoimmun bir
hastaliktir. Agrili Glserler ve yanma hissi gibi semptomlar olusturarak hastanin saglik kurulusuna
basvuru yapmasina neden olmaktadir. Klinik olarak gesitli formlarda karsimiza gikarken en sik reti-

kiler form gortlmektedir. OLP’un pre-malign oldugu birgok arastirmaci tarafindan kabul edilmek-
tedir. Bu vaka raporunun amaci OLP’ un klinik 6zelliklerini tartismaktir.

Anahtar Kelimeler: Oral liken planus, malign transformasyon, OLP etyolojisi

INTRODUCTION

Lichen planus is a chronic inflammatory disease of unknown etiology that frequently affects mucous
membranes, skin, genital mucosa, scalp, and nails. This disease was first described by Erasmus Wilson
in 1869."' Women are affected twice as often as men.2 Patients 50 years of age and older are more com-
monly affected.® Lichen planus affecting the oral mucosa is called oral lichen planus (OLP) and may
occur alone or together with skin lesions. The incidence of OLP is 1.9%, which is more common than
the cutaneous form (0.23%). On clinical examination, OLP can be divided into 6 types: papular, reticu-
lar, plaque-like, atrophic, erosive, and bullous types.* The most common type is the reticular pattern
that appears as thin white lines known as Wickham'’s striae. The OLP may occur along with systemic
diseases such as diabetes mellitus, hepatitis C, and hypertension. Lichenoid lesions can be triggered
by various medications, such as antibiotics, antihypertensives, anti-inflammatories, and antimalarials.
Metal restorations can also trigger lichenoid reactions in the adjacent oral mucosa.® Treatment of OLP
is usually performed when erosive lesions or ulcerations are present. Before starting local or systemic
treatment, it is important to eliminate all factors that may be responsible. Various therapeutic agents
can be used in the treatment of OLP, including topical, intralesional steroid and systemic corticoste-
roids, immunosuppressants, retinoids, and immunomodulatory drugs.®

CASE PRESENTATION

A 52-year-old female patient was admitted to Kirikkale University Faculty of Dentistry, Department
of Periodontology, complaining of pain and redness of the buccal mucosa and gums. During history-
taking, it was noted that the red lesions had been in the mouth for 1.5 years with no previous pain and
that she suffered from type 2 diabetes. The patient was a nonsmoker. Intraoral examination revealed
erosive lesions on the gums and Wickham'’s striae on the buccal mucosa (Figure 1).

Histopathologic examination and direct immunofluorescence examination by punch biopsy from the
gingival area where the lesion was most severe were performed to make a definitive diagnosis (Figure 2).

Histopathological examination of the tissue revealed mucosal tissues, in which epithelial and con-
nective tissues were seen separately. In the fragment belonging to the surface of the parakeratinized
mucosal epithelium, degeneration and loss of basal layer cells were observed, and inflammatory cells
were found to invade the epithelium. In the connective tissue fragment, lymphocytic infiltration is
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Figure 1. Image of redness on the patient’s gums and Wickham'’s striae
on the buccal mucosa.

present in the form of a band in the lamina propria. In the mate-
rial sent for freezing, limited connective tissue was seen beneath
the edematous epithelium. In the immunofluorescence studies
performed, fibrinogen was focally positive, whereas C3, immuno-
globulin G (IgG), IgM, and IgA were negative. As a result of clinical
and histopathological examinations, the patient was diagnosed
with erosive lichen planus. As part of periodontal treatment, the
patient was recommended a mouth rinse with 0.2% chlorhexi-
dine gluconate to remove calculus and train oral hygiene. The
patient was recommended topical clobetasol propionat. for 2
weeks. After the application of topical corticosteroids, it was rec-
ommended not to eat or drink anything for at least 1 hour to allow
the drug to remain on the surface of the lesion for a while. As a
result of the treatments, the patient’s burning or painful symp-
toms disappeared (Figure 3).

During regular follow-up, the lesions were found to recur after
6 months (Figures 4 and 5). The patient was consulted by the
department of dermatology, and a follow-up examination was
performed in our clinic.

Figure 3. The appearance 1 month after the application of topical
clobetasol propionate.

DISCUSSION

Although the etiology is not fully known, the disease is thought
to be caused by a specific antigenic mechanism or autoimmune
response triggered by alteration of epithelial basal cells, as well
as nonspecific mechanisms and multivariate factors. Antigen-
specific mechanisms may include limited antigen presentation
by lesional keratinocytes, including major histocompatibility
complex (MHC) class | and MHC class Il. Many nonspecific mecha-
nisms may play a role, including heat shock proteins, reactive oxy-
gen products, stress, and mast cell chemotaxis.” The incidence of
the disease is higher than that of other dermatoses and is more
common in older women than in men. It is said that the lesion can
be precancerous and turn into a malignant lesion. In particular,
OLP has a risk of transforming into oral squamous cell carcinoma,
and various publications have reported that this risk ranges from
0-12.5%.8 However, there are authors who do not consider lichen
planus lesions to be malignant.®

There are factors such as human leukocyte antigen, dental mate-
rials, infectious agents (gram-negative anaerobic bacilli and

Figure 2. The appearance after performing a punch biopsy.

Figure 4. The control picture of the patient after 3 months.
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Figure 5. The patient’s control appearance after 6 months.

spirochetes), and stress that have various contributions to OLP.
Oral lichen planus has been associated with diabetes, hyperten-
sion, hepatitis C virus, thyroid disease, celiac disease, and other
immune-mediated diseases.'®" In support of the literature, type
Il diabetes is known to be present in our case. On the contrary,
3 months after receiving the diagnosis of erosive lichen planus,
our patient was admitted to the Department of Internal Medi-
cine for examination, and hypertension was diagnosed during
the examinations. A case of Grinspan syndrome with the triad of
OLP, diabetes, and hypertension has been described in the litera-
ture. Because drug treatment for diabetes and hypertension can
cause lichenoid reactions on the oral mucosa, it has been ques-
tioned whether Grinspan syndrome is an iatrogenically induced
syndrome.’® The fact that our patient was diagnosed with hyper-
tension following treatment with OLP suggests that the drugs he
was taking could cause this. Diabetes and hypertension medica-
tions can cause lichenoid reactions, and treatment of OLP can
also lead to iatrogenic hypertension. Our case presentation rep-
resents new information in the literature in this regard.

The areas most commonly affected by OLP are the buccal mucosa,
tongue, lips, gums, floor of the mouth, and palate. A burning sen-
sation in the oral mucosa is a common symptom. In erosive OLP,
varying degrees of ulceration may occur. The periphery of the
lesion can usually be demarcated by thin, white, radiating lines—
Wickham'’s striae. Involvement of the gingiva in erosive OLP can
lead to desquamative gingivitis, which is why pain and burning in
the affected area make the patient symptomatic. In our case, the
anterior gingival region is affected, which is frequently mentioned
in the literature and is symptomatic. This clinical presentation
is not only a specific presentation for OLP. A similar clinical pre-
sentation can occur in many diseases, such as cicatricial pem-
phigoid, lupus erythematosus, pemphigus vulgaris, and linear
IgA dermatosis. In addition, conditions such as hormonal dis-
orders, candidiasis, lichenoid lesions, and vulvovaginal-gingival
syndrome should be considered in the differential diagnosis of
oral erosive lichen planus.'?'® Our definitive diagnosis was made
by biopsy. In our case, direct immunofluorescence (DIF) was per-
formed for the differential diagnosis of diseases of the pemphi-
gus group (paraneoplastic pemphigus) and pemphigoid (mucous
membrane pemphigoid).”* Immunoglobulin G and C3 were nega-
tive. Antibodies raised against the cell surface of keratinocytes
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can be detected in the diagnosis of diseases of the pemphigus
group. The detection of specific antibodies against the intermedi-
ate substance (matrix) in the tissue and serum of the pemphigus
patient is necessary for a definite diagnosis. Immunofluorescence
techniques are now one of the most important diagnostic meth-
ods for immunobullous diseases.” Intercellular IgA deposits are
observed in 50% of cases of IgA pemphigus at DIF. In our case, IgA
was negative for linear IgA in direct immunofluorescence.

The goal of treating symptomatic OLP is to relieve sore ulceration
or a burning sensation. A staged approach should be adopted.
There is limited evidence from randomized controlled trials on
the exact efficacy of the various commmonly used preparations.
In addition to treatment, patients should be educated about the
need for good oral hygiene, and all causes of mucosal trauma,
such as inappropriate dentures, sharp points, and weak dental
restorations, should be eliminated.”® Patients should be edu-
cated that there is a very low risk of malignancy associated with
OLP and that long-term surveillance is appropriate.” In our case,
it was suggested that the dentures be replaced, but the patient
stated that he would have this done later because he was work-
ing alot.

When treating OLP, pay attention to the medications used. Since
the cause of OLP is currently unknown, there are no specific pre-
ventive measures for this disease. Diseases associated with OLP
should be carefully investigated. However, regular clinical follow-
up should be performed to exclude the risk of malignancy. For
early diagnosis of oral squamous cell carcinoma, long-term fol-
low-up of patients with OLP is required. Follow-up intervals can
be adjusted to 2 months or 12 months, depending on the patient.
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