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FROM THE EDITOR

We are very pleased to announce to you that our journal, Eurasian Dental Research, which is a new scientific journal in the field of
dentistry, has started its publication life.

Eurasian Dental Research aims to contribute to the literature by publishing manuscripts at the highest scientific level on all fields of
dentistry. The journal publishes original articles, and rare case reports that are prepared in accordance with ethical guidelines.

The journal is the official publication of Biruni University and published triannually in April, August, and December. The publication
language of the journal is English.

No fees or charges are required for manuscript processing and publishing with Eurasian Dental Research.
We aim to be accepted in the internationally respected indices and discovery services in the coming years.

We will be happy to see your scientific studies and articles in Eurasian Dental Research, the journal of our Faculty.

Prof. Dr. ilknur OZCAN
Editor in Chief
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Does the Type of Impacted Third Molar Induce the Formation of Car-
ies on the Distal Surface of the Second Molar? A Different Qutcome
and Interpretation

Musa Kazim UCUNCU!* © , Raghib SURADI?

Abstract

Aim Investigators have different ideas about whether or not the third molars should be extracted as a preventive measure. The aim of
this study is to evaluate the relationship of impacted third molar with the frequency of caries on the distal surface of the second molar.
Material and method In this prospectively designed study, oral examination and panoramic radiographic images of 438 patients were
performed. All of the second and third molars on the mandible are classificated by the eruption levels and angulation degrees. The pres-
ence of caries on the distal surface of the second molars was determined with the help of ICDAS-II criteria. Pearson Chi-Square and
McNemar test was used to compare categorical variables and both segments.

Results The participants in the study ranged in age from 18 to 62, with a mean age of 28.33+ 9.2 years. While a total of 1752 teeth were
examined and both segments were evaluated for angulation type and level of eruption. The most frequent angulation type was vertical,
and the most frequent eruption level was A. Mesioangulation was the most common type of angulation associated with caries in adjacent
teeth.There was a statistically significant variation in the prevalence of caries between the two segments (p<0.001; x2=0.241). More caries
was seen in adjacent teeth with vertical on the right segment and mesioangulation on the left.

Conclusion Prophylactic extraction of third molars should be considered comprehensively. The fact that different types of angulation

increase caries susceptibility in both segments highlights the need to evaluate all caries development factors concurrently.

Keywords Dental caries, Digital radiography, Impacted third molar, Mesioangulation, Prospective study

Introduction

Among teeth that are impacted owing to pathological
problems such as another tooth or a cyst, surgery of the third mo-
lars is one of the most often done interventional operations in the
mouth, jaw, and face region (1). Third molars, which are the most
frequently impacted teeth (2), are found to be impacted in various
types of positions by clinical and radiographic examination and
have caused irreversible pathologies in the surrounding tissues and
teeth (3) such as pericoronitis, periodontitis, cystic lesions, man-
dibular fractures, and dental caries on the distal surface of second
molar (4,5).

In the 1990s, preventive excision of the third molar was
refuted in a variety of scientific fields (6,7). In recent years, however,
researchers have examined whether the eruption level and angula-
tion type of the third molar are connected with caries production in
the distal second molar (3,5,8-11).
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Previous studies exploring the relationship between
lower third molar angulation degrees and caries frequency were
predominantly retrospective (11-13). In addition, it was revealed
that there was no research comparing segments and that there
were just a few prospective investigations (3,14).

From this perspective, the purpose of this study is to de-
termine if there is a relationship between the impacted type and
angulation degrees of the lower third molar and the distal caries of
the lower second molar. The following hypotheses are established:
1) The frequency of distal surface caries of the lower second molar
tooth is associated with the impacted type and angulation of the
lower third molar. 2) The mesioangular lower third molar is the
most common source of caries on the distal surface of the second
lower molar. 3) According to the segments, the incidence of caries
on the distal surface of the lower second molar did not consider-
ably change.

Material and Methods
Ethics approval and sample calculation

After receiving approval from the ethics committee
(2022/68-20), the universe sample calculation was conducted
using “Cohen’s effect size coefficients” (5). Assuming that the as-
sessments will have a small effect size (d=0.20), the power of the
study is stated as 1-83 (8 = Type II error probability) to calculate
the sample size; a: It was determined that the sample size must be

Ugiincii MK, Suradi R. Does the type of impacted third molar induce the formation of caries on the distal surface of the second molar? A different outcome and interpretation. EDR. 2024;2(1):1-
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at least 416 in order to reach a power of 95% at the 0.01 level.

Design of study

Patients who applied to the Biruni University Faculty of
Dentistry between April and November 2022 comprised the re-
search group. Initially, oral and radiographic examination was per-
formed by two clinicians. Before beginning the trial, two clinicians
with at least five years of dental experience were calibrated for car-
ies diagnosis (15) and identification of the third molar tooth (16).
Self-calibrated clinicians examined 30 patients twice with a 1-week
delay between examinations to identify caries. Moreover, the in-
terclass coefficients of the two clinicians were calculated (Table
I). In the study, clinical and radiographic data of the mandibular
second and third molars were conducted on subjects older than
18 years. The investigation comprised 438 participants older than
the age of 18 whose panoramic radiographic images (Orthophos
XG Sirona, Dentsply, Bensheim, Germany) and dental anamnesis
were complete. Patients under the age of 18, those undergoing or-
thodontic treatment, those with a systemic disease or condition,
and those with pathology in the alveolar bone were excluded from
the research. Those whose radiographic data were faulty for an as-
sortment of reasons were also excluded. Exclusion criteria include
a history of dental treatment, a periapical lesion, or abnormalities
in any of the teeth to be examined (4.7, 4.8; 3.7, 3.8). The intraoral
eruption types and angulation degrees of teeth 4.8 and 3.8 were
determined. The distal surfaces of teeth 4.7 and 3.7, as well as the
mesial surfaces of teeth 4.8 and 3.8, were evaluated for the presence
of caries.

Table 1: Intraclass and Interclass Correlation Coefficient

Intraclass Cronbach’s %95 Confidence Interval Kappa.
Correlation Alpha
Coefficient Lower Bound Upper Bound Value Approx T.
XXX 0.972 0.943 0.987 0.874 9.746
XX 0.947 0.879 0.972

Detection of dental caries and classification impact third molar

Archer’s and Shiller’s methods were used to determine
the impact type and angulations of the impact third molars. While
determining the type of impacted lower third molars by Archer’s
classification (17) (Figure la-1c), the angulation degree was deter-
mined with the help of Shiller’s (18) method (Figure 2a-2d). Lev-
els of eruption according to Archer’s classification A: The occlusal
surface of the lower wisdom tooth is at or above the other teeth; B:
The occlusal surface of the lower wisdom tooth is above the occlu-
sal level of the second molar but below the occlusal level; C: The
occlusal surface of the lower wisdom tooth is the below the level of
the cementoenamel junction. Rare angulation forms such as buc-
colingual, mesoinversion, distoinversion, and distohorizontal were
categorized as “others” and excluded from the study.

By using software (Paint 96 DPI, Windows 10 Pro 64 Bit,
Microsoft, Redmond Washington, USA), the panoramic radio-
graphic images were processed in a digital environment, and draw-
ings were created to assess the categorization. The angle of angula-
tion was formed by intersecting lines drawn parallel to the occlusal
surfaces of the lower second and third molars. The “online protrac-
tor” was utilized to calculate the angulation angle (Figure 3a-3b).

Thanks to that, using a protractor on the picture, the angulations
were determined. 110 to 790 degrees were classified as mesioangu-
lar; -100 to 100 degrees as vertical; horizontal values between 800
and 1000 degrees were classified as distoangular.

Figure 1: The level of impacted third molar by Archer’s Classification. a: the erup-
tion level is “A’, b: the eruption level is “B’, c: the eruption level is “C”

In the study, the ICDAS-II scale was employed to di-
agnose caries in the second lower molar. In the first stage of the
ICDAS-II scale’s two-stage coding process, the kind of restorative
material on the affected tooth is specified. In this study, the initial
value was considered to be 0 since untreated teeth were evaluated.
In the second phase, a numerical definition of caries ranging from
0 to 6 was created based on the depth and characteristic of caries.
Teeth having values of 0, 1, 2, and 3 were considered to have “no
caries,” whereas those with values of 4.5 and 6 were considered to
have “caries” (15). The crown surfaces of the teeth categorized as
A and B by Archer classification were evaluated and their ICDAS
scores were established. Due to the inability to do an oral exam-
ination on class C teeth, caries was diagnosed using panoramic ra-
diography. Teeth having D1, D2, and D3 levels were described as
having “caries,” but teeth with a DO value were described as having
“no caries.”(19).

Figure 2: Determining the type of angulation by Schiller’s Method. a: Verical, b:
Mesioangular, c: Distoangular, d: Horizontal

Statistical methods (mean, standard deviation, median,
frequency, and ratio) were used while evaluating the study data,
and the SPSS (version 22, IBM Corporation, New York, USA)
package program was used. Pearson Chi-Square test was used to
compare categorical variables, and the data were analyzed statisti-
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cally. McNemar test was used when comparing both segments. The
statistical significance level was accepted as p<0.05.

Figure 3: A line parallel to the occlusal surface of both teeth was drawn, and then
the online protractor was placed by digital cursor. Fig. 3b: The angle formed at the

intersection of the lines was measured digitally with the online protractor.

Results

The research comprised individuals between the ages
of 18 and 62, with a mean age of 28.33+ 9.2 years. While a total
of 1752 teeth were investigated and both segments were assessed
combined as angulation type, the most prevalent angulation type
was vertical (55.1%), followed by mesioangular (38.2%). Distoan-
gular and horizontal were quite uncommon, accounting for 2.7%
and 3.9%, respectively (Table II). While the type of A was the most
common type of impacted in both segments (71.1%), the type of C
was the least (8%). Caries were observed in 31.3% (n=137) of the
lower left second molars; on the right, this rate was 18.5% (n=81).
Caries are seen in 18.5% of the lower left third molars; on the right,
this rate was found to be 19.2% (n=84). Angulation types, eruption
levels, and the presence of caries in all of the examined teeth are
shown in Tables III and IV, according to age and gender.

There was a relationship between the angulation and im-
paction type of the lower right third molar and the frequency of
caries in the lower right second molar (p=0.039; p=0.025), respec-
tively. There was no relationship between the prevalence of caries
in both teeth (p=0.306) (Table II). In addition, there was no link
between the type of angulation of the third molar and the frequen-
cy of caries in the third molar (p=0.977) (Table V); the degree of
impacted type had a statistically significant effect on the frequency
of caries (p<0.05). There was no statistically significant relationship
between caries occurrence around both teeth at right segment (p=
0.625) (Table VI).

There was a strong association between the angulation
and level of impaction of the lower left third molar and the preva-
lence of caries in the lower left second molar (p<0.001; p=0.004). In

addition, a statistically significant relationship was found between
the occurrence of caries around both teeth (p<0.001) (Table VI).

Table 2: Relationship of all the examined teeth with each other

(4.8) (4.7) prevalence (3.7) prevalence  (3.8) impacted
impacted  of caries on distal  of caries on distal level and angu-
level and surface n (%) surface n (%) lation degree
mguhtll :n Caries Caries Caries Caries n(%)

%) ) (+) ) (+)

Mesioangular 163 131 32 92 80 172(39.3%)
(37.2%) (30%) (7%) (21%)  (18%)
Vertical 246 212 34 195 42 237(54.1%)
(56.2%) (48%) (7%) (44%) (9%)
Distoangular 17 (3.9%) 17(3%) 0(0%) 7(1%)  0(0%) 7(1.6%)
Horizontal 12(2.7%)  10(2%) 2(1%) 7 (1%) 15 22(5%)
(3%)
P a: p=0.039* (x2=4.261) b: p<0.001** (x2=44.472)
A 311(71%) 271 40 229 83 312(71.2%)
(62%) (9%) (53%) (18%)
B 94(21.5%) 71 23 49 36 85(19.4%)
(17%) (5%) (12%) (8%)
(o} 33(7.5%)  28(6%) 5(1%) 23 (5%) 18 41(9.4%)
(4%)

¢ p=0.025* (x2=7.418) d: p=0.04* (x2=11.063)

a: the relationship between the type of angulation (4.8) and the frequency of dental caries on distal surface (4.7);
b: the relationship between the type of angulation (3.8) and the frequency of dental caries on distal surface (3.7);
c: the relationship between the impacted level (4.8) and the frequency of dental caries on distal surface (4.7);
d: the relationship between the impacted level (3.8) and the frequency of dental caries on distal surface (3.7);

Pearson Chi-Square Test *p<0.05 **p<0.001

Table 3: The relationship of angulation and impacted level with caries frequency in

both segments according to gender

Segmentation Angulation and Female n(%) Male (2%) P
impacted level
Fourth segment Mesioangular 94 (22%) 69 (15%) 0.520 (2=2.264)
Vertical 154 (36%) 92 (22%)
Distoangular 8 (1%) 9 (2%)
Horizontal 7(1%) 5(1%)
A 188 (43%) 123 (27%) 0.945 (y2=0.114)
B 56 (13%) 38 (9%)
C 19 (4%) 14 (3%)
No caries (4.7) 220 150 0.328 (x2=0.341)
Caries (4.7) 43 25
'Third segment Mesioangular 98 (23%) 74 (17%) 0.530 (x2=1.270)
Vertical 148 (34%) 89 (21%)
Distoangular 4 (1%) 3 (1%)
Horizontal 13 (2%) 9 (2%)
A 183 (41%) 129 (29%) 0.596 (x2=1.036)
B 55 (13%) 30 (7%)
© 25 (6%) 16 (4%)
No caries (3.7) 169 (38%) 132 (31%) 0.009 (x2=6.099)
Caries (3.7) 94 (22%) 43 (9%)
Pearson Chi-Square Test *p<0.05 **p<0.001

There was no relationship between the angulation type
of the third molar and the frequency of caries in the third molar
(p=0.196). In contrast, the impacted level of the lower left third
molar considerably increases the prevalence of caries on the dis-
tal surface of the lower left second molar (p<0.001) (Table V). In
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addition, there was a statistically significant difference in the oc-
currence of caries in the lower second molars between the two seg-
ments (x2=5,187, p<0.001) (Table VII).

Table 4: The relationship of angulation and impacted level with caries frequency in
both segments according to age

Angulation and 18-30 31-40 41< P
impacted level n(%) n(%) n(%)
Fourth Mesioangular 128 (30%) 23 (5%) 12 (2%) 0.008*
segment (x2=13.734)
Vertical 152 (35%) 66 (16%) 28 (6%) X
Distoangular 10 (2%) 5(1%) 2 (1%)
Horizontal 12 (2%) 0 0
A 208 (48%) 75 (18%) 28 (6%) <0.001**
(X2=20.060)
B 78 (18%) 10 (2%) 6 (1%)
C 16 (3%) 9 (2%) 8(2%)
Third segment  Mesioangular 137 (33%) 18 (4%) 17 (3%) <0.001**
(x2=41.344)
Vertical 143 (33%) 76 (17%) 18 (4%)
Distoangular 5(1%) 0 2 (1%)
Horizontal 17 (3%) 0 5(1%)
A 200 (46%) 81 (18%) 31 (7%) <0.001**
(x2=23.972)
B 75 (18%) 7 (1%) 3(1%)
C 27 (6%) 6 (1%) 8 (2%)

Pearson Chi-Square Test *p<0.05 **p<0.001

Table 5: The relationship between the third molars in both segments

(4.8) (4.8) prevalence of caries on (3.8) (3.8)
impacted distal surface n (%) prevalence of caries on impacted
level and distal surface level and
angulation n.(%) angulation

degree degree

n.(%) ) ) ) i n (%)

Caries (-) Caries (+) Caries (-) Caries (+)
Mesioan- 163(37.2%) 132 (30%) 31 (7%) 147 (33%) 25 (5%) 172(39.3%)
gular
Vertical 246(56.2%) 199 (45%) 47 (10%) 186 (42%) 51 (11%) 237(54.1%)
Distoan- 17(3.9%) 11(2%) 6 (1%) 7(1%) 0 (0%) 7(1.6%)
gular
Horizontal 12(2.7%) 12 (2%) 0(0%) 17 (3%) 5 (1%) 22(5%)
p a: p=0.977 (x2=0.046) b: 0.196 (x2=3.258)
A 311(71%) 241 (55%) 70 (15%) 236(53%) 76(17%) 312(71.2%)
B 94(21.5%) 86 (20%) 8(1%) 85(19%) 0 (0%) 85(19.4%)
C 33(7.5%) 27 (6%) 6 (1%) 36(8%) 5(1%) 41(9.4%)

c: p=0.01* (x2=9.147) d: p<0.001** (x2=27.487)

a: the relationship between the type of angulation (4.8) and the frequency of dental caries on (4.7); b: the re-
lationship between the type of angulation (3.8) and the frequency of dental caries on (3.8); c: the relationship
between the impacted level (4.8) and the frequency of dental caries on (4.8); d: the relationship between the
impacted level (3.8) and the frequency of dental caries on distal surface (3.8)

Pearson Chi-Square Test *p<0.05 **p<0.001

Table 6: Frequency of dental caries in all examined teeth

‘The preval 'The prevalence of dental caries ‘The prevalence of dental caries  'The prevalence
of dental (4.7) 3.7 of dental
caries (4.8) n n caries (3.8)
n n
Caries (-) Caries (+) Caries (-) Caries (+)

No caries 301 53 264 93 No caries
Caries 69 15 37 44 Caries

p 0.625a (x2=0.239) <0.001b** (2=24.548)

“The minimum expected count is 13.04 (Continuity Correction)

b The minimum expected count is 25.34 (Pearson Chi-Square) ** p<0.001

Table 7: Calculating the difference between the two segments

'The prevalence of dental caries ‘The prevalence of dental caries (4.7)
(4';7) n
Caries (-) Caries (+)
No caries 272 98
Caries 29 39
P <0.001a** (x2=0.241)

*Binomial distribution used (McNemar) ** p<0.001
. .
Discussion

The first and second hypotheses were verified in light of
the facts gathered; however, the third hypothesis was rejected. In
this study, it was discovered that there was a statistically significant
difference between the 3rd segment and the 4th segment in terms
of caries incidence (x2=5.187, p<0.001). In the light of existing
knowledge, it is impossible to declare if this difference is clinically
relevant, as there is not enough research on this subject.

In the previous researches, retrospective (5,11-13) and
prospective (3,14,20) designs are employed. A cohort consists of
a group of patients who were observed over time; it is classified as
retrospective, prospective, or ambidirectional. In the retrospective
approach, which is a study design that extends beyond a set point
in time, researchers examine historical records based on a specific
year range (21). In retrospective research, the utilization of records
from 2-6 years prior to the inquiry date (5,12) cannot offer insight
on the present. For instance, caries was not detectable in the distal
region of the second molar close to the mesioangulate-impacted
third molar six years ago. However, this does not indicate whether
or not mesioangulation would produce caries in subsequent years.
It is unknown what occurred in the procedure beyond that point.
It should not be forgotten that caries development is a complicat-
ed process influenced by several variables (22). It is inappropriate
to draw conclusions about the future from historical data. In such
instances, prospective research on similar patients should be per-
formed based on retrospective data in order to acquire more reli-
able results.

It has been established that there is a significant relation-
ship between the ICDAS criteria and the histology of caries (23).
ICDAS-II criteria may be utilized as the gold standard in research
assessing laser fluorescence for the diagnosis of occlusal caries
because of this substantial association (24). Moreover, when the
radiography findings of the ICDAS-II criteria were examined, it
was shown that the sensitivity of ICDAS-II was higher and its spec-
ificity was lower than radiography. Consequently, radiography rec-
ommends the use of ICDAS-II for caries diagnosis in people with
a high caries risk (25). Considering the caries risk of our country,
although it is observed that DMFT values plummeted to moderate-
ly low levels from 2004 to 2018, in between the age group of 35-44
in our society (DMFT=8.8) (26), this value is extremely close to
the moderate cut-off (DMFT=9) and an increase in DMFT values
is observed in individuals aged 15 years. In the 35-44 age bracket in
industrialized nations, high DMFT values (>13.9) have been found
when global caries severity indicators are evaluated (27). In view
of such information (26), it was believed that it would be more ac-
curate to diagnose caries in mandibular second and third molars
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using ICDAS-II criteria.

It was discovered that the prevalence of caries in lower
third molars in both segments was connected with the eruption
level, with the majority of dental caries occurring at level A in both
segments. According to the literature, the frequency of caries in-
creases with age as a result of the length of time teeth remain in
the mouth (28). Since the formation of dental caries is a conse-
quence of biofilm-induced demineralization and remineralization
in the tooth’s hard tissue, the caries process may be said to begin
when the dental crown begins to emerge in the mouth (22). This
can be explained by the fact that our study identified more cavi-
ties at the “A” eruption level of the third molar (29). Considering
the previous studies on angulation types, vertical (10,30,31) and
mesioangulation (9,32,33) were found to be the most prevalent
kinds of angulation. In addition, earlier research that assessed the
prevalence of caries in the second molar based on the third molar
reported varied numbers (3,11,20,34,35). According to Lysell et al.,
the proportion of caries in the lower second molars was 17% (34)
however, a research indicated that only 5% of caries were identified
on the distal surface of those molars (20). From a study conducted
in Jordan, this value was 7.9%, and the third molars had a higher
frequency of caries than the second molars (35). In retrospective
research done in our nation, the value of the lower second molars
was determined to be 18.9% (11). According to Punwitikorn et al.,
the incidence of caries in unerupted third molars was 12.9% (36).
In our research, these percentages were greater and comparable in
both sectors (3.8% = 18.5%; 4.8% = 19.2%). In addition, it was not-
ed, concurrently with our study, that incompletely erupted third
lower molars were more prevalent in the 18-30 age group than in
other age groups (36). In contrast, Knuttson et al. discovered 31%
dental caries in third molars that had not fully erupted (20). In the
formation of such variances, it is possible that geographical and ra-
cial characteristics, as well as the nature of the research population,
are distinct.

In our investigation, the right segment housed the ver-
tical that generated the highest frequency of caries in the second
lower molar. Dental caries, on the other hand, was more prevalent
near the mesioangulate lower third molar on the left. According to
research conducted in terms of angulation degree (3,5,9,37), the
most prevalent angulation degrees that induce caries differ from
one another, such as 46°-60° (3), 11°-70° (37), 30°-70° (9). In our
study, the mesioangular group was not divided into subgroups in
itself and was determined as 11°-79°. This is one of the limitations
of the study. The mesioangulate third molar is the angulation type
that causes the most caries on the distal surface of the lower sec-
ond molar (80/438; 18.2%) on the left segment. On the contrary,
it was determined that the vertical third molar (34/438; 7%) was
the most prevalent cause of caries on the right segment. This cir-
cumstance and the statistical difference between the two segments
(x2=5.187, p<0.001) are unprecedented in the scientific literature.
The socioeconomic status of the location where the study was done
and the varying significance patients place on dental hygiene may
have contributed to this disparity. This result highlights an addi-
tional drawback of the study. The study did not determine the oral
hygiene behaviors of the participants, the oral hygiene equipment
they use, how they wash their teeth, or which hand they use more
frequently (38). There is a presumption that this difference is con-

nected to hand use. Numerous studies have evaluated the occur-
rence of impacted lower third molars in our nation. According to
Etoz et al., B was the most prevalent eruption level (76%). Goksu et
al. (46%), Yuce et al. (57.6%), and Yildirim et al. (67.3%) identified
type “A” as the most frequent (11,39,40). In our analysis, the third
molar with an “A” eruption level of more than 70% was discovered
in both segments. It should be noted that the aforementioned stud-
ies were conducted using a retrospective design, and that the use of
classifications in some studies other than those we used, as well as
the determination of eruption status based on the ramus or the ce-
ment-enamel junction of the lower second and lower third molars,
may have resulted in several values.

All of these findings raise the question of whether wisdom
teeth should be extracted prophylactically or not. In several studies
(41,42), pericoronitis and dental caries are the indications for the
extraction of the lower third molar. However, there is no consensus
on prophylactic withdrawal in the indication guidelines (43,44).
The increase in morbidity associated with the lower third molar,
as shown by age-related research, indicates that the extraction of
these teeth has risen to the forefront as a means of maintaining
oral and dental health over the long term (45). Due to the contin-
uous discussion around the extraction of impacted third molars,
a document titled NICE outlining the extraction indications for
these teeth has been released in England and Wales (46). However,
it was stated that the lack of evidence-based studies in the guideline
was felt (47). Due to the mesioangular position of the lower third
molars, adverse effects such as nutrient embedding and plaque re-
tention may be observed, particularly on the distal surface of the
lower second molar (5). In cases where there is no indication for
extraction but there is a need for preventive measures to prevent
decay formation in second molars, patients’ oral hygiene status can
be measured through various plaque indices. In preventive den-
tistry, various scales are used to effectively measure oral hygiene
status, and new scales are also emerging in the literature (48). API
(49) and various PI scales have been used for evaluating oral hy-
giene status for many years (50). API is a two-stage scale, but it
lacks flexibility. Therefore, it can be challenging to achieve low API
values even in patients with excellent oral hygiene (48,51). The se-
lection of the index to be used in plaque indices generally varies
depending on sample size, study method, study duration, expected
objectives, and hypotheses (50). Additionally, most used indices
have a non-linear structure (52). Since indices calculate plaque
quantity based on the area covered by plaque or the thickness of
the plaque, relying solely on the plaque index for interpretation in
patients without extraction decisions may be insufficient for pre-
ventive purposes. If plaque is the sole concern, individual oral hy-
giene education is provided to the patient to minimize plaque lev-
els. However, apart from that, a caries risk assessment scale, which
is a synthesis of many concepts for evaluating the patient’s caries
risk, classifying the risk, and determining how to manage it, can
be used (53). After the patient’s risk analysis, if the patient is in the
low-risk group: Fluoridated toothpaste (twice a day; at least 1000
ppm), regular oral care, access to fluoridated water; if the patient
is in the high-risk group: Oral care with 1450-1500 ppm fluoride
toothpaste (twice a day), motivational intervention to reduce sugar
intake in the diet, use of fissure sealants on high-risk surfaces, and
other preventive measures can be taken (53).
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In relation to the position of the lower third molar, the
emergence of inflammatory mediators (54) and microbial species
(55), which may be effective in the development of both second
and third molar caries and periodontitis, has been proven by vari-
ous studies. Although it has been reported that the lower third mo-
lar may harm the lower second molar, the research did not account
for other factors that may raise the risk factor. It has been argued
that it is not feasible to talk about a prevalence based on the general
population, since such studies were done in a hospital context, and
the dental caries found on the distal surface of the second molars is
truly a global phenomenon (56). When dental caries development
is analyzed in terms of epidemiology and the caries process, it is
evident that it is influenced by several factors (22).

Although the frequency of caries in the distal lower sec-
ond molar is six times greater in the vicinity of mesioangular and
horizontally angulated third molars (56), our investigation found
that the vertically positioned third molars also generated signif-
icant levels of caries. In our study, the odds ratio value was not
computed since various types of angulated teeth in both segments
produced caries. The removal of third molars for preventive pur-
poses may carry additional risks and be costly. The prevalence of
caries should be assessed from a larger viewpoint, taking into con-
sideration all the elements that might induce caries, rather than
focusing on a single component (one tooth impacts the other). The
present cannot be adequately reflected in retrospective investiga-
tions. In this regard, firstly, retrospective screening should be per-
formed, followed by the adoption of prospective studies and the
abandonment of only retrospective investigations. According to
the records obtained in the retrospective scan, the examined indi-
viduals should be contacted once more, and this should be deemed
the starting point. At least six months following the initial assess-
ment, the individuals should be undergone a second oral and digi-
tal examination of the pertinent teeth. To achieve standardization,
individuals with similar ages and levels of oral hygiene should be
included in the study as much as possible. For instance, if one of
two individuals with a similar mesioangulated third lower molar
uses an instrument for the interproximal cleaning of the second
and third molars and provides more effective interproximal hy-
giene, this individual is expected to have a lower incidence of caries
on the distal surface of lower second molar. Obviously, the value
of the odds ratio in relation to caries avoidance may differ for this
individual.

In present study, an examination of patients’ oral hygiene
habits was not conducted, and the potential effects of oral hygiene
habits, oral hygiene awareness, and socioeconomic factors on distal
second molar were overlooked. Dental caries formation is a pro-
cess, and this study does not encompass the entire process; rath-
er, interpretations were made based on the data and observations
obtained at that moment. Furthermore, dental caries classification
was performed using the ICDAS-II, which is a visual examination
method, without utilizing caries detection agents or devices with
features such as quantitative light-induced fluorescence, fiber-op-
tic illumination, or laser fluorescence. Additionally, when deter-
mining the eruption level and angulation of third molars, only
panoramic radiographic images were utilized, and no additional
images (such as bite-wings) or more advanced three-dimensional
imaging were employed. All of these factors constitute the limita-

tions of the study.

Conclusion

In retrospective studies, only the radiographic examina-
tion is insufficient to determine if third molars can be extracted
prophylactically. All new studies in this field should be designed
with forward-looking methods, hereby standardization in terms
of oral hygiene and oral hygiene practices among individuals may
lead to the most accurate result. In addition, doing these investi-
gations as population-wide multicenter research will yield more
reliable data.
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Abstract

Aim This study investigates oral complications in pediatric oncology patients undergoing antineoplastic treatments for non-head and
neck tumors, with a focus on their impact on tooth development.

Material and method Twenty pediatric patients (aged 3 to 14) undergoing chemotherapy for non-head and neck tumors were examined
clinically. Oral and perioral tissues were assessed, and specific complications were documented. Patient records were retrospectively re-
viewed to identify pre-existing oral issues.

Results The study revealed significant oral complications associated with antineoplastic treatments, including enamel defects (60%), gin-
givitis (60%), delayed apexification (55%), and mucositis (30%). Additional complications such as lymphadenopathy, delayed eruption,
and herpes simplex infection were also observed.

Conclusion Antineoplastic treatments for non-head and neck tumors in pediatric patients can significantly affect tooth development,
leading to various oral complications. Early detection and management of these complications are vital for treatment continuity and

enhancing the quality of life for pediatric oncology patients.

Keywords Antineoplastic treatments, Chemotherapy effects, Childhood cancer, Oral complications, Tooth development

Introduction

Cancer is the second leading cause of death in children
under the age of 14 (1,2). While the survival rate for childhood
cancers was around 58% in the mid-1970s, advancements in mul-
tidisciplinary treatment approaches have significantly improved
this rate to approximately 85% for children and 86% for teens (1-3).
As we continue to make strides in multidisciplinary research, the
role of dentists in diagnosing and treating oral manifestations in
patients has become increasingly significant (4,5).

The complications of cancer chemotherapy are often more
visibly apparent in the oral cavity than in other parts of the body
(6). These complications can manifest as infection, bleeding, cyto-
toxicity, neurological symptoms of toxicity, and alterations in the
color, nature, and continuity of the oral mucosa (6). Most of these
reactions persist for an extended period even after the completion
of treatment. The occurrence of these reactions varies based on the
dosage of drugs, the combination of drugs, the duration of treat-
ment, and individual patient characteristics (6-9).

Pediatric cancer patients often experience a range of oral
complications directly related to chemotherapy. These complica-
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tions include disturbances in tooth development, poorer oral hy-
giene, oral lesions, and hyposalivation. Additionally, there is an
increased prevalence of dental caries compared to healthy chil-
dren. These adverse effects can significantly impact the overall
well-being of young patients undergoing cancer treatment (10).
Recognizing and addressing these oral issues are crucial for main-
taining their quality of life.

Given the high prevalence of dental and oral problems in
pediatric oncology patients, a proactive approach to dental care is
essential. Dentists play a vital role not only in pretreatment assess-
ments but also in ongoing care during and after cancer therapy. By
closely monitoring oral health, identifying early signs of compli-
cations, and providing timely interventions, dental professionals
contribute significantly to the overall management of pediatric
cancer patients. Collaborative efforts between oncologists and
dentists can enhance the well-being of these young individuals
(11,12).

Despite the prevalence of these complications, there is a
limited number of studies that retrospectively and prospectively
examine orodental complications in pediatric oncology patients
(7-9). Therefore, investigating the incidence of oral problems in
children undergoing chemotherapy for cancer is the objective of
our study.

Material and Methods

Our study included 20 children aged between 3 and 14,
who sought care at the Pediatric Oncology Department. The crite-
ria for inclusion in this study were as follows: Tumor localization
outside the head and neck region, Age ranging from 3 to 14 years,
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Scheduled chemotherapy, No application of radiotherapy to the
head and neck region, Absence of any other systemic disease that
could affect the teeth (such as diabetes type I).

In this study involving 20 patients, there were 9 cases of
Rhabdomyosarcoma, 4 cases of Wilms Tumor (Nephroblastoma),
3 cases of Burkitt Lymphoma, 1 case of Osteosarcoma, and 3 cases
of Ewing sarcoma.

The initial clinical examination encompassed an assess-
ment of oral and perioral tissues. Extraorally, an inspection of
submental, submandibular, cervical, and pre- and post-auricular
lymph nodes was carried out, along with an evaluation of perioral
skin. The intraoral examination involved assessing the condition
of existing teeth, considering factors like luxations, color changes,
and eruption timing. Additionally, examinations of the buccal mu-
cosa, tongue, floor of the mouth, hard and soft palate, and gums
were conducted. In cases where necessary, panoramic and periapi-
cal radiographs were taken. A retrospective review of forms com-
pleted during the patient’s initial visit was performed to ascertain
the presence of any oral issues at the time of the initial diagnosis.

Specific complications among pediatric oncology patients
undergoing antineoplastic treatments for non-head and neck tu-
mors were identified. These included a range of oral manifestations
such as ulcerations, petechiae, mucositis, erythema, ecchymosis,
painful dryness of the lips, oral mucosal pallor, lymphadenopathy,
severe gingivitis, herpes simplex infection, candidiasis, sore throat,
white patches on the tongue, delayed eruption of teeth, delayed
apexification, taurodontism, enamel opacities, hypocalcifications,
increased caries index, shortened and thin roots, hypoplasias, and
root agenesis.

Results

In our study, we examined a cohort of 20 patients, aged
between 3 and 14, consisting of 11 boys and 9 girls. The mean age
within this group was 8.5 years. Various oral conditions were ob-
served among pediatric oncology patients undergoing antineo-
plastic treatments for non-head and neck tumors. Enamel defects
were prevalent, affecting 60% of the patients, alongside gingivi-
tis and lymphadenopathy, also each presenting at a rate of 60%.
Delayed apexification was noted in 55% of cases, followed by de-
creased enamel thickness at 40%. Mucositis was reported in 30% of
patients, while enamel opacities and ulcerations were observed in
20% of cases each. Delayed eruption occurred in 15% of patients,
while root agenesis, herpes simplex infection, and candidiasis were
each documented in 10% of cases. Taurodontism was not observed
in any of the patients in this cohort.

Due to thrombocytopenia-related complications in these
patients, petechiae in the oral region were observed in 35% of
cases. A pronounced intraoral ecchymosis developed in the 12th
patient. Spontaneous bleeding occurred in the intraoral region,
with the most common site being the gums. Along with bleeding,
lip fissures, and, additionally, erythema, oral mucosal pallor, sore
throat, and a coated tongue were observed in patients undergoing
chemotherapy.

Discussion

Epidemiological Context and Treatment Advancements

Examining the broader context, the incidence of child-
hood cancer in Finland is reported at about 150 new cases annually.
This positions cancer as the second most common cause of death
among children under 14, following traffic accidents in the United
States. The survival rates have witnessed a notable surge, primar-
ily attributed to intensified multidisciplinary treatment protocols.
Advanced chemotherapeutic agents play a pivotal role, not only in
halting malignant cell growth but also in extending patients’ lifes-
pans, thereby enhancing their overall quality of life (10-12).

Antineoplastic Agents and Reproductive Cycle Dynamics

The effects of antineoplastic agents hinge on their abili-
ty to impede the metabolism or reproductive cycle of tumor cells
(13). This cycle comprises distinct phases- G1, S, G2, and M- with
cells entering from the GO phase. The complexity arises from the
varying selectivity of antineoplastic agents. Some are cycle-depen-
dent, acting exclusively in specific mitotic phases, while others, like
alkylating agents, operate in both reproductive cycles and resting
phases (14,15). Alkylating agents work by adding an alkyl group to
the guanine base of the DNA molecule, preventing the strands of
the double helix from linking as they should. This causes breakage
of the DNA strands, affecting the ability of the cancer cell to multi-

ply (16).

Challenges in Chemotherapy and Oral Complications

An overarching challenge in antineoplastic treatments is
the lack of selectivity between tumor and normal tissues (17), lead-
ing to complications, notably in the orodental region (18). Of par-
ticular concern are complications stemming from plant alkaloids
(19), with vincristine alkaloids manifesting as severe side effects
(20). As survival rates increase, addressing these orodental compli-
cations gains specific significance. A study by Ludwig et al. focuses
deliberately on childhood tumors situated outside the head and
neck region (21), excluding patients with primary head and neck
tumors or recurrent cases.

Collaborative Care for Anticipating Complications

Mitigating complications, such as soft tissue discomfort
and oral infections, becomes imperative during antineoplastic
treatments (22). Collaboration between medical oncologists and
dentists becomes a cornerstone in developing shared procedures
integral to implementing the patient’s oncological program (23).
Stomatitis, a common side effect, was observed in our study, align-
ing with literature experiences and manifesting within varying
timelines based on drug administration specifics (22,24).

Impact on Soft Tissues, Dental Structures; Hemorrhages, Dental
Caries, and Structural Changes

Chemotherapy can indeed lead to a variety of oral com-
plications, which can affect the patient’s quality of life and the con-
tinuity of treatment as follows:
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e Mucosal Discomfort: Chemotherapy can cause oral mucositis,
a condition characterized by inflammation and ulceration of
the mucous membranes in the mouth (25,26). This can lead to
discomfort, pain, and difficulties in eating and speaking (25).

o  Pseudo-Toothache: While specific information on pseu-
do-toothache related to chemotherapy is limited, it’s known
that chemotherapy can cause various oral and dental prob-
lems, including toothaches and increased sensitivity (27).

o Altered Taste: Changes in taste, also known as dysgeusia, are
common during chemotherapy. Patients may experience a
metallic or bitter taste, or other changes in their sense of taste
(28,29).

o Gingivitis: Chemotherapy can lead to oral complications such
as gingivitis, an inflammation of the gums. This can cause
symptoms like swollen, red, or bleeding gums (30).

e Mucositis: This is a common side effect of chemotherapy,
causing painful inflammation and ulceration of the mucous
membranes lining the digestive tract (26,31).

o Herpes Simplex: Patients undergoing chemotherapy are at a
higher risk of viral infections, including herpes simplex. This
is due to the immunosuppressive effects of the treatment (32).

o Ulcers in the Gingival Mucosa: Ulcers can form on the gums
as a result of chemotherapy-induced mucositis (33,34).

It's important for patients undergoing chemotherapy to
maintain good oral hygiene and have regular dental check-ups to
manage these potential side effects. If any oral complications arise,
they should be addressed promptly to ensure the continuity of che-
motherapy (35).

Oral Hemorrhages: Chemotherapy can cause thrombocy-
topenia, a condition characterized by low platelet counts, which
can lead to bleeding issues, including oral hemorrhages. In our
study, this was observed in a quarter of the patients (36,37).

Dental Caries: Despite care, dental caries were present in
60% of the patients at the onset and developed post-chemotherapy.
This could be due to various factors, including changes in oral flora
and decreased salivary flow caused by chemotherapy (38,39).

Structural Changes in Teeth: Chemotherapy can cause
structural changes in the teeth, including enamel damage. Enamel
hypoplasia (underdevelopment or incomplete development of the
tooth enamel) and opacity were observed, which can have diagnos-
tic value (40,41).

Dental Development Implications and Animal Studies
Correlation

Chemotherapy has a multifaceted impact on dental de-
velopment, leading to various changes in dental structures. These
effects include delays in apexification, eruption, root agenesis, and
thinning. Interestingly, taurodontism (an elongated pulp chamber)
was not observed in this context. These alterations, particularly af-
fecting enamel and dentin, are closely associated with specific drug
combinations. The study underscores the importance of personal-
ized interventions to address these dental complications. Further-
more, correlations with animal studies, especially those involving
cyclophosphamide and doxorubicin, reinforce the findings and
highlight the intricate effects of cytotoxic drugs on dental tissues
(42,43).

Family Awareness and Comprehensive Care

Families play a crucial role in managing oral complications during
chemotherapy. Specific recommendations include post-vomiting
oral care and dietary considerations. Given the child’s vulnerability
to chronic fatigue, it is advisable to keep dental procedures brief.
Additionally, healthcare providers should consider the impact of
chemotherapy-induced photosensitivity on melanocytes, which
may be compromised (44,45).

Conclusion

In conclusion, our study highlights the significant oral
complications faced by pediatric oncology patients undergoing
chemotherapy for non-head and neck tumors. From enamel de-
fects to mucositis and delayed dental development, these compli-
cations underscore the need for proactive dental care within multi-
disciplinary treatment approaches.

Collaborative efforts between oncologists and dentists are
important in early detection, timely intervention, and individual-
ized dental care for pediatric cancer patients. Additionally, future
research should focus on understanding the mechanisms behind
chemotherapy-induced oral complications and developing effec-
tive preventive and therapeutic strategies to improve the quality of
life and treatment outcomes for these vulnerable individuals.
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Evaluation of the Peri-implantitis Videos on YouTube
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Abstract

Aim This study aims to evaluate the general quality and educational value of YouTube peri-implantitis videos.

Material and method The keyword peri-implantitis was utilized to perform a search on YouTube. The top 120 results listed by relevance
on YouTube were saved. The inclusion criteria in the final list was determined as the video being English, running at least two minutes or
longer and with 720p or higher quality. The remaining 68 videos were evaluated. Descriptive data of views, likes, dislikes, duration (min-
utes), days passed since upload, comments, viewing rate, and interaction index were created. The videos were divided into the following
categories: source, content, and target audience. The videos were evaluated using the video information and quality index (VIQI) for
general quality and the global quality scale (GQS) for educational value. VIQI and GQS values were compared according to the created
categories. Kruskal Wallis and Spearman tests were applied in statistical evaluations.

Results Statistically significant difference was observed between GQS and source (p<0.001) and content (p=0.038). There was also a sig-
nificantly statistical difference between VIQI and both source (p<0.001) and content (p=0.048). There was a strong correlation between
GQS and VIQI using Spearman correlation analysis (r=0.946; p<0.001).

Conclusion The source and content of YouTube videos are correlated with general information quality and educational value. Although
YouTube is not completely reliable, in the event that the videos are uploaded by professionals, it is possible to reach the public with videos

of higher quality and higher educational value.

Keywords GQS, Peri-implantitis, Peri-implant mucositis, VIQI, YouTube

Introduction

Dental implants are a very popular treatment option that
has been used for many years to treat patients who have lost teeth
(1). Although dental implants are considered the first treatment op-
tions to replace missing teeth, it is noteworthy that the incidence of
diseases that can affect the surrounding supportive tissues of the
implant and lead to treatment failure is increasing (2). Peri-implant
disease is defined as an inflammatory condition that occurs in the
tissues surrounding the dental implants. Peri-implant mucositis is
a condition where the soft tissues surrounding dental implants be-
come inflamed, without causing any damage to the bone tissue. It is
possible to reverse the current condition when the cause is eliminat-
ed. Inflammation of the soft tissues and loss of supporting bone tis-
sue are characteristic of an irreversible condition known as peri-im-
plantitis (3, 4). Peri-implant lesions are often asymptomatic and are
usually detected by bleeding on probing at follow-up appointments.
Other clinical signs include mucosal recession, increased probing
depth, and abscess formation around the implant. If not diagnosed
and managed effectively, peri-implantitis can lead to loss of the im-
plant after tissue destruction (5). Even though peri-implantitis has
a complex etiology, the severity of the disease varies considerably
among individuals. Bacterial biofilm resulting from inadequate oral
hygiene is the primary cause of peri-implantitis development (6).
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Additionally, peri-implantitis may develop due to reasons such as
tobacco use, history of periodontitis, systemic diseases (diabetes,
cardiovascular diseases, immunosuppression, etc.), insufficient
keratinized tissue surrounding the dental implant, inappropriate
restoration margins and residual cement (2, 7-11).

Peri-implant mucositis is a leading cause of peri-implan-
titis in the same way that gingivitis leads to periodontitis. Inflam-
mation in the soft tissues surrounding the implant affects the bone
tissue over time, causing the transition to peri-implantitis. How-
ever, as the disease progresses from mucositis to peri-implantitis,
it is very difficult to distinguish between these transitional condi-
tions (12). Most of the time, the inflammatory condition around
the dental implant is ignored or unnoticed by patients when it
is in the mucositis stage, and when they apply to the clinic, it is
seen that the inflammatory condition turns into peri-implantitis,
which is characterized by bone destruction.

Social media sharing platforms highly practical means
of obtaining information on any subject (13). YouTube is a widely
recognized sharing platform that receives an average of two bil-
lion daily views. It is a fact that a new video is uploaded every
minute on this platform, and a normal user spends at least fifteen
minutes per day on the site (14). Madathil et al. (14) found that
75% of individuals with chronic diseases base their treatment de-
cisions on information obtained from YouTube. It is important to
note that this information may not always be reliable or accurate,
and individuals should consult with their healthcare provider be-
fore making any treatment decisions. This suggests that YouTube
is an affective platform for disseminating health-related informa-
tion to a wide audiences. Although there are many methods in the
literature for the preventing and treating peri-implantitis, which
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is a chronic disease, they can be difficult for patients to understand
due to complex terminology. While visiting a dentist for accurate
information and treatment is necessary, patients should also have
access to understandable information. For this reason, patients
may seek information about peri-implantitis and other dental is-
sues before visiting the dentist. Moreover, YouTube allows people
to share their knowledge and experiences by joining the commu-
nication network (15). Because people want to interact with people
who have had similar experiences to them in order to get support
(16).

YouTube videos, which contain a wide range of health-re-
lated information, are not peer-reviewed and may contain inaccu-
rate or misleading content. Although YouTube provides easy and
fast information, the real concern is that potential misinformation
can spread very quickly. Therefore, there have been numerous
studies evaluating the information quality of YouTube videos and
their effectiveness to improving health (17-21). In addition to in-
formation on many health disciplines, YouTube contains content
on almost every subject in the field of dentistry. However, there are
few studies evaluating videos about peri-implantitis on YouTube
(13, 22, 23). Therefore, this study aims to evaluate the education-
al value and general information quality of peri-implantitis videos
available on YouTube.

Material and Methods

The search term was chosen as ‘peri-implantitis’ among
the popular words searched with the “worldwide” setting using the
Google Trends website. On February 24, 2024, YouTube search was
performed with using the keyword “peri-implantitis” The first 120
video URLs were saved for later viewing after the results had been
filtered according to relevance. Cookies and search history were
deleted before the search was made to prevent the videos from be-
ing affected by cookies and ad preferences. Additionally, the You-
Tube platform was accessed by opening an incognito window in
the Google Chrome search engine. Inclusion criteria; English vid-
eos, videos that were at least 2 minutes of duration, video quality
of 720p and videos related to peri-implantitis. Exclusion criteria
were; Non-English videos, videos less than 2 minutes long, videos
with quality lower than 720p, videos unrelated to peri-implantitis,
and repetitive videos. 68 videos that met the inclusion criteria were
watched carefully and completely. The video’s descriptive data,
including views, likes, dislikes, duration (minutes), days passed
since upload, comments, interaction index and viewing rate were
recorded. Descriptive data from the YouTube videos was used to
calculate interaction index and viewing rate. (17) YouTube videos
were categorized as source; dentist, scientific and commercial, as
content; treatment, definition and testimonial, as target audience;
professional, layperson and both. The educational value and gen-
eral quality of the YouTube videos were assessed by one researcher
(E.T.). The videos’ general quality was assessed using the video in-
formation and quality index (VIQI), and each video was scored be-
tween 1 to 20 points. Global quality scale (GQS) was used to iden-
tify educational value of the videos and each video was scored on a
five-point Likert-type scale. The same researcher (E.T.) reevaluated
the videos after three weeks. According to Cohen’s kappa statistics,
the GQS score, which evaluates general quality content between

two assessment times, was 0.696. Similarly, the VIQI score, which
evaluates the educational value of videos between two assessment
times, was 0.748 according to Cohen’s kappa statistics. Since only
publicly available data was used in this study, ethic approval was
not required.

The data obtained after evaluating the videos was col-
lected in the Microsoft Excel program. SPSS software was used to
perform statistical analysis (SPSS version 26.0). Views, duration
(minutes), likes, dislikes, day since upload, comments, interaction
index and viewing rate data were used to create descriptive statis-
tics of the videos. The videos have been categorized according to
their source, content, and target audience. Kolmogorov-Smirnov
and Shapiro-Wilk tests were performed to evaluate the distribu-
tion of normality of the values obtained from the descriptive data
of each category. Since the values were not normally distributed,
non-parametric tests were used. Kruskal Wallis test was performed
to compare descriptive data with categorized groups. Additionally,
potential relationships between the interaction index, viewing rate,
GQS and VIQI scores of YouTube videos were examined with the
Spearman correlation test. Statistical significance level was accept-
ed as p<0.05.

Results

Mean, standard deviation, maximum and minimum of
the descriptive information of the videos, consisting of views, likes,
dislikes, days since upload, comments, interaction index, viewing
rate, GQS and VIQI are shown in Table 1. Mean, minimum, max-
imum and standard deviations of GQS, VIQI, viewing rate and
interaction index according to the source, content and target audi-
ence of the videos are shown in table 2. The GQS mean was found
to be 3.00 and the VIQI mean was found to be 11.63.

Table 1: Descriptive statistic of the videos

Video N Minimum Maximum Mean SD
character-
istic
View 68 56 65000 6136.76 12077.199
Duration 68 2 70 10.25 15.35
Like 68 0 458 52.29 96.783
Dislike 68 0 0 0 0
Upload 68 120 3700 1657.46 1032.618
day
Com- 68 0 95 4,60 13,136
ment
Interac- 68 0 6 1.12 1.118
tion Index
Viewing 68 0 142 6.31 18.454
Rate
GQS 68 1 5 3 1,327
VIQI 68 4 20 11.63 4,998

Abbreviations: SD, standart deviation; GQS, global quality scale; VIQI, video infor-
mation quality index

The videos that match with the inclusion criteria were
classified as sources; commercial (%45, n=31), dentist (%40, n=27),
and scientific (%15, n=10), as content; treatment (%44, n=30), de-
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scription (%46, n=31) and testimonial (%10, n=7), as target audi-
ence; professional (%40, n=27), layperson (%43, n=29) and both
(%17, n=12).

Table 2: Comparison of GQS, VIQ], interaction index and viewing rate according
to source, content and target audience

Interaction

GQs VIQI ind ‘Viewing rate
N Mean Min Mean Min Mean Min Mean Min
SD Max SD Max SD Max SD Max
3.48 1 13.03 4 1.10 0 9.90 0.03

Dentist 27
1.156 5 4476 20 1186 536 27439  141.66
g Scien- o 4.30 3 16.60 12 1.42 0.48 2.72 0.12
2 tific 0.823 5 2.796 19 0704 263 2336 7.00
Com- . 2.16 1 8.80 4 1.02 0 433 0.064
mercial 1.036 5 4222 17 1176 571 9297 45139
Treat- o 3.00 1 12.33 5 0.87 0 5.78 0.15
ens 1.231 5 4.780 20 0.680 263 10544  45.139
Defini- 3.26 1 12.00 4 1.34 0 7.52 0.031
titen 1413 5 5215 19 1388 571 25408  141.667
Testi- , 1.857 1 7.00 4 1.158 0 3.14 0.137
monial 0.690 3 2.081 10 1232 303 4113 9.898
5 Profes- 3.148 1 12.44 5 1.141 0 2.37 0.069
& sional 1.406 5 5.117 19 0.801  3.00 3.04 12.632
g Layper- 2,655 1 10.03 4 0.80 0 11.32 0.031
son 1.203 5 4.709 19 0731 259  27.503  141.667
3.50 1 13.666 5 1.837 0 3.02 0.056

Both 12
1314 5 4.579 20 1975 571 3.330 9.898

Abbreviations: SD, standart deviation; GQS, global quality scale; VIQI, video infor-
mation quality index

Statistical comparison of descriptive data of the videos ac-
cording to source, content and target audience is shown in table 3.
There was not a difference between views, likes, dislikes, day since
upload, comments, interaction index and viewing rate in terms of
source, content and target audience categories. A statistical differ-
ence was found between the duration, source (p = 0.025) and target
audience (p = 0.005) of the videos. There was a significant differ-
ence between GQS and source (p<0.001) and content (p=0.038).
Also, there was a statistically significant difference between VIQI
and source (p<0.001) and content (p=0.043).

Table 3: Statistical comparison descriptive data according to video categories

p value* Source Content Target Audience
Descriptive data
View 0.910 .516 .592
Duration .025* 1 .005*
Like .687 791 .853
Dislike 1 1 1
Upload day .158 .896 751
Comment 218 413 .627
Interaction Index 132 A77 .181
Viewing Rate 776 592 .673
GQS <0.001 .038 149
VIQI <0.001 .048 .051

Abbreviations: GQS, global quality scale; VIQI, video information quality index *Kruskal Wallis test

Possible correlation between viewing rate, interaction in-
dex, GQS and VIQI is shown in table 4. Strong relationship was
found using Spearman correlation analysis between GQS and
VIQI (r=0.946; p<0.001). The VIQI values of the videos showed
positive correlation with both viewing rate (r=0.358, p<0.01) and
interaction index (r=0.254, p<0.05). Also, GQS showed positive
correlation with both the viewing rate (r=0.245, p<0.05) and the
interaction index (r=0.297, p<0.05).

Table 4: Correlation interaction index, viewing rate, GQS and VIQI

Interaction  Viewing Rate GQSs VIQI
Index
Interaction 1 121 297 .254*
Index
Viewing Rate LA201 1 .245% .358%¢
GQS 297* .245* 1 9464+
VIQI .254* .358** .946** 1

Abbreviations: GQS, global quality scale; VIQI, video information quality index
*p<0.05, **p<0.01, **p<0.001, GQS indicates global quality score, VIQI indicates
video information quality index

Discussion

The rapidly increasing use of the social media in recent
years has spread to the field of health, causing health profession-
als to attach more importance to this issue. Especially YouTube
attracts people’s attention with its video content in almost every
field. Although YouTube offers many advantages such as fast access
to information, the reliability of its video content is questionable.
Videos containing misinformation have the potential to negative-
ly affect patients and doctors by causing unnecessary treatment or
treatment seeking in people unsuited to their disease. On the other
hand, it should also be noted that, due to the problems experienced
by patients with dental implants, the tendency for people to obtain
information through YouTube videos is increasing. Therefore, the
aim of this study is evaluate the informative and educational value
of peri-implantitis videos presented in YouTube.

Some dental studies have concluded that information
quality of YouTube is insufficient or misleading (19, 20, 23-25).
On the other hand, some studies have concluded that the gener-
al information quality of YouTube videos is sufficient (17, 21). Di
Spirito et al. (23) evaluated peri-implantitis videos on YouTube and
stated the mean educational value (GQS) of the videos as 2.0 and
the VIQI value, which measures the quality of information, as 12.0.
They also stated that the educational value of the videos was low to
medium. In this study, the general information quality of YouTube
videos was evaluated with the VIQI scale and the educational value
with the GQS scale, and the mean values were found to be 11.63
and 3.0, respectively. We also observed that videos with dentists
and scientific sources had higher GQS and VIQI values. This result
is consistent with some studies (13, 17, 26, 27) that investigated
the relevance between the upload source of videos and their qual-
ity. These findings demonstrate that the level of information and
professional interest in the sources providing the videos influence
quality. Therefore, when watching videos, patients need to consider
their source and be aware that the videos may not contain accurate
information.
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The present study’s video contents generally consisted of
treatment and descriptive content. Only 10% of the videos were
described as testimonial. There was a statistically significant dif-
ference between the GQS and VIQI scores and the video content,
based on the study findings. Accordingly, both treatment and
description contents showed higher GQS and VIQI values than
testimonial content. It was observed that testimonial videos con-
sisted of video content in which patients who received treatment
expressed their positive opinions about the treatment. Testimonial
contents were associated with low GQS and VIQI values because
they contained subjective comments and were far from addressing
scientific and educational information for peri-implantitis.

Although the GQS and VIQI mean values of the videos
addressing to the layperson were lower than those of the videos
addressing to the professional and both audiences, there was no
observable statistically significant difference between the target au-
dience of the videos and GQS and VIQI. It was observed that the
videos about the peri-implantitis uploaded for the layperson did
not contain important information such as strategies for prevent-
ing peri-implantitis. Additionally, the causes of peri-implantitis
were not fully explained.

Previous studies have revealed that YouTube videos with
low information (low value of VIQI) and quality (low value of
GQS) are generally more popular among users and receive more
interaction (22, 24). Because it is easier for people with limited
medical knowledge to understand videos of insufficient quality,
these videos are likely to receive more views and likes. This means
that videos with low quality content are associated with higher in-
teraction index and viewing rate. However, in this study, there was
a positive correlation between the interaction index and viewing
rate and the videos GQS and VIQI values. This result may be re-
lated to the fact that the majority of the target audience is dentists.
Therefore, videos with high educational value and general quality
may have received more attention from professionals.

In this study examining peri-implantitis videos, an ex-
tremely high positive correlation (r=.946, p<0.001) was detected
between the VIQI score and GQS scores, as in the study of Di Spiri-
to et. al. (23) Additionally, another study (28) evaluating the infor-
mation content and educational value of peri-implantitis videos is
compatible with the results of this study. This result reveals that
the increase in general quality increases educational value. As in
some previous studies (29, 30), in this study, a positive correlation
was observed between the VIQI values of the videos and viewing
rate and interaction index. Also, a positive correlation was found
between GQS and interaction index and viewing rate. This result is
similar to that reported by Goller et al. (22) who evaluated peri-im-
plantitis videos. These results show that videos with higher general
quality and educational value are more popular and receive more
views and likes, resulting in more interaction.

There are some important limitations to this study. The
most important limitation is that search results on YouTube, which
is a dynamic sharing platform, can change instantly. Therefore, the
same keyword can give different results at different times, making
it difficult for the current study to reach a generalizable conclusion.
Additionally, videos about peri-implantitis do not explain all as-
pects of the subject. New information about peri-implantitis may
make previously uploaded YouTube videos obsolete. Another lim-

itation is that although two different times were used to evaluate
the videos, they were evaluated by a single observer. Since only one
observer evaluated the videos in both of the evaluation sessions,
this creates a reliability problem. Furthermore, the data on peri-im-
plantitis-related videos in this study were evaluated using GQS and
VIQIL. However, it is important to note that YouTube videos can be
evaluated using different tools and from various perspectives. This
presents a potential area for future research.

Conclusion

There are many videos about peri-implantitis on YouTube
and new ones are added every day. Although the content has mod-
erate quality and educational value, watching YouTube content
with prejudice will protect patients from possible misinformation.
The uploader source and YouTube videos content have a signifi-
cant impact on general quality and educational utility. Therefore,
it is clear that if the videos are uploaded by dentists, the society
will be informed more accurately with videos of higher quality and
higher educational value. Furthermore, dentists should guide their
patients to reliable YouTube channels that provide accurate infor-
mation on peri-implantitis.
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Abstract

, Giirkan UNSAL!

Aim Oral cancer poses a significant global health challenge, characterized by rising incidence rates and substantial morbidity and mortal-
ity. Given the pivotal role of dental professionals in early detection and prevention, it is imperative to ensure heightened awareness among
dental students. This survey aims to assess the level of knowledge among Near East University Faculty of Dentistry students regarding
oral cancers, determine their educational approach, and identify opportunities for enhancing oral cancer education.

Material and method A structured questionnaire assessed students’ knowledge, perceptions, and preferences regarding oral cancer edu-
cation. Data were collected electronically and analyzed descriptively.

Results A total of 330 students attended to the survey, including 64 1st grade, 38 2nd grade, 65 3rd grade, 74 4th grade, and 89 5th grade
students. 167 students stated that they are not well informed about oral cancers while 102 students stated that they are partially informed.
55 students said that they have no idea about oral cancers. While 257 of 330 students stated that there should be a new course under the
name of oral cancers, 73 students stated that they did not need such a course.

Conclusion The study highlights deficiencies in oral cancer awareness among dental students, emphasizing the urgent need for targeted
educational interventions. By addressing these gaps, future dental professionals can effectively contribute to oral cancer prevention and

management.

Keywords Dentistry, Dentistry students, Oral cancer, Oral cancer awareness, Oral diagnosis

Introduction

Oral cancer remains a persistent global health concern,
with its incidence gradually rising. In the United States alone,
58,450 new cases of oral or oropharyngeal cancer are expected in
2024. These cancers generally affect men with an average age of 64
at diagnosis. Unfortunately, approximately 12,230 deaths are pro-
jected from these cancers in the same year. The mortality rate has
seen a gradual increase, emphasizing the urgency of early detection
and prevention efforts. Worldwide, 476,125 people were diagnosed
with oral or oropharyngeal cancer in 2020. Oral cancer’s impact
extends beyond physical health, affecting individuals’ quality of life
and imposing a substantial economic burden on healthcare sys-
tems. Dental professionals, as key players in oral health promotion,
play a pivotal role in raising awareness and educating future health-
care providers to combat this challenging disease (1-3).

However, the effectiveness of these efforts’ pivots on the
level of awareness and preparation among dentistry students, who
represent the future frontline healthcare providers in this field. Rec-
ognizing the importance of addressing this gap, this study aims to
assess the oral cancer awareness among students enrolled in the
Faculty of Dentistry at Near East University. By assessing students’
perceptions and preferences regarding oral cancer education, we
can identify areas for improvement and develop targeted educa-
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tional strategies. Ultimately, equipping future dental professionals
with comprehensive knowledge and skills in oral cancer preven-
tion and early detection can significantly reduce the burden of this
disease and enhance global public health outcomes.

Material and Methods

Study Design and Participants

This survey study was conducted among dentistry stu-
dents enrolled at the Faculty of Dentistry of Near East University
during the academic years of 2019-2020. Participants were select-
ed from various academic years to ensure a diverse representa-
tion.

Survey Instrument

A structured questionnaire was developed to assess the
participants’ knowledge and perceptions regarding oral cancer.
The questionnaire consisted of sections covering demographic in-
formation, including gender, year of birth, and current grade lev-
el, along with questions on current knowledge about oral cancers,
preferred methods of learning about oral cancers, and previous
experience with oral mucosa examination.

Data Collection

The survey was administered electronically to all partic-
ipants. Participants were briefed about the study objectives and
assured of anonymity and confidentiality of their responses. Com-
pletion of the survey implied consent. Subgroup analyses were
performed to compare responses among different academic years.
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Assessment of Knowledge and Perceptions

Participants were asked to rate their level of knowledge
about oral cancers as ‘well-informed, ‘partially informed, or ‘no
idea’ Additionally, they were questioned about the necessity of a
dedicated course on oral cancers and their preferred method of
learning about the topic.

Assessment of Clinical Experience

Participants were queried about their clinical experience
and practices, including whether they routinely screen for risk fac-
tors of oral cancers during examinations, provide information to
patients regarding oral cancers, and conduct examinations related
to oral lesions. They were also asked about the clinical presentation
of oral cancers, the warnings they frequently check for on the oral
mucosa regarding oral cancers, and whom they consult if present-
ed with a suspicious lesion resembling oral cancer. Additionally,
participants were asked to evaluate their perceived sufficiency of
knowledge about oral cancers and whether they believe it would be
effective to have a new course specifically dedicated to oral cancers.
Finally, they were questioned about alternative approaches they
would prefer to acquire knowledge about oral cancers, in addition
to traditional methods.

Results

A total of 330 students participated in the survey, repre-
senting various academic years: 64 students were in their 1st year,
38 in their 2nd year, 65 in their 3rd year, 74 in their 4th year, and 89
in their 5th year.

Regarding their level of knowledge about oral cancers, 167
students reported that they were not well informed, while 102 stu-
dents stated they were partially informed. Additionally, 55 students
admitted to having no knowledge about oral cancers. A majority of
the participants, 257 out of 330 students, expressed the need for a
new course dedicated to oral cancers. However, 73 students indi-
cated that they did not feel the necessity for such a course. When
asked about their preferred method of obtaining more information
about oral cancers, only 16 out of 330 students preferred informa-
tional brochures, while a larger proportion, 114 students, favored
regular seminars. Furthermore, 104 students indicated a prefer-
ence for a new lecture specifically focused on oral cancers.

In terms of self-assessment of knowledge about identify-
ing and preventing oral cancers, only 21 out of 163 students in their
4th and 5th years reported feeling adequately informed. Regarding
clinical experience, 111 students in their 4th and 5th years reported
having previously performed an oral mucosa examination. How-
ever, 52 students indicated that they had not previously conducted
such an examination.

Discussion

Although oral cancer education and preventive efforts
are widely recognized as significant, our investigation has unveiled
substantial gaps in knowledge and practices concerning early de-
tection and preventive strategies. These findings highlight the ne-
cessity for targeted educational interventions aimed at bridging
these gaps and teaching future dental practitioners with the requi-

site skills.

The study findings indicate that while a majority of par-
ticipants expressed the need for a dedicated course on oral cancers,
a significant proportion felt inadequately informed about the dis-
ease. Only 21 out of 163 students in their 4th and 5th years report-
ed feeling adequately informed about identifying and preventing
oral cancers. Furthermore, although many students recognized
the importance of oral cancer education, their preferred learning
methods varied. These methods included encompassing seminars,
informational brochures and focused lectures.

These findings are in correlation with previous research
in the field. Shadid et al. conducted a study on oral cancer pre-
vention among dental students and interns in Palestine, revealing
significant deficiencies in knowledge and practices related to early
detection and prevention, despite favorable attitudes toward pre-
vention. Interns showed better knowledge and attitudes compared
to undergraduate students, with identified barriers to screening
including lack of training and confidence (4). Similarly, Chan et
al. assessed oral cancer knowledge, attitudes, and practices among
undergraduate students in Malaysian dental schools, finding that
students from private universities exhibited higher levels of aware-
ness and knowledge compared to those from public universities.
The study emphasized the need to reinforce curriculum and train-
ing to improve diagnostic skills among dental undergraduates (5).
Moreover, Jafer et al. explored the perspectives of dentists and den-
tal students on oral cancer and its prevention strategies in Saudi
Arabia, highlighting the lack of focus on local risk factors in for-
mal dental education and the absence of organized efforts toward
prevention. The study underscored the need for improved dental
education targeting community-specific oral health issues and risk
factors (6). Similarly, Shrestha et al. evaluated the awareness of un-
dergraduate dental and medical students towards oral cancer in
Nepal, emphasizing the prevalence of tobacco as a recognized risk
factor but noting deficiencies in overall awareness among students.
The study stressed the importance of enhancing knowledge among
health professionals for early diagnosis and reduction of oral can-
cer statistics (7).

However, it is essential to acknowledge the limitations
of our study, including the reliance on self-reported data and the
specificity of the study population. Self-reported responses are
susceptible to recall bias, wherein participants may inaccurately
recall information, and social desirability bias, where respondents
may provide answers that they perceive as more socially acceptable
(5,8). This could potentially influence the validity and reliability of
the findings, leading to an overestimation or underestimation of
certain attitudes or behaviors related to oral cancer awareness and
prevention. Moreover, it’s important to recognize that the results of
this study might not apply universally beyond the specific group of
participants enrolled at the Faculty of Dentistry where the research
was carried out. The characteristics and educational backgrounds
of students at this institution may differ from those at other dental
schools or universities, thereby limiting the external validity of the
results. Future research involving more diverse and representative
samples from multiple institutions could help improve the general-
izability of findings in similar contexts.

To enhance oral cancer awareness among dental students and the
broader population, targeted educational interventions are crucial.
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These interventions should include comprehensive health educa-
tion sessions covering essential topics such as oral cancer risk fac-
tors, signs, symptoms, and preventive measures. Engaging experts,
clinicians, and educators to deliver evidence-based content can
maximize the impact of these sessions. Additionally, multimedia
tools such as videos, infographics, and mobile apps can be utilized
to enhance understanding and retention. For instance, interactive
apps can simulate self-examinations and provide real-time feed-
back. Printed materials such as pamphlets, brochures, and leaflets
can also be strategically distributed in various settings including
waiting areas, clinics, and community centers to ensure accessi-
bility and comprehension. Furthermore, personalized counseling
sessions with dental students can significantly reinforce knowledge
by addressing misconceptions, clarifying doubts, and emphasizing
the importance of early detection. Collaboration with local orga-
nizations to conduct community-based campaigns through mass
media channels, community events, workshops, and health fairs
can effectively disseminate information to a wider audience (4-14).
Ensuring the persistence of educational efforts over time is critical
for sustained impact. Strategies to monitor the long-term efficacy of
awareness campaigns include conducting follow-up assessments to
evaluate knowledge retention and behavior change post-interven-
tion. Establishing surveillance systems to track oral cancer aware-
ness, monitoring changes in knowledge levels, screening rates, and
self-examination practices enable researchers and policymakers
to adapt strategies as needed. Designing longitudinal studies that
extend beyond the initial intervention phase is essential to inves-
tigate whether awareness remains intact or diminishes over time.
Collaboration with public health agencies to integrate awareness
campaigns into their long-term strategies ensures continuity and
adaptability based on evolving evidence. Additionally, engaging
dental professionals to play an active role in reinforcing awareness
during routine patient visits can encourage regular screenings,
and address patient concerns. By implementing these multifacet-
ed strategies and rigorously monitoring their long-term impact,
sustained and enhanced oral cancer awareness can be achieved,
ultimately leading to better health outcomes for individuals and
communities (4-14).

Conclusion

In conclusion, this study emphasizes the critical impor-
tance of improving oral cancer education among dental students.
The findings reveal significant gaps in knowledge and readiness for
early detection and prevention strategies, underscoring the urgent
need for targeted educational interventions. Addressing these defi-
ciencies can better equip future dental professionals to play a pro-
active role in combating oral cancer and improving public health
globally.
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A Rare Case Report of Heterotopic Ossification at Maxilla Anterior
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ABSTRACT

Aim To report a rare case of heterotopic ossification (HO) between the maxillary right central incisor (tooth #11) and lateral incisor in a
47-year-old male patient

Case Report A 47-year-old male patient presented with a painless, progressive-growing swelling in the anterior region involving the
maxillary right central and lateral incisors for the past 6 months. The patient’s medical history was unremarkable. Intraoral examination
revealed periodontal loss with prosthetic restorations in the affected region for over 10 years. Radiographs and cone-beam computed
tomography (CBCT) images confirmed the presence of HO between the maxillary teeth.

Discussion HO is a rare condition characterized by the formation of bone in soft tissues. It is most commonly seen after trauma or
surgery, but it can also occur spontaneously. The exact cause of HO is unknown, but it is thought to be due to a combination of factors,
including inflammation, injury, and genetic predisposition. In this case, the patient’s history of trauma may have contributed to the de-
velopment of HO. The patient reported that he had sustained a blow to the anterior region of his mouth 10 years prior to the onset of the
swelling. This trauma may have damaged the periodontal ligament, which may have led to the formation of HO.

Conclusion This case report highlights the importance of considering HO in the differential diagnosis of painless, progressive-growing

swellings in the maxillary region, especially in patients with a history of trauma.

Keywords Heterotopic ossification, Lesion, Maxilla, Oral cavity, Osteosarcoma

Introduction

Heterotopic ossification (HO) is defined as the formation
of lamellar bone in tissues devoid of native bone. The biological
process underpinning heterotopic ossification is associated with
the presence of osteoprogenitor cells within the ectopic region
(1,2). Heterotopic ossification is categorized into hereditary and ac-
quired forms. The acquired form is frequently observed to manifest
following trauma or hip surgery. The prevalence of the hereditary
form is reported to be exceedingly low(3).

The majority of HO documented in the literature are con-
nected to orthopedic surgeries, particularly total hip arthroplasty.
Cases involving the maxillofacial region are infrequent and typical-
ly associated with the facial muscles, although a limited number of
reports have described HO occurring in the maxillary sinuses (4).

Heterotopic ossification in the oral region can arise from
a variety of factors. Incidents such as direct injury to oral tissues,
trauma, or surgical procedures can precipitate its occurrence. Ad-
ditionally, certain medical conditions, including chronic inflam-
mation, genetic predisposition, and fibrodysplasia ossificans pro-
gressiva (FOP), may also contribute to the formation of heterotopic
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ossification in the oral region (4).

The diagnosis of heterotopic ossification in the oral cav-
ity necessitates a comprehensive examination and thorough eval-
uation. Common symptoms encompass limited mouth opening,
pain, swelling, or palpable bone protrusions. Employing both
conventional and advanced imaging techniques aids in delineat-
ing the boundaries and localization of the lesion. A definitive di-
agnosis is achieved through histopathological examination, con-
firming the presence of ectopic bone formation (4).

Case Report

A 47-year-old male patient underwent examination at a
dental clinic for evaluation of a painless, progressively enlarging
swelling localized in the anterior region encompassing the max-
illary right incisor and right lateral teeth. The patient reported a
gradual increase in size over the last few years. Following the ini-
tial assessment, the patient was referred to our hospital for further
examination and assessment.

Upon reviewing the patient’s medical history, no system-
ic conditions were reported. During the intraoral examination, it
was noted that the patient had prosthetic restorations covering the
teeth in the affected area for over 10 years, along with evidence
of periodontal loss. Notably, a fixed tissue growth was observed
between teeth number 11 and 12, situated in the papillary region
between the two teeth. The growth exhibited an expansive charac-
ter, measuring approximately 2 cm in diameter, and demonstrated
firm consistency upon palpation. Importantly, there was no ob-
served mobility in the teeth within the relevant area (Figure 1).

No specific abnormalities were identified on the patient’s
panoramic radiography (Figure 2). However, upon further eval-
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uation using cone beam computed tomography (CBCT), a hyper-
dense focus with well-defined borders was discernible within the
relevant region, specifically within the soft tissue (Figure 3).

Figure 1: Location of lesion at maxilla anterior.

An excisional biopsy was scheduled for the patient, with
a preliminary diagnosis of a local peripheral osseofibroma. The
procedure was conducted under local anesthesia, and subsequent
histopathological examination was carried out.

Figure 2: Panoramic radiography of patient.

During the operation, alveoloplasty was performed on the
bone tissue in the affected region, along with contour adjustments.
The objective was to preserve the aesthetic appearance in the ante-
rior region, achieved by utilizing a connective tissue graft harvest-
ed from the palatal region (Figure 4).

Figure 3: In CBCT axial (left) and sagittal (right) sections, a curved, prominent
hyperdense focus (indicated by a red arrow) is observed within the soft tissue, bone

density

In the histopathological examination, the evaluated sec-
tions revealed a covering of multilayered squamous epithelium
over the tissue specimens. Beneath the epithelial tissue, a lesion

rich in collagen fibers was observed, composed of triangular or
spindle-shaped cells. Notably, collagen fibers exhibited configura-
tions such as swirl-shaped structures and short-course areas that
intersected at various points. Additionally, a mineralized region
resembling compact bone tissue was identified over a broad area in
between. Based on these observations, a diagnosis of ‘heterotopic
ossification’ was established.

Figure 4: Operation stages: excision, bone arrangement stages, connective tissue

removal and wound closure
Discussion

Hyperplastic growths within the maxilla are a commonly
encountered phenomenon. These growths typically arise as a re-
sponse to a stimulus or injury, such as tartar accumulation, ill-fit-
ting dentures, or the presence of foreign materials. Reactive hyper-
plastic lesions represent non-neoplastic, tumor-like hyperplasias
that develop in response to chronic irritation or trauma (5,6).
Within this category of common lesions, heterotopic ossification
(HO) is infrequently referenced, as evidenced by a limited number
of case reports (3,4).

The precise etiology of heterotopic ossification (HO) re-
mains elusive. However, it has been noted that HO is more prev-
alent in individuals who have undergone significant bone resec-
tions or extensive soft tissue dissections (7). The process of HO
formation necessitates the presence of osteogenic precursor cells,
an inducing substance or event, and an environment conducive to
osteogenesis (8).

Radiologically, heterotopic ossification (HO) has been ob-
served to be more prevalent in young males (9). These formations
typically manifest as painless, slow-growing, radiopaque lesions,
often monitored during routine check-ups (10). For instance, Ven-
cio et al. reported a case of HO situated between the maxillary in-
cisor and lateral incisor in a 13-year-old male patient (11). Hong et
al. documented a case of a 3 cm HO, palpable and causing trismus,
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located in the masseteric area of the right mandibular ramus re-
gion in a patient who sought medical attention due to this issue
(12). Additionally, Biiyiikakyiiz et al. reported a case of HO in a
patient presenting with complaints of pain in the right maxillary
sinus (10).

In addition to its rarity within the maxillofacial region,
heterotopic ossifications (HOs) are even more infrequently ob-
served in the anterior maxilla. Potential triggers for its develop-
ment in the maxilla may include tooth extraction or other irritants.
The differential diagnosis of HO necessitates distinguishing it from
calcified and ossified structures, ossifying hemangioma, fasciitis
ossificans, ossifying pleomorphic adenoma, ossifying fibroma, os-
teoblastic tumors, and myositis ossificans. Histopathologically, HO
typically exhibits a compact bone tissue appearance with inverted
lines in decalcified sections (10).

HOs are typically painless and manifest as radiopaque for-
mations observed during routine check-ups. A definitive diagnosis
requires histopathological examination (10). Hong et al. reported a
case in which they initially clinically and radiologically diagnosed
the patient with osteochondroma. Upon surgical intervention, they
found the excised mass to be softer than bone and surrounded by
cartilage-like tissue. Histological examination revealed normal
bone formation covered with osteoids (12).

For the treatment of heterotopic ossification (HO), a fol-
low-up approach is typically recommended rather than invasive
interventions, especially if there are no indications of malignancy
(13). Giineri et al. have advised surveillance for asymptomatic cas-
es in the maxillary sinus, suggesting a cautious approach without
immediate surgery during the initial stage.

However, in specific cases where the condition signifi-
cantly affects aesthetics and hampers normal lip movements, sur-
gical treatment may be considered, deviating from the typical fol-
low-up approach. In the instance discussed, surgical intervention
was chosen due to the disruption of the patient’s aesthetics and
restricted lip movements.

Conclusion

The rarity of this case and its respective treatment con-
tributes valuable insights to the existing literature. This singular
case underscores the importance for maxillofacial surgeons to con-
sider HO, although rare, along with other potential bone lesions
like osteoma, osteochondroma, and osteosarcoma, when encoun-
tering patients with atypical bone presentations in the maxillofacial
region.
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Cemento-Ossifying Fibroma in the Mandibular Posterior Region: 2
Case Reports
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ABSTRACT

, Mehmet Bugra TURKCAN' ©, Siimeyye COSGUN BAYBARS! © , Mustafa CAGDAS OCAL!

Aim Cemento-ossifying fibroma (COF) is a mesenchymal, benign odontogenic tumor of the jaws that originates from the mesenchymal
blast cells of periodontal ligament and can form osteoid, bone, cement-like tissue, fibrous cellular tissue or a combination of them. In
this case report, it is aimed to present clinical, radiological and histopathological examination of two cemento-ossifying fibroma cases.
Case Report A 36-year-old systemically healthy female patient was referred to our faculty due to a lesion detected in the right mandibular
posterior region. As a result of the clinical and radiological examination, an asymptomatic tumoral structure with a mixed appearance
and regular borders was detected. No expansion was detected in the right mandibular posterior region. The patient was referred to the
Department of Oral and Maxillofacial Surgery for biopsy. According to the biopsy report, it was learned that this tumoral structure was
a COF. A 38-year-old systemically healthy female patient was admitted to our faculty due to gingival bleeding. As a result of the clinical
and radiological examination, an asymptomatic lesion with a radiolucent appearance and sclerotic borders was detected in the right
mandibular posterior region. According to the patient’s biopsy report, it was discovered that this lesion was a COE

Discussion COF may exhibit different clinical and radiological behaviors based on its stage. Diagnosis and treatment planning of COF

should be made with clinical, radiological and histopathological examination.
Conclusion Two COF cases are reported with their detailed clinical and radiological examinations in this paper.

Keywords Benign, CBCT, Cemento-ossifying fibroma, Mandible, Odontogenic tumor

Introduction

Cemento-ossifying fibroma (COF) is a mesenchymal, be-
nign odontogenic tumor of the jaws that originates from the mes-
enchymal blast cells of periodontal ligament and can form osteoid,
bone, cement-like tissue, fibrous cellular tissue or a combination
of them (1). In 1971, COF was first classified under the cemen-
tum-contained lesions including cementifying fibroma, fibrous
dysplasia and ossifying fibroma by the World Health Organization
(WHO) (2,3). In 2017, the term “cemento-ossifying fibroma” was
defined as a mesenchymal, benign odontogenic tumor specific to
the tooth- beared areas of the jaws (4). Several synonyms for COF
such as osteo-fibroma, fibro-osteoma, and benign fibro-osseous le-
sion of periodontal ligament origin have been used (5). COF is clas-
sified as the central type originating from the periodontal ligament
adjacent to the root apex and the peripheral type, which occurs
only in the soft tissues of the tooth-bearing regions (6). Although
the etiology of COF is not known exactly, there are reports of previ-
ous trauma to the lesion site (7). It is also known that it may be as-
sociated with congenital problems during the maturation of dental
hard tissues that can form cementum and bone. Although it occurs
especially in patients aged 20-40, it can occur in children and ad-
olescents as well as in older adults. Women are affected more fre-
quently than men at a ratio of 5:1 (8). This tumor, which is usually
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seen in the mandibular premolar-molar region, may also involve
the maxillary region and paranasal sinuses and larger lesions may
be encountered in this region as a result of the larger expansion
area (9).

Radiological Features of Cemento-ossifying Fibroma

COF reveals well-circumscribed, mostly unilocular or
rarely multilocular radiolucency with or without radiopaque foci
native to the degree of calcification (1,10). Initially, COF presents
as a radiolucent lesion without internal radiopacity. With the de-
veloping tumor maturity, radiopaque masses appear, which can
merge to form a large radiopaque focus surrounded by a radiolu-
cent border (11). There are three distinct patterns of radiographic
borders: a lesion with no sclerotic border (40%), a lesion with a
sclerotic border (45%), and a lesion with poorly defined margins
(15%) which implies a fast-growing tumor (12,13). The non-linear
centrifugal growth pattern is a specific diagnostic radiographic
feature for COF and the lesion enlarges uniformly in all directions
and presents as a rounded tumor mass in this pattern (11-13).
COF may cause mobility, divergence and root resorption in the
adjacent tooth (11,13). In addition, lingual and buccal bone ex-
pansion without cortical perforation may be encountered (1,14).

Clinical and Histopathological Features of Cemento-ossifying Fi-
broma

Clinically, COF is usually observed as an asymptomatic
and slow-growing intraosseous lesion but when enlarged it may
cause facial asymmetry or bone fractures. Although the adjacent
teeth usually remain vital; pain or paresthesia may develop when
pressure is applied on the adjacent nerve. It is mostly solitary but
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may rarely present as isolated or multiple lesions as a component of
the hyperparathyroidism-jaw tumor syndrome (1,4,10).

Histologically, COF consists of well-vascularized fibrocel-
lular tissue that capable of producing immature bone trabeculae
and cementoids (1,7,14). Bone trabeculae are variable in size, of-
ten showing a combination of lamellar and woven patterns. Bone
usually shows peripheral osteoblastic and osteoid and rimming
(Figure 1). Cementoids are basophilic spherical bodies that mixed
with adjacent connective tissue and represent the peripheral brush
border (1,15).
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Figure 1: Histopathological section of cemento-ossifying fibroma

The aim of this study is to present two COF cases with
clinical, radiological and histopathological findings.

Case Report

Case #1: A 36-year-old systemically healthy female was
referred to our faculty from a private dental clinic due to a man-
dibular lesion. In the radiological examination, a radiolucent lesion
with regular borders was detected in the right mandibular poste-
rior region. In the intraoral and extraoral examination, it was ob-
served that the right mandibular first molar was extracted, there
was minimal lingual and buccal expansion and the area was as-
ymptomatic. Axial CBCT sections showed thinning of the buccal
and lingual cortical bone in the lesion area. Minimal buccal and
lingual expansion was observed in coronal CBCT sections. The
patient was referred to the surgical department for biopsy with a
preliminary diagnosis of residual cyst. Enucleation of the lesion,
which diagnosed as COF as a result of incisional biopsy, and right
mandibular second molar tooth extraction were performed. In the
follow-up radiographs of the third month after the operation, bone
formation was observed in the lesion area (Figure 2a-b-c). Written
informed consent was obtained from the patient that her medical
and dental data could be used in scientific research.

Case #2: A 38-year-old systemically healthy female was
admitted to our faculty due to gingival bleeding. As a result of ra-
diological examination, a tumoral structure with mixed appear-
ance and well-defined borders was detected in the right mandibu-
lar posterior region. In the intraoral and extraoral examination, it
was determined that the right mandibular first molar was extract-
ed, there was no buccal and lingual expansion and the related area
was asymptomatic. The patient was referred to the surgical depart-

ment for biopsy. As a result of excisional biopsy, it was learned that
the lesion was COF. Two years later, recurrence was detected in
the routine control (Figure 3a-b). Written informed consent was
obtained from the patient that her medical and dental data could
be used in scientific research.

—

Figure 2: Case #1; a- Before the operation b- Immediately after the operation c- 3
months after the operation

Figure 3: Case #2; a- Before the operation b- 2 years after the operation, recurrence

was detected at the previous lesion site
Discussion

COF is a small and usually asymptomatic tumoral forma-
tion. However, it has been reported that COF lesions reaching large
sizes may cause tooth displacement, nerve compression and par-
esthesia (16-19). In our cases, there was minimal expansion in the
first case and no expansion in the second case. There was no dis-
placement or paresthesia in the teeth. In the radiological examina-
tion, COF is radiolucent in the initial stage and it can be observed
as mixed and radiopaque in advanced stages due to increased cal-
cification. Radiographically, COF has sclerotic and smooth bor-
ders (20). The radiographic pattern of COF has been described by
various researchers in the literature. Waldron and Giansanti stated
that COF cases were observed as 63% radiolucent lesions with ra-
diopaque foci, 26% radiolucent lesions and 12% diffuse and homo-
geneous lesions (21).

Titinchi et al. conducted a retrospective study and found
that approximately 49.2% of COF lesions were radiopaque, 34.9%
mixed radiolucent-radiopaque and 15.9% were radiolucent. Also,
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84.1% of the lesions were reported as unilocular and 15.9% of them
were multilocular on panoramic radiographs. In addition, multi-
locular radiolucency was observed in the posterior mandibula in
all cases (22). Barberi et al. categorized the radiographic pattern
of COF as a prominent lesion without a sclerotic border (40%), a
prominent lesion with a sclerotic border (45%) and a lesion with
indistinct borders (15%) (23). In our study, the first case was radio-
lucent with smooth borders and minimally expanded in the buccal
and lingual directions, while the second case showed a mixed and
regular border.
Differential diagnosis of COF include pathological formations
such as central giant cell granuloma, adenomatoid odontogenic tu-
mor, fibrous dysplasia and calcified epithelial odontogenic tumor.
Fibrous dysplasia is not well-circumscribed and gives a ground-
glass appearance on radiographs. Calcified epithelial odontogenic
tumor and adenomatoid odontogenic tumor cannot be exactly dif-
ferentiated from COF radiologically, but can be distinguished by
histological examinations. Central giant cell granuloma is usually
seen in younger patients (24). Before a definitive diagnosis can be
made; clinical, radiological and histological evaluations should be
evaluated as a whole.
Although the surgical approach is controversial in asymptomatic
COF cases, enucleation and resection are usually performed (15).
Enucleation by curettage is the first choice for small lesions; sur-
gical resection and reconstructive surgery are preferred for larger
lesions (1). Radiotherapy has been confirmed to be ineffective and
contraindicated due to its inductive effect for malignant transfor-
mation (14). In our first case, surgical procedure was performed
with the suspicion of cyst. In the second case, surgical procedure
was the treatment of choice.

It has been reported that the recurrence rate in COF is
12% and the recurrence rate is higher especially in younger pa-
tients. Since the tumor growth is easier in the maxillary region than
in the mandible, it has been determined that the recurrence is more
common in maxillary cases (18). In our second case, although the
patient was middle-aged and the related tumor formation was in
the mandible, recurrence was detected two years later.

Conclusion

COF should be suspected in any lesion originating from
the mandible or maxilla showing varying amounts of fibrous and
osteoid tissue. In the diagnosis and treatment planning of COEF, the
importance of detecting the lesion at an early stage by performing
radiological, clinical and histopathological examinations should
be explained to the patients and the necessity of routine periodic
controls should be stated to prevent recurrence or future complica-
tions after treatment.
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