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Comparison of Differential Maxillomandibular Movements on the
Upper Airway in Anteroposterior Dimensions After Bimaxillary

Surgery for Class III Correction

Smif 1II Malokliizyonun Cerrahi Diizeltiminde Farkli Maksillomandibuler Hareketlerin Ust
Havayolu Anteroposterior Boyutlar1 Uzerindeki Etkilerinin Karsilastiriimasi

Necip Fazil ERDEM' , Yasemin Bahar ACAR? | Alanur CIFTCI SISMAN?

oz

Amac: Smif 3 maloklizyonun diizeltilmesi ic¢in farkli
bimaksiller cerrahi planlarin iist hava yolunun 6n-arka boyutlarina
etkisini degerlendirmek.

Gere¢ ve Yontem: Smif 3 diizeltimi i¢in bimaksiller cerrahi
ile tedavi edilen 59 birey (ortalama yas: 23.11+1.85 yil) dahil
edildi. Ameliyat oncesi (T1) ve ameliyat sonrasi (T2) lateral
sefalogramlar analiz edilerek kafa kaidesi tizerinde cakistirildi.
A ve B noktalarinin yatay hareketlerinin miktarlarina gore 3
grup olusturuldu. Grup-1: (n=21) B noktasinin yer degistirmesi
A noktasindan biiyiikti. Grup-2: (n=13) A ve B noktalarmin
yer degistirmeleri arasindaki fark <Imm idi. Grup-3: (n=25),
A noktasinm yer degistirmesi B noktasindan biiyiiktii. On-arka
faringeal hava yolu boyutlar1 (mm), arka (PAS), iist-arka (SPAS),
orta (MAS), alt (IAS), epiglottik (EAS) hava yolu bosluklarinda
olgiildii. Smif i¢i degerlendirme Paired sample t testi ve Wilcoxon
testi ile yapildi. Sefalometrik degisiklikler i¢in siniflar arasi
karsilastirmalar ANOVA ve Tukey testi ile degerlendirilirken,
hava yolu degisiklikleri i¢in Welch ANOVA ve Kruskal-Wallis
testleri yapildi. Hava yolu parametrelerinin ikili karsilastirmalari
Bonferroni diizeltmeli Mann-Whitney u-testi ile yapildi. Birincil
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yordayici ve sonug degiskenleri arasindaki iligkiyi degerlendirmek
icin Pearson korelasyon analizi yapildi.

Sonuglar: Maksiller yiikseklik, palatal diizlem, SNA, SNB,
ANB, Wits, N-Perp, maksiller derinlik toplam &rnekte onemli
olgiide degisti. Mandibular diizlemdeki ve SNB’deki degisiklikler
Grup-1’de daha yiiksekti (p<0.05). SNA, N-PERP, maksiller
derinlikteki degisiklikler Grup-3’te daha yiiksekti (p<0.05). Toplam
ornekte PAS (ortalama:2.44+2.21mm; medyan:2.17mm) ve SPAS
(ortalama:1.0742.31mm; medyan:1.14mm) olduk¢a anlaml
artis gosterdi. Grup-1’de IAS anlamli olarak azaldi (ortalama:
— 1,9843,68 mm; ortanca: — 1,36 mm). Grup-2’de 6nemli bir
faringeal degisiklik yoktu. Grup-3’te PAS (ortalama:3.03+2.20mm,
ortanca:2.63mm) ve SPAS (ortalama:1.64+1.81mm, ortanca:
1,74mm) anlamli olarak artt1. Toplam 6rnek, PAS ve SNA arasinda
(r=0.335); ve IAS ve B noktasi arasinda (r=0.275) anlamli pozitif
dogrusal zayifiliski ortaya koydu. Grup-3’te PAS ve SNA 6l¢timleri
arasinda anlaml pozitif dogrusal orta iligki vardi (r=0.613).

Sonu¢: Farkli kombinasyonlardaki maksillomandibular
hareketler iist hava yolunun 6n-arka boyutlar: iizerinde belirgin
olarak farkl etkiler gostermistir. Klinisyenler, hava yolu tizerindeki
etkilerini goz oniinde bulundurarak ameliyat planlamasini dikkatli
bir sekilde yapmalidir.

Anahtar Kelimeler: Ortognatik cerrahi islemler, LeFort
osteotomi, Angle sinif 3, Farinks

ABSTRACT

Objective: To evaluate the effect of different surgery plans on
anteroposterior dimensions of upper airway in bimaxillary surgery
for correction of Class III malocclusion.

Materials and Methods: 59 subjects (mean age:
23.11+1.85years) treated with bimaxillary surgery for Class III
correction were included. Preoperative (T1) and postoperative
(T2) lateral cephalograms were traced and superimposed. 3 groups
were formed according to different relative horizontal movements
of A and B-points. Group-1: (n=21) displacement of B-point
was greater than A-point. Group-2: (n=13) difference between
displacements of A and B-points were <Imm. Group-3: (n=25),
displacement of A-point was greater than B-point. Anteroposterior
pharyngeal airway dimensions(mm) were measured at
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posterior(PAS), superoposterior(SPAS), middle(MAS),
inferior(IAS), epiglottic(EAS) airway spaces. Intraclass evaluation
was performed with Paired sample t-test and Wilcoxon’s test.
Interclass comparisons were evaluated with ANOVA and Tukey
test for cephalometric changes while Welch ANOVA and Kruskal-
Wallis tests were performed for airway changes. Pairwise
comparisons of airway parameters were made with Mann-Whitney
u-test with Bonferroni correction. Pearson correlation analysis was
performed to evaluate relationship between primary predictor and
outcome variables.

Results: Maxillary-height, palatal-plane, SNA, SNB,
ANB, Wits, N-Perp, maxillary-depth changed significantly
in total sample. Changes in Mandibular-plane and SNB were
higher in Group-1 (p<0.05). Changes in SNA, N-PERP,
maxillary-depth were higher in Group-3 (p<0.05). In total
sample, PAS (mean:2.44+2.21mm; median:2.17mm) and SPAS
(mean:1.07+2.31mm; median:1.14mm) showed highly significant
increase. In Group-1, IAS decreased significantly (mean:-
1.9843.68mm; median:-1.36mm). Group-2 had no significant
pharyngeal changes. In Group-3, PAS (mean:3.03£2.20mm,
median:2.63mm) and SPAS (mean:1.64+1.81mm, median:
1,74mm) increased significantly. Total sample revealed significant
positive linear weak relationship between PAS and SNA (r=0.335);
and between IAS and B-point (r=0.275). Group-3 had significant
positive linear moderate relationship existed between PAS and
SNA measurements (r=0.613).

Conclusion: Differential maxillomandibular movements
showed distinctly different effects on anteroposterior dimensions
of upper airway. Clinicians should prepare surgery planning
carefully, considering its effects on the airway.

Keywords: Orthognathic surgical procedures, Le Fort
Osteotomy, Angle Class III, Pharynx

INTRODUCTION

The relationship between craniofacial morphology and
airway has been well documented in literature (Lowe et al.,
1997). Along with increased understanding of these factors,
effects of different orthodontic and surgical interventions on
airway resistance and dimensions have been studied. Rapid
maxillary expansion, orthodontic tooth extraction, and
orthopaedic orthodontic treatments are reported to affect
airway dimensions (Kilic et al., 2008; Germec-Cakan et al.
2011; Kilinc et al., 2008).

Skeletal Class III malocclusion often requires a
multidisciplinary approach including orthognathic surgery
in adult patients. Craniofacial characteristics, like size of
maxilla, mandible and soft palate are found to substantially
affect anteroposterior dimension of pharyngeal airway space
(Muto et al., 2006). Surgical changes in jaw positions create
reorganization in surrounding tissues i.e. soft palate, tongue
and pharynx; depending on magnitude and direction of
correction. More extensive effects of surgery like backward
rotation of cervical spine with respect to skull base, a

backward shift in hyoid bone, and a change in head position
have also been reported after single jaw surgery along with
a decrease in pharyngeal cavity volume (Hasebe et al. 2011;
Hochban et al., 1996; Kawamata et al. 2000; Kitagawara et
al., 2008).

Regarding orthognathic surgery, contemporary findings
agree on the following outcomes: isolated mandibular
setback surgery generally decreased the airway volume;
whereas isolated maxillary or mandibular advancement, and
especially bimaxillary advancement generally increased the
total airway and oropharynx airway volumes (Steegman et
al., 2022)

Hwang et al have found that changes in positions of hyoid
bone and tongue are gradually restored following single jaw
surgery without obvious restoration of pharyngeal volume
(Hwang et al., 2010). Bimaxillary surgery is reported to
cause a smaller decrease in airway compared to isolated
mandibular setback surgery. Azevedo et al reported that
oropharyngeal volume change after bimaxillary surgery
was not significant, while Uesugi et al reported a significant
decrease in pharyngeal airway capacity (Azevedo et al.,
2016; Uesugi et al., 2014).

Bimaxillary surgery for Class III correction describes
a combination of simultaneous mandibular setback and
maxillary Le Fort I osteotomy advancement. However,
different combinations of movements in all 3 dimensions are
possible during this correction according to characteristics
of deformity and individual needs. We hypothesized that
differential maxillomandibular movements might induce
different effects on airway. Present study aims to answer the
following clinical question: In patients with skeletal Class
IIT malocclusion undergoing bimaxillary surgery, how do
different surgery plans affect anteroposterior dimensions of
upper airway?

MATERIALS AND METHODS

Study design and sample

The present cohort retrospective study was approved by
ethical committee of Marmara University, Dental School
(Decision date: 01/06/2020; 1d number: 2020-400).

Study sample was derived from population of patients
who presented to Department of Orthodontics in Marmara
University, Dental School for evaluation and management of
skeletal Class III malocclusion from January 1,2010 through
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January 1, 2019. Signed informed consent was obtained
from all patients. Inclusion criteria were adult patients with
skeletal Class I malocclusion, orthodontic decompensation
followed by bimaxillary orthognathic surgery, complete
records. Exclusion criteria were craniofacial syndrome,
history of facial trauma, missing records, poor radiographic
quality. 11 subjects were excluded and 59 subjects (28
male, 31 female; mean age: 23.11 £ 1.85 years) were
included in study group. Preoperative (1-2 month before
surgery; T1) and 6-12 months postoperative (T2) lateral
cephalometric radiographs were retrieved from archive
of Orthodontics department. All patients had bimaxillary
surgery consisting of advancement of maxilla with Le Fort I
maxillary osteotomy and mandibular set-back with bilateral
sagittal split osteotomies. Surgical plans were determined
on NemoStudio NX Pro v.10.4.2 (Software Nemotech SL,
Madrid, Spain). Rigid intermaxillary fixation was applied
for first two weeks postoperatively. Light elastics were
continued for four more weeks for fixation.

Data collection, Management and Analyses

T1 and T2 lateral cephalometric radiographs were taken
in same centre by same machine (Morita Veraviewepocs,
J Morita Corp) in natural head position by positioning
patients looking directly into reflection of their own eyes in
mirror opposite to cephalostat. Lateral cephalograms were
traced and superimposed on Sella-Nasion on NemoStudio
NX Pro 10.4.2 cephalometric tracing software (Nemotech,
Madrid, Spain) by same examiner.

In cephalometric analysis, vertical relationship was
evaluated using mandibular plane angle, maxillary height
angle and sum of inner angles. SNA, SNB, ANB and
maxillary depth angles and linear distance of A-point to
Nasion perpendicular (N-Perp; McNamara analysis) were
used to evaluate sagittal relationship. Occlusal changes
were evaluated using palatal plane and occlusal plane
angles in vertical and Wits appraisal in sagittal. On T1-T2
superimposition, horizontal displacement of A-point and
B-point were measured parallel to Frankfort Horizontal
plane (FH) using ruler of software. (Figure 1) Patients were
then divided into 3 groups according to different relative
movements of A and B points. Group-1 (n=21) consisted of
patients where absolute displacement of B-point was greater
than that of A-point and difference between two values was
greater than 1 mm. In Group-2, (n=13) displacements of A
and B-points were almost equal (the difference between two
values was 0 to Ilmm). In Group-3 (n=25), displacement of

A-point was greater than B-point and difference between
two values was greater than 1 mm.

Figure 1. Horizontal displacement of A-point and B-point,
measured on T1-T2 superimposition

At Tl and T2, anteroposterior pharyngeal airway
dimensions (mm) were measured based on method of
Mochida et al. (Mochida et al., 2004) at level of posterior
airway space (PAS; anteroposterior depth of pharynx
measured between posterior pharyngeal wall and posterior
nasal spine on a line parallel to Frankfort horizontal plane
through posterior nasal spine), superoposterior airway space
(SPAS; anteroposterior depth of pharynx measured between
posterior pharyngeal wall and dorsum of soft palate on a line
parallel to Frankfort horizontal plane through middle of line
from posterior nasal spine to tip of soft palate), middle airway
space (MAS; anteroposterior depth of pharynx measured
between posterior pharyngeal wall and dorsum of tongue
on a line parallel to Frankfort horizontal plane through tip
of soft palate), inferior airway space (IAS; anteroposterior
depth of pharynx measured between posterior pharyngeal
wall and surface of tongue on a line parallel to Frankfort
horizontal plane through most anteroinferior point on
body of second cervical vertebra) and epiglottic airway
spaces (EAS; anteroposterior depth of pharynx measured



European Journal of Research in Dentistry 2022; 6(2): 58-66

Erdem et al.
Maxillomandibular Movements and Airway

61

between posterior pharyngeal wall and surface of tongue
on a line parallel to Frankfort horizontal plane through tip
of epiglottis) (Figure 2) One investigator performed all
measurements and 50% of records were randomly selected
and re-measured 1 week after first measurements.

Figure 2. Anteroposterior pharyngeal airway dimensions (mm)
on a presurgery cephalometry, measured at level of posterior
(PAS), superoposterior (SPAS), middle (MAS), inferior (IAS) and

used for statistical analysis. Shapiro-Wilks test was used to
evaluate normal distribution of data. To evaluate intraclass
measurements at two time points, Paired sample t-test was
used for normally distributed data and Wilcoxon’s test for
data that did not show normal distribution. For interclass
comparison of cephalometric changes in time, ANOVA
was used to analyse presence of significant changes and
Tukey test was used to determine between which groups
differences were. Welch ANOVA and Kruskal Wallis tests
were performed for intergroup comparisons of airway
changes in time. Pairwise comparisons of airway parameters
were made with Mann-Whitney u test and Bonferroni
correction was applied to p values. Pearson correlation
analysis was performed to evaluate relationship between
primary predictor and outcome variables. Significance
was evaluated at a level of p<0.05. Data reliability was
assessed with intraclass correlation coefficient. Results
were evaluated at a 95% confidence interval and a P value
less than 0.05 was accepted as statistically significant.

RESULTS

Theintraclass correlation coefficientranged between 0.99
and 0.89 indicating high similarity between measurements
at two time points. Table 1 displays displacement of A — and
B-points for total sample and each group.

Table 1: Displacement of A-point and B-point on T2-T1

epiglottic airway spaces (EAS). superimposition
"sl:otal ) Group 1 Group 2 Group 3
The primary predictor variables were cephalometric ampe
skeletal parameters (A-point, B-point, SNA and SNB) and Mean SD Mean SD Mean SD Mean SD
primary outcome variable was change in airway parameters. Amountof  Apoint 41 17 34 12 3. 12 52 17
.. . displacement
Statistical analysis (mm) B-point -43 26 -7 21 33 13 26 15
. IBM SPSS. software (IBM SPSS Statistics for SD: Standard deviation
Windows, Version 22.0. Armonk, NY: IBM Corp) was
Table 2: Cephalometric characteristics at T1 and T2, and intraclass and interclass comparisons of the T2-T1 changes
Total sample Group 1 Group 2 Group 3
Mean SD P Mean SD P Mean SD P Mean SD P
Innerangles(D) TI 3946 74 3932 8.6 3956 6.2 3952 6.9
0.40 0.02* 0.96 0.48
T2 3951 63 395.1 72 395.7 6.7 3946 55
Difference 0.5 3.5 1.9 34 0.1 5.2 -0.6 3.9
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: Tl 374 63 361 77 378 47 382 57
Mandibular 0.82 0.08 0.70 0.07
plane (D) i) 375 54 375 64 382 56 371 45
Difference 0.1 33 14 34 04 35 P29
: Tl 628 34 63.0 40 627 36 6.6 28
Maxillary 0.00% 0.17 0.04* 0.00%
height (ID) ™ 61.1 34 62.1 35 612 40 604 3.0
Difference -1.7 1.7 0.9 2.9 -1.5 24 22 2.1
Palatal Plane~ T! 9.4 38 . 9.5 35 05 105 43 a0 8.7 3.7 -
(PP-SN)YD) 12 102 39 100 48 1.1 35 100 34
Difference 0.8 18 0.4 3.1 0.5 27 13 22
Occlusal plane ! 168 49 o 162 65 - 171 40 . 170 38 -
(OP-SNY(D) 12 172 46 175 62 172 49 170 28
Difference 0.4 24 1.3 32 0.2 3.1 0.0 2.7
Sella-Nasion-A 781 42 794 41 770 39 776 44
point (SNA; D) 0.00* 0.00* 0.00* 0.00*
™ 817 43 822 47 80.0 4.0 82 41
Difference 3.6 2.1 28 13 300 11 46 17
Sella-Nasion-B 85 44 839 54 809 38 82 36
point (SNB; D) 0.00% 0.00% 0.00% 0.00%
™ 802 4.0 80.1 49 789 37 809 33
Difference  -2.3 2.1 -3.8 1.4 -2.0 1.1 =[P 14
A point —
Nasion-B point T1 44 33 44 32 39 28 46 36
(ANB: D) 0.00% 0.00% 0.00% 0.00%
™ 15 2.1 2.1 22 1.1 14 12 22
Difference 5.9 1.6 6.5 2.4 49 2.0 5.8 25
Wits appraisal  T! A1 40 000 122 44 o0 90 28 000 13 38 000
(mm) ™ 35 24 32 23 28 1.6 4.1 27
Difference 7.6 3.0 9.0 3.8 6.3 2.4 7.2 33
Nasion
Perpendicular 54 41 44 35 56 38 61 47
to A-point 0.00* 0.00% 0.00* 0.00*
(mm)
™ 14 41 A3 41 22 38 10 44
Difference 4.0 2.0 30 1.3 34 16 510 18
~ Tl 850 38 861 32 846 36 843 44
Maxillary 0.00% 0.00* 0.00% 0.00%
depth (D) T2 887 39 888 37 879 38 89.1 4.1
Difference 3.7 18 270 13 33 15 48 17

T1: Preoperative; T2: Pstoperative; SD: Standard Deviation. *P <0.05. Superscript letters (a) and (b) reflect the results of paired intergroup comparisons:
Having same superscript letters symbolize “no statistically significant intergroup difference” and different letters symbolize “statistically significant
intergroup difference”. Group with both letters (a,b) has no statistically significant difference with neither (a) nor (b).
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Table 2 summarizes cephalometric characteristics of
total sample and each group at T1 and T2, and documents
interclass comparison of T2-T1 changes. For cephalometric
parameters that measure in vertical plane, Inner angles
showed significant increase in Group-1 (1.943.4D, p=0.02);
maxillary height showed significant decrease in total
sample (-1.7£1.7D, p=0.00), Group-2 (-1.5+£2.4D, p=0.04)
and Group-3 (-2.2+2.1D, p=0.00). Palatal plane increased
significantly in total sample (0.8+1.8D, p=0.02) and in
Group-3 (1.3£2.2D, p=0.01). All changes in sagittal plane
(SNA, SNB, ANB, Wits, N-PERP, maxillary depth) were
highly significant in all groups (p=0.00). Between groups,
Mandibular plane (p=0.04), SNA, SNB, N-PERP and
maxillary depth (p=0.00) changes showed significant
difference. Multiple comparisons showed that changes in
Mandibular plane and SNB were significantly higher in
Group-1 (p<0.05). Changes in SNA, N-PERP and maxillary
depth were significantly higher in Group-3 (p<0.05).

Table 3 shows changes (T2-T1) in airway parameters. In
total sample, PAS (mean: 2.44+2.21mm; median: 2.17mm)
and SPAS (mean: 1.07+£2.31mm; median: 1.14mm) showed
highly significant increase while changes in MAS, IAS
and EAS were insignificant (p>0.05). In Group-1, IAS
decreased significantly (mean: — 1.98+3.68mm; median:
— 1.36mm; p=0.01). There were no significant changes in
pharyngeal parameters in Group-2 (p>0.05). In Group-3,
PAS (mean: 3.03+£2.20mm, median: 2.63mm; p=0.01) and
SPAS (mean: 1.64+1.81mm, median: 1,74mm; p=0.04)
increased significantly. Between groups, only APAS showed
significant difference (p=0.02). Paired comparisons showed
that there was significant difference between Group-2 and
3. APAS in Group-2 was significantly lower than Group-3
(p<0.05).

Table 3: Changes in airway parameters (T2-T1) and the
intergroup comparisons

1 0.11 3.19 -0.04 0.16
-0.70 3.20 -0.28 0.60
AMAS
0.97 1.81 1.04 0.10
Total 0.30 2.72 0.44 0.09
1 -1.98 3.68 -1.36 0.01*
-0.28 3.44 -0.11 0.84
AIAS
0.03 1.94 -0.19 0.70
Total -0.75 3.09 -0.4 0.14
1 -1.42 331 -0.89 0.31
0.48 2.14 -0.4 0.89
AEAS
-0.10 2.50 -0.32 0.99
Total -0.44 2.81 -0.46 0.23

Group Mean SD Median P value
1 241 2.28 2,19 0.52
1.36 1.80 0.71* 0.06
APAS
3.03 2.20 2.63Y 0.01*
Total 2.44 2.21 2.17 0.00*
1 0.57 3.13 1.03 0.12
0.77 1.31 0.77 0.28
ASPAS
1.64 1.81 1.74 0.04*
Total 1.07 2.31 1.14 0.00*

SD: standard deviation. *P <0.05 . APAS: Change in posterior airway
space; ASPAS: Change in superoposterior airway space; AMAS: Change
in middle airway space; AIAS: Change in inferior airway space; AEAS:
Change in epiglottic airway space. Superscripts letters (*) and ()

reflect the results of paired intergroup comparisons: same superscript
letters symbolize “no statistically significant intergroup difference”

and different letters symbolize “statistically significant intergroup
difference”. Group with both letters (*¥) has no statistically significant
difference with neither (*) nor ().

The correlation between skeletal changes (primary
predictors: SNA, SNB, A-point and B-point) and airway
parameters (primary outcome variables) revealed statistically
significant positive linear weak relationship between PAS
and SNA (r=0.34); and between IAS and B-point (r=0.28)
in total sample. Within groups, only in Group-3, statistically
significant positive linear moderate relationship existed
between PAS and SNA measurements (r=0.61).

DISCUSSION

To date, there is still controversy in literature regarding
the effects of surgical Class III correction on upper airway
(Steegman et al., 2022; Hwang et al., 2010; Azevedo et
al., 2016). Bimaxillary surgery for correction of skeletal
Class III has been evaluated as a generalized combination
of maxillary advancement and mandibular setback,
regardless of the relative movements of jaws. It has been
overlooked that effects of differential maxillomandibular
movements in bimaxillary Class III surgery might induce
different effects. And this aspect, which might be the
reason of controversial results in literature, has not been
evaluated previously. Therefore, primary aim of this study
was to investigate influence of different combinations of
maxillary advancement and mandibular setback in terms of
magnitudes of horizontal movement.
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Lateral cephalometric radiographs are amongst
conventional routine orthodontic records for diagnosis
and treatment results. Previous studies used them for
assessment of airway changes and evaluated as accessible
and suitable tools for evaluation of craniofacial and soft
tissue deformities in their correlations with obstructive
sleep apnea syndrome (OSAS) severity (Jakobsone et al.,
2010). Although cephalograms cannot display 3D volume
of airway, a significant correlation was reported between
pharyngeal airway space measurements on cephalometric
radiography and hypopharyngeal airway volume measured
on computed tomography (CT) (Ryu et al., 2015). In present
study, several measures were taken to standardize head
posture. All radiographs were taken at same centre with a
standard procedure. Patients with questionable head posture
were eliminated during initial phase of data collection. After
cephalometric analysis and superimposition, patients with
more than 10D discrepancy between true vertical lines at two
time points were excluded. Linear airway measurements that
were proposed by Mochida et al were adopted (Mochida et

al., 2004).

Isolated mandibular setback has been associated with a
decrease in region of soft palate and base of tongue; and
maxillary advancement plus mandibular setback has been
associated with an increase in posterior nasal spine region
and decrease in soft palate, tongue, and vallecula regions
in studies performed on cephalometric analyses (Riley &
Powell, 1990). In present study, when whole sample was
evaluated as a bimaxillary Class III correction group,
PAS and SPAS showed highly significant increase while
changes in MAS, IAS and EAS were insignificant. This
result was similar to findings of Jakobsone et al, who
observed a substantial increase in volume in oropharyngeal
and hypopharyngeal areas and concluded that bimaxillary
surgery for Class III correction did not cause decrease of
posterior airway space (Jakobsone et al., 2010). Burkhart
et al also detected a significant increase of upper airway at
level of PNS (Burkhard et al., 2014). They also reported
a slight narrowing at level of epiglottic vallecula. This
narrowing effect was only present in Group-1 at the level of
IAS in this study.

However, when data was categorized in groups

according to relative jaw movements, significant
differences were observed between groups. IAS reduced
significantly in Group-1 where mandibular setback amount
was greater (-742.1 mm) than maxillary advancement

(3.4£1.2 mm). In Group-2, where maxilla and mandible

moved equal amounts in opposite directions (3.1+1.2
and 3.3£1.3 mm respectively), airway parameters did
not show significant change. In Group-3, where amount
of maxillary advancement was greater than mandibular
setback (5.2+1.7 mm and — 2.6+1.5 mm respectively), PAS
showed a significant increase. Differences between whole
sample and study groups supported study hypothesis that
differential maxillomandibular movements might induce
different effects on airway. These results are important to
document selective quantitative effects of jaw movements
on anteroposterior airway dimensions in Class III correction
with bimaxillary surgery. Clinical significance of these
changes on airway function as experienced by patients
should be evaluated by prospective controlled studies.

On a cone beam CT study, Hart et al recorded linear
changes in positions of A-point and D-point (midpoint of
internal symphysis) using reference planes (Hart et al.,
2015). For their whole sample, including Class II and Class
[T individuals, they concluded that horizontal movement
of mandible and vertical movement of posterior maxilla
significantly affected total airway volume. In present study,
amount of horizontal movements in A-point and B-point
were used for grouping the sample and for airway correlation
along with other cephalometric parameters. Similar to
Hart et al, a relationship was found between IAS and
B-point (r=0.275). While A-point showed no correlation,
a moderate positive correlation between PAS and SNA
(r=0.335) was present in total sample. This relationship was
more pronounced in Group-3 (r=0.613) where maxillary
advancement was greater than setback.

The 2D evaluation of airway can be counted as a
limitation of this study since volumetric measurements
could not be performed. In a retrospective study design,
obtaining CBCT data was not possible. Future three-
dimensional studies can be conducted in the light of these
findings to quantify volumetric outcomes and to clarify
conflicting reports on effects of bimaxillary Class III
surgery. Weight change, as a confounding variable was
not evaluated. Medium weight loss (5-10%) is reported to
decrease severity of obstructive sleep apnoea and collapse
tendency of airway space (Hart et al., 2015). Data regarding
weight change was not present in patient files. However,
we can confirm that during treatment, none of patients were
on a diet for weight loss purposes. As a general observation
from our practice, patients usually recover their weight after
removal of splints even if they lost weight postoperatively
due to intermaxillary fixation. Cephalometric radiographs
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included in this study were taken 6-12 months after surgery,
with an interval of minimum 8 months between two time-
points. Muscle adaptation is reported to happen during first
6 months after surgery (Schwartz et al., 1992). In post-
surgical period, 85-90% of swelling resolves during first 6
months and remaining swelling diminish at second 6-month
period. A minimum of 12 months post-surgery would be
ideal, however, a post-surgical period of 6 months has
been reported to be acceptable for evaluation of soft tissue
changes (van der Vlis et al., 2014).

CONCLUSIONS

This study is the first to analyse and document the
effects of differential magnitudes of maxillomandibular
movements in bimaxillary orthognathic surgery and to show
their impact on upper airway anteroposterior dimensions. In
the total sample of surgical Class III correction, posterior
and superoposterior airway spaces showed highly significant
increase while changes in middle, inferior and epiglottic
airway spaces were insignificant. When the study sample
was categorized according to the magnitude of intervention
on both jaws, the locations of the significant changes in
airway spaces changed considerably.

Knowing the effect of selective movements is important
to guide the clinicians during the surgical planning in cases
where airway dimensions are critical presurgically and also
to understand the postoperative results of the intervention.
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Orthodontic Treatment and Oral Hygiene from the Patients’ Perspective

Hastalarin Bakis A¢isindan Ortodontik Tedavi ve Oral Hijyen

Burcu BULUT" , Selin KAYHAN BINDAL?

ABSTRACT

Objective: Present study aims to investigate patients’ oral
hygiene habits, their perspective of the relationship between
orthodontic treatment and periodontal health, and the effectiveness
of oral hygiene education (OHE).

Materials and Methods: In this cross-sectional study, subjects
were randomly selected among the patients who were under active
fixed orthodontic treatment. 100 patients with a mean age of 16.4
years (range: 13-28 years) was included. Patients were asked to
join a paper-based survey of 20 questions at the end of their routine
orthodontic session. At the end of survey, group A received OHE
conventionally on a dental model using orthodontic and interdental
toothbrushes; group B received OHE visually with a digital video
on a personal digital assistant (PDA). Patients were asked to reply
the last question after the OHE to assess the retention of key
concepts from the education.

Results: 46% believed that orthodontic materials are harmful
for their oral health and 39% thought that orthodontic treatment
and oral hygiene are independent. 36% confirmed that they
received OHE, and 25% of these patients do not think that OHE
helps with their orthodontic treatment. 88% of the patients stated
that the OHE given at the end of the survey was beneficial while
the remaining 12% found it unhelpful.

Conclusion: Patients were unable to realize the benefits of
OHE adequately at the first bonding session. The use of audiovisual
animations like short digital videos were found to be more effective
method for patient education compared to conventional methods.

Keywords: Orthodontics, Oral Hygiene, Health survey,
Audiovisual aids
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Amac: Bu caligma, hastalarin agiz hijyeni aliskanliklarini,
ortodontik tedavi ile periodontal saglik arasindaki iliskiye bakis
acilarini ve agiz hijyeni egitiminin (AHE) etkinligini arastirmay1
amaglamaktadir.

Gerec¢ ve Yontemler: Bu kesitsel ¢aligmada denekler aktif
sabit ortodontik tedavi géren hastalar arasindan rastgele secilmistir.
Ortalama yast 16,4 yil (dagilim: 13-28 yil) olan 100 hasta dahil
edildi. Hastalardan rutin ortodontik seanslarinin sonunda 20
soruluk kagit tabanli bir ankete katilmalari istendi. Anketin
sonunda A grubu, ortodontik ve interdental dis firgalar1 kullanan
bir dis modelinde geleneksel olarak AHE ald1; B grubu, AHE’yi
bir kisisel dijital asistan (PDA) iizerinde dijital bir video ile gorsel
olarak aldi. Egitimden anahtar kavramlarin akilda tutulmasini
degerlendirmek i¢in hastalardan AHE’den sonraki son soruyu
yanitlamalart istendi.

Bulgular: %46’s1 ortodontik malzemelerin agiz sagligina
zararll olduguna inanirken, %39’u ortodontik tedavi ve agiz
hijyeninin bagimsiz oldugunu disiindi. %36’st AHE aldigim
dogruladi ve bu hastalarin %25’i AHE nin ortodontik tedavilerine
yardimei oldugunu diisiinmiiyor. Hastalarin %88’1 anket sonunda
verilen AHE’nin faydali oldugunu belirtirken, kalan %12’si
yararsiz bulmustur.

Sonug: Hastalar ilk bonding seansinda AHE’nin faydalarini
yeterince anlayamadiklar1 goriildii. Kisa dijital videolar gibi
gorsel-isitsel animasyonlarin kullanilmasimin hasta egitiminde
geleneksel yontemlere gore daha etkili bir yontem oldugu goriildii.

Anahtar Kelimeler: Ortodonti, Ag1z hijyeni, Saglik anketleri,
Odyoviziiel araglar

INTRODUCTION

Teeth move in a periodontal surrounding. The health
and hygiene of these tissues directly affect orthodontic
treatment starting from treatment planning throughout
the mechanics and treatment progress, until the treatment
outcome. Therefore, understanding of the biological basis of
the relationship between orthodontics and periodontology is
one of the keys for a successful orthodontic treatment.
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The nature of orthodontic appliances makes it difficult
to maintain proper oral hygiene, requiring special care.
Doctors have a control over the mechanics and appliances
but it is the patients who have an active role in maintaining
oral care. For the patients to supply this special care, it is very
important that they understand the underlying justifications.
In the literature the relationship between fixed orthodontic
treatment and some adverse conditions (such as white
spot lesions, gingivitis, increased probing depth, increased
crevicular fluid volume, increased bleeding on probing,
white spot lesions, increased anaerobic microbial flora, and
even loss of alveolar bone and periodontal attachment) has
been documented (Bollen et al., 2013; Weltman et al., 2010;
Hochli et al., 2017; van Gastel et al., 2008). However, most
of these problems are transient and can actually be prevented
with proper oral hygiene education, patient awareness and
motivation (Gomes et al., 2007).

As clinicians, we try to give proper oral hygiene
education (OHE) and inform our patients about the
importance of oral care both for their personal well-being
and orthodontic treatment success. However, despite our
efforts, we may sometimes be disappointed with what we
encounter in the patients” mouth. This present study aims to
investigate patients’ oral hygiene habits; their perspective
of the relationship between orthodontic treatment and
periodontal health, and to evaluate the effectiveness of OHE
in a group of patients who are undergoing fixed orthodontic
treatment.

MATERIALS AND METHODS

The Ethical Committee of Marmara University, Faculty
of Dentistry approved the study with the protocol number
2020-386. Signed informed consent was obtained from
patients and their parents. Data from 100 patients with a
mean age of 16.4 years (range: 13-28 years) was included
in the study and analyzed. A survey of 20 questions was
prepared (Table 1). Patients were asked to join a paper-
based survey in a private location at the end of their routine
orthodontic session. They were randomly assigned to one
of the two groups. At the end of survey, group A received
OHE conventionally on a dental model using orthodontic
and interdental toothbrushes; group B received OHE
visually with a digital video on a personal digital assistant
(PDA). Patients were asked to reply the last question after
the OHE to assess the retention of key concepts from the
education. The same investigator performed the surveys and
oral hygiene instructions for all patients and the education
process in both groups lasted about 10 minutes.

Table 1: The questionnaire with the percentage of answers given

Date:
Name-Surname:

Sex:
O Male 47%
O Female 53%

Educational status:
o  Primary school 0%
0  Secondary school36%

o  High school 41%
o  University 21%
o MSc 2%
o Phd 0%
Employment:

o Yes 29%
o No 71%
Profession:..........

Do you smoke?
o Yes (... cigarettes /day)  39%
o No 61%

Do you think that the orthodontic appliances used during
your treatment are harmful for your gingiva and teeth?

O Yes 46%
O No 54%

Do you think that there is a correlation between oral
hygiene and orthodontic treatment?

O Yes 61%
O No 39%

Do you think that orthodontic treatment makes it difficult
to maintain oral hygiene?

o Yes 62%

o No 38%

Did you receive oral hygiene education (OHE)
previously?

o Yes 36%

o No 64%
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If yes, please explain when and where:
o  when: ..cocooeeies where: ...

If yes, do you think that this OHE helped you with your
orthodontic treatment?

m) Yes 75%
o No 25%

Which of the following tools do you use during your
orthodontic treatment?

o  Tooth brush 81%

0  Interdental brush 21%

o  Dental floss 8%

O  Mouthwash 27%

Why do you prefer to use this/these oral hygiene tool(s)?
o  Orthodontist advised 45%

o  Comfortable to use 52%

o  Efficient 57%

o  Cheap/Easy to afford 41%

o Other:............... 14%

Do you think that you use your oral hygiene tool(s) in
the correct way?

o Yes 51%
o No 49%
Do you use your oral hygiene appliance regularly?
o Yes 46%
o No 54%

How often per day do you use your oral hygiene tools?

m) Once 40%
o Twice 55%
o Three times 5%

Do you think that your oral hygiene tool is efficient

enough?
o Yes 57%
o No 43%

OHE. . .. (to be signed by the investigator)
o A-Verbally on model 50%

o B—Visually on video 50%
Do you think that the OHE was beneficial?

O Yes A—40% B —48%

o No A—-10% B-2%

According to the OHE that you just listened to, which of the
following is correct?

O Toothbrush should be moved with horizontal movements
to and fro, in contact with the teeth and braces & interdental
brush should be horizontally applied to interdental area and clean

adjacent teeth surfaces by contacting them

O  Tooth brush should be moved up and down with straight
movements from gingiva towards teeth from front to back, in
contact with the teeth and braces & interdental brush should be
applied perpendicularly and with a strong force to interdental area

and clean adjacent teeth surfaces by coarse contact

O  Tooth brush should be moved from gingiva towards
teeth in round movements, and then angulated to contact the
teeth and braces from under and above again with round brushing
movements & interdental brush should be applied to interdental
area perpendicularly and with a light force and clean adjacent teeth

surfaces by contacting them with light vibrations

Inclusion criteria were receiving active fixed orthodontic
treatment longer than 6 months, volunteering to join the
study, fulfilling the questionnaire including the oral hygiene
education at the end, normal physical, systemic and mental
status. Exclusion criteria were receiving fixed treatment for
less than 6 months, incomplete surveys, failure to complete
oral hygiene education, periodontally compromised
patients, poor physical, systemic or mental condition.
All participants provided written informed consent after

receiving explanations of study objectives and procedures.

Asarule ofthumb, all patients were instructed to complete
all necessary dental treatments (such as fillings, root canal
treatment, periodontal treatment) prior to orthodontic
treatment. All patients were given oral hygiene education
(OHE) by their orthodontists at the first appointment after
brackets were bonded.

The main outcome measure of this study is the
evaluation of personal habits and awareness in oral care of
the orthodontic patients. Secondary outcome measure is the
effectiveness of the first and the second OHE.
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Statistical Analysis

In this cross-sectional study, the subjects were randomly
selected among the patients who were under active fixed
orthodontic treatment in the Orthodontic Department of
Marmara University Dental Faculty. Sample size of the
study was calculated as 47 with G¥*Power Version 3.1.9.2,
considering a previous study (7) and 0,5 effect size, 95%
power and %5 Type I error. After data collection was
completed, the responses to the surveys were evaluated.
Distributions of important variables were graphed and
descriptive statistics calculated.

RESULTS

Table 1 displays the questions in the survey and the
percentage of given answers. Table 2 summarizes the
descriptive statistics of the study sample. 39% of the
employed patients were smokers. Table 3 shows the chart of
the responses to questions concerning orthodontics and oral
hygiene. 46% believed that orthodontic materials are harmful
for their oral health and 39% thought that orthodontic
treatment and oral hygiene are independent. Table 4 displays
the chart of responses to questions concerning oral hygiene
education. 36% stated that they received OHE, and 25%
of these patients do not think that OHE helps with their
orthodontic treatment. 81% confirmed using tooth brush and
they mostly preferred it for its efficiency (57%) and the ease
of use (52%). 51% thought that they use the oral hygiene
instrument in the correct way and 46% confirmed using it
regularly, with 55% using it twice a day. 57% find their oral
hygiene instrument inadequate for proper cleaning. 88% of
the patients stated that the OHE given at the end of the survey
was beneficial while the remaining 12% found it unhelpful.

Table 2: Summary of sociodemographic characteristics for entire

sample
Study variable Descriptive statistics
Sample size (n) 100
Gender — — male 47 (47%)
Age (years) 16.4+4.8
Educational status
Primary school 0 (0%)
Secondary school 36 (36%)
High school 41 (41%)
University 21 (21%)
MSc 2 (2%)
Phd 0 (0%)
Employment 29 (29%)

Table 3: Patients’ response to questions concerning orthodontics
and oral hygiene

70%

60% -

50% -

40% -

30% - —

20% - [ myes
10% — oo
0% - : :

Do you think that Do you think that the Do you think that
there is a correlation orthodontic orthodontic treatment
between oral hygiene  appliances used makes it difficult to

and orthodontic  during your treatment maintain oral

treatment? are harmful for your hygiene?
gingiva and teeth?

Table 4: Patients’ response to questions concerning oral hygiene
education

100%
90%

80%

70%

60%

50%

40%

30% - Hyes
20% | ®no
10% ——

0% +——— S

Did you receive oral  If yes, do you think Do you think that the
hygiene education  that this OHE helped recent OHE was
(OHE) previously? you with your beneficial?

orthodontic
treatment?

DISCUSSION

Clinicians spend time to understand patients’ concerns
and to communicate their own point-of-views and
instructions about diagnosis and treatment plan. While
both parties may think that they understand each other and
communicate their own concerns well enough, the actual
situation may not be as such. All in all, the wisdom that
one can transfer is as much as the listener comprehends. In
our orthodontic department, despite the attention we pay
to give oral care instructions at the bonding appointment
and continue to warn patients at monthly visits in case of
necessity, we may fail to be content with the oral hygiene
status of most patients. The aim of the present study was
to evaluate patients’ perspective of the relationship between
orthodontics and their oral hygiene and their conception of
oral hygiene instructions.

Questionnaires are used in a wide range of settings in
all fields to collect information and evaluate the general
opinion on a specific subject. In the literature, many studies
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are based on questionnaires (Paillaud et al., 2018; Obeidat et
al., 2018; Fleming et al., 2018; Mafla et al.,2019). With the
emphasis on patient involvement for evaluation of treatment
outcomes (patient related outcome measures), questionnaires
are becoming more systematic, standardized and valuable
tools that provide objective assessment from the patients’
perspective (Baiju et al., 2017). This survey was performed
on 100 patients whose mean age was 16.4 years (range: 13-
28 years) and majority (71%) were students. According to the
results of this survey, patients prefer to use toothbrush in the
first place, as the main tool but the number of patients who
use mouthwash and interdental brush is rather low. Only 50%
of the patients brush their teeth twice a day and do it regularly.
They also seem to have a tendency to blame the oral hygiene
tool for ineffectiveness. 61% of the patients think that there’s
a correlation between orthodontic treatment and oral hygiene
and that orthodontic appliances make it difficult to maintain
oral hygiene. However, less patient (46%) find orthodontic
appliances harmful for their gingiva and teeth. This may be
an indicator of patients” awareness about the fact that rather
than orthodontic appliances, poor oral hygiene is to be
blamed for the adverse effects during treatment. However,
this consciousness definitely needs to be increased.

Patient education has a gross role in treatment progress.
It has been documented that informed patients are better at
presenting positive health behaviors (Stone et al., 2001),
participating at health decisions (Fairley et al., 2003) and
adhering to medication regimens (Di Matteo et al., 2002;
Simoni et al., 2003; Edworthy et al., 1999; Smith et al., 2003).
For patient education, a clinician-led theory-based manner
explaining why and how’s with feedback from the patient
is described as the ideal method. In a study that evaluated
orthodontists’ assessment and management of patient
compliance, “verbally praising the patient” was selected as
the most effective method for improving patient compliance
among 24 methods in total (including various options such as
charging additional fee, rewarding, reminding etc.). (Mehra
et al., 1998). The following 9 of the top 10 methods were
about educating the patient and parents about treatment goals
and discussing the consequences of poor compliance.

In the present study, patients were given oral hygiene
education at two time points. First OHE was given verbally by
their orthodontists at the first bonding appointment, patients
had a hand mirror and they were told how and which tools to
use at this time. Second OHE was after 6-8 months, given by
the same clinician at the end of the survey in one of two ways:
either on a dental model using orthodontic and interdental

toothbrushes; or visually with a video on a PDA. Different
from the first time, visual objects were included at the second
OHE. It is an interesting finding of this survey that although
all patients received OHE at the end of first bonding session,
64% replied that they did not receive OHE previously. This
may be related to the fact that patients were more involved in
their new appliances and esthetics at this first time experience.
Moreover, at this first session, patients had no previous
experience of brushing with the braces and arch wires. It may
be a better idea to have an extra session a few days later when
OHE is given separately to indoctrinate patients about this
subject. They will be used to their appliances and will have
experienced brushing with the appliances on. Then, they may
have a more active participation at this session. 75% of those
patients who recognized the first OHE found it helpful for
their oral care. This may show that patients do benefit from a
good oral hygiene education but they need and deserve a well
arranged time and space which will increase their conception.
The increase in the number of patients who found the second
OHE helpful (88%) is also supporting this. Also, the last
question was replied correct by a higher number of patients
in group B (video group, 98%) compared to group A (model
group, 90%).

CONCLUSION

In conclusion, this survey documents the following facts:
firstly, the majority of patients in our university clinic were not
paying enough attention to their oral hygiene in their daily life.
Secondly, they did not benefit enough from OHE at the first
bonding session. Finally, the use of audiovisual animations like
short digital videos were a more effective method for patient
education compared to conventional methods.

Main Points

*  46% of the patients participating in the survey
believed that orthodontic materials are harmful for
their oral health and 39% thought that orthodontic
treatment and oral hygiene are independent.

*  57% of the patients find their oral hygiene instrument
inadequate for proper cleaning.

*  88% of the patients stated that the OHE given at the
end of the survey was beneficial while the remaining
12% found it unhelpful.

*  36% confirmed that they received OHE, and 25% of
these patients do not think that OHE helps with their
orthodontic treatment.



e The use of audiovisual animations like short digital
videos were found to be more effective method for
patient education compared to conventional methods.
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Evaluation of the Inferior Alveolar Nerve with 3 Tesla Turbo Spin

Echo Magnetic Resonance Imaging

Inferior Alveolar Sinirin 3 Tesla Turbo Spin Eko Manyetik Rezonans Goriintiileme Y 6ntemiyle

Degerlendirilmesi

Melisa OCBE!

ABSTRACT

Objectives: The purpose of this study is to evaluate the inferior
alveolar nerve’s position and nerve plexus within the mandibular
canal (MC) with turbo spin echo (TSE) sequences of magnetic
resonance imaging (MRI).

Methods: The IAN position was evaluated retrospectively
in 220 patients as right and left mandibles (n=440). IAN was
classified according to topographical features and branches. MRI
images were evaluated as the sequences of T1-weighted, T2-
weighted and Proton Density TSE images with standard scanning
protocols. Additionally, location of the nerve plexus was recorded
as anterior, premolar, molar and retromolar regions.

Results: Patient age was in the range of 7-81 years and the
mean age was 37.23 +16.38. Most common type was Type I
(75.2%) which identifies a single major branch of IAN, followed
by Type II (21.8%) that identifies inferiorly located and extended
branching IAN, and Type III (3%) which represents IAN divides
posteriorly into two major branches. Also, it was found that molar
region nerve plexus (66.2%) was significantly higher than other
regions.

Conclusions: MRI is a non-invasive soft tissue imaging
method and is an alternative promising modality regarding in
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the evaluation of IAN. Preoperative MRI examination may help
surgical planning of mandible molar region to avoid complications.

Keywords: inferior alveolar nerve, mandible, mandibular
canal, magnetic resonance imaging, turbo spin echo
oz

Giris: Bu ¢alismanin amaci inferior alveolar sinirin konumunu
ve mandibular kanalin igerisindeki sinir demetinin morfolojik
smiflamasini turbo spin eko manyetik rezonans goriintiileme (TSE
MRG) ile degerlendirmektir.

Materyal ve Metod: Inferior alveolar sinirin konumu, 220
hastaya ait manyetik rezonans goriintiilerinde sag ve sol olarak
(n=440) retrospektif olarak sagittal, koronal ve aksiyal kesitlerde
degerlendirilmistir. Inferior alveolar sinir topografik &zelliklerine
ve dallanmalarmna goére smiflandirilmistir. Manyetik rezonans
gorintiileri T1 agichikli, T2 agirlikli, Proton Density olarak
kaydedilmistir. Sinir pleksusunun konumu anterior, premolar,
molar, retromolar olarak kaydedilmistir.

Bulgular: Yas araligi 7-81 ve yas ortalamasi 37.23+£16.38
olmusgtur. En sik goriilen inferior alveolar sinir, tek bir sinir dalint
ifade eden Tip I (75.2%) olmustur. ikinci en stk goriilen Tip II
(%21.8) olup, mandibulanin inferiorundan gegen, uzamis sinir
dallanmalari izlenen tipi olmustur. Posteriorda iki ana dala ayrilan
inferior alveolar sinir tipi Tip III olup, goriilme siklig1 %3 olarak
saptanmistir. En sik goriilen sinir demeti bolgesi molar bolge
(%66.2) olarak bulunmustur.

Sonu¢: MRG, invaziv olmayan bir yumusak doku goriintiileme
yontemi olup inferior alveolar siniri goriintiilemede alternatif bir
yardimc1 yontem olabilir. Preopertatif olarak MRG, mandibula
molar bdlgenin cerrahi planlamasinda kullanilabilir.

Anahtar Kelimeler: inferior alveolar sinir, mandibula,
mandibular kanal, manyetik rezonans goriintiileme, turbo spin eko

INTRODUCTION

Inferior alveolar nerve (IAN) lies inside the mandibular
canal (MC) with vascular tissue and it is the largest branch
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of the mandibular division of the trigeminal nerve (Kim et
al., 2009). Histological sections had shown that the IAN
is observed as the fusion of numerous arteries, veins and
nerve fibers collected in the connective tissue and located
in the upper and lateral parts of the main mandibular nerve
trunk. As the inferior alveolar vein and artery runs above the
inferior alveolar nerve, surgical interventions to the superior
part of the mandibular canal may also affect these vascular
tissues as well (Fukami et al., 2012). This is the reason of
the course and location of IAN are great interest of dental

clinicians.

The topography of the IAN has been tried to be understood
by various methods. Although there is no consensus about the
course and topography of AN, there are two approaches for
investigating the character and configuration of the inferior
alveolar nerve: cadaver studies and imaging methods. As
the technological advances progress, imaging methods have
been improved and diversified (Weck et al., 2016).

Currently, there are various imaging methods for
evaluation of IAN: panoramic radiography (Juodzbalys
and Wang, 2010; Weck et al., 2016), computed tomography
(CT) and cone beam computed tomography (CBCT)
(Imamura et al., 2004; Juodzbalys and Wang, 2010; Chau,
2012; de Oliveira Santos et al., 2012; Ogawa et al., 2016),
ultrasonography (USG) (Machtei et al., 2010), endoscopy
(Beltran et al.,, 2012) and magnetic resonance imaging
(MRI) (Nasel et al., 1998; Imamura et al., 2004; Eggers et
al., 2005; Ferreti et al., 2009; Krasny et al., 2012; Assaf et
al., 2014; Agbaje et al., 2017; Deepho et al., 2017; Kreutner
et al., 2017; Deepho et al., 2018; Wamasing et al., 2019;
Beck et al., 2019). Panoramic radiography, CT and CBCT
can view the mandibular canal cortex, but these imaging
methods are not adequate for the interior neurovascular
tissue. Traditional radiographs or CBCT may not represent
the actual appearance of the bone structure. IAN might not
be visible due to the higher interaction of the radiation with
the cortical bone rather than trabecular bone. Also, sparse
trabeculation of mandibular bone is an inhibitory feature of
CBCT image quality. For all these reasons MR is a superior
method with the imaging of neurovascular tissues compared
to CBCT (Cavalcanti et al., 1999; Couture et al., 2003).

The purpose of this study is to verify the topography
of the inferior alveolar nerve, artery and vein therein by
MR imaging method retrospectively.

MATERIAL AND METHODS

Ethical approval for this retrospective study was granted
by the Marmara University, Faculty of Medicine, Ethical
Committee of Non-invasive Clinical Research with the
following project no: 09202272.

MRI images of 220 patients (48 male and 172 female,
mean age was 37.23, age range was 7-81) from the archive
of Marmara University Medical Hospital, Department of
Radiology were collected from the years between 2014
and 2021 for this retrospective study. Aimed region of the
interest was also recorded as following modalities: cervical,

temporal, facial and temporomandibular MRI.

In the cases with the absence of informed consent form
which refers using images for research and scientific reasons,
poor qualified images (metal artefacts, movement artefacts,
artefacts caused by head stabilizer of MRI machine),
insufficient region of interest, presence of any unilateral/
bilateral pathologies (tumours, cysts), malformations of
mandible or disorders that changes location or branching
pattern of MC (e.g. fibrous dysplasia, floride osseous
dysplasia, von Recklinghousen disease), presence of
postoperative reconstructive or fixative materials, presence
of mandibular or bimaxillary orthodontic wire, presence of
impacted or partially erupted teeth were excluded from this

study.

Procedures

Imaging of the mandible was performed with 3.0-T
(MagnetomVerio, Siemens Healthcare, Erlangen, Germany)
as standard procedure in all MRI scans with a standard
Siemens multicoil. Routine MRI protocol of turbo spin
echo (TSE) sequences [T1-weighted (T1w), T2-weighted
(T2w), Proton density (PD)] were used in order to evaluate
the location and branches of IAN (Table 1).

Table 1: Scanning protocol parameters.

T1 weighted | T2 weighted | Proton Density
Scan Parameters
Matrix size (mm) | 295 x 229 240 x 220 240 x 205
FOV (mm) 178 x 178 150 x 150 150 x 150
FA 90 90 90
TR 450 2500 2000
TE 7 80 21
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Image Analysis

DICOM file form of images were transferred for
reconstruction as sagittal, coronal and axial. The image
analysis was performed by using INFINITT software (Version
3.0.11.4 BN11, INFINITT Heathcare Co., Ltd, South Korea).

To ensure efficient evaluation, a clinician (MO) in the
Department of Oral Diagnosis and Radiology evaluated
the images. During meetings for the pilot study, a specialist
working in the Department of Radiology, Faculty of
Medicine trained the radiology specialists, and an agreement
on the objective criteria for the qualitative evaluation of the
images was forged among the evaluators.

For the evaluation of the TAN, classification of Carter and
Keen was used (Carter and Keen, 1971). IAN was evaluated
bilaterally and Type I (Figure 1 and 4) was used to identify
one major branch of TAN which is located nearby the roots of
mandibular molars. Type II (Figure 2) was used to represent
the IAN located inferiorly. In this type, nutrient canals were
seen prolonged, extended and more obliquely run to the
superior of the mandible. Type III (Figure 3) presents the IAN
type which divides in two major branches in posterior region.

Also, distribution of nerve plexus was classified
according to their area such as molar region, retromolar
region, premolar region and anterior region.

Figure 3. Type 111, sagittal cross section 3T TSE MRI a; T1w b; T2w ¢; Proton Density
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RESULTS

There was a statistically significant difference between
age groups in terms of IAN Morphology classifications
(p:0.002; p<0.05). Type I rate (84.1%) in the 36-45 age
group is significantly higher than patients younger than 25
years old (65.2%) and 26-35 years old (71.3%). The rate of
Type 1 over the age of 45 (81.4%) is significantly higher
than the group under the age of 25 (65.2%). The rate of Type
II under 25 years old (33.3%) is significantly higher than
36-45 years old (13.6%) and over 45 years old (14.3%).
There was no significant difference between other age
groups (p>0.05).

There was no statistically significant difference between
the genders, between right and left sides, between sequences

in terms of AN morphological classifications (p>0.05).

Although it is close to significance between modalities
in terms of IAN morphological classifications, there is
no statistically significant difference (p>0.05). Hence the
difference was not significant, it is noteworthy that the
incidence of Type II in the facial MRI (50%) is higher than in
the cervical MRI (10.5%) and temporal MRI (0%) (Table 2).

Table 2: Assessments on inferior alveolar nerve parameters.

Type 1 Type 2 Type 3
n (%) n (%) n (%) p
Age <25 0,002%
groups 86 (%65.2) 44 (%333) 2(%1,5)
26-35 ST(%713)  20(%25) 3 (%3,8)
36-45 74 (%84,1)  12(%13,6) 2(%2.3)
> 45 114 (%81,4) 20 (%143) 6 (%4.3)
Gender  Female 255 (%T41) 76 (%22,1) 13 (%3.8) 0,140
Male 76 (%79.2) 20 (%20,8) 0 (%0)
Side Right 167 (%75,9) 46 (%20,9) 7(%3,2) 0,873

Left 164 (%74,5) 50 (%22,7) 6 (%2.7)

Sequence T1 — weighted
T2 — weighted
Proton Density

133 (%72,7) 43 (%23,5) 7(%3.8) 0,527
33(%702) 12 (%25,5) 2 (%4.3)
165 (%78,6) 41 (%19.5) 4 (%1.,9)

Modality ~ Cervical MRI 34 (%89,5)  4(%10,5)  0(%0) 0,061
Temporal MRI 10 (%100) 0 (%0) 0 (%0)
Facial MRI 4 (%50) 4 (%50) 0 (%0)
Temporomandibular
MRI 283 (%73,7) 88 (%22,9) 13 (%3.,4)
Chi-square test *»<0.05

DISCUSSION

Classification of inferior alveolar nerve anatomy as a
cadaveric study was made initially by Olivier. In this study,
the anatomy of the inferior alveolar nerve is divided into
two categories on 50 cadavers; Type I as the only structural
formation with the branches that reach to the teeth (66%)
and Type II as the inferior alveolar nerve that forms the
plexus that supplies the teeth (34%) (Olivier, 1928). Polland
et al. examined 7 cadavers to examine the anatomy of the
inferior alveolar nerve. They found a single large nerve
bundle in each case (Polland et al., 2001).

Kieser et al. studied one hundred and seven edentulous
mandible cadavers to examine the vertical position of the
inferior alveolar nerve and its intraosseous branches. They
classified IAN as high, if the nerve is located superiorly to
the half of the mandibular corpus and as low if it is located
in the middle of the mandibular corpus or close to the
inferior border of the mandible. Also, IAN were divided
into 4 categories according to the branching pattern in the
study of Kieser et al. (Kieser et al., 2005). Type I is a single
nerve branch, Type II represents a single nerve with small
branches, Type 11l is a form of AN which gives branches to
the molar region in the proximal half of the nerve. Finally,
Type IV represents two plexuses in the proximal and distal
half of the IAN. According to the study of Kieser et al.,
the most common type II (56%) is followed by type III
(23.3%), type IV (16.9%), and type I (3.8%), respectively.
They also reported that 70% of them were localized “low”
in the half of the mandible corpus (Kieser et al., 2005).
However, Nortjeset al. found this positioning in 52.2%
of the cases. Although, their study of 3,612 radiographs
failed to distinguish between dentulous and edentulous
subjects, making comparisons with the study of Kieser
et al. is difficult (Notrje et al., 1977; Kieser et al., 2005).
Additionally, another study of Kieser et al. revealed that a
molar plexus from the proximal half of the IAN was the
most observed pattern of distribution (Kieser et al., 2004).

Carter and Keen examined the anatomy of the inferior
alveolar nerve in their study on 8 cadavers. In this study,
they found three types of inferior alveolar nerve trace as
Type 1, II and III (Table 3). Carter and Keen classification
was used in this study (Carter and Keen, 1971).
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Table 3: Classification of Carter and Keen (Carter and Keen, 1971)

Type I Type 11 Type I11
Single major inferior | Inferior alveolar nerve Inferior alveolar
alveolar nerve that runs | located slightly below the |nerve divides

within the bony canal. | mandible; compared to posteriorly
Type 1, dental branches into two major
arise more posteriorly, branches.

resulting in longer and
more oblique.

It is confirmed that the course and position of IAN can
be seen with various sequences of MRI and detectability
is higher than CT/CBCT (Imamura et al., 2004; Krasny
et al., 2012; Beck et al., 2021; Burian et al., 2020). In this
present study sagittal T1w, T2w, PD TSE MRI images were
selected. Bone marrow was seen with high signal intensity
in T1w sequence images. The cortical bone and its PD were
low signal intensity. The MC was low signal intensity inside
bone marrow that had high signal intensity. This study reveals
that the course of IAN / MC can be detected with MRI TSE
sequences. Also, according to the study Murakami et al.
detectability of tumour or inflammation with T2w sequence
is high but MC and alveolar bone could not be clearly imaged
due to the low signal-to-noise ratio (Murakami et al., 1996).
In line with this data, we used limited T2w sequence images
for this study. Additionally, low detectability of the MC in
molar region with CT was shown in the study of Imamura
et al. (Imamura et al., 2004). Molar region plexus was the
common branching pattern in out study with MRI. This data
represents the superior features of MRI. Furthermore, this
result is also similar with Kieser et al. classification (Kieser et
al., 2004; Kieser et al., 2005).

Both dentulous and edentulous patients were included
in this study. In previous studies, as in our study, it was
unknown how long the individuals had been edentulous.
As represented in the studies of Kieser et al., it is difficult
to build consensus regarding the effect of the duration of
absence of teeth on the course and distribution of the IAN.
Thus, no data could be obtained about the inferior alveolar
canal located low or high in this study. Carter and Keen
classification was evaluated according to its relation to the
teeth in dentulous patients (Carter and Keen, 1971; Nortjé et
al., 1977, Kieser et al., 2004; Kieser et al., 2005).

Type I (75.2%) was the most common configuration
of IAN in our study, following with Type II (21.8%) and
Type I (%3). Small branches of IAN were found 92.3% of
total semi-mandibles. These branches were also classified
according to their region. The most common plexus type
was found as molar plexus (66.2%) followed by retromolar

plexus (25.7%), premolar plexus (5.4%) and anterior plexus
(2.7%). A study of Chau showed that the IAN was difficult
to identify in the first and second lower molar regions with
CBCT and Chau found a significant difference between the
numbers of CBCT (8.62%) and the number of MRI (0.03%)
images that could not reveal the TAN. As the most common
plexus was molar plexus with our MRI study, the result of
our study also supports Chau’s (Chau, 2011).

Some limitations of this study can be considered as, the
evaluation of various imaging modalities with different regions
of interest. This variety can have an effect on the detection
of the neurovascular bundle. However, this distribution of
imaging modalities is sufficient for the commonly used MRI
images, given that the aim of the study was not to develop
a new imaging modality for IAN itself. Also, panoramic
reconstruction of MRI images was not used for this study
on purpose. Further studies can use multiplanar MRI images
(Burian et al., 2020) for the detection of AN morphology.

CONCLUSIONS

This present study aimed to demonstrate the location of
inferior alveolar nerve for preoperative planning of mandible
molar region and this study reveals that the course of IAN
/ MC can be detected with MRI TSE sequences. MRI is an
alternative imaging method when the position and course
of the nerve cannot be visualized on two-dimensional
radiographs or CBCT due to the low cortication of MC. Yet
MRI is not very accessible for dentists, patients’ previous
MRI images that taken for medical reasons can be used
by dentists without scanning the patient again. Imaging
IAN with MRI is advantageous due to the high image
contrast between IAN and bone structures of mandible.
Even considering that CBCT involves ionizing radiation,
as demonstrated by this study that it is possible to identify
the IAN course and position using previous images of the
patient, as MRI is a promising imaging method.
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Tooth Number Anomalies and Ectopic Eruption in a Group of

Pediatric Dental Patients

Pedodonti Hastalarinda Dis Say1 Anomalilerinin ve Ektopik Dis Stirmesinin Degerlendirilmesi

Isil Ozgul KALYONCU! ', Busra Dilara ALTUN? ', Asel Usdat OZTURK® , Figen EREN GIRAY* ",

Sebnem ERCALIK YALCINKAYA?®

ABSTRACT

Objective: This retrospective study aimed to evaluate the
frequency and distribution of tooth number anomalies and ectopic
eruption in a group of pediatric dental patients.

Matherial and Methods: The CBCT images of pediatric
dental patients (6-14-year-old) taken between 2016-2022 were
selected from the archive of Marmara University, Faculty of
Dentistry. The CBCT images taken with Planmeca Promax 3D
Mid (Planmeca Oy, Helsinki, Finland, 2012) were retrospectively
re-examined to determine the frequency and distribution of the
ectopic tooth, hypodontia, hyperdontia, mesiodens, or other.
Descriptive statistics were used for evaluating the registered
data. Pearson’s Chi-squared and Fisher exact tests were used for
the statistical analysis. Data were statistically analyzed at p<0.05
significance level.

Results: Of the 511 pediatric dental patients aged between
6-14-year-old (10.9£2.63), 246 were girls and 265 were boys.
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Hyperdontia was the most frequently observed number anomaly
(12.7%), followed by Hypodontia (9.2%). The frequency of ectopic
teeth was 4,9%. The prevalence of hyperdontia was significantly
higher in boys (p=0.033).

Conclusions: Tooth number anomalies require a detailed
radiologic examination and careful treatment planning since those
anomalies may lead to or complicate the orthodontic treatment.
Based on our findings, it was concluded that high-quality CBCT
examinations provided detailed evaluation, revealed a high
prevalence of tooth number anomalies and gave information about
the current demographic trends.

Keywords: Hypodontia, Hyperdontia, Cone-Beam CT, Tooth
number anomaly.
oz

Amac: Bu retrospektif ¢aligmada bir grup pedodonti hastasinda
dis say1 anomalilerinin siklig1 ve dagilimlarinin degerlendirilmesi
amaglanmustir.

Gere¢ ve Yontemler: Marmara Universitesi Dis Hekimligi
Fakiiltesi arsivinden Planmeca Promax 3D Mid (Planmeca Oy,
Helsinki, Finlandiya, 2012) ile 2016-2020 yillarinda ¢ekilmis
6-14 yaslar arasindaki ¢ocuk hastalara ait konik 151inl1 bilgisayarl
tomografi (KIBT) goriintiileri yeniden incelenmis ve retrospektif
olarak hipodonti, hiperdonti, meziodens, ektopik dislerin siklig
ve dagilimi degerlendirilmistir. Betimleyici istatistiksel analiz,
Pearson ki-kare ve Fischer kesin olasilik testleri kullanilmistir.

Bulgular: Pedodonti hastalarinin 246’smi kiz ve 265’ini erkek
hastalar olusturmustur (n=511). Hiperdontinin (% 12.7) en sik
rastlanan dis say1 anomalisi oldugu ve bunu hipodontinin (%9.2)
takip ettigi belirlenmistir. Ektopik dislerin goriilme siklig1 % 4.9
olarak kaydedilmistir. Hiperdonti prevalansinin erkek ¢ocuklarda
istatistiksel olarak anlamli sekilde yiiksek oldugu saptanmistir
(p=0.033).

Sonuglar: Dis sayr anomalileri ortodontik tedavi
gerektirebileceginden detayli radyolojik inceleme ve dikkatli bir
tedavi planlamas: gerektirmektedir. Calismanin bulgular: yiiksek
kaliteli KIBT gériintiilerinin detayli degerlendirme imkani vererek
dis say1 anomalilerindeki yiiksek prevalansi ortaya ¢ikarmis ve
giincel demografik egilimler hakkinda bilgi vermistir.

Anahtar Kelimeler: Hipodonti, Hiperdonti,
Anomalisi, Konik Isinli Bilgisayarli Tomografi.
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INTRODUCTION

Developmental dental anomalies may be manifested as
deviations in the number, form, size and position of teeth.
In addition to specific genes, some environmental factors
in the prenatal or postnatal period also play a role in the
development of these anomalies. Whilst changes in tooth
number, shape and size may happen during the disruption
of initiation and morphogenetic dental development stages;
ectopic eruption or the rotation and impaction of teeth may
originate from developmental disturbances in the eruption
pattern of the permanent dentition (Gupta et al., 2011;
Cantekin et al., 2014; Dindar and Atay, 2022).

Variations of tooth number anomalies consist of missing
teeth and supernumerary teeth which are also known
as hyperdontia (White and Pharoah, 2009). Congenital
missing teeth are classified as hypodontia (absence of one
to six teeth), oligodontia (absence of more than six teeth)
and anodontia (complete absence of teeth), (Arte, 2001).
Previous studies conducted in different populations revealed
that the prevalence of hypodontia varies between 2.63 % to
11.2 % (Polder et al.,2004; Chuny et al.,2008; Dindar and
Atay, 2022).

Supernumerary tecth are developed as a result of
excessive dental lamina in the jaws that can appear as
more than one tooth and are morphologically normal or
abnormal (White and Pharoah, 2009). The most common
type of supernumerary teeth is mesiodens which is located
in the anterior maxillary region and may cause the following
problems: delay or impaction of tooth eruption, delayed or
abnormal root development or dilacerations; displaced or
rotated teeth; root resorption of adjacent teeth; crowding,
abnormal diastema; formation of cyst and eruption into the
nasal cavity. Mesiodens may be asymptomatic and can be
incidentally detected during the radiologic examination.
Although its etiology is not fully known, theory suggests
that the formation of mesiodens is due to the hyperactivity
of the dental laminate and its remnants or palatal offshoots
of the active dental lamina generate an extra tooth bud
resulting in mesiodens (Colak et al., 2013).

Most cases of supernumerary teeth are asymptomatic
and usually found during routine clinical or radiological
examinations (Goyal et al.,2012; Amasyali et al., 2018). An
ectopic eruption can appear in the nasal cavity, maxillary
sinus as well as mandibular symphysis. Ectopic teeth can
be seen in deciduous or permanent teeth and they can also
be supernumerary. The etiology of ectopic eruption includes
developmental disturbances i.e., cleft palate and displaced

teeth due to trauma or cysts, infection, genetic factors,
crowding and changes in the density of bone (Al Muhim et
al., 2019).

Due to the clinical complications of position anomalies,
the presence of any variation in size, shape and tooth number
may require different dental disciplines, i.e., pediatric
dentistry, orthodontics, restorative dentistry and oral surgery
(Brook et al.,2014; Cantekin et al., 2014). Several studies
from different populations showed various prevalence, and
it has been shown that early diagnosis of developmental
dental anomalies is of great importance for treatment
planning, optimal patient management and prevention of
future clinical complications. (Polder et al., 2004; Ezodini
etal., 2007; Chuny et al., 2008; Gupta et al., 2011; Gabriclla
et al., 2012; Cobourne and Sharpe, 2013; Colak et al.,2013;
Patil et al.,2013; Karadas et al., 2014; Lagana et al.,2017;
Amasyali et al.,2018; Sedjini and Cerkezi, 2018).

Previous studies mostly used two-dimensional panoramic
images to assess the frequency of dental anomalies (Ezodini
et al.,, 2007; Cobourne and Sharpe, 2013; Colak et al.,
2013; Karadas et al., 2014; Lagana et al., 2017). Yet, two-
dimensional imaging may pose some limitations, such as
overlapping and superimpositions. The high diagnostic
capacity of Cone-Beam Computed Tomography (CBCT)
in the evaluation of the dentomaxillofacial region has been
stated in several studies (Suzuki et all.,Oenning et all., Gumru
et al.). Thus, the purpose of this study was to evaluate the
current trends in the prevalence of tooth number anomalies
in a group of Turkish children with a detailed anatomical
three-dimensional retrospective radiologic examination.

MATERIALS AND METHODS

The study protocol was approved by the Clinical
Research Ethics Committee, Marmara University, Faculty
of Dentistry (Project n0:2019-342). This retrospective study
was performed by analysing CBCT archives of pediatric
dental patients ranging from 6 to 14 years who were
referred to the Marmara University, Faculty of Dentistry
with different oral and dental complaints. Exclusion criteria
were; CBCTs of patients under fixed orthodontic treatment,
cleft palate, any type of syndrome, traumatic injuries, or
jaw fractures that affected the natural eruption of teeth.
Permanent teeth were included in the study, except for the
third molar and primary teeth.

The CBCT images (DICOM “Digital Imaging and
Communications in Medicine”) of pediatric patients taken
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with Planmeca Promax 3D Mid (Planmeca, Oy, Helsinki,
Finland) between January 2016-January 2020 were
randomly selected from the archive of the Department of
Dentomaxillofacial Radiology.

Two experienced specialists (one pediatric dentist and
one dentomaxillofacial radiologist analysed the CBCT
images synchronously with the same medical monitor (NEC
MD242C2 24-inch monitor, 1920x1200 resolution, Hiliex
Advanced Medical) in a dimly lit room. All images were
re-assessed by two evaluators (a pediatric dentist(IOK)
and a dentomaxillofacial radiologist(BDK)). All the
samples were evaluated simultaneously and separately and
a consensus was reached. In cases of failure of consensus
after discussions, a second was asked to dentomaxillofacial
radiologist(SY) perform the third evaluation, and further
discussions were conducted to reach the final consensus.
This was a retrospective study. Patients were not exposed or
subjected to additional radiation.

The CBCT the images with optimum diagnostic
quality were re-assessed to determine the prevalence and
distribution of the ectopic teeth “the eruption of the tooth
in an improper direction”, hypodontia “absence of one to
six teeth”, oligodontia “absence of more than six teeth”,
mesiodontia “extra tooth localised between the upper
incisors” and other hyperdontia “an increased number of
teeth” (White SC and Pharoah MJ,2009).

Statiscal Analysis

Statistical analysis was performed with the Windows
XP-Excel Statistical Package and SPSS 25 for Windows
(SPSS Inc., Chicago, IL, USA). The statistical analysis was
descriptive. The frequencies of anomalies that are detected
are calculated for gender, age, number and localization. The
Pearson Chi-squared and Fischer’s exact tests determined
the potential differences in the distribution of dental
anomalies when stratified by gender. A p-value of < 0.05
was considered statistically significant.

RESULTS

A total of 1100 CBCT images were re-examined, and
511 were deemed to fit the criteria of high diagnostic quality
of this study.

The mean age of pediatric dental patients was 10.9+2.63
years. The subgroup consisted of 246 girls (48.1%) and 265
boys (51.9%).

Of the pediatric dental patients, 24.3 % had at least
one tooth number anomaly. Tooth number anomalies and
ectopic eruption distribution of the study population were
presented in Figure 1.

%

Hyperdontia Hypodontia Ectopic tooth

Figure 1: Distribution of tooth number anomalies in the study
population.

Hyperdontia (Figure 2) was the most frequent dental
anomaly. Of the patients, 12.7% showed hyperdontia
whereas 9.2% showed hypodontia.

Figure 2. The sagital(a), axial(b) and coronal(c) slices of
CBCT show an impacted and palatal placed two mesiodens
(supernumerary teeth)

Of the hyperdontia cases, mesiodens (Figure 3) were the
predominant one (9.8 %).

Figure 3. The sagital(a), coronal(b) and axial(c) slices of CBCT
show an impacted and inverted mesiodens.

Hypodontia (9.2 %), and ectopic tooth (Figure 4), (4.9
%), were seen as less common.
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Figure 4.The coronal and sagital slices of CBCT show

an ectopic tooth in the orbital cavity.

When the total number anomalies were compared
according to gender, it was seen that hyperdontia and
particularly mesiodens were higher in boys than girls, and
these differences were found to be statistically significant
(p=0.033), (Table 1).

Table 1. The distribution of tooth number anomalies and ectopic

teeth by gender.
Girls Boys Total p
n (%) n (%) N (%)
Hyperdontia 23(9.3) 42(15.8) 65(12.7) 0.033*
Hypodontia | 19(7.72)  |28(10.5) |47(9.2) 0.28
Ectopic tooth | 14(5.69) 11(4.15) 25(4.9) 0.53
Total 246 265 511

*Chi-square test p<0,05

DISCUSSION

Dental anomalies occur during the morpho-differentiation
or histo-differentiation stages of dental development (Hattab
et al.,1995). These anomalies may often cause various oral
and dental complications and require a multidisciplinary
approach to their treatment. Thus, early diagnosis of tooth
number anomalies allows a less complex treatment planning
and the optimal dental management of the young patient
may be provided with less difficulty (Bodrumlu and Senyurt
Tazegiil, 2022).

Numerous studies have investigated the frequencies of
various dental anomalies. The prevalence of developmental
dental anomalies widely ranged from 5.6 to 74.7 %, (Polder
et al., 2004; Ezodini et al., 2007; Chuny et al., 2008; Gupta
et al., 2011; Gabriella et al., 2012; Cobourne and Sharpe,
2013; Colak et al. ,2013; Patil et al.,2013; Karadas et al.,
2014; Almaz and Sénmez, 2017; Lagana et al., 2017;
Amasyali et al., 2018; Sedjini and Cerkezi, 2018). The
different results from those studies might have arisen due

to different prevalences in various populations, suggesting
the influence of genetic and environmental factors. These
differences may reflect variations in race or sample
selection, the methodology applied as well as the inclusion
or diagnostic criteria and differences in definitions of the
dental anomalies (Almaz and Sonmez, 2017; Baron et
al.,2018).

Supernumerary teeth were recorded as the most
frequent developmental dental anomalies in the maxillary
anterior region (Gupta et al., 2011; Shokri et al., 2014;
Vani et al.,2016; Baron et al., 2018). The incidence of
hyperdontia in the present study was 12.7%, compared
to 6.76 % in Iranian (Shokri et al., 2014), 2.4% in Indian
(Gupta et al.,2011), 1.9% in Swedish (Backman and Wahlin,
2001), 1.27% in French (Baron et al.,2018), 1.0% in Saudi
Arabian (Vani et al., 2016), 1.0% in Greek (Pallikaraki et
al., 2019) studies. The prevalence rates of hyperdontia in
the present study were much greater than those reported by
the aforementioned studies. Their findings varied according
to differences in the methodology of the study such as the
evaluation of conventional panoramic images and the race
or age of the population. It was thought that the radiological
method and characteristics of the examined patients in those
studies influenced the prevalence rates of tooth number
anomalies. In addition to that, the evaluation of the images
of orthodontic patients solely and/or the examination of
2D radiographic images (i.e. panoramic images) might
most particularly have had impacts on the outcomes of
previous studies. Since orthodontic patients are more
complex cases, their radiological images do not represent
the entire population. This study attempted to overcome
the methodological drawbacks of previous studies on the
investigation of dental anomalies. To be informed about the
frequencies and distribution of tooth number anomalies, the
present CBCT study retrospectively analysed the images of
pediatric dental patients excluding the complex orthodontic
cases. In addition to that, the higher diagnostic capacity of
CBCT might be the reason for the more frequent detection
of tooth number anomalies. In a previous Japanese study,
Suzuki et al. indicated that impacted supernumerary teeth
and disorders of tooth eruption were the most common
reasons for pediatric CBCT referral (Suzuki et al.,2006).
Similarly, in a Turkish pediatric CBCT referral study,
Gumru et al. (2021) reported that the most common CBCT
indication was impacted teeth, bone pathology and followed
by dental anomalies (Gumru et al., 2021).
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To date, conflicting results regarding the correlation
between gender and the frequency of hyperdontia have been
reported (Ezodini et al., 2007; Gupta et al.,2011; Colak
et al.,2013). This study showed a statistically significant
difference between girls and boys with hyperdontia and
mesiodens and that finding was in line with the study of
Colak et al. (Colak et al., 2013).

Congenitally missing teeth which are not located
in the oral cavity and are not visible on a radiograph are
one of the most common developmental problems in
children. It is thought to be caused by discomfort in the
carly stages of dental development. A combination of
genetic and environmental factors can cause missing teeth.
Hypodontia can also occur as an isolated condition (non-
syndromic hypodontia) or be associated with a systemic
disorder or syndrome (syndromic hypodontia), (Soni et
al.,2018). Sejdini et al. investigated the prevalence of dental
anomalies with OPTGs in the Macedonian population;
reported the prevalence of hypodontia as 3.46% and the
prevalence of hyperdontia as 0.76% (Sedjini and Cerkezi,
2018). In a previous dental anomaly study, examining the
subpopulation of the North-East of Turkey, Karadas et
al. evaluated the panoramic radiography images of 2722
patients and reported that 3.67% had hypodontia, 0.96%
had hyperdontia and 0.21% had oligodontia (Karadas et al,
2014). In the present study, non-syndromic hypodontia and
oligodontia cases were included. Contrary to Swedish, Indian
and Saudi Arabian studies (Backman and Wahlin 2001,
Gupta et al., 2011, Vani et al., 2016), in which congenitally
missing teeth had a higher prevalence than hyperdontia, in
the present study hypodontia was the second most common
anomaly (9.2%) and our incidence was slightly higher than
the Swedish and Italian populations, which were 7.4% and
7.1%, respectively (Backman and Wahlin 2001, Lagana et
al.2017).

In an earlier study, Ericson and Kurol stated that
conventional periapical images could localise approximately
% of ectopic canines (Ericson and Kurol 1986). It was noted
that ectopic teeth that were not detected on panoramic
radiographs come into view in areas such as the orbital
cavity and condyle in the present CBCT study. Initially,
OPTG diagnosed hypodontia cases may later be diagnosed
as ectopic eruption on CBCT examination. For the exact
localization, CBCT is essential for such cases, particularly in
overlapping incisors (Sharma et al., 2015). The advantages
of three-dimensional CBCT over traditional panoramic
images include high image quality without geometrical

distortion or any overlapping of anatomical structures in the
environment and a multi-dimensional view (Sharma et al.,
2015).

CBCT evaluations are currently used for various
diagnostic tasks in pediatric dentistry, and the limitation
of the Field of View (FOV) to a specially required region
of interest has been emphasised and recommended by the
radioprotection guidelines in dentistry. Glimrti et al classified
the pediatric CBCT indications according to an adaptation
of the European DIMITRA project recommendations. They
pointed out that when the CBCT evaluation is required
in pediatric dental patients, the European DIMITRA
multicenter and multidisciplinary project recommendations
should be respected and the most appropriate FOV should be
chosen to prevent unnecessary radiation exposure (Oenning
et al., 2018, Gumru et al., 2021). This study assessed the
prevalence of tooth-number anomalies in standardised
CBCT images with the same FOV sizes. Therefore, FOV-
restricted images were excluded. Thus, the number of
examined CBCT images dropped to 511 out of 1100. Due to
the retrospective design, clinical information was collected
from the database therefore it was not synchronous with
the CBCT re-examination and that was the limitation of the
present study.

CONCLUSION

It is critical to know that supernumerary teeth may cause
many complications such as the eruption of delays, root
resorption in adjacent teeth and diastemas. Early diagnosis
allows optimal patient management, treatment planning
and also an intervention at an appropriate time to prevent
complications as well as possible major interventions. This
study evaluated the radiologic images of 6-14 year-old non-
orthodontic pediatric dental patients. Based on the findings of
this study, high-quality CBCT examinations provided detailed
evaluation and revealed a higher prevalence of tooth number
anomalies. The findings of this study have given information
about the current demographic trends and it was concluded
that some cases require detailed three-dimensional evaluation
due to the higher frequency of the presence of tooth number
anomalies. Yet, the risks of ionising radiation in children
should always should always be taken into consideration.
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ORIGINAL ARTICLE / ARASTIRMA MAKALESI

Retrospektif Konik Isinhh Bilgisayarh Tomografi Goruntilerinde
Sagittal Yonde Farkhh Maksiller Konuma Sahip Bireylerin Maksiller
Siniis Hacimlerinin Morfometrik Analizi

Morphometric Analysis of Maxillary Sinus Volumes of Individuals with Different Sagittal
Maxillary Positions in Retrospective Cone-beam Computed Tomographic Images

Gizem COLAKOGLU" ', Asim DUMLU?
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Amag: Caligmanin amaci, retrospektif konik 1s1nli bilgisayarlt
tomografi (KIBT) goriintiileri {izerinde, sagittal yonde farkli
maksiller konuma sahip hastalarin maksiller siniis hacimlerini
degerlendirmek ve maksillanin sagittal yondeki konumu ile
maksiller siniis hacmi arasindaki iliskiyi arastirmaktir.

Gere¢ ve Yontem: Calismaya 75 hastaya ait (40 kadin,
35 erkek) (KIBT) goriintiileri dahil edilmistir. Oncelikle KIBT
goriintiilerinden  rekonstritksiyon ile orbitalar g¢akistirilarak
sefalometrik radyografiler elde edilmistir. Bu sefalometrik
radyografiler, Dolphin Imaging 11.5 (Dolphin Imaging and
Management  Solutions, Chatsworth, ABD) programinda
degerlendirilmis ve maksillanin sagittal yondeki konumu
retrognatik, normal ve prognatik olarak gruplandirilmistir.
Daha sonra KIBT gériintiileriyle MIMICS 14.0 (Materialise
HQ Technologielaan, Leuven, Belgika) programinda, maksiller
siniislerin hacimleri 6lglilmistiir. Elde edilen veriler istatistiksel
olarak degerlendirilmistir (p<0.05).

Bulgular: Erkek hastalar, kadinlara gore belirgin sekilde daha
yiiksek maksiller siniis hacimlerine sahiptir (p<0.01). Maksillanin
konumu ile maksiller siniis hacimleri arasinda istatistiksel olarak
anlamli bir farklilik yoktur (p>0.05). Ancak, ANS-PNS uzunlugu
ile maksiller siniis hacimleri arasinda istatistiksel olarak ayni
yonde anlamli bir iliski bulunmustur (p<0.01).

Sonug: Maksillanin, maksiller siniis hacmi ile konumsal olarak
degil, boyutsal olarak iligkili oldugu; maksillanin dn-arka yondeki
uzunlugu arttik¢a siniis hacminde de artis oldugu tespit edilmistir.

Anahtar Kelimeler: Konik 1smli bilgisayarli tomografi,
maksilla, maksiller siniis, hacim.
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ABSTRACT

Objectives: The aim of'this study was to evaluate the maxillary
sinus volumes in individuals with different sagittal maxillary
positions and to investigate the association between sagittal
maxillary position and maxillary sinus volume in retrospective
cone-beam computed tomographic (CBCT) images.

Materials and Methods: CBCT images of 75 patients (40
females, 35 males) were enrolled in the study group. Initially,
cephalometric radiographies were reconstructed from CBCT
images by superimposing the orbital bones. The sagittal poisitions
of maxilla were analysed on these derived cephalometric
radiographies using Dolphin Imaging 11.5 software (Dolphin
Imaging and Management Solutions, Chatsworth, USA) and
were divided into groups as retrognathic, normal and prognathic.
Then CBCT images were imported to MIMICS 14.0 software
(Materialise HQ Technologielaan, Leuven, Belgium) and
maxillary sinus volumes were measured. Data were statistically
analysed (p<0.05).

Results: Male patients had significantly larger maxillary
sinus volumes than females (p<0.01). There was no significant
association between the sagittal maxillary positions and maxillary
sinus volumes (p>0.05). However, ANS-PNS was positively
correleated with maxillary sinus volumes (p<0.01).

Conclusion: Dimensional differences of maxilla were found
to be correlated with maxillary sinus volumes rather than the
sagittal positions of maxilla; as antero-posterior length of the
maxilla increased, so did the maxillary sinus volumes.

Keywords: Cone-beam computed tomography, maxilla,
maxillary sinus, volume.

GIRIS

Maksillanin  govdesinde bilateral olarak yerlesim
gosteren, tabaninda maksillanin alveol kemigi ve sert damak
bulunan maksiller siniisler, maksillofasiyal kompleksin
icleri hava ile dolu pnomatik kaviteleridir (Whyte ve
Boeddinghaus, 2019). Konumu, maksilladaki disler ile olan
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yakin iligkisi ve kapladiklart hacim nedeniyle maksiller
sinlisler dis hekimlerinin her zaman dikkate almasi ve
degerlendirmesi gereken onemli bir anatomik bolgedir
(Uthman ve ark., 2011; Panou ve ark., 2013).

Kawarai ve ark. (1999), kapladiklar1 kavite hacminin
Ol¢tilmesinin, paranasal siniislerin degerlendirilmesinde
basvurulabilecek en kolay ancak en etkili yontem oldugunu
belirtmiglerdir. Bu nedenle siniislerin incelenmesinde
glinimiize kadar ¢esitli metodlar gelistirilmistir (Kawarai
ve ark., 1999; Emirzeoglu ve ark., 2007; Endo ve ark. 2010).
Kuru kafalar iizerinde ya da kadavralara farkli materyaller
enjekte edilerek ve konvansiyonel radyografiler kullanilarak
yapilan ilk calismalar, ilerleyen teknolojiyle beraber
yerini bilgisayarli tomografi (BT) ve manyetik rezonans
goriintiileme yontemlerine birakmig, bu ydntemlerin
kullanim1 da paranasal siniislerin farkli diizlemlerde, daha
dogru incelenebilmesine olanak saglamigtir. Dis hekimligi
pratigi i¢in gelistirilen ancak son yillarda kulak burun bogaz
uzmanlarmin da ilgisini ¢eken konik 1smli bilgisayarl
tomografi (KIBT) ise, bir¢ok alanda oldugu gibi paranasal
siniislerin incelenmesinde de tercih edilir hale gelmistir.
Ayrica bu ti¢ boyutlu goriintiiler ile morfometrik yontemlerin
de kullanilmaya baslanmasi, siniislerin degerlendirmesine
farklt bir perspektif kazandirmistir (Emirzeoglu ve ark.,
2007; Hodez ve ark., 2011; Giildner ve ark., 2013; Aktuna

Belgin ve ark., 2019).

kadar
ozelliklerinin incelendigi ¢ok sayida calisma yapilmistir

Gliniimiize maksiller sintislerin  boyutsal

ve bu c¢aligmalarda maksiller siniislerin  genislik,
yiikseklik, uzunluk, alan ya da hacimleri dikkate alinarak
cesitli faktorlerin bunlar tizerindeki etkisi arastirilmistir.
Belirgin bir sekle sahip olmamasi ve komplike anatomisi
nedeniyle maksiller siniislerin degerlendirilmesinde hacim
Ol¢iimlerinin daha dogru ve gilivenilir sonuglar verdigi
bildirilmistir (Aktuna Belgin ve ark., 2019). Maksillada
konumlanmasi sayesinde maksiller posterior disler ile
hayat boyu devam eden yakin iligkisi ve burada kapladig:
biiyiik hacim, maksiller siniislerin gelisiminde, dental ve/
veya iskeletsel malokluzyonlar ile maksillanin anatomik
ozelliklerinin etkili olmasina yol agmaktadir (Cho ve ark.,
2010; Endo ve ark., 2010; Oktay 1992). Yapilan az sayida
calismada, maksiller siniislerin boyutsal 6zellikleri, farkl
iskeletsel malokluzyonlara ve/veya farkli biiylime paternine
sahip hastalarda incelenmistir (Oktay 1992; Cho ve ark.,
2010; Endo ve ark., 2010; Pamporakis, 2012; Panou ve ark.,
2013; Oksayan ve ark., 2017; Asantogrol ve ark., 2021;

Shrestha ve ark., 2021). Bu ¢aligmanin amact, retrospektif

KIBT goriintiileri iizerinde, sagittal yonde farklt maksiller
konuma sahip hastalarin maksiller sinlis hacimlerini
degerlendirmek ve maksillanin sagittal yondeki konumu ile

maksiller siniis hacmi arasindaki iligkiyi aragtirmaktir.

GEREC ve YONTEM

Bu retrospektif ¢alisma, Marmara Universitesi Saglik
Bilimleri Enstitiisti Girisimsel Olmayan Klinik Arastirmalar
Etik Kurulu’nun onayi ile yapilmistir (Protokol No:80,
18.06.2012/1).

Marmara Universitesi Dis Hekimligi Fakiiltesi, Ag1z,
Dis ve Cene Radyolojisi Anabilim Dali’na 2012-2013
yillar1 arasinda basvurmus ve tedavilerinin bir pargasi
olarak KIBT cektirmis hastalarin goriintiileri retrospektif
olarak incelenmistir. Calismaya 18 yas {stli, maksiller
siniislerinde herhangi bir patolojisi (enflamasyon, kist,
timor, fraktiir gibi) olmayan, liglincii molar disler disinda
biitiin daimi disleri siiren ve dislerinde eksiklik bulunmayan
hastalarin KIBT goriintiileri dahil edilmistir. Kraniyofasiyal
anomaliye sahip, ortodontik tedavi gormiis ya da gérmekte
olan, dislerinde c¢apraz kapanisi olan, nasal bdlgesinde
cerrahi tedavi gérmiis hastalar ile maksiller siniis bolgesinin
tamami goriintli alani i¢inde olmayan, goriinti kalitesi
disiik, artefaktli KIBT goriintiileri calisma dis1 birakilmustir.
Bu kriterlere uyan 75 hastanin KIBT goriintiileri ile caligma
grubu olusturulmustur.

KIBT goriintiileri, hastalarin standart bas pozisyonunda
ayakta durmasiyla, Planmeca Promax 3D Mid (Planmeca
Oy, Helsinki, Finlandiya) tomografi cihazi kullanilarak 90
kV, 10 mA, 36 sn goriintiileme parametreleri ve 0.2 mm®
izotropik voksel, 16x9 cm FOV alani ile elde edilmistir.
Elde edilen KIBT goriintiilerden, Planmeca Romexis 2.92
(Planmeca Oy, Helsinki, Finlandiya) yazilim programinda,
orbitalarin cakigtirtlmasiyla sanal sefalometrik
radyografiler rekonstriikte edilerek (Resim 1), sefalometrik
degerlendirme i¢in Dolphin Imaging 11.5 (Dolphin Imaging
and Management Solutions, Chatsworth, ABD) yazilim
programina aktartlmistir. Rekonstriikte edilen sefalometrik
radyografiler tizerinde iki ortodontist tarafindan birbirinden
bagimsiz olarak, cesitli noktalar, diizlemler ve agilar
referans almip maksillanin sagittal yondeki konumuna
gore degerlendirme yapilmis ve ¢alisma grubu retrognatik,
normal ve prognatik olmak tlizere gruplara ayrilmistir (Tablo

1.
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Resim 1. KIBT goriintiilerinden orbitalar ¢akistirilarak elde

edilen sanal sefalometrik radyografi

Tablo 1. Sefalometrik degerlendirmede referans alinan dlgiimler
ve bu dl¢limlerin maksillanin sagittal yondeki konumunu
belirlemede kullanilan referans araliklari

Maksillanin sagittal yondeki

Sefalometrik
konumu

Tanim

Slciiml
oleumier Retrognatik Normal Prognatik

Anterior Nasal
Spine (ANS)
ile Posterior
Nasal Spine
(PNS) noktalart
arasindaki
uzakhiktir,

48-52
mm

ANS-PNS <48 mm >52 mm

Sella (S)-Nasion
(N) diizlemi (SN)
ile A noktasi
arasindaki agidir.

SNA <80° 80°-83° >83°

Frankfort
horizontal
diizlemi (FH)
FH-NA fleN'den A~ _gq0
noktasina ¢izilen
dogru (NA)
arasinda kalan
acidir.

89°-92°  >92°

FH diizlemine
N’den inilen
NLA dikme ile <lmm E;-ll))-
A noktasi i
. mm
arasindaki

mesafedir.

>+] mm

Daha sonra MIMICS 14.0 (Materialise HQ
Technologielaan, Leuven, Belgika) yazilimiyla calisma
grubundaki KIBT goriintiileri lizerinde, maksiller siniislerin
segmente edilmesi i¢in gerekli esik degerleri, — 1024 ile
— 526 aralig1 olarak ayarlanmistir (Panou ve ark., 2013).
Maksiller siniisler, smirlart siniisii ¢evreleyen kemik yap1
ile superomedialinde bulunan primer ostiumunun en dar
yeri referans alinarak, bir radyoloji uzmani tarafindan
biitiin kesitler tek tek kontrol edilerek belirlenmistir (Motro,
2011). Sag ve sol maksiller siniislerin ayr1 ayr1 ii¢ boyutlu
modelleri olusturulmus ve hacimleri hesaplanmistir (Resim
2) Bu degerlendirmeden en az ii¢ hafta sonra gézlemci ici
uyumun saglanmasi i¢in maksiller siniis hacim &l¢iimleri
tekrarlanmuistir.

Resim 2. MIMICS yazilimi ile maksiller siniis hacimlerinin 6lgiilmesi

(Sart maske: sag maksiller siniis, mavi maske: sol maksiller siniis)

istatistiksel Analiz

Calisma verilerinin istatistiksel analizi, SPSS 15.0
(Statistical Package for Social Sciences, SPSS Inc., Sikago,
ABD) programi ile yapilmistir. Veriler analiz edilirken,
tanimlayici
dagilim gosteren niceliksel parametrelerin gruplar arasi
karsilagtirmalarinda Oneway Anova testi kullanilmistir.
Farklilig1 meydana getiren grubun tespiti Post-Hoc Tukey
HSD testi ile, iki grup arasi karsilastirmalar Student t testi

istatistiksel metodlarin  yaninda normal

ile yapilmigtir. Pearson korelasyon analizi kullanilarak
parametreler arasindaki iligkiler incelenmistir. Parametre
Ol¢limlerine ait metod hatasinin belirlenmesinde smif igi
korelasyon katsayisi hesaplanmustir. Istatistiksel olarak
anlamlilik p<0.05 diizeyinde ele alinmistr.
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BULGULAR

Yaglar1 18 ile 68 (25.01+£7.51) arasinda degisen, 35’1
(%46.7) erkek ve 40’1 (%53.3) kadin toplam 75 hasta
calisma grubunda yer almaktadir. Maksiller siniis hacmi yasa
gore degerlendirildiginde; yas ile sag, sol ve toplam siniis
hacimleri arasinda istatistiksel olarak anlamli bir farklilik
bulunmamaktadir (p>0.05). Erkek hastalar, kadinlara gore
istatistiksel olarak anlamli sekilde daha fazla sag, sol ve
toplam maksiller siniis hacimlerine sahiptir (p<0.01) (Tablo
2).

Tablo 2. Cinsiyet ile maksiller siniis hacimlerinin iliskisi

Maksiller siniis Cinsiyet

hacmi Kadin Erkek P

(mm?) Ort+SS Ort+SS

Sag 13162.93+3801.41  17969.54+5832.43  0.001**

Sol 13873.32+4426.60  17557.34+5931.17  0.004**

Toplam 27036.25+8029.25 35526.88+11421.99 0.001**
Student t test **p<0.01

Sefalometrik 6l¢iimlerde referans aliman SNA ve
FH-NA agilar1 ile NL-A uzunlugu, cinsiyete gore istatistiksel
olarak anlamli farklilik gostermezken (p>0.05) ANS-PNS
uzunlugu erkeklerde, kadinlardan istatistiksel olarak anlamli
sekilde fazla bulunmustur (p<0.01).

Maksiller siniis hacmi ile sefalometrik dlgtimlerin iliskisi
ele alindiginda, sag, sol ve toplam siniis hacimleri ile SNA
ve FH-NA agilar1 ve N-LA uzunlugu arasinda istatistiksel
olarak anlamli iliski yoktur (p>0.05). Yalnizca ANS-PNS
uzunlugu ile sag, sol ve toplam siniis hacimleri arasinda
ayni yonde sirasiyla; %41.4, %30.2 ve %36.7 olmak
lizere istatistiksel olarak anlamli bir iligki tespit edilmistir
(p<0.01) (Tablo 3).

Tablo 3. Sefalometrik lgtimler ile maksiller siniis hacimlerinin iligkisi

Maksiller siniis hacmi

isjfcf;:z;::mk Sag Sol Toplam
r r r

SNA® 0.102 0.085 0.096

FH-NA® -0.061 -0.003 -0.032

ANS-PNS (mm) 0.414%* 0.302%* 0.367%*

N-LA (mm) -0.055 0.007 -0.024

r:Pearson korelasyon katsayist **p<0.01

Maksillanin sagittal yondeki konumuna gore olusturulan
her bir grupta 25’er (%33.3) hasta bulunmaktadir. Sag, sol
ve toplam maksiller siniis hacimleri, retrognatik, normal ve
prognatik gruplar arasinda istatistiksel olarak anlamli bir
farklilik gostermemektedir (p>0.05) (Tablo 4).

Tablo 4. Maksillanin konumu ile maksiller sintis hacimlerinin

iliskisi
Maksiller Maksillanin Konumu
siniis hacmi Retrognatik  Normal Prognatik P
(mm’®) Ort+SS Ort+SS Ort+SS
B} 15699.97+ 1520338+  15314.69+
S®swmees aosoi0  ewsa B
1571458+ 15256.08+  15806.93+
Sl wenar o oaws 7arar O
31414555 3045946+  31121.62+
Toplam 9001.56 9470.13 13207.70 0949
Oneway ANOVA test

Sefalometrik degerlendirme yapan her iki gézlemcinin
tim Olciimlerde sinif i¢i korelasyon katsayilari 1.00°e
yakin bulunmustur. Olgiimlere gére gdzlemciler arasi
uyum diizeyi; SNA ve FH-NA acilart igin sirasiyla;
%97.5 ve %91.8, ANS-PNS ve N-LA uzunluklar igin ise
strastyla; %90.9 ve %92.3 olmak iizere gozlemciler kendi
arasinda uyumludur. Maksiller siniis hacim Ol¢iimlerinde
ise gozlemcinin kendi i¢indeki uyum diizeyi her bir taraf
ve toplam siniis hacimleri i¢in 1 olarak hesaplanmistir.
Maksilller siniis hacim dlgiimlerini gézlemci hatasiz olarak
tekrarlamistir.

TARTISMA

Hala tartisma konusu olan fonksiyonlari disinda,
komplike anatomik 6zellikleri ve anatomik varyasyonlariyla
birlikte kronik enfeksiyona yol ag¢gmalart nedeniyle
paranasal siniisler klinik olarak 6nem kazanmaktadir.
Ancak tiim bu komplike yapilarina ragmen siniislere ait en
belirgin 06zellik, maksillofasiyal komplekste kapladiklar
biiyiik kavite ile birlikte olusturduklart hava bosluklaridir.
Bu yiizden dis hekimligi, tip ve antropoloji gibi birgok
alan ig¢in, paranasal
kapladiklar1 kavite hacmi ile bu hacimdeki degisiklikleri
tespit etmek olduk¢a Onemlidir (Kawarai ve ark., 1999;
Fernandes 2004; Emirzeoglu ve ark., 2007; Uthman ve ark.,

2011). Paranasal siniisler arasinda hacimce en biiyiik olan

siniislerin  degerlendirilmesinde,

siniislerin, maksiller siniisler oldugu bilinmektedir (Whyte
ve Boeddinghaus, 2019).

Intrauterin hayatta ilk dnce olusan maksiller siniislerin
gelisimi gesitli bliylime ataklari ile yaglara gore farklilik
gostermektedir ve geligimleri 18-20 yaslarma kadar
siirmektedir. Erigkin boyutlarina ulasmalari da dislerin
geligimlerinin tamamlanmasi ile olmaktadir (Lawson ve
ark., 2008; Whyte ve Boeddinghaus, 2019). Bu bilgiler

1s1ginda bu calismada 18 yas ve iistiindeki hastalara ait
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KIBT goriintiileri tercih edilmistir. Maksiller siniislerin yas
ile iliskisini inceleyen ¢ok sayida calismada farkli sonuglar
bildirilmistir (Oktay 1992; Ariji ve ark., 1994, Jun ve ark.,
2005; Karakas ve Kavakli, 2005; Emirzeoglu ve ark., 2007;
Cho ve ark., 2010; Gencer ve ark., 2013; Orhan ve ark.,
2013; Shrestha ve ark., 2021). Mevcut ¢aligma ile benzer yas
gruplarinin dahil edildigi, Orhan ve ark. (2013) ile Shrestha
ve ark.’nimn (2021) yaptigi ¢alismalarin sonuglarina paralel
olarak, bu ¢aligmada da yas ve maksiller siniis hacimleri
arasinda herhangi bir iliski bulunmamustir.

Maksiller sintis hacimlerini degerlendiren ¢aligmalarin
birgogunda erkek hastalarin kadinlara gdre daha biiyiik
hacimli siniislere sahip olduklar1 bildirilmistir (Karakas ve
Kavakli, 2005; Emirzeoglu ve ark., 2007; Sipahi ve ark.,
2018; Aktuna Belgin, 2019; Bornstein ve ark. 2019; Shrestha
ve ark., 2021). Bu ¢alismada da, literatiir ile uyumlu olarak
erkeklerin maksiller siniis hacimlerinin, kadinlarinkinden
belirgin sekilde fazla oldugu tespit edilmistir.

Kronik rinosiniizit (KRS) veya nasal septum deviasyonu
gibi bircok patolojik durumun maksiller siniis hacmini
etkileyerek siniis hacminde azalmaya yol agtigi yapilan
calismalar ile ortaya konmustur (Kim ve ark., 2008; Cho
ve ark., 2010; Gencer ve ark., 2013; Orhan ve ark., 2013;
Kalabalik ve Tarim Ertas, 2018). Bu yiizden bu ¢aligmada
maksiller sinlis hacmini etkileyecek herhangi bir durum
olmamasi i¢in hastalarin anamnez kayitlart ve KIBT
gorlintiileri incelenerek maksiller siniisleri saglikli olan
bireylerle ¢alisma grubu olusturulmustur. Maksiller siniisler
ve disler arasindaki yakin iliskiden dolayi, {iglincli molar
disler diginda dis eksikliginin bulunmamasina ve iist ve
alt tiim dislerin slirmiis olmasina dikkat edilmistir. Ayrica,
calisma grubuna ortodontik tedavi gdrmiis ya da gérmekte
olan bireyler, tedavi ile disler ve ¢enelerin birbirleri ile olan
iliskileri degistigi i¢in, dahil edilmemistir.
kadar
belirlemek amaciyla cesitli

Giiniimiize maksiller siniislerin  hacimlerini
goriintiileme  yontemlerine
bagvurulmustur. Paranasal siniis hastaliklarinda, preoperatif
radyografik degerlendirme yapilmasi sarttir ve BT altin
standart olarak kabul gormektedir. Ancak nispeten daha az
radyasyon dozu ile daha kisa siirede, yiiksek ¢oztintirlikli
iic boyutlu goriintiiler elde edilmesine imkan vermesi gibi
oOzellikleri, bircok alanda oldugu gibi paranasal siniislerin
incelemesinde de, uygun durumlarda KIBT’1 BT ye alternatif
goriintilleme yontemi haline getirmektedir (Hodez ve ark.,
2011; Angelopoulos ve ark., 2012; Giildner ve ark. 2013).
KIBT ile maksiller siniis hacimlerini inceleyen bir¢ok galigma

yapilmaktadir (Shi ve ark., 2006; Zhao ve ark., 2010; Morto

2011; Darsey ve ark., 2012; Pamporakis 2012; Panou ve ark.,
2013; Sipahi ve ark., 2018; Aktuna Belgin ve ark., 2019;
Asantogrol ve ark., 2021; Bornstein ve ark., 2019; Giileg ve
ark., 2019; Shrestha ve ark., 2021). KIBT 1n bu avantajlarinin
yant sira, hava yolu degerlendirmelerinde hastalarin ayakta
ya da oturur pozisyonda olmasmimn c¢ok onemli oldugu;
supin pozisyonun hava yolunda morfolojik degisikliklere
yol actig1 ve yer ¢ekiminin orofarengeal kaviteyi ¢evreleyen
yumusak dokuyu etkiledigi, bu ylizden BT yerine KIBT tercih
edilmesinin gerektigi bildirilmistir (Pamporakis 2012; Panou
ve ark., 2013). Ayrica diger {li¢ boyutlu goriintiileme yontemleri
ile siklikla kullanllan ve morfometrik incelemeye imkan
veren tglincll parti yazilim programlarinin KIBT goriintiileri
ile de uyumlu olmasi 6zellikle ortodontik ve/veya cerrahi
tedavi yapilacak hastalarin tedavi planlamalarina ve pre — ve
postoperatif degerlendirmelerine biiylik katki saglamaktadir
(Zhao ve ark., 2010; Darsey ve ark., 2012; Pamporakis 2012;
Panou ve ark., 2013). Bu ¢alismada da KIBT goriintiileri tercih
edilerek hem maksiller siniis hacimleri degerlendirilmis hem de
bu goriintiiler ile sanal sefalometrik radyografiler rekonstriikte
edilip maksillanin sagittal yondeki konumu belirlenmistir.
KIBT goriintiilerinden rekonstriikte edilen sefalometrik
radyografiler tlizerinde yapilan &lgiim sonuglarinin gercek
boyutlara yakin olmasi nedeniyle bu rekonstriiksiyonlarmn,
konvansiyonel sefalometrik radyografilerin yerine tercih
edilebilecegi bildirilmistir (Kumar ve ark., 2007). Boylelikle
hastalar ekstra radyasyona maruz kalmadan elde edilen tek bir
tomografi datasi ile hem maksiller siniislerin hacimsel hem de
maksillanin sefalometrik analizi yapilmustir.

Literatiirde maksiller siniislerin iskeletsel veya dental
malokluzyonlar ile olan iliskisini inceleyen bir¢ok ¢alisma
bulunmaktadir (Oktay, 1992; Ariji ve ark., 1996; Cho ve
ark., 2010; Endo ve ark., 2010; Pamporakis 2012; Panou
ve ark., 2013; Sipahi ve ark., 2018; Kale ve Biiyiik¢avus,
2019; Asantogrol ve ark., 2021; Shrestha ve ark., 2021).
Pamporakis (2012), maksiller retrognatizmli hastalarin
ortodontik tedavileri sonucu maksiller siniis hacimlerinde
artig oldugunu bildirmistir. Bunun aksine, Panou ve ark.
(2013) ise bimaksiller ortognatik cerrahi ile tedavi ettikleri,
iskeletsel smuf III olan hastalarda toplam maksiller siniis
hacimlerinde azalma oldugunu belirtmislerdir. Maksiller
siniislerin konumu ve ozellikle maksiller posterior disler
ile yakin komsuluklari nedeniyle maksillaya ait anatomik
farkliliklar ve boyutsal ozellikler maksiller —siniisleri
etkileyebilmektedir. Bu bilgiler 1s1ginda, mevcut ¢alismada
degisiklikleri, dental
malokluzyonlara goére degerlendirmek yerine iskeletsel

maksiller siniislerdeki hacimsel

olarak degerlendirmenin daha uygun olacag: diigiiniilmistiir.
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Iskeletsel degerlendirme yapan ¢alismalarda yalnizca ANB
acilar1 dikkate alinarak hasta gruplari olusturulmustur (Endo
ve ark., 2010; Shrestha ve ark., 2021). Bu sekilde yapilan
smiflama ile maksilla ve mandibulanin konumu birlikte
degerlendirilmis olup maksillanin durumu hakkinda net
bir bilgi elde edilememektedir. Bu yiizden bu caligmada
maksiller siniislerin dogrudan iliskide oldugu maksillanin
sagittal yondeki konumunu belirlemek igin, maksillaya ait
parametreler olan SNA ve FH-NA agilari ile NLA ve ANS-
PNS uzunluklan1 birlikte dikkate alinarak c¢alisma grubu
olusturulmustur. Ancak maksillanin sagittal yondeki konumu
dikkate alindiginda maksiller siniis hacimleri ile retrognatik,
normal ve prognatik gruplar arasinda istatistiksel olarak
belirgin bir farklilik olmadig1 tespit edilmistir. Shrestha ve ark.
(2021) ise sinif I hastalarin maksiller siniis hacimlerini, sinif
III hastalardan anlamli derecede yiiksek bulmuslardir. Yas
araliklar1 benzer ve hacim 6lgme yontemleri ayni olmasina
ragmen mevcut caligmalar arasindaki farkliligin Shrestha
ve ark.’nin (2021) sadece ANB’ye gore iskeletsel siniflama
yapmalarindan kaynaklanabilecegi diisiiniilmiistiir. Bunun
yaninda, hasta grubunu ortodontik tedavi gorecek hastalar
arasindan se¢mis olmasi, erkek sayisinin bu calismaya
gore daha fazla olmasi ve/veya etnik faktorlerin de etkili
olabilecegi goz ardi edilmemelidir.

Caligmada sefalometrik degerlendirme i¢in referans alinan
parametreler ile maksiller siniislerin hacimleri arasindaki
iliskiye bakildiginda, yalnizca ANS-PNS degerinin, maksiller
siniis hacimleri ile istatistiksel olarak anlamli bir iliskiye sahip
oldugu goriilmiistiir. Bunun aksine Cho ve ark. (2010), baska
sefalometrik degiskenleri de dahil ettikleri caligmalarinda
ANS-PNS degeri de dahil higbir sefalometrik degiskenin
maksiller siniis hacmini etkilemedigini bildirmislerdir. Bunun
Cho ve ark.’nin ¢aligma grubundaki hastalarimm KRS ve nasal
septum deviasyonuna sahip olmalarindan kaynaklanabilecegi
distiniilmustii. ANS ve PNS noktalar1 arasindaki mesafe
(ANS-PNS)
uzunlugu ile ilgili fikir sahibi olunmaktadir. Maksiller siniis

olgtilerek maksillanin  6n-arka  yondeki
tabani1, maksiller alveolar kemik ile sert damak tarafindan
olusturulmaktadir (Whyte ve Boeddinghaus, 2019). Bu
nedenle, maksillanin 6n-arka yondeki uzunlugu fazla olan
hastalarin, daha biiyiik maksiller siniis hacimlerine sahip
olmalarinin buna bagli olabilecegi diistiniilmektedir. Ayrica
erkeklerde kadinlara gére ANS-PNS uzunluklarinin da daha
fazla olmasi, daha biiyiik hacimli siniislere sahip olmalarim

aciklamaktadir.

Calismada maksillanin  konumu, yalnizca sagittal

yonde belirlenmistir. Maksilla yiikseklik ve genislik olarak

degerlendirilmeyecegi i¢in siddetli high-angle ya da low-
angle olan (kraniyofasiyal anomalisi olan) ve siddetli
maksiller darligi olan (posterior ¢apraz kapanisi olan)
hastalar calisma dis1 birakilmigtir. Maksillanin yiiksekligi ve
genisligi de gbz oniinde bulundurularak ve sayr arttirilarak
ileride yapilacak ¢aligmalarla maksillanin konumuna gore
maksiller siniis hacminin her ii¢ diizlemde daha kapsamli
degerlendirilecegi ve boylece maksiller sinlis hacmi ile
maksillanin konumu arasindaki iliski hakkinda daha kesin
sonuglara ulasilacagi diistiniilmektedir.

SONUC

Calismada aym1 KIBT goriintiileri ile hem maksiller
siniislerin hacimleri 6lgiilerek morfometrik degerlendirme
edilen sefalometrik

yaptlmis hem de rekonstriikte

radyografilerden sefalometrik degerlendirme yapilarak

maksillanin  sagittal yondeki konumu belirlenmistir.
Maksillanin, maksiller siniis hacmi ile konumsal olarak
degil, boyutsal olarak iligkili oldugu; maksillanin 6n-arka
yondeki uzunlugu (ANS-PNS) arttikca maksiller siniis

hacminde de artis oldugu tespit edilmistir.
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Evaluation of Endodontic Treatment Quality and Periapical Health
Status of Maxillary Molars Using Cone-Beam Computed Tomography

Ust Biiyiik Az1 Dislerinin Endodontik Tedavi Kalitelerinin ve Periapikal Saglik Durumlarmnimn
Konik Isinl Bilgisayarli Tomografi ile Degerlendirilmesi

Isil KAYA BUYUKBAYRAM' , Gizem COLAKOGLU?

oz

Amac: Bu calismanin amaci, retrospektif konik 1sinl
bilgisayarli tomografi (KIBT) gériintiilerinde endodontik tedavi
gormiis Ust biiyiik az1 diglerinin endodontik tedavi kalitelerinin
ve periapikal bdlge sagliklarinin, periapikal ve endodontik durum
indeksi (PEDI) kullanilarak degerlendirilmesidir.

Gere¢ ve Yontem: Calismaya endodontik tedavi gérmiis 80
adet st biiyiik az1 disine (47 birinci, 33 ikinci azi) ait toplam
240 kok dahil edilmistir. Endodontik tedavi kalitesi ve periapikal
bolgenin saglik durumu degerlendirilmistir. Veriler istatistiksel
olarak analiz edilmistir (p<0.05).

Bulgular: Calisma grubuna dahil olan dislerin %77.5’inde
(n=62) AP tespit edilmistir. AP en ¢ok iist birinci bilylik azi
diglerinde (n=39) gozlenirken, disler arasinda AP goriilmesi
acisindan anlamli bir farklilik bulunmamistir (p>0.05). Kokler
icerisinde ise AP en ¢ok meziobukkal kokte saptanmistir. Dislerin
biiyiik bir ¢ogunlugunda AP’nin anatomik yapilar ile iliskili (D2)
oldugu (%53.2 n=33) belirlenmistir. K6k kanal dolgusu normal
sinirlardan eksik (L2) veya taskin (L3) oldugunda AP goriilmesi
anlamli derecede yiiksek bulunmustur (p=0.001). Distal ve
palatinal koklerde yetersiz obtiirasyon (H2) ile AP varlig1 arasinda
anlamli iliski saptanmistir (p=0.001). Dislerin %16.2’sinde (n=13)
komplikasyona rastlanirken, bu dislere ait kokler icerisinde en stk
apikal rezorpsiyon (CF5) (n=59) ve tedavi edilmemis kanal (CF2)
(n=17) tespit edilmistir.

Sonug: Kanal tedavili tst biiylik az1 dislerinde AP yiiksek
oranda saptannustir. Incelenen kokler icerisinde AP en cok,
kompleks bir anatomik yap1 sergileyen meziobukkal kokte tespit
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edilmistir. Eksik, tagkin ve/veya homojen olmayan kanal dolumlar:
AP olusumunda etkili olabilecek faktorler olarak belirlenmistir.

Anahtar Kelimeler: Apikal periodontitis, Kanal tedavisi,
Tedavi kalitesi, Konik 1s1nl1 bilgisayarli tomografi

ABSTRACT

Objectives: The aim of this retrospective study was to evaluate
the endodontic treatment quality and periapical health status of
endodontically treated maxillary molars in retrospective cone
beam computed tomography (CBCT) images using the periapical
and endodontic status scale (PESS).

Materials and Methods: A total of 240 roots of 80
endodontically treated maxillary molars (47 first, 33 second) were
included in the study. The quality of endodontic treatment and the
health status of the periapical region were evaluated. Data were
statistically analyzed (p<0.05).

Results: Apical Periodontitis (AP) was detected in 77.5%
(n=62) of the study group. Although AP was mostly observed in the
maxillary first molars (n=39), no significant difference was found
between the molars (p>0.05). Among the roots, AP was mostly
detected in the mesiobuccal root. In majority of the teeth (53.2%,
n=33), AP was in contact with anatomical structures (D2). AP was
found to be significantly higher when canal filling was shorter than
normal (L2) or overfilling (L3) (p=0.001). A significant correlation
was observed between insufficient obturation (H2) and the
presence of AP (p=0.001) in distal and palatal roots. Complications
were encountered in 16.2% (n=13) of the study group and apical
resorption (CF5) (n=59) and untreated canal (CF2) (n=17) were
the most common.

Conclusion: A high rate of AP was detected in endodontically
treated maxillary molars. AP was primarily observed in the
mesiobuccal root which 1is exhibiting complex anatomy.
Underfilled, overfilled and/or inhomogeneous canal fillings were
determined as factors that may be effective in the formation of AP.

Keywords: Apical periodontitis, Root canal treatment,
Treatment quality, Cone-beam computed tomography
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GIRIS

Basarili bir endodontik tedavi i¢in, kok kanallarinin
yeterli bi¢imde temizlenip ii¢ boyutlu bir sekilde
doldurulmasi ve uygun koronal restorasyon ile tedavinin
bitirilmesi gerekmektedir. Bu sayede, hem apikal hem
de koronal yonde hermetik tikaglama saglanarak,
mikroorganizmalarin liremesi ve c¢ogalmasi Onlenmis
olmaktadir (Ballikaya ve ark., 2020). Aksi takdirde
enfekte kanallarda

mikroorganizmalarin  ¢ogalmasi

sonucu periapikal bolgede enflamatuar cevap ile
baslayan, kemik yikimina kadar ilerleyebilen apikal
periodontitis (AP) meydana gelmektedir. Endodontik
tedavili dislerde AP’ye oldukg¢a sik rastlanildigi ve bu
oranin %71,3 oldugu bildirilmistir (de Souza-Nunes ve
ark., 2019; Karteva ve ark., 2021). Yapilan ¢aligmalar
endodontik tedavinin, AP’nin varlig1, genisligi, anatomik
yapilar ile iliskisi gibi preoperatif faktorler ile koronal
restorasyon kalitesi, kanal dolumunun uzunlugu ve
homojenitesi, endodontik tedavi sirasinda olusabilecek
komplikasyonlar gibi intraoperatif faktorlerin tedavi
sonucunu etkiledigi, multifaktoriyel bir siire¢ oldugunu

gostermistir (Venskutonis ve ark., 2015).

Endodontik tedavide radyografik goriintileme hem
tedavi basamaklari sirasinda hem de tedavi sonuglarmin
degerlendirilmesinde siklikla basvurulan bir yontemdir.
Klinik olarak hastanin semptomsuz olmasi tek bagina
tedavinin basarili oldugunun bir gostergesi degildir,
radyografik olarak da AP’nin izlenmemesi ya da mevcut
AP’nin kiiciilityor olmasi gerekmektedir. Giiniimiize kadar
periapikal bolgenin radyografik olarak degerlendirildigi
bir¢ok indeks gelistirilmistir (Rajasekhar ve ark., 2022).
Bunlardan en ¢ok tercih edileni Orstavik ve ark. (1986)
tarafindan gelistirilen periapikal indekstir (PAI) (Orstavik
ve ark., 1986). Ancak periapikal radyografiler kullanilarak
inceleme yapilan bu indekste, ii¢c boyutlu bir yapinin iki
boyuta indirgenmesi s6z konusu oldugu igin yetersizdir.
Bu ylizden Estrela ve ark. (2008), konik 1s1nl1 bilgisayarlt
tomografi (KIBT) goriintiileri iizerinde degerlendirmeye
imkan veren KIBT-PAI indeksini dénermislerdir (Estrela
ve ark., 2008). Yapilan ¢alismalar sonucu artik KIBT 1n,
periapikal radyografilere kiyasla, AP’yi tespit etmedeki
dstiinliigli  kanitlanmistir  (Betancourt ve ark., 2015;
Baruwa ve ark., 2020). Ancak her iki indeks de yalnizca
AP’nin genisligi, kemik ekspansiyonu ya da yikimim
gostermektedir. AP’nin etkiledigi kok sayisi, kemik

yikiminin anatomik yapilar ile iligkisi ya da AP’nin konumu
degerlendirilememektedir. Ayrica endodontik tedavinin
durumu ile ilgili bir bilgi de vermemektedir (Venskutonis
ve ark., 2015; Rajasekhar ve ark., 2022). Bunun iizerine,
Venskutonis ve ark. (2015), KIBT kullanarak, hem
endodontik tedavinin kalitesinin (endodontik tedavili dis
indeksi-ETDI) hem de periapikal bdlgenin durumunun
indeks-KOPI) detayh
degerlendirildigi iki boliimden olusan, “periapikal ve
(PEDI)”  gelistirmistir

(kompleks periapikal olarak
endodontik durum indeksini

(Venskutonis ve ark., 2015).

PEDI indeksi kullanilarak endodontik tedavilerin
bolgelerin  birlikte
degerlendirildigi literatiirde heniiz ¢ok az sayida ¢aligma
bulunmaktadir (de Souza-Nunes ve ark., 2019; Ballikaya
ve ark., 2020; Karteva ve ark., 2021; Sisli ve ark., 2021;
Sanal Cikman ve ark., 2022). Kok kanal sisteminde
en fazla varyasyona sahip oldugu bildirilen iist biiyiik
az1 dislerinde, ikinci mesiobukkal kanal (MB2) bu
varyasyonlarin en komplike olanidir (Vertucci 1984). Bu

ve tedaviye bagli periapikal

dislerin endodontik tedavileri sirasinda tedavi edilmemis
kanala (MB2 kanal) ve buna bagli olarak AP’ye, diger
dislere oranla daha fazla rastlanildigi bilinmektedir
(Karabucak ve ark., 2016; Baruwa ve ark., 2020).
Yapilan ¢aligmalarda, endodontik tedavili iist biiyiik az1
dislerinde atlanmis MB2 kanalin, AP olusumu i¢in 2.57
ile 5.5 kat arasinda degisen oranlarda risk olugturdugu
bildirilmistir (Baruwa ve ark., 2020; do Carmo ve ark.,
2021; Colakoglu ve ark., 2022).

Bu ¢alismanin amaci, retrospektif KIBT goriintiilerinde
endodontik tedavi gormiis st biiylik azi dislerinin
endodontik bolge
sagliklarinin PEDI indeksi kullamlarak degerlendirilmesi

tedavi kalitelerinin ve periapikal
ve endodontik tedavide basarisizliga yol agan faktorlerin
belirlenmesidir.

GEREC ve YONTEM

Bu caligma, Istanbul Aydin Universitesi Girisimsel
Olmayan Klinik Aragtirmalar Etik Kurulu tarafindan onay
almarak yapilmistir. (Protokol no:B.30.2.AYD.0.00.00 —
050.06.04/141)

Istanbul Aydin Universitesi Dis Hekimligi Fakiiltesi,
Agiz, Dis ve Cene Radyolojisi Anabilim Dali’na Ocak
2016-Aralik 2016 yillar1 arasinda, ¢esitli amaclarla



European Journal of Research in Dentistry 2022; 6(2): 95-103

Kaya Biiyiikbayram and Colakoglu o7
Evaluation of Endodontic Treatment Quality

bagvurmus ve tedavilerinin bir pargast olarak KIBT
cektirmis 594 hastanin tomografi goriintiileri retrospektif
olarak incelenmistir. Calismaya 18 yas istii, endodontik
tedavi gormiis, kok gelisimi tamamlanmis ve apeksi
kapali, en az bir adet iist birinci ve/veya ikinci biiyiik az1
disi olan hastalarin KIBT goriintiileri dahil edilmistir.
Endodontik tedavi gérmemis, apeksi agik, periapikal
bolge lezyonu disinda diger patolojilere sahip (kist, timor
ve fibroossedz lezyonlar), kraniyofasiyal anomalisi ya da
travma hikayesi olan, ortodontik tedavi gdrmekte olan
hastalarin tomografi goriintiileri ile g¢esitli nedenler ile
goriintli kalitesi diisiik artefaktli tomografi goriintiileri
calisma dig1 birakilmistir. Toplam 581 adet st biiyiik
azt disinin incelenmesi sonucu bu kriterlere uydugu
belirlenen 80 endodontik tedavili iist biiyiik az1 disi ile
calisma grubu olusturulmustur.

Tiim KIBT goriintiileri Morita 3D Accuitomo 170 Dental
(J. Morita, Kyoto, Japonya) tomografi cihazi ile standart
bas pozisyonunda, 90 kV, 5 mA, 30.8 sn goriintiileme
parametreleri ve 250 um izotropik voksel boyutu, 140x100
mm FOV alani ile elde edilmistir. Daha sonra bu goriintiiler,
i-Dixel 2.0 (J. Morita, Kyoto, Japonya) yazilim programiyla
karanlik odada 2560x1600 piksel ¢oziiniirliikte 30 ing flat
panel ekran (DELL U3014 Ultrasharp, Amerika) iizerinde
bir radyolog ve bir endodontist tarafindan es zamanli, tiim
olasi hatalar1 minimalize etmek i¢in aralarinda konsensiis
olusturularak degerlendirilmistir. Tiim diglerin uzun aks1
boyunca, her ii¢ diizlemde (koronal, aksiyal, sagittal) ve
capraz kesit KIBT goriintiilerinde kontrol edilerek inceleme
yapilmugtir.

Calisma grubunda yer alan {iist biiylik az1 dislerinin
(2015)
tarafindan gelistirilen ve iki ayr1 boéliimden olusan
PEDI indeksi dikkate alinmistir. Endodontik tedavi
kaliteleri bu indeksin ETDI boliimiindeki; AP varliginda
periapikal kemik KOPI
boliimiindeki parametreler ile belirlenmistir (Tablo 1).
ETDI indeksinde CS harig diger tiim parametreler her bir
kok i¢in ayr1 ayr1 kaydedilmistir. CS ise sadece dise gore
belirlenmistir. CF i¢in de eger var ise birden fazla se¢im
yapilmistir. KOPI indeksindeki parametreler ise dise gore
degerlendirilmistir. AP varliginda lezyonun boyutu (S),
her {i¢ diizlemde (koronal, aksiyal, sagittal) dl¢iilmiistiir.
Olgiim sonucunda en biiyiik olan lezyon kaydedilmistir.
Birden fazla kokte AP var ise, en biiylik lezyona sahip
kok dikkate alinmistir. D i¢in de eger var ise birden fazla

degerlendirilmesinde, Venskutonis ve ark.

lezyonlarinin  durumu da

se¢im yapilmisgtir.

Tablo 1. Venskutonis ve ark. (2015) tarafindan gelistirilen
endodontik tedavi kalitesini (ETDI) ve periapikal kemik
lezyonlarin1 (KOPI) degerlendiren PEDI indeksindeki parametreler

ETDI
L Kok kanal dolgusunun uzunlugu
L1 Radyografik agidan 0-2 mm aras1 eksik kanal dolgusu mevcuttur.
L2 2 mm’den fazla eksik kanal dolgusu mevcuttur.
L3 Apeksten tasmis kanal dolgusu mevcuttur.
L4 Sadece pulpa odasinda kanal dolgusu mevcuttur.
LS Kok kanal cerrahisi uygulanmistir.
H Kok kanal dolgularinin homojenligi
H1 Tam obtiirasyon (Kok kanal homojen doldurulmustur)
mevcuttur.
H2 Yetersiz obtiirasyon (K6k kanal dolumunda bosluklar ve
poroziteler) mevcuttur.
CS Koronal restorasyon
CS1 Yeterlidir (Radyografik olarak koronal restorasyon saglam
goriinmektedir).

CS2  Yetersizdir (Taskin dolgu, agtk marjinler, rekiirrent ¢iiriik ya da
koronal restorasyon kayb1 gibi belirgin radyografik bulgular).

CF Komplikasyonlar ve basarisizliklar

CF0 Komplikasyon yoktur.

CF1 Kok perforasyonu mevcuttur.

CF2 Tedavi edilmemis ya da atlanmis kanal varligi mevcuttur.

CF3 K&k perforasyonu olmadan internal rezorpsiyon mevcuttur.

CF4 Kok perforasyonuyla birlikte internal rezorpsiyon mevcuttur.

CF5 Apikal rezorpsiyon mevcuttur.

CF6 Kok ya da diste fraktiir mevcuttur.

CF7  Kanalda tikanmklik (Ledge, kirik kanal aleti ya da pulpa tas1)
mevcuttur.

CF8  Kemikte radyolusent goriintiiyle birlikte cerrahi islem gormiis

kok meveuttur.

CF9 Radyolusent goriintiiyle birlikte endodontik tedavi gormiis kok

mevcuttur.
KOPI
S Lezyonun boyutu
SO Periodontal ligamentin geniglemesi, lateral periodontal

ligamentin genisliginin 2 katindan azdur.

St lyi smirh, 3 mm’ye kadar olan kiigiik radyolusent alan mevcuttur.

S2 Iyi sinirh, 3-5 mm arasi orta radyolusent alan mevcuttur.
S3 Iyi siirh, 5 mm’den biiyiik genis radyolusent alan mevcuttur.
R Kok ile lezyon arasindaki iligki

RO Radyolusent goriintii yok, periodontal ligamentin genislemesi,
lateral periodontal ligamentin genisliginin 2 katini

gecmemektedir.
R1 Bir kokte radyolusent lezyon mevcuttur.
R2 Birden fazla kokte radyolusent lezyon mevcuttur.
R3 Furkasyonu da i¢ine alan radyolusent lezyon mevcuttur.
D Lezyonun 6nemli anatomik yapilar ile iliskisi veya kortikal
kemik yikiminin yeri
DO Radyolusent goriintii yok, periodontal ligamentin genislemesi,
lateral periodontal ligamentin genisliginin 2 katin1 gegmemektedir.
D1 Kokiin etrafinda radyolusent goriintii mevcuttur.

D2 Radyolusent goriintii dnemli anatomik yapilar ile temas halindedir.

D3 Koritkal kemik yikim1 mevcuttur.
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istatistiksel Analiz

Elde edilen verilerin istatistiksel analizi NCSS 2007 (Number
Cruncher Statistical System, Kaysville, Utah, ABD) programi
ile yapilmustir. Calisma verileri degerlendirilirken tanimlayict
istatistiksel metodlarin (ortalama, standart sapma, medyan,
frekans, oran, minimum, maksimum) yani sira niteliksel verilerin
arasindaki iligkiyi belirlemek amaciyla Chi-square analizi
kullamilmustir. Anlamlilik p<0.05 diizeyinde degerlendirilmistir.

BULGULAR

Caligmada 47’si (%58.7) birinci biiyik az1 ve 33’ (%41.3)
ikinci biiyiik az1 olmak tizere toplam 80 adet iist biiyiik az1 disi
ve bu dislere ait 240 adet kok degerlendirilmistir. Endodontik
tedavili bu dislerin %77.5’inde (n=62) AP tespit edilmistir. Tablo
2’de dislere ve koklere gére AP dagilimi verilmistir. AP en gok
iist birinci biiylik az1 dislerinde gozlenirken, digler arasinda AP
goriilmesi acisindan anlamli bir farklilik bulunmamugtir (p>0.05).
Kokler igerisinde ise AP en ¢ok meziobukkal kdkte tespit edilmis
olup (n: 55, %68.7) onu distobukkal (n: 44, %55) ve palatinal
kokler (n: 42, %52.5) izlemistir. Koklere gbre AP goriilmesi
agisindan disler arasinda anlamli bir farklihk yoktur (p>0.05).

Tablo 2. AP’nin dislere ve kdklere gore dagilimi
Ust biiyiik azi1 disleri (n, %)

AP Birinci bityiik Ikinci biiyik  p
az1 az1
5 D
Kokler  Dista! :(/21 i? gﬁzg 12222(1)3; 0.945
o 35 BB
T T

Chi-Square Testi **p<0.01

Endodontik tedavili st biiyiik az1 dislerinin %36,2’sinde
MB2 kanal (n=29) gozlenmistir MB2 kanala sahip
endodontik tedavili dislerde AP goriilme orant (%83,3),
MB2’si olmayan dislerden daha yiiksektir (%71,1). Ancak
MB?2 kanal varligr ile meziobukkal kdkte AP goriilmesi
arasinda istatistiksel olarak anlamli bir iligki bulunmamigtir
(p>0.05). MB2’si olan dislerin yalnizca %17,2’si (n=5) dis
hekimleri tarafindan tedavi edilebilmistir. Tedavi edilmeyen
MB?2 kanallarm %83,4’1i (n=20) birinci biiyiik az1, %16,6’s1
(n=4) ikinci biiylik az1 diglerinde tespit edilmistir (p>0.05)
(Resim 1C). Bu dislerden ikinci biiylik azilarin hepsinde
(n=4), birinci biiylik azilarm ise %65’inde (n=13) AP

bulunmustur.

Tablo 3, AP’nin KOPI indeksine gore dagilimini
gostermektedir. En biliyiik lezyon (S3) %66.7 ile en
fazla birinci biiyiik azi dislerinde gézlenmistir. Ancak
AP’nin genisligi dikkate alindiginda disler arasinda
(p>0.05).
Calisma grubundaki AP’li dislerin %69.4’tinde (n=43)
birden fazla kdkte ayni1 anda AP (R2) tespit edilmistir
(Resim 1B, E). Bu dislerin %60.5’ini birinci biiyiik azi,

%39.51ini ise ikinci biiyiik az1 disleri olusturmaktadir

anlamli  bir farklilik bulunmamaktadir

(p>0.05). Dislerin biiyilk bir ¢ogunlugunda AP’nin
anatomik yapilar ile iliskili (D2) oldugu (%53.2, n=33)
ve kortikal kemikte yikima yol agtig1 (D3) (%22.6, n=14)
tespit edilmistir (Resim 1B, E). Ancak D parametresine
gore disler arasinda istatistiksel olarak herhangi bir

farklilik bulunmamuistir (p>0.05).

Tablo 3. Ust birinci ve ikinci biiyiik az1 dislerinde AP’nin KOPI indeksine gore dagilim

Ust KOPI (n, %)

bityiik S R D

azn

disteri 1 2 3 0 1 2 3 0 1 2 3 02 12 23
El,'i”i'i'lc(' 9 14 6 10 6 5 26 2 8 10 10 4 1 0 6
my (©460) (%66.7) (%545) (%66.7) (%66.7) (%83.3) (%60.5) (%50) (%66.7) (%90.9) (%47.6) (%66.7) (%33.3) (%0) (%75)
:)l;'“jl'( 6 7 5 5 3 | 17 2 ey 2 2 1 2
my (%640) (%333) (%455) (%333) (%333) (%16.7) (%39.5) (%50) (%333) 7 (%524) (%33.3) (%66.7) (%100) (%25)
P 0.896 0.677 0.161

Chi-Square Testi **p<0.01
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Resim 1. Ayni sol iist birinci bilyiik az1 disine ait; A. Capraz
kesit KIBT goriintiisiinde mezial kokteki L1, H2 kanal dolumu,
B. Capraz kesit KIBT goriintiisiinde palatinal kokteki L2, H2
ve distal kokteki L4 kanal dolumlar1 ve R2, D2 olan AP, C.
Aksiyal kesit KIBT goriintiisiinde tedavi edilmemis (CF2) MB2
(genis ok) ve distal (dar ok) kanallar, D. Koronal kesit KIBT
goriintiisiinde CS2 olan koronal restorasyon, E. Aksiyal kesit
KIBT goériintiisiinde palatinal kokteki S2, R2, D3 olan AP

Birinci ve ikinci biiyiik az1 dislerinin endodontik tedavi
kaliteleri acisindan ETDI indeksine gore degerlendirme
sonuglart Tablo 4’te gosterilmistir. Kok kanal dolgusunun
uzunlugu koklere gore sirasiyla; L1 (n=127,%52.9), L2
(n=79, % 32.9), L4 (n=72, %2.91) ve L3 (n=27, %11.25)
olarak tespit edilmistir. (Resim 1 A, B) Birinci biiytlik azilarda
olmakizere; L1’in palatinal kokte ve L2 nin de mezial kokte
goriilmesi, ikinci biiyiik azilardan anlamli sekilde yiiksek
bulunmustur (p<0.05). L4 ise birinci biiyiik azilarin MB2
kanalinda, ikinci biiyiik azilara gore daha fazla gozlenmistir
(p=0.001). Birinci biiyiik azilarin distal ve palatinal kokleri
ile MB2 kanallarinda yetersiz obstiirasyona (H2) daha
fazla rastlanmistir (p<0.05). Yetersiz koronal restorasyon
(CS2), tedavi edilmemis kanal (CF2) ve apikal rezorpsiyon
(CF5) birinci biiyiik az1 dislerinde daha ¢ok goézlenmistir
(p<0.05) (Resim 1C, D). Dislerin yalnizca %16.2’sinde
(n=13) komplikasyona rastlanmamistir. En sik goriilen
komplikasyonlar sirastyla; apikal rezorpsiyon (CF5) (n=59)
ve tedavi edilmemis kanal (CF2) (n=17) olurken, en az
goriilenler ise sirasiyla; kok perforasyonu olmadan internal
rezorpsiyon (CF3) (n=5), kanalda alet kirigi (CF7) (n=4) ve
kok perforasyonudur (CF1) (n=2).

Tablo 4. Ust birinci ve ikinci biiyiik az1 dislerinin endodontik
tedavi kalitelerinin ETDI indeksine gore dagilimi

1 21 (%58.3) 15 (%41.7)
. 2 17 (%60.7) 11 (%39.3)
L-DISTAL 3 6 (%50) 6 (%50) 0.055
4 1 (%25) 1 (%25)
1 29a (%63) 17b (%37)
L-PALATIINAL 2 14a (%60.9)  9a(%39.1)  0.007**
3 4a (%36.4)  Ta(%63.6)
. 1 28a (%63.6)  16b (%36.4) -
H-MEZIAL 2 192 (%52.8)  17a (%47.2) 0.006
1 3a (%75) la (%25) o
H-MB2 2 32a(%84.2)  6b(%15.8) 0.001
. 1 24a (%55.8)  19a (%44.2)
H-DISTAL 008
S 2 23a(%62.2)  14b (%37.8) 0.008
. 1 21a (%55.3)  17a(%44.7) -
H-PALATINAL 2 26a (%61.9)  16b (%38.1) 0.008
1 28a (%56) 22 (%44) v
s 2 19a (%63.3)  11b (%36.7) 0.008
0 4a (%30.8)  9a(%69.2)
1 la (%50) la (%50)
2 2a (%100) 0a (%0)
CF 5 25a (%064.1)  14b (%35.9)  0.008**
2-5 11a (%73.3)  4b(%26.7)
3- la (%20) 4a (%80)
7 2a (%75) la (%25)
Chi-Square Testi **p<0.01

Ust biiyiik az1 dislerinde AP varligi, kok kanal dolgusu
L1 oldugunda mezial kok haricinde, distal ve palatinal
koklerde istatistiksel olarak anlamli derecede diisiik
(p=0.001); L2 ve L3 oldugunda ise tiim kdkler icin anlamli
derecede yiiksek bulunmustur (p=0.001). L1 koklerin %
54’tinde; L2 koklerin %65’inde, L3 koklerin ise % 62’sinde
AP tespit edilmistir. Mezial kok hari¢ distal ve palatinal
koklerde yetersiz obtiirasyon (H2) ile AP varlig1 arasinda
anlaml iliski goézlenmistir (p=0.001). CS ise yeterli de
yetersiz de olsa AP orani istatistiksel olarak anlamli
derecede yiiksektir (p=0.001). Tek basina apikal rezorpsiyon
(CF5) veya kanalda alet kirig1 (CF7) oldugunda ya da apikal
rezorpsiyonla birlikte tedavi edilmemis kanal (CF2, 5) veya
internal rezorpsiyon (CF3, 5) oldugunda da AP goriilmesi
istatistiksel olarak anlamli derecede yiiksek bulunmustur
(p=0.001) (Tablo 5).

Ust biiyiik az1 disleri Tablo 5. ETDI indeksi ile AP iliskisi
ETDI Birinci ikinci biiyiik p . AP (n, %)
biiyiik azilar azilar ETDI Var Yok P
1 21a (%46.7)  24a (%53.3) 1 33a(%73.3)  12b(%26.7)
) 2 23a (%82.1)  5b(%17.9) . 2 18a (%64.3)  10b (%35.7)
L-MEZIAL 001%* L-MEZIAL 0.001%*
3 la (%25) 3a (%75) 0.00 3 3a (%75) 1b (%25)
4 2a(%66.7)  la(%33.3) 4 la (%33.3)  2a(%66.7)
1 3a (%50) 3a (%50) x 1 5a (%83.3) 1b (%16.7) s
L-MB2 4 320(%88.9) 4b (il 0! L-MB2kanal = w66.7) 126333 00!
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1 17a (%47.2)  19b (%52.8)
. 2 17a(%60.7)  11b(%39.3)
- 001%%
L-DISTAL 3 8a (%66.7) 4b (%33.3) 0.00
4 2a (%350) 2b (%50)
1 19a (%41.3)  27b (%58.7)
L-PALATINAL 2 17a (%73.9)  6b (%26.1) 0.001%*
3 6a (%54.5) 5b (%45.5)
. 1 31a(%70.5)  13b(%29.5)
- X ]**
H-MEZIAL 2 24a (%66.7)  12b(%33.3) 0.00
1 3a (%75) 1b (%25) u
H-MB2 2 26a (%68.4)  12b (%31.6) 0.001
. 1 20a (%46.5)  23b (%53.5)
H-DISTAL 001+
S 2 24a (%64.9)  13b (%35.1) 0.00
. 1 20a (%52.6)  18b (%47.4)
- 001%%
H-PALATINAL 2 22a(%52.4)  20b (%47.6) 0.00
1 41a (%82) 9b (%18) .
s 2 21a (%70) 9b (%30) 0.001
0 0a (%0) 13a (%100)
1 0a (%0) 2a (%100)
2 0a (%0) 2a (%100)
CF 5 36a(%92.3)  3b(%7.7) 0.001%*
2-5 11a(%73.3)  4b(%26.7)
3- 5a (%100) 0b (%0)
7 3a (%75) 1b (%25)
Chi-Square Testi *#p<0.01

TARTISMA

Kok kanal morfolojisinde en ¢ok varyasyona sahip iist
biiylik az1 dislerinin 6zellikle mezial koklerinin kompleks
yap1 gosterdigi ve tedavi edilmemis MB2 kanal nedeniyle
bu dislerde AP’nin yiiksek oranda goriildiigli yapilan
calismalarla ortaya konmustur (Halse ve ark., 2002; de
Paula-Silva ve ark., 2009; Karabucak ve ark., 2016; Martins
ve ark., 2018). Ayrica ulagmasi zor olan iist biiylik az1 disleri
yeterince temizlenemediginden plak birikimi fazla olmakta
ve ¢liriik olusumuna bu dislerde daha sik rastlanmaktadir
(Meirinhos ve ark., 2020). Bu nedenle, bu ¢alismada
kompleks anatomi gosteren ve agiz igerisinde iist cene arka
bolgede yer almalari nedeniyle gerek endodontik tedavileri
sirasinda ulasilmalar1 zor olmasindan gerekse de periapikal
radyografi alinmasi sirasinda palatinal koklerine maksiller
siniis ve iist cene zigomatik prosesin siiperpoze olmasindan
dolayt endodontik tedavilerinde siklikla basarisizlik ya
da komplikasyon ile karsilasilabilen {ist biiyiik azi disleri
tercih edilmistir (White ve Pharoah, 2018). Bu dislerin
endodontik tedavilerinin basarisizliginda rolii olan faktorleri
arastirabilmek i¢cin hem endodontik tedavi kalitelerini hem
de periapikal bolge saglik durumlarini birlikte ve her bir
koke gore detayl olarak degerlendirilmesini saglayan PEDI

indeksi dikkate alinmis ve retrospektif KIBT goriintiilerinde
inceleme yapilmistir (Venskutonis ve ark., 2015).

Bu calisma, Tiirk toplumunda belirli bir popiilasyonun
endodontik tedavilerini degerlendirmeye yonelik kesitsel
bir arasgtirmadir. Calisma grubu,
bolgelerinden dis hekimligi fakiiltesine basvuran hastalar

Istanbul’un cesitli

arasindan secilmis oldugu i¢in, yalnizca tek bir hekim
tarafindan tedavi edilmemis dislerin incelenmesi imkani
olmustur. Bu yilizden ¢aligmadan elde edilen sonuglar genel
popiilasyonun kii¢iik bir 6rnegini yansitmaktadir.

Calismada degerlendirilen 581 adet {ist biiylik az1 disinin
yalnizca %13.8’inin endodontik tedavi gordigii tespit
edilmistir. Bu oran literatiirde yapilan benzer aragtirmalarda
verilen araliga yakindir (%8.8-%13.4) (da Silva ve ark.,
2009; Gencoglu ve ark. 2010; Hebling ve ark., 2014;
Kielbassa ve ark., 2017; Meirinhos ve ark., 2020). Incelenen
endodontik tedavili st biiyiik az1 dislerinin de %77.5’inde
AP gozlenmistir. Endodontik tedavili diglerde her zaman
klinik semptom olmadig1 igin periapikal bolge sagligi
ancak radyografik yontemler ile tespit edilebilmektedir
(Gumru ve ark., 2011). Endodontik tedavi kalitesinin de
periaradikiiler dokular iizerinde olduk¢a 6nemli bir etkisi
oldugu yapilan ¢alismalar ile ortaya konmustur (Ballikaya
ve ark., 2020, Venskutonis ve ark., 2015). Calismadaki AP
orani, literatlirde bildirilen endodontik tedavili dislerdeki
AP oranlari ile uyumludur (Estrela ve ark., 2008; Gumru
ve ark., 2011; Gopikrishna ve ark., 2015; Kielbassa ve
ark., 2017; Aysal 2021) ve oranin bu kadar yiiksek olmas,
endodontik tedavinin basarisinin bircok faktore bagh
olmasi ile agiklanabilir (Ballikaya ve ark., 2020). Bu
yiizden bu ¢aligmada da, birgok c¢aligmada oldugu gibi,
kok kanal dolgusunun uzunlugu ve homojenligi ile koronal
restorasyonun durumu gibi intraoperatif faktorler ele
alinmistir (Gumru ve ark., 2011; Venskutonis ve ark., 2015;
Nascimento ve ark., 2018; Ballikaya ve ark., 2020, Biirklein
ve ark., 2020; Karteva ve ark., 2021;Sanal Cikman ve ark.,
2022).

Yapilan ¢aligmalar, kok kanal dolgusunun kalitesi ile AP
arasinda pozitif bir korelasyon oldugunu gdstermistir (Dutta
veark.,2014; Huumonenveark.,2017; Vander Veken ve ark.,
2017;Aysal 2021; Sanal Cikman ve ark.,2022). Bucaligmada
da, literatiir ile uyumlu olarak, endodontik tedavi kalitesinin
en 6nemli gostergelerinden olan kdk kanal dolgusu uzunlugu
ve homojenligi dikkate alinmis ve AP olusumunda anlamlt
derecede etkili olduklari tespit edilmistir. Kok kanal dolgusu
uzunlugunun apikalden 2 mm’den fazla eksik oldugu (L2)
ya da tagkin oldugu (L3) durumlarda AP varligi daha yiiksek
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bulunmustur. K&k kanal sisteminin apikal foremene kadar
yeterince temizlenememesi ve doldurulamamasi, apikal
sizdirmazligin tam olarak saglanamamasina ve dolayisiyla
bu bolgede mikroorganizmalarin ¢ogalip AP olugmasina yol
acabilmektedir (Meirinhos ve ark., 2020). Ayrica pat veya
giita perka tagkinliklarinda periapikal dokularin irritasyonu
sonucu periapikal dokulara enflamatuar hiicrelerin transferi
ile periapikal patoloji gelisebilmektedir (Ricucci ve
Langeland, 1998). ideal kanal dolumu yapildig1 zaman (L1),
AP oranmin anlamli derecede diisiik olmasi bahsi gecgen
nedenleri desteklemektedir. Sanal Cikman ve ark. (2022),
endodontik tedavili disleri inceledikleri ¢aligmalarinda H2,
L2 ve L3’lin belirgin bir sekilde st biiyiik az1 dislerinde
gOriildigini tespit etmislerdir. Mevceut ¢alismada, homojen
olmayan kanal dolumlarinda (H2) da mezial kok harig¢ diger
koklerde AP oraninin yiiksek oldugu bulunmustur. Ancak,
mezial koklerde H1 varliginda dahi AP gozlenebilmesi bu
koklerde atlanmis veya diizgiin bir sekilde tedavi edilmemis
MB?2 varligina isaret edebilir.

Calismada degerlendirilen dislerin %36.2’sinde MB2
kanala rastlanmistir. Her ne kadar istatistiksel olarak anlamli
olmasa da tedavi edilmemis MB2 kanal oran birinci bilyiik
az1 dislerinde, ikinci biiyiik azilara gore daha yiiksektir.
Bu da Baruwa ve ark. (2018) ile do Carmo ve ark.’nin
(2021) sonuglarmi desteklemektedir. MB2’si olan dislerin
%83.3’linde AP gozlenirken, MB2’si olmayanlarda bu oran
%71.2 olarak tespit edilmistir. Ayrica MB2’1i st birinci
ve ikinci biiyiik azi dislerinin biiyiik bir ¢ogunlugunda
kanal dolgusunun homojen olmadigi (H2) gdzlenmistir.
Ust biiyiik az1 dislerinin kék kanal morfolojisindeki olasi
bu varyasyonlara her zaman dikkat edilmelidir. Bu konuda
yeterli bilgiye sahip olmamak, endodontik tedavi sirasinda
bu varyasyonlarin atlanmasima ve sonucunda tedavininin
basarisiz olmasina yol agabilmektedir.

Kok kanal dolgusu gibi uygun yapilmis koronal
restorasyon da periapikal bolgeye bakteri girisi igin bir
bariyer gorevi gormektedir (Sanal Cikman ve ark., 2022).
Ancak yapilan ¢aligmalarda koronal restorasyonun AP ile
iligkisinde farkli sonuglar bildirilmistir (Gumru ve ark.,
2011; Ozbas ve ark., 2011; Huumonen ve ark., 2017;
Sanal Cikman ve ark., 2022). Bu ¢alismada, Sanal Cikman
ve ark. (2022) ile Giimrii ve ark.’nin (2011) sonuglart ile
benzer sekilde, CS’nin AP olusumu iizerinde bir etkisi
bulunmamustir. Veriler arasindaki bu farkliliklar ti¢ boyutlu
ve iki boyutlu goriintiilemeler arasindaki farkliliklardan
kaynaklaniyor olabilir. iki boyutlu goriintiileme yéntemleri
ile siiperpozisyon ve a¢i nedeni ile restorasyonun kalitesi

tam olarak belirlenemez. Ayrica KIBT her ne kadar iig
boyutlu degerlendirmeye imkan verse de istenmeyen
artefaktlar koronal restorasyonlarin durumunun tespitini
zorlastirabilir (Gomes ve ark., 2015; Kruse ve ark., 2015).
Bu nedenle daha dogru degerlendirme i¢in hem klinik hem
de radyografik muayene gereklidir (Sanal Cikman ve ark.,
2022).

KIBT’mn en Onemli avantaji periapikal lezyonlarin
kemikte yol agtigi degisiklikleri ve Onemli anatomik
olusumlar ile iliskilerini tespit etmeye yardimei olmasidir
(Gomes ve ark., 2015; Patel ve ark., 2012; Shahbazian ve
ark., 2015; Souza-Nunes ve ark., 2019; Sakir ve Yalcinkaya,
2020). KIBT goriintiilerinde kortikal kemik siiperpoze
olmadan siingerimsi kemik i¢indeki kemik defektleri de net
olarak izlenebilmekte, boylelikle daha erken evre periapikal
degisiklikler tespit edilebilmektedir (Hargreaves, 2011).
Bu calismada, endodontik tedavili dislerin %53.2’sinde var
olan AP’nin maksiller siniis ile yakin ya da temas halinde
oldugu; %22.6’sinmn ise kortikal kemik yikimiyla birlikte
gozlendigi tespit edilmistir. Makiller sinlise yakin olan
periapikal lezyonlar zamanla siniis mukozasinda kalinlasma
ve siniizite sebep olabilmektedir (Souza-Nunes ve ark.,
2019; Sakir ve Yalcinkaya, 2020). Ayrica periapikal cerrahi
oncesi koklerin anatomik noktalar ile yakinligini ve/veya
kemik yikimint belirleyip tedavi sekline karar vermek
tedavinin prognozu i¢in biiyilk Onem arz etmektedir.
Bunun yaninda siiperpozisyon olmadigi i¢in KIBT ile kok
kanal dolgusunun kalitesi, homojen olmayan dolum, kok
kanalindaki komplikasyonlar (alet kirigi, perforasyon gibi)
daha dogru bir sekilde ortaya konmaktadir (Nascimento ve
ark., 2018). Ancak ¢alisma bulgularimiz dogrultusunda her
endodontik tedavili dis i¢cin KIBT goriintiileme yapilmasi
savunulmamaktadir, ALADA (As Low As Diagnostically
Acceptable) prensibi dogrultusunda iki boyutlu grafiler ile
yeterli bilgiye ulasilmadigi, spesifik durumlar igin KIBT
kullanilmasi 6nerilmektedir.

Bu calismanm en biiyiik limitasyonu, kesitsel ve
retrospektif bir ¢alisma olmasi nedeniyle dislerde teshis edilen
periapikal patolojinin iyilesmekte olan bir AP mi yoksa tedavi
oncesinde var olmayip tedaviden sonra meydana gelmeye
baglamis bir AP mi oldugu konusunda bir bilgi vermemesidir.
Bu yiizden bu ¢aligmada elde edilen bulgular ile endodontik
tedavi kalitesi ile AP arasinda sadece bir iligki kurulabilir,
bir nedensellik sonucu elde edilemez. Ayrica retrospektif
dizayni nedeni ile hastalarin sistemik durumlarina, dislere ait
klinik bulgulara ve endodontik tedavi asamalarina (irrigasyon
soliisyonlarinimn kullanim miktarlari, kullanim stireleri, aktive
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edilip edilmedikleri, rubber dam kullanimi, seans aralarinda
konulan gegcici dolgunun sizdirmazligi, hekimin tecriibesi
gibi) ait veriler olmadig1 i¢in endodontik tedavinin kalitesinde
etkili olabilecek bu faktdrler ile ilgili bir degerlendirme de
yapilamamistir. Bu yiizden ileride say1 arttirilarak yapilacak
hem klinik hem de radyografik degerlendirmenin bir arada
oldugu, prospektif kohort ¢aligmalart ile hem endodontik
tedavinin basarisinda etkili olan faktorlerin hem de endodontik
tedavi kalitesi ve AP arasindaki iligkinin net olarak ortaya
konabilecegini diistinmekteyiz.

SONUC

Bu calismada, endodontik tedavili iist biiylik azi
dislerinde yiiksek oranda AP saptanmistir. En fazla AP’ nin
gozlendigi kok, morfolojik varyasyonlarin en sik oldugu
mezial koktiir. AP olusumunda etkili olasi faktorler; eksik ya
da taskin yapilmis ve/veya homojen olmayan kanal dolumu
olarak tespit edilmistir. Ayrica apikal rezorpsiyon, kanalda
alet kirig1 ve apikal rezorpsiyonla birlikte tedavi edilmemis
kanal veya internal rezorpsiyon gibi komplikasyonlar
AP varh ile iliskilidir. PEDI indeksi, endodontik tedavi
prognozunun degerlendirilmesi i¢in énemli bir tani araci
olarak kullanilabilir.

Cikar Catismasi

Yazarlar herhangi bir finansal destek almamistir ve ¢ikar
catismasi bulunmamaktadir.
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Evaluation of a Central Giant Cell Granuloma and a Sialolithiasis
with Cone Beam Computed Tomography and Ultrasonography: A

Case Report

Santral Dev Hiicreli Graniilom ve Tiikiiriik Bezi Taginin Konik Isinli Bilgisayarli Tomografi ve
Ultasonografi ile Degerlendirilmesi: Olgu Sunumu
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ABSTRACT

Central giant cell granuloma (CGCG) is a benign intraosseous
tumor that can cause rapid enlargement, expansion and/or
perforation of cortical bone and has no significant etiology. Its
differential diagnosis depends on both histological and systemic
examination combined with the radiologic findings.

In this case report, a CGCG case located in the anterior maxilla
revealing a fibromatous and erythematous painless swelling of a
72 — year old female patient with a sialolithiasis as an incidental
finding was aimed to be presented by orthopantomagram (OPG),
periapical, Cone Beam CT (CBCT) and ultrasonographic (USG)
findings.

Keywords: central giant cell granuloma, sialolithiasis,
ultasonography, cone beam computer tomography
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Santral dev hiicreli granuloma (SDHG) etyolojisi belirgin
olmayan benign bir intraossedz timdr olup hizli biiylimeye,
ekspansiyona ve/veya kortikal kemikte perforasyona neden
olabilir. Ayirict tanilart histolojik ve sistemik bulgulara da bagl
olup, radyolojik bulgular ile beraber degerlendirilmelidir.

Bu olgu sunumunda 72 yasindaki kadin hastanin maksilla
anterior bolgesinde bulunan, fibromatdz ve eritematoz bir siglige
neden olan agrisiz bir SDHG olgusu sunulacaktir. Ayrica, tesadiifi
bulgu olarak sialolith ile karsilasilmisti. SDHG ve siyalolit;
ortopantomagram (OPG), periapikal radyografi, Konik Isinl
Bilgisayarli Tomografi ve ultrasonografi ile degerlendirilmistir.

Anahtar kelimeler: santral dev hiicreli graniilom, siyalolit,
ultrasonografi, konik 1gml1 bilgisayarli tomografi

INTRODUCTION

Central giant cell granuloma (CGCG) is a benign
intraosseous tumor that has an unclear etiology (Balaji &
Balaji, 2019) which was first described in 1953 by Jaffe as
reparative giant cell granuloma (Jaffe, 1953). Since 2017,
it is subtyped under the giant cell lesions and bone cysts
according to the classification of odontogenic lesions by
World Health Organization (Soluk-tekkesin & Wright,
2017).

CGCQG is mostly represented in adolescents and young
adults and tends to occur in anterior region of the jaw
bones. Approximately %70 of the cases occur in mandible
(Zhang et al., 2019). Orbita, temporal bone, ethmoid bone
and vertebrae are reported as the other locations of CGCG
cases except jaw bones. Due to the variety of origin cells of
head and neck, the characteristics of these pathologies differ
within individuals and even locations in the same individual
(Lee & Huang, 2020).
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Clinically, enlargement of the lesion is fast and the
expansion and /or perforation of cortical bone is not a rare
finding. Well-defined or infiltrative borders are also the
most frequent feature (Lee & Huang, 2020). The covering
mucosa may represent a red/purple layer which may be
misdiagnosed as a vascular lesion. The aggressiveness of
tumor may vary although the discovery of the lesion depends
on the symptoms such as swelling, paresthesia, pain, tooth
mobility and displacement (Nilesh et al., 2020).

Radiologic findings of CGCG is not specific. CGCG
usually presents a circumscribed and multilocular
radiolucent lesion with non-corticated and well-defined
borders. Soap bubble appearance is not rare if the lesion

when multiloculated (White & Pharoah, 2014).

Histopathology of the tumor is comprised of multiple
hemorrhagic foci, multinucleated cells and trabecular bone
(Kramer et al., 1991, Bocchialini et al., 2019). Brown tumor
of hyperparathyroidism, aneurysmal bone cyst, simple bone
cyst, cherubism may also show similar histopathological
and radiological findings. The formation of the septa makes
differential diagnosis complicated (Bocchialini et al., 2019).
Brown tumor has prominent compartments and structure
with septa formation which is distinct in compartment of
CGCQG. The histopathological features of giant cell lesions
are variable, thus its diagnosis may be a complicated
pathway and consideration of other pathologies is inevitable
(Chrcanovic et al., 2018, Candeiro et al., 2020).

In this case report, a CGCG case in maxilla anterior
region revealing as fibromatous and erythematous painless
swelling of a patient with a sialolithiasis as an incidental

finding was presented.
CASE REPORT

A 72 — year old female patient referred to outpatient
clinic of Department of Oral & Maxillofacial Radiology. The
patient reported a painless swelling which has been presented
for the last 3 months. Clinical examination revealed fibrous
and erythematous tissue on the edentulous anterior maxilla
and panoramic and periapical images showed an unilocular
radiolucent lesion (Figure 1 & 2). Panoramic radiograph has
also revealed a radiographic mass which was preliminary

diagnosed as sialolithiasis (Figure 1).

Figure 1. First OPGT of the patient. Osteolytic and unilocular
radiolucent lesion (yellow arrow). Note the left unilateral

sialolithiasis as an incidental finding (black arrow).

Figure 2. Periapical radiography of the anterior maxilla. Note the

non-corticated borders of the radiolucent lesion (yellow arrows)

To further assess the lesions, cone-beam computed
tomography (CBCT) was used to examine the anatomic
borders and bone destruction. On CBCT; maxillary buccal
and palatal cortical bone perforation with the lesion in close
relation with the nasopalatine canal cortex was detected
(Figure 3 a,b). Additionally, CBCT showed the sialolithiasis
(Figure 3 c,d).
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Figure 3. a. CBCT sections of the CGCG. Note the buccal and
palatinal bone cortex perforation. Corticated and well-defined
borders. b. Close relation with the lesion and nasopalatine canal
cortex. ¢ Unilateral left sialolithiasis on the CBCT sections. d.
Sialolithiasis on the USG imaging.

To evaluate the vascular features (e.g. hemangioma) of the
lesion, ultrasonography (USG) was used. Ultrasonographic
findings revealed buccal bone cortex perforation and
snowing-like hyperechoic particles inside the lesion. In the
inferior line of the lesion, posterior eco has not increased
which is an ultrasonographic finding which occurs due to
the acoustic competency difference between soft tissue (or
liquid) and bone tissue. This lesion was observed as a solid
mass instead of a cystic lesion in ultrasonography (Figure 4).
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Figure 4. To evaluate the vascular features of the lesion USG
was performed. There was no significant vascularity or blood
flow. Lesion can be detected with USG imaging as an isoechoic
and solid intraosseous mass. Internal structure of the lesion was
observed and described as snowing-like.

The lesion was removed surgically at Marmara
University, Faculty of Dentistry, Oral & Maxillofacial
Surgery Department under local anesthesia. Enucleation
and curettage of the lesion was performed with monopolar
electrocautery and minimal bleeding was seen in the field.
The patient was prescribed anti-inflammatory agents,

antibiotics and mouthwash (Figure 5).

Figure 5. a. Pre-operative intraoral appearance of the lesion. The
impression of anterior mandibular tooth as linear impression, in the middle
of the tumor. b. Intra-operative minimal bleeding in the field. c. Post-
operative. Bone cavity has filled only with gelatine sponge (absorbable
gelatin sponge heamostatic). d. The excision biopsy material.

The histopathological findings supported the preliminary
of CGCG shuttle
fibroblasts scattered in the distribution of multinucleated

diagnosis revealing hypertrophic

giant cells, clustered around hemorrhagic foci (Figure 6).

Figure 6. a. Histopathological photomicrograph, 200x
magnification, 400x magnification, b. showing tissue
characteristics of central giant cell granuloma.

Since Brown tumor shows the similar histopathological
features, blood analysis [serum Ca, ionized Ca, alcalen
phosphatase, Vitamin D, kreatinin, thyroid stimulating
(TSH), (PTH),
triiodothyronine (T3) and thyroxine (T4)] has been requested.

hormone parathyroid  hormone
Results have shown that patient has a normal PTH value and

the Brown tumor was eliminated as differential diagnosis.
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DISCUSSION

Central giant cell granuloma is a rare intraosseous
mass and a non-neoplastic tumor of bones. Location of the
mass, age of the patient, systemic condition are clues for
referral diagnosis. Histopathologically, genetic disorders
such as Cherubism, Noonan syndrome, neurofibromatosis
and Brown tumor of hyperparathyroidism have similarity
with CGCG which all contain the presence of numerous
multinucleated cells in large amounts of loose connective
tissue containing innumerable spindle cells, macrophages
and blood vessels. Areas of considerable erythrocyte
extravasation and hemosiderin deposition are significant
features of aforementioned lesions (Nilesh et al., 2020,
Kramer et al., 1991, Bocchialini et al., 2019, Chrcanovic et
al., 2018, Candeiro et al., 2020).

The presented case was histopathologically diagnosed
as CGCG however evaluation for Brown tumor is essential.
The %60 of the CGCG cases is usually present before the
age of 30 years (Neville et al., 2002). The age of the patient
was a rare entity of this case thus systemic conditions
should be considered. Ficcara et al. (1987) and Choung
et al. (1986) categorized CGCG as aggressive and non-
aggressive. Non-aggressive form is more common, grow
slowly as a painless swelling; although aggressive form is
rare, grow fast and mostly encountered in younger patients.
Defining the borders according to this classification,
aggressive tumors have ill-defined borders and mostly
cause cortical destruction. Radiologic examination of the
lesion has significant spots such as non-corticated borders or
multilocularity is not invariable as well. Two-Dimensional
images are the first-line in the diagnosis of bone-effected
lesions. CBCT has advantages as a second-line examination
of hard tissues. Ultrasonography was also used in this case
due to the vascular features of the tumor, which is a critical
benefit for the surgery.

Radiologically, CGCG may also represent a small
unilocular radiolucency, which may be confused with
periapical granulomas or cysts (Candeiro et al., 2020). In
this case report the lesion was radiolucent as expected and
unilocular and positioned in edentulous anterior maxilla.
Extension of the radiologic examination is necessary if
lesion contains both soft tissue and bone. USG and magnetic
resonance imaging (MRI) are imaging options for soft
tissue maintaining lesions. In this case, the lesion was solid
and had well-defined borders with adjacent structures. The
USG was preferred as a non-invasive, real-time imaging
method to examine soft tissue relations of the lesion.

Internal structure of the lesion has been revealed in USG
imaging. Vascularization has not been seen and surgeons
were informed with both CBCT and USG examination
reports (Neville et al., 2002, Ficcara et al., 1987, Choung
et al., 1986).

Ultrasonography is an easy-to-use imaging method that
does not contain invasive radiation and may be helpful for
clinical evaluation of differential diagnosis [Caglayan &
Bayraktar, 2018) however USG imaging has limitations
such as the size of the lesion (Arslan et al., 2020). Increasing
the variety of imaging methods may adjoin multiple findings
until the final diagnosis. Using multiple imaging techniques
may decrease the risk of misdiagnosing and also the risk
of complications during operation. In this case, to measure
the size of the lesion, CBCT was used as a highly reliable
radiological method.

CONCLUSIONS

USG imaging is an option in order to differentiate cystic
lesions from solid lesions in maxillofacial radiology and
clinicians should consider using USG for vascular lesions in
referral diagnosis and before the surgery. USG is one of the
easiest, harmless and low-cost imaging methods to prevent
complications. USG may provide important diagnostic
information such as the thinning, expansion or perforation
of the buccal cortex, convexity or continuousness of the
bone cortex and internal structure of the lesions.
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Talon Cusp on a Maxillary Central Incisor: A Case Report with
Clinical and Radiological Findings, and Management

Maksiller Santral Kesici Diste Talon Tiiberkiilii: Klinik ve Radyolojik Bulgular1 ve Tedavisi ile

bir Vaka Sunumu

Tugge GUNGOR' ', Ezgi TUTER BAYRAKTAR?

ABSTRACT

Dens evaginatus (DE) is a developmental dental anomaly and
is defined as a tubercle-like structure that may contain pulp tissue
as well as enamel and dentin. Although it is usually associated with
premolars, it is also seen in incisors (talon cusp). This anomaly,
which is more common among Asians, may affect both genders and
may be observed unilaterally or bilaterally. Clinically, it may cause
complications such as caries, malocclusion, occlusal trauma, and
pulp necrosis. Radiologically, the V-shaped radiopaque structure
superimposed over the affected crown may mimic the appearance
of a mesiodens, compound odontoma, or supernumerary tooth.
Clinical and radiological examination of a 16-year-old male patient
who admitted to our clinic with aesthetic concerns and treatment
of decayed teeth was performed. In the intra-oral examination,
a conical accessory cusp was noted on the lingual surface of
the left maxillary central incisor. A typical V-shaped radiopaque
structure superimposed on the affected crown was observed on
the periapical radiograph taken from the relevant area. Cone beam
computed tomography (CBCT) imaging was used to evaluate the
restorative treatment options by examining the pulp extension in
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the relevant tubercle. The patient was referred to the Department
of Restorative Dentistry for restoration of the retentive areas and
caries. DE, which is a rare anomaly, should be evaluated together
with clinical and radiological findings. Consideration of genetic
transmission is quite important for early diagnosis. CBCT imaging
will provide significant advantage to the clinician in preventive
and minimally invasive applications.

Keywords: dens evaginatus, talon cusp, accessory cusp, cone
beam computed tomography, management
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Dens evaginatus (DE) gelisimsel bir dental anomali olup, mine
ve dentin dokusunun yani sira pulpa dokusunu daigerebilen tiiberkiil
benzeri yapi olarak tanimlanmaktadir. Genellikle premolar dislerle
iliskilendirilmekle birlikte, kesici dislerde de goriilmektedir (talon
tiiberkiilii). Asya kokenlilerde daha sik rastlanan bu anomali, her
iki cinsiyeti de etkileyebilmekte ve unilateral veya bilateral olarak
izlenebilmektedir. Klinik olarak; ¢iiriik, malokliizyon, okliizal
travma ve pulpa nekrozu gibi komplikasyonlara sebep olabilir.
Radyolojik olarak, etkilenen kuron iizerine siiperpoze olan “V”
seklindeki radyo-opak yap1 mesiodens, kompound odontoma veya
stirnumerer dis goriintiisiinii taklit edebilir. Estetik kaygilar ve
¢lirlik diglerinin tedavisi igin klinigimize basvuran 16 yasindaki
erkek hastanin klinik ve radyolojik muayenesi gergeklestirilmistir.
Intra-oral muayenede, sol maksiller santral kesici disin lingual
yiizeyinde konik sekilli aksesuar tiiberkiil saptanmustir. Ilgili
bolgeden alan periapikal radyografide, etkilenen kuron iizerine
siiperpoze olmus tipik “V” sekilli radyo-opak yap1 izlenmistir. Tlgili
tiiberkiildeki pulpa uzantisinin incelenmesi ve restoratif tedavilerin
bu dogrultuda sekillendirilmesi igin konik 1smnli bilgisayarli
tomografi (KIBT) goriintiilemeye basvurulmustur. Hasta, retantif
alanlarin ve ciiriiklerin restorasyonu i¢in Restoratif Dis Tedavisi
Anabilim Dali’na sevk edilmistir. Nadir rastlanan bir anomali olan
DE, klinik ve radyolojik bulgularla birlikte degerlendirilmelidir.
Genetik aktarimin géz 6niinde bulundurulmasi erken tani agisindan
olduk¢a Onemlidir. Koruyucu/dnleyici ve minimal invaziv
uygulamalarm KIBT goriintiileme ile desteklenmesi klinisyene
onemli avantaj saglayacaktir.

Anahtar Kelimeler: dens evaginatus, talon tiiberkdili,
aksesuar tiiberkiil, konik 1s1nl1 bilgisayarli tomografi, tedavi
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INTRODUCTION

Dens evaginatus (DE) is a relatively uncommon
developmental abnormality of teeth, which is typically
observed in the premolars and/or incisors as an accessory
cusp involving normal enamel and dentin tissues and may
contain an extension of the pulp. Usually, it is seen in the
premolars symmetrically (Levitan et al., 2006). When the
protuberance is on an incisor, it is specifically referred to
as “talon cusp” (TC). Relatively large TCs protruding from
the surface of the crown most likely contain also pulp tissue
(Hattab et al., 1996).

A horn-like protuberance extending from the palatal
surface of a maxillary central incisor was first reported in
1892 (Mitchell, 1892), and Melor and Ripa subsequently
named the anomaly as TC (Mellor and Ripa, 1970). In the
classification system proposed by Hattab et al., 3 types of
TC (namely talon, semitalon, and trace talon) were listed
considering the degree of formation and extension (Hattab
et al.,1996):

Type 1 (talon): A well-defined accessory cusp that
protruding prominently from the palatal surface of a primary
or permanent anterior tooth and exceeding half the distance
between the cemento-enamel junction (CEJ) and the incisal
edge.

Type 2 (semitalon): An accessory cusp of a millimeter
or more but not exceeding half the distance between the CEJ
and the incisal edge. It may blend with the palatal surface or
stand apart from the rest of the crown.

Type 3 (trace talon): Large or prominent cingulum and
variations such as conical, bifid, or tubercle-like. Typically,
it may appear on radiographs as a V-shaped radiopaque
structure arising from the cervical third of the root as for the
talon and semitalon.

The term “TC” and this classification system have been
widely used in most studies to name and classify this dental
anomaly (Mellor and Ripa, 1970; Hattab et al., 1996; Al-
Omari et al., 1999; Ozkan et al., 2016).

In this study, a case of unilateral dens evaginatus in a
maxillary central incisor is presented along with the clinical
and radiological findings and its restorative treatment.

CASE REPORT

A 16-year-old male patient applied to our clinic with
aesthetic concerns and complaint of caries. He reported

no systemic diseases, history of severe illness, or orofacial
trauma. The patient stated that his primary teeth erupted
uneventfully; however, he recognized an abnormality in the
permanent dentition, in his words “double teeth.” No other
member in his family had similar dental anomalies.

Intra-oral examination revealed poor oral hygiene,
gingivitis, multiple white spot lesions, and carious teeth.
In addition, an accessory cusp on the palatal surface of the
maxillary left central incisor was observed and diagnosed as
TC. The well-defined, large, conical-shaped TC extending
from the CEJ to 0.5 mm of the incisal edge on the palatal
surface of the affected tooth was diagnosed as Type 1 (talon)
considering the classification of Hattab et al. (1996). The
taloned tooth with normal response to electrical pulp testing
had a deep, prominent developmental groove with plaque
accumulation as well as a carious lesion (Figure 1A). Bodily
labial displacement of left maxillary central incisor and
lingual displacement of the left mandibular central incisor
in the opposite arch caused a mild crowding in the anterior
region (Fig 1B).

Figure 1. A) Well-defined, large, conical-shaped TC extending
from the CEJ to 0.5 mm of the incisal edge on the palatal surface of
the maxillary left central incisor. B) Mild anterior crowding caused

by bodily labial displacement of left maxillary central incisor and
the lingual displacement of the tooth in the opposite arch.

Although various pathologies such as supernumerary
teeth, double
invaginatus, exaggerated cusp of Carabelli, bifid cingula,

teeth, hypodontia, megadontia, dens
shovel-shaped incisors, and ectopic canine have been
associated with TC in many studies (Davis and Brook,
1986; Hattab, 2014), no other pathology was observed in the
panoramic radiographic examination (Figure 2A). The pulp
tissue was not fully visualized on the periapical radiograph,
presumably because of the sharp cusp tip protruding from the
crown (Figure 2B). The cone beam computed tomography
(CBCT) scan confirmed extension of the pulp tissue into
the TC (Figures 3A&B). The enamel-dentin thickness was
measured as 1.5 mm at the relevant tubercle.
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Figure 2. A) Panoramic radiography of the patient with no other
pathology. B) Periapical radiograph of taloned tooth in which
pulp tissue was not fully visualized.

Figure 3. Sagittal (A) and axial (B) CBCT images of the taloned
tooth showing the extension of the pulp.

The patient was referred to the Restorative
Dentistry Department with the diagnosis of TC, and
the measurements of the enamel-dentin thickness were
provided to the clinicians for consideration in case of pulpal
exposure during restorative procedures. Considering the
pulp extension in the TC, a consensus was reached on the

steps of the restorative treatment as follows:

1. Removal of the carious lesion on the affected tooth
(Figures 4A&B).

2. Shaping the cusp into a prominent cingulum by
removing 1.5 mm of enamel-dentin tissue so as to
avoid exposure of the pulp (Figure 4B).

3. Filling the retention areas and the groove with a
resin-based restorative material (Figure 4C&D). In
this specific case, dline 37% phosphoric acid etching
gel (UAB Medicinos Linija, Lithuania), G2-Bond
Universal bonding (GC, Japan), Nexcomp Flow
flowable composite resin (Meta Biomed, Korea),
G-aenial A’Chord composite resin (GC, Japan)

were respectively used in the restorative procedure.

4.  Occlusion control and removal of the interferences
that may cause occlusal trauma.

5. Application of Ionite APF (acidulated phosphate
fluoride) thixotropic gel (1.23% fluoride ion;
Dharma Research Inc., USA) for 4 minutes.

Figure 4. A) Removal of the carious lesion, B) Shaping the
cusp into a prominent cingulum, C) Filling the retention areas
and the groove with a resin-based restorative material, D) Final
restoration of the taloned tooth following occlusion control and
removal of the interferences.

DISCUSSION

TC is a developmental dental anomaly in the form of
an accessory tubercle-like structure protruding from the
cingulum or CEJ of the primary or permanent maxillary
or mandibular anterior teeth. It may appear as a pyramidal,
conical, bifid, tubercle-like, or horn-like cingulum. The tip
of the abnormal cusp may be spike-like and sharp, or vice
versa, smooth and rounded (Hattab et al., 1996). TCs may
be observed unilaterally or bilaterally on the labial, lingual,
or palatal surfaces of the affected teeth (Hattab, 2014).

TC is more common in males in comparison to females.
The higher gender ratio in primary teeth (3.5:1) compared
to permanent teeth (1.8:1) may be attributed to the limited
number of TC diagnosis in primary teeth (Hattab, 2014).
However, in a recent study, no association was found
between the anomaly and gender (Decaup et al., 2021).

In different populations, considerable variation in the
prevalence of TC ranging from 0.06 to 40.8% is reported. In
a recent systematic review and meta-analysis, the anomaly
is reported to be observed in 1.67% of the population
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(Decaup etal.,2021). There are considerably more reports of
Mongoloid or Arabic patients. Apart from racial variations,
the lack of strict criteria for defining an accessory cusp as
“talon” has also resulted in variations in prevalence (Hattab,
2014).

Although the exact aetiology of TC is uncertain, it is
suggested to be a normal consequence of the outward bulging
of the inner enamel epithelial cells and focal hyperplasia of
the mesenchymal peripheral cells of dental papilla during the
morphodifferentiation stage of tooth development (Hattab
et al., 1996). Some researchers emphasized on genetic
factors by reporting twins, siblings, and cousins (Liu and
Chen,1995; Hattab et al., 1998; Segura and Jimenez Rubio,
1999; Elmubarak, 2019). Moreover, remarkable racial and
gender differences, bilateral distribution in some cases, and
association with other syndromes and dental anomalies
suggest the genetic aetiology of TC (Hattab et al., 1995).

TC cases have frequently been associated with various
entities including mesiodens, odontoma, supernumerary
teeth, hypodontia, hyperdontia, dens invaginatus, fused
teeth, geminated teeth, and radicular anomalies, and
syndromes such as Mohr syndrome, Rubinstein-Taybi
syndrome, Sturge-Weber syndrome, incontinentia pigmenti
Creveld Alagille’s
syndrome, occulo-facio-cardio-dental syndrome, and KBG
syndrome (Goldstein and Medina, 1974; Gardner and
Girgis, 1979; Chen and Chen, 1986; Tsutsumi and Oguchi,
1991; Hattab et al., 1998; Cubukgu et al., 2006; Giindiiz and
Acikgdz, 2006; Chatterjee and Mason, 2007; Danesh et al.,
2007; Almandey et al., 2010; Babaji et al., 2010; Dinesh
Rao and Hegde, 2010; Nagaveni et al., 2010; Lozic et al.,
2012; Jaya et al., 2013; Bargale et al., 2014; Hattab, 2014;
Babaji, 2015).

achrominas, Elli-van syndrome,

TC is an important dental abnormality that may result
in several problems such as displacement of the affected
and opposing teeth, malocclusion, occlusal trauma, plaque
retention, caries, attrition of the opposing teeth, periapical
pathosis as aresult of excessive attrition, temporomandibular
joint pain related to excessive occlusal forces, periodontal
problems, hypersensitivity, accidental cuspal fracture,
pulpal necrosis, irritation of the tongue while speaking and
chewing, speech disturbance, interference with the tongue
space in both primary and permanent dentition (Mitchell,
1892; Al-Omari et al., 1999; Elmubarak, 2019).

The steps to be taken after the diagnosis of TC may
differ from follow-up to the extraction of the affected
tooth (Decaup et al., 2021). A taloned tooth may need a

prophylaxis, restorative, endodontic and/or orthodontic
treatment, or may not require any treatment at all (Levitan
and Himel, 2006). Treatment options for each case should
be evaluated in its own merits.

In teeth with a mature apex and normal pulp, the
opposing surface should be reduced to prevent traumatic
occlusion caused by the tubercle, and subsequently topical
fluoride application should be performed in order to increase
the hydroxyapatite resistance of enamel. A flowable light-
cured resin is applied to the surrounding surface and the
tubercle. Follow-up at 6-month intervals is recommended
for occlusion control, any necessary adjustments, and
assessment of the need for additional resin. Annual
radiographic examination is recommended to evaluate the
progression of pulp recession (Levitan and Himel, 2006).

The presented case was a 16-year-old male patient
with TC on the palatal surface of the maxillary left central
incisor causing displacement of the affected and opposing
teeth, malocclusion, occlusal trauma, plaque retention,
periodontal problems, and caries. Clinical and radiological
examinations and restorative treatment were performed
before the emergence of serious dental problems such as
cuspal fracture, pulp necrosis and/or periapical pathosis.
Contrary to most reports on TC, no other concomitant
developmental pathologies or syndromes were present, and
in this case, it was a solitary entity.

CONCLUSION

Early diagnosis of TC, which is a dental anomaly that
causes several problems, is crucial for the prevention of
these problems. This report provides significant evidence on
the importance of early diagnosis together with preventive
restorative treatment of a potentially problematic dental
anomaly. In addition, the case presented in this report is
unique given that it is unilateral with no genetic aetiology
and it is not associated with other developmental pathologies
or syndromes.
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Oral ve Maksillofasiyal Cerrahide Trombosit Konsantrelerinin

Kullanim

Use of Platelet Derived Blood Concentrates in Oral and Maxillofacial Surgery
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Giinlimiizde yeni teknolojilerin gelismesiyle dis hekimligi
alaninda bircok farkli tedavi yontemi klinik uygulamalar arasina
girmektedir. Hastanin otojen kanindan elde edilen trombositten
zengin konsantrasyon igerikli ajanlar da yara iyilesmesinde
kullanilmaya baslanan son dénem yeniliklerinden biridir. Tam kan
konsantreleri uygulamalarinda giinimiizde yapilan ¢alismalarla
cesitli tedavi yaklagimlart olugmustur. Tipta bircok alanda
faydalanilan bu konsantrelerin kullanimi; dis hekimliginde de
son yillarda artarak yayginlasmaktadir. Arastirmalar daha ¢ok tip
alaninda olsa dahi; agiz-dis ve ¢ene cerrahisinde de fazla sayida
caligma yapilmustir. Igeriginde bulunan biiyiime faktérleri sayesinde
anjiyogenez, osteogenesis, fibroplazi ve hiicre proliferasyonu
saglamasi; buna bagh olarak yara iyilesmesi ve rejenerasyonda
onemli role sahip olmasi endodonti ve periodontoloji gibi
dis hekimliginin diger alanlarinda da kullanimini cazip hale
getirmektedir.

Trombosit konsantrelerinin bu etkisiyle oral cerrahide sinus
lifting, kemik augmentasyonlari, yumusak doku uygulamalari,
¢ekim sonrasi yara iyilesmeleri gibi bir¢ok uygulamada da olumlu
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sonuglar rapor edilmistir. Bu derlemede oral ve maksillofasiyel
cerrahi bransinda trombosit konsantrasyonlarinin tarihgesini,
gelisimini ve uygulamalarimi anlatmak amaglanmaktadir.
Anahtar Kelimeler: Plateletten zengin fibrin, sinus lifting,
biiytime faktorleri, rejenerasyon, oral ve maksillofasiyel cerrahi

ABSTRACT

Today, with the development of new technologies in the field
of dentistry can benefit from a variety of different methods. Platelet
rich concentration agents obtained from the patient’s autogenous
blood. Various treatment approaches have been formed with
the studies conducted today in the applications of whole blood
concentrates. Once reported to be effective in wound healing
and bone formation, it is widely used in the dentistry. The use of
these concentrates, which are used in many fields in medicine, has
been increasing in recent years in dentistry. Even if the research
is mostly in the field of medicine; a large number of studies have
also been conducted in oral and maxillofacial surgery. It provides
angiogenesis, osteogenesis, fibroplasia and cell proliferation with
the growth factors contained in it; due to this, it has an important
role in wound healing and regeneration, which makes it preferable
to use in other areas of dentistry such as endodontics and
periodontology. Positive results have also been reported in many
applications such as sinus lifting, bone augmentations, soft tissue
applications, and wound healing after tooth extractions in oral
surgery due to this effect of platelet concentrates. In this review,
we aim to describe the history, development and applications of
platelet concentrations in the oral and maxillofacial surgery branch.

Keywords: Platelet rich fibrin, sinus lifting, growth factor,
regeneration, oral and maxillofacial surgery

GIRIiS

Trombositler, kan  dolagiminda  bulunan  kan
elemanlarinin hiicresel bir alt grubunu temsil eder. Yetiskin
bir insanin dolasiminda bir trilyona yakin trombosit vardir
ve Omril yaklasik 8-10 giindiir. Bu hiicresel dolasimdaki

elemanlar damar yaralanmalarina cevap vermek, hemostazin
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saglanmasi, inflamasyon ve rejenerasyondaki fonksiyonel
roller gibi insan patofizyolojisinde 6nemli bir kilit rol
oynamaktadir (Bianchi ve ark., 2022).

Trombositten zengin konsantrasyon tedavisi, yarali
tendonlarin, baglarin, kaslarin, eklemlerin, kemiklerin yani
yumusak ve sert ¢esitli dokularin iyilesmesini hizlandirmak
kendi
enjeksiyonlarmi kullanir. Bu sekilde, TZP (Trombositten

icin  hastanin trombosit konsantrasyonlarinin
Zengin Plazma) enjeksiyonlari iskelet-kas problemlerini,
doku yaralanmalarini ve lezyonlarini iyilestirmek igin
her bir hastanin kendi kantyla iyilesmesini saglayan bir

yontemdir (Gou ve ark.,2020).

Dis hekimligi alaninda TZP ve TZF (Platelet Rich Fibrin
— Trombositten Zengin Fibrin) uygulamasiyla rejenerasyon
stirecini hizli hale getirmek ve destek olmak icin farklh
greftler, biyouyumlu araglar veya biiyiime faktorleri
uygulanmastyla beraber bu konuyla alakali ¢esitli caligmalar
halen yogunlukla siirmektedir (Miron ve ark., 2018).

Son zamanlarda ise trombositten zengin kan
komponentleri; oral ve maksillofasiyel cerrahi alaninda
bircok prosediirde iyilesmeye yardimci olmak amagh
onemli destekleyici bir unsur olmustur. Bunlar ablatif
cerrahi prosediirler, yartk damak-dudagin, mandibulanin
rekonstriiksiyonu ve cerrahi onarimi, kemik i¢i periodontal
defektlerin tedavisi ve periodontal plastik cerrahinin yan
sira osseoentegre implantlarin yerlestirilmesini ve daha

bir¢ok prosediirii icerir (Baloch ve ark., 2019).

Ayni zamanda bu tiir prosediirlerdeki cerrahi girisimlerde,

trombositten  zengin igeriklerin adeziv ozelligi daha
ongoriilebilir bir flep adaptasyonu ve hemostasis ile greft
materyalinin daha kolay kullanilmasini ve tek basina olusan
bir primer flap kapanmasinda daha uyumlu bir kapama

saglanmasini kolaylastirir (Chicharro-Alcantara ve ark., 2018).

Bununla birlikte giiniimiizde kullanimi, yara iyilesmesini
arttrmak amaciyla diger faktorlerin (6rnegin radyo-
osteonekroz) neden oldugu bisfosfonat ile iligkili osteo-
nekrozun (BRONYJ) veya avaskiiler nekrozun tedavisinde de
rol oynamistir (Chicharro-Alcantara ve ark., 2018).

Gecmisten Giiniimiize Trombositten Zengin Kan
Konsantrasyonlari

Plateletten zengin plazma (TZP), plateletten zengin
biytime faktorleri (GF’ler), plateletten zengin fibrin
(PRF), TZF ve trombosit konsantresi olarak da bilinir.
TZP kavrami ve tanimi, ilk olarak hematoloji alaninda

1914°te Dimond ve arkadaslari tarafindan intravendz
transfliizyon i¢in hazirlanirken kesfedilmistir. Yaklasik 40
yil dnce ise trombositler genellikle hematopoetik sistemle
iliskilendirilirmistir (Elham ve ark. — 2016).

1974°te Ross ve ark., diiz kas hiicre kiiltiirii Gizerinde
ekstrakt ile
mitojenik aktivitenin ve hiicre proliferasyonunun artigini
gbzlemlenmistir. Bu arastirma ile trombositlerin hemostatik
rolii disinda da fayda saglayacagimin kanisina varilmistir ve

calisirken trombositlerden elde edilen

ayni zamanda gelecek siirecteki aragtirmalara yeniliklere ve
gelismelere 151k tutulmustur. 1978’de Witte ve arkadaslari
tarafindan yapilan arastirmada PDGF (Platelet Kaynakli
Biiylime Faktorii)’nin igeriginde trombositte bulunan alfa
graniillerine rastlanmistir. Alfa graniillerindeki yogun
protein, bilylime faktorii igerigi sitogenezde ve onarimda
biiylik rol sahibi oldugu fark edilmistir. Fibrin potansiyel
olarak yapisma ve homeostatik 6zelliklere sahipti ve anti-
inflamatuar 6zellikleri ile TZP, hiicre gogalmasini uyarmistir.

Bununla birlikte spor yaralanmalarinda, iskelet-kas
problemlerinde de kullanilmistir. Profesyonel sporcularda
bu uygulamanin yapilmas1 medyada genis ilgi uyandirmis
ve bu durum caligmalarin siirecinde faydali olmustur
(Fernandes ve ark.,2016).

Otolog TZP ilk kez 1987 yilinda kalp cerrahisinde Ferrari
ve ark. tarafindan uygulanmis ve herhangi bir komplikasyon
bildirilmemistir. Otolog fibrin jeli ise ilk olarak Gibble
Sonraki tanitimiyla yeni TZP
yonteminin Diinya’da daha sik kullanilmaya baslanmis ve

tarafindan tanmitilmisgtir.

ozellikle kemik dokularma yonelik girisimsel tedavilerde
basar1 saglamistir. Bu basar1 diger alanlarda arastirmaya
gidilmesine 6ncii olmustur. Tarihsel olarak TZP ilk kez agiz,
dis ve ¢ene cerrahisinde iyilegsmeyi hizlandirmak i¢in 1998
yilinda kullanilmistir (Marx ve ark. — 1998).

Giintimiizde genis bir kapsama sahip ndorosiriirji gidi
mikrocerrahi bir alan dahi ¢esitli birgok tibbi alanda
(Oftalmoloji, dermatoloji, K.B.B. ve ortopedik cerrahi)
kullanimi genislemis, minimal invaziv bir yontem olarak
tercih edilmistir (Elham ve ark. — 2016).

Trombositten Zengin Konsantrasyonlarin Elde
Edilmesi

TZP, tedavi esnasinda hastalarin kanindan alinan bir
ornekle elde edilir. 30 cc vendz kan almmmasiyla bireyin
temel platelet sayimina, kullanilan cihaza ve teknige baglh
olarak ortalama 3-5 cc TZP konsantresi olusur. Kan alimi
oncesinde platelet agregasyonunu onlemek igin sitrat
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dekstroz A gibi bir antikoagiilan ilave edilmis tiip hazir
halde bulundurulur. Ozel bir masaiistii soguk santrifiij cihazi
ile uygulanir (Elham ve ark. — 2016).

TZP, diferansiyel santrifiijleme olarak bilinen bir teknikle

hazirlanir.  Diferansiyel santrifiijlemedeki hizlanmada
farkli 6zgiil agriliga bagli olarak bazi hiicresel bilesenler

cokeltilecek sekilde ayarlanir (Elham ve ark.,2016).

Baslangi¢ olarak tam kan antikoagiilan iceren tiiplerde
toplanir. {lk adimda kirmizi kan hiicrelerini tam kandan
ayirmak i¢in uygulamada sabit hizlanma ile ¢aligilmalidir.
Ik adimdan sonra, tam kan ii¢c katmana ayrilir. En iist
katmanda c¢ogunlukla trombositler ve beyaz kan hiicreleri
mevcuttur. Arada olan ince tabaka ise buffy coat olarak
bilinen ve akyuvarlardan zengin bir tabakadir. En alt tabaka
ise gogunlukla alyuvarlardan olusan genis bir katmandir
(Dhurat ve ark.,2014).

Saf TZP’nin elde edilmesi i¢in en iist tabaka ve yiizeyel
buffy coat katmani bos steril bir tiipe aktarilir. Lokosit
bakimimdan zengin TZP(L-TZP)’nin {retimi igin buffy
coat tabakasinin tamami ve az oranda alyuvar katmani tiipe
aktarilir (Sukesh ve ark.,2016).

Daha sonra ikinci asama gerceklestirilir. Ikinci asamada
tiiplin alt kismindaki yumusak peletlerin(eritrosit-platelet)

[Pl

formasyonunda destek olabilmek icin “g” (santrifijj
esnasindaki kuvvet) yeterli miktarda olmalidir. Hacmin iist
kisminda ¢ogunlukla TFP (Plateletten Fakir Plazma)’den
olusan bolim (Sekil 1) ortadan kaldirilir. Topaklanan
boélgenin kiiglik bir orani1 (1/3, plazmanin 5 ml’si) TZP
(Trombositten Zengin Plazma) olusturmak i¢in homojen

hale getirilir (Dhurat ve ark.,2014).

Trombositten Zengin Plazma Elde Etme Asamalar1

1. Ven yoluyla kan alinarak asit sitrat dekstroz tiiplerine
tam kan elde edilir.

2. Trombositlerin ayrimindan dnce herhangi bir zamanda
kan sogutulmamalidir.

3.“Yumusak”birspinkullanilarak kansantrifiijlenmelidir.

4. Antikoagiilan olmayacak sekilde ylizeyel platelet
igeren plazmay1 bagka bir steril tiipe aktartlir.

5. Platelet konstantresinin eldesi igin tiip daha hizli bir
sekilde santriflij edilmelidir.

6. Alt 1/3’te TZP, iist 2/3’te trombositten fakir plazma
olusur. Tiipiin tabaninda ise platelet topaklar1 olusur.

7. TFP ¢ikarilir ve minimum igerikteki plazma (2-4 mL)
tiip nazikge sallanarak siispanse halde bekletilir.

Plazma - Toplam kanin %551k kisms
%97lik kismi sudan olugur
%Tlik kismi kan proteinleri

Hiicresel Bilesenler-kanin %astikkism
Buffy Coat

1
Beyaz kan hiicreleri
Trombositler

Kirmizi Kan Hiicreleri

Sekil 1. ilk santrifiij isleminde TZP goriiniimii

TZF ise hastayla elde edilen vendz kanin 3.000 devir/
dakikada,
Oldukg¢a kolay olan bu yontemin basarist hastadan kan

10 dakika santrifiij edilmesiyle hazirlanir.

alindiktan sonra hizli bir gekilde santrifiij edilmesinden
kaynaklidir. 10 mililitrelik kuru vakumlu tiiplere konulan
vendz kan alindig dakikalar igerisinde santriflij edilmeye
baslanmalidir. Santrifiijiin ilk anlarinda trombositler tiip
duvarlarina garpar ve yapilarinda bulunan igerik serbest
kalir. Hazirlanan kana antikoagiilan ilave edilmediginden
polimerize olma egilimindedir (Dohan ve ark., 2006;
Strauss ve ark., 2018).

TZF herhangi bir antikoagiilan ya da yapay materyal
kullanilmadan hazirlanarak TZP’nin aldig1 elestirilerden
istiin ¢itkmistir (Miron ve ark., 2017).

Satrifiij edilen tiiplerden steril presel araciligiyla alinan
(Sekil 2’deki gibi) TZF’nin kirmizi kan hiicresine yakin
tabakasi el aleti yardimiyla ayrilir. Hazirlanan TZF nin serumu
gaz tampona emdirilerek direnci yiiksek membran formu
elde edilir. Membran, uygulanacak bolgeye uygun sekilde
makas ile kesilip istenilen halde sekillendirilebilir. Gerektigi
durumlarda, birgok membran iist iiste konarak yerlestirilebilir
ya da kiigiikce parcalara bdliinerek greft formunda kullanilir
(Choukroun ve ark., 2006; Miron ve ark.,2018).

Sekil 2. Preparatin hazirlanmast
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Trombositten Zengin Konsantrasyonlarin icerikleri
Trombositler

Tiim kan hiicreleri, farkli hiicrelere farklilasabilen yaygin
bir pluripotent kdk hiicreden tiiretilir. Bu hiicre serilerinin
her biri boliinebilen ve olgunlagabilen Onciiler igerir.
Trombositler ise kiigiik ¢ekirdeksiz hiicrelerdir. Ayni zamanda
platelet adiyla da anilirlar. Kemik iliginden koken alirlar.
Megakaryositlerden farklilasarak olusurlar. Farkli boyutlarda
bulunabilirler fakat genellikle yaklasik 2 um ¢apinda tiim kan
hiicrelerinin en diisiik yogunluguna sahip diskoid hiicreleridir.
Trombositlerin émrii 5 ila 9 giin arasindadir. Omiirleri sonunda
kupffer hiicreleri ve hepatositler tarafindan temizlenirler.
Trombositler lizozom, mitokondri, ribozom ve en 6nemlisi
graniiller i¢eren diiz endoplazmik retikulumun gelismis bir
versiyonu olarak diisiiniilebilir. iglerinde 3 tip graniil bulunur;
lizozom, yogun ve alfa graniiller. Her trombosit ortalama 50-
80 granil icerir. Alfa graniilleri 300 ¢esit farkli protein igerir.
Yogun graniiller ise daha az sayida bulunurlar ve serotonin,
histamin, kalsiyum, pirofosfat ve ADP, ATP, GDP gibi farklt
fosfat igerikleri barindirirlar. Lizozomlar piht1 lizisinde rol

oynar.

Calismalar, platelet sekresyonundan olusan farkli
proteinlerin kemotaksis, anjiyogenez, hiicre ¢ogalmasi ve
farklilagsmasi gibi 6nemli rollere sahip oldugunu gostermistir.
Hatta bazi proteinlerin bakterisidal ve fungisidal 6zellikleri
vardir ve bu durum diger makrofajlarin birikmesine
neden olur. Boylelikle mezenkimal kok hiicrelerin ve
osteoblastlarin 6li dokular1 ¢ikarmasiyla sonuglanir. Bu
durum yara iyilesmesini hizlandirir. Fakat temel olarak
trombositler aggregasyon isleminden sorumludurlar. Temel
fonksiyon 3 basamakla olusan homeostazisi saglamaktir;
adhezyon, aktivasyon ve agregasyon. Vaskiiler bir lezyon
varliginda, trombositler aktif hale helir ve graniillerden
faktor salinmasiyla koagiilasyon ger¢eklesmis olur (Baloch

ve ark., 2019).
Biiyiime faktorleri

Plateletten zengin konsantrasyonlar doku biiyiime
faktorlerinden olusur ve inflamatuar mediatorler igerir. (IL-1
reseptorii antagonisti, IL-6, TNF, alfa-2-makroglobulin).
Bunlar anjiyogenezin artmasini, kondrogenezi,
hiicresi, osteoblast ve fibroblast proliferasyonunu saglarlar.
Ayrica kollajen ve hyaluronik asit iiretimini uyarirlar
(Chicharro-Alcantara ve ark.,2018).

epitel

TZF’lerin birgok growth faktoriin
sagladigini biliyoruz. Bu faktorleri ve etkilerini asagida

salgilanmasini

goruyoruz:

-TBF-B1:
regulatoriidiir. Ayn1 zamanda ¢ok gii¢lii bir fibrozis ajanidir.

Bu molekiil o6nemli bir inflamasyon
Onemli gorevleri doku tamiri, immun modiilasyon ve
ekstraselliiler matriks sentezi saglamaktir. Ayrica transforme
edici bilyiime faktorii beta, kollajen tiretiminde de 6nemli
rol oynamaktadir. TBF-B1 ayn1 zamanda epitelizasyonun
yeniden saglanmasi ve bag doku iyilesmesinde de rol
oynamaktadir. Transforming growth factor beta ayni
zamanda kemik formasyonu icin kritik bir mediatordiir.
Osteoblastlarin kemotaksisini, boliinmelerini ve osteoblast
birikimini stimiile etmektedir.

-PKBF: Platelet kaynakl1 biiytime faktorii olarak agilan
bu biiytime faktdrii, mezengimal hiicrelerin proliferasyonu,
migrasyonu ve yasamasi i¢in onemlidir. Bu biiylime faktorii
ayrica ekstraselliller matriks iiretiminin doku iyilesmesi
sirasinda gerceklesmesini saglar. Kollajen tiretim-yikim
mekanizmalarinda da gorev almaktadir. PDGF ayrica
osteoblast ve fibroblast hiicreleri igin mitogen faktordiir.

-EBF: Acilimi epidermal biiylime faktoriidiir. Bu
faktoriin reseptorleri yara iyilesmesi asamalarinda 6nemli
olan hiicrelerde dahil olmak iizere insan hiicrelerinin
cogunlugunda eksprese edilit EGF, mezensimal kok
hiicrelerin ~ bdltinmelerini endotelial

uyarir.  Ayrica

hiicrelerinde kemotaksisini saglar.

-VEBF: Vaskiiler endotelyal biiyiime faktorii kaynak
olarak en fazla trombosit ve makrofajlar tarafindan
salgilanmaktadir. Bu biiyime faktorii vaskiiler yenilenme
i¢in en aktif gorev yapan biiyiime faktoriidiir. Anjiyogenezi
ve yeni kan damarlarmin olugmasini saglar. Boylece
yaralanan dokularda kan akis1 ve dolayisiyla beslenme artar.

-IBBF: Insiilin benzeri biiyiime faktorii, plateletler
aktive olduklarinda salinirlar. Mezenkimal kok hiicrelerin
farklilagsmasini ve bdliinmesini indiikler. IBBF ayni zamanda
programlanmis hiicre dliimii prosesininin de diizenlenmesinde
rol oynayan mediatdrlerden bir tanesidir. Bunlarin yaninda
IBBF viicudun bir¢ok hiicresinde proliferasyonu uyarir.
IBBF aym zamanda kemik matriks formasyonunda ve
osteoblastlarin replikasyonunda gorev alir.

Trombositten Zengin Konsantrasyonlarin
Siniflandirilmasi
Klinik  ¢alismalarin  yorumlanmasim1  daha da

kolaylastirmak amaciyla; TZP’yi standardize etmek igin
¢esitli siniflandirma sistemleri olusturulmustur. Ehrenfest
ve arkadaglar1 (2013) ¢esitli trombosit konsantrelerini iki
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anahtar parametre kullanarak 4 ana ¢esit olusturulabilecegini;
hiicresel igerikleriyle (Oncelikle 16kositler) ve fibrin
yapistyla:(1) S-TZP (Saf Trombositten Zengin Plazma),
(2) L-TZP (Lokosit ve trombositten zengin plazma), (3)
Saf Trombositten Zengin Fibrin (S-TZF) ve (4) 16kosit ve
trombosit acgisindan zengin fibrin (L-TZF) kavramlariyla
acikladilar. Bu siniflandirma agikga belirtmektedir ki;
16kosit ve fibrin pihtisi igerigine dayali preparatlarin mali
verimliligi ve etkisi fibrin pihtis1 ve I6kosit igerigine
dayanir. 2012 yilinda DeLong ve arkadaslari TZP’yi ii¢
temelde raporlamay1 6neren “PAW?” siniflandirma sistemini
yaymladi. Bu ii¢ temel; trombositlerin mutlak sayisi (P),
trombosit aktivasyon sekli (A) ve lokositlerin varlig1 veya
yoklugu olarak belirlendi(W). Trombositler kategorizasyonu
P1’den (< referans degeri [tam kandaki konsantrasyon])
P4’e kadar(> 1.2 x 106 platelet/mL) degerlerdedir.

Genel olarak, smiflandirma sistemleri klinisyenlerin
tedavi yaklagimlarini yonlendirmeye yonelik yardimet
olabilecek o6nemli derecede

kullanish  yontemlerdir.

Bu nedenle, klinik c¢aligmalar arasindaki sonuglarin
karsilagtirilmasi agisindan ve yanlis sonuglara varmamak
dikkatle goz

bulundurulup degerlendirilmelidir (Xu ve ark.,2020).

amactyla bu smiflandirmalar oniinde

Trombositten Zengin Plazma ve Fibrin Arasindaki
Farklar

Trombosit konsantrasyonlarinin yapilari ve
hazirlaniglarina gore TZP ve TZF seklinde iki ayr1 sinifta
incelenir. Kandan hazirlanan ilk madde olan TZP, yiiksek
yogunluklarda trombositler ve biiylime faktorleri iceren
otojen kan pihtisidir. Trombin ve CaCl,(Kalsiyum Klortir)
ilave edildiginde jel formunda kullanilabilir. Tipta, dis
hekimliginde ve veterinerlikte genis uygulama sahalari
mevcuttur. Del Fabbro ve ark., 2011 senesinde yayiladig
sistematik derleme ve meta analizi ¢alismalarinda, TZP’nin
periodontal kemik i¢i defektlerin, furkasyon defektlerinin
ve diseti ¢ekilmelerinin tedavisinde olusabilecek etkiyi

incelemislerdir (Del Fabbro ve ark., 2011).

Trombosit konsantrasyonlarinin ikinci jenerasyonu
olan TZF, trombositlerin ve sitokinlerin fibrin ag1 iginde
yogun hale getirilmesiyle hazirlanir. TZF’nin, TZP’den
farkli olarak, herhangi bir antikoagiilan ya da yapay igerik
ilave edilmeden hazirlanigi, hazirlanma zamaninin kisa,
maliyetinin azligiyla daha ¢ok yonelinen tercihler arasina
girme nedeni olmustur (Miron ve ark., 2017).

TZF’nin iyilesmeyi arttiran mevcut igerigi, otojen ve
rahat elde edilmesi, az maliyetli ve gilivenilirligi tercih
sebebidir. Rejeneratiftedavilerde goriilen sonuglar yapilmasi
planlanan daha kapsamli aragtirmalarla desteklendigi halde
uygulama sahalar1 daha da artis gosterecektir (Dohan ve
ark., 2006; Durmug ve Can, 2016).

Trombositten Zengin Fibrinin Tyilesme

Mekanizmasina EtKisi

TZF dogal fibrin kdkenli bir biomateryaldir. Uygulandig:
sahada mikrovaskilarizasyon saglar. Bununla birlikte
acik yaralarda rejenerasyonu hizli hale getirir. TZF, tetra
molekiiler yapisi ile endotelyal hiicreler ve fibroblastlar
icin matriks olusturur. Anjiogenezisin ¢abuk olmasini ve
fibrinin kolay remodelasyonunu saglar. TZF sadece basit bir
fibrin yap1 degil ayn1 zamanda rejenerasyonu saglayan tim
molekiilleri ve hiicresel elemanlar1 yapisinda ihtiva eden bir
matrikstir (Nauta ve ark., 2011; Preeja ve Arun, 2014).

Dis hekimligi alaninda TZF’nin potansiyel kullanim
alanlar1 yumusak doku rejenerasyonunun gii¢lii hale
getirilmesi, kemik greftleri ile birlikte YDR ve YKR
(yonlendirilmis doku ve kemik rejenerasyonlart) tedavileri,
maksiller sinlis membranindaki perforasyonlarin kapatilmast
veya tek basina sinus lifting tedavilerinde osteokondiiktif
greft materyali niteliginde uygulanmasi sayilabilir. TZF,
ayrica kazanilmis ya da olusturulmus kemik defektlerinin
onariminda uygulanabilecegi gibi dental implantlarin
¢evresinde agiga ¢ikabilecek primer veya sekonder kemik
kaybinda da kullanim alan1 bulmustur (Nauta ve ark., 2011;
Jain ve ark., 2012).

Oral ve Maksillofasiyel Cerrahide
Konsantrasyonlarinin Kullanimi

Kan

e Maksiller Siniis Lifting ve TZF

TZF maddesinin kemik iyilesmesini arttirma etkisini
histolojik olarak degerlendirmek igin gerceklestirilmis
bir arastirmada, (Strauss ve ark., 2018) TZF siniis tabani
yiikseltilmesinde dondurulup kurutulmus kemik allogreftiyle
(DKKA) uygulanmistir. TZF ve DKKA ‘nin birlestirilerek
uygulandigr test grubunda implantlar siniis tabani
ylikseltmesinden 4 ay sonra, tek bagina DKKA uygulanmis
kontrol grubundaise 8 ay sonra yerlestirilmistir (Bajaj ve ark.,
2017). Implantlarin yerlestirildigi seansta ogmente edilen

bolgeden alinan kemiklerin histomorfometrik incelenmesi
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yapilmigyit. Yapilan histomorfometrik analizlerde gruplarin
rejenerasyon periyodlari farkli olmasina ragmen test grubu
(TZF+DKKA) ve kontrol grubu (DKKA)’dan alinan
kemik yapilarinin benzerlik gosterdigi gozlemlenmistir.
TZF ve DKKA kombinasyonuyla ortaya ¢ikan yeni kemik
kalitesinin gozlendigi bu ilk ¢alismanin sonuglarina
bakildiginda TZF” nin siniis tabani yiikseltilmesinde DKKA
ile uygulandiginda kemik iyilesmesini hizlandirdig1 ve bu
islem sonrasinda implant yerlestirilebilmesi i¢in ihtiyag
olan bekleme zamaninin kisalabilecegi bildirilmistir (Bajaj
ve ark., 2017; Strauss ve ark., 2018) Sekil 3’te de maksiller
siniis liftlingle eszamanli olarak implant yerlestiriminde
TZF kullanim1 goriilmektedir.

Sekil 3. Siniis liftingle birlikte yapilan implantlarda TZF
kullanimi

¢ Alveolar Kretin Korunmasi

TZF ile ilgili yapilan calismalar, TZF kullaniminin
epitelizasyon ve vaskiilarizasyonu hizlandirarak yara
iyilesmesinin etkin ve hizli gerceklesmesini sagladigini
diistindiirmektedir. Ancak dis ¢ekimi, kist eniikleasyonu gibi
operasyonlar iyilesme siirecinden sonra kemik defektlerine
yol agmaktadir. Bu defekt alanlari hastalarda estetik ve
fonksiyonel yetersizlik sorunlari agiga ¢ikartabilir. TZF’lerin
iyilesme siireclerinde kullanilmasiyla alveolar bolgedeki
kemik i¢i defektlerin iyilesmesinin hizlandirilabilecegi ve
kemik defekti olusumunun azaltilabilecegi diisiiniilmiistiir
(Gontil ve ark., 2020).

*  Alveolar Kret Augmentasyonlarinda(YKR) TZF

TZF kullanim1 birgok alanda augmentasyon islemlerinde
dikkat c¢ekmektedir. TZF’ler yonlendirilmis kemik
rejenerasyonunda (YDR) birden fazla amag i¢in kullanilir.
Membran olarak veya yara iyilesme siirecini hizlandirma

amagli tercih edilebilir. Calismalar, TZF membranlarinin
kemik defektlerini kapatmada basarili oldugunu gostermistir.
Ancak TZF’lerin tek basimna YDR tedavisi siirecinde bariyer
membran olarak kullanilmasi bir soru isareti olusturmaktadir.
Buna ragmen bdlgeye sivi halde TZF enjekte edilmesi veya
kullanilan kollajen membranlarin etrafina TZF membran
yerlestirilmesi bolgedeki yumusak doku iyilesmesini
uyarabilir ve hizlandirabilir. Bununla birlikte kemik dokusu
iyilesmesini de tesvik edebilir. TZF kullanimi, YDR yapilan
alanlarda kemik vaskiilarizasyonunu artirma potansiyeline
TZF’lerin
augmentasyonlarda greftlerin stabilitesini ve manipiilasyon

sahiptir.  Ayrica greftlerle  karigtirilmast,

potansiyelini arttirir (Toeroek ve ark., 2013).
+  Implantlar ve TZF

Implantasyonu takiben marjinal kemik kaybi meydana
gelebilir. Bu kemik kayiplarini onarmak veya durdurmak
icin yillar i¢inde birgok caligma yapilmis ve farkli yontem
denenmistir. Implant cevresindeki marjinal kemik kaybimin
tamamenyumusakdokukalitesivesagligindankaynaklandigini
diistinen  klinisyenler; yumusak doku augmentasyonu
kullanildiginda ¢ok basarili bir materyal olarak kabul edilen
TZF’lerin marjinal kemik kaybini tamamen durduracagin
one siirmiislerdir. Implant cevresindeki defektlerde TZF
kullaniminin, flep operasyonlarinda ve greftleme islemlerinde
TZF kullaniminin standart protokollere gore daha iyi sonuglar
verdigini bildiren ¢aligmalar da mevcuttur. Ancak literatiirde
TZF kullanimmim sert doku augmentasyonu iizerindeki
etkisi ile ilgili kesin sonuglar bulunmamakta ve daha fazla
caligmaya ihtiyag oldugu belirtilmistir (Hehn ve ark.,2016).
Dental implantlarla ilgili olarak TZF’lerin kullanildig
bir diger alan, implant stabilitesi {izerindeki etkileridir.
Bu konuda yapilan calismalarda erken rezonans frekans
analizleri yapilarak implantlarm stabilitesi Ol¢iilmistiir.
Yapilan ¢alismalarda genel olarak TZF kullaniminin erken
iyilesme doneminde implantlarin ISQ degerlerini arttirdig
diisiiniilmektedir. Icerdigi sitokinler sayesinde soketlerde
oldugu kadar implant ¢evresindeki enflamatuar durumlarda
enflamasyonu kontrol etmek amacli kullanilabilir. Ayrica,
TZF’ler diseti kalitesinin arttirilmasinda ve peri-implant
periodontal doku rejenerasyon  siireglerinde  faydali
olabilir (Boora ve ark., 2015). TZF’ler, implantasyonun
ekstraksiyondan hemen sonra gergeklestirilecegi immediat
implantasyon durumlarinda faydali olabilir. Bunun en 6nemli
nedeni biiyiime faktorleri ve sitokinlerdir. Bu maddeler
sayesinde yiiksek bir iyilesme potansiyeli olusturacaktir.
Ayrica implant ve kemik duvari arasindaki bosluklar immediat
implantasyonlarda TZF kullanilarak doldurulabilir. Bu ancak
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TZF kullanilarak veya TZF ile kemik grefti materyallerinin
karistirilmasiyla yapilabilir. Ancak kollajen membranlarin
kullanildigr durumlarda TZF kullanilarak yumusak doku
iyilesme potansiyeli arttirilabilir (Rao ve ark., 2013).

e TZF Kullanilabilen Diger Durumlar

Oral cerrahi pratiginde bolgenin morfolojisine bagh
olarak veya posterior maksillaya yapilan girisimlerde
iatrojenik nedenlerle oroantral fistiiller olusabilir. Oroantral
fistiil siklikla bolgeden dis ¢ekimine bagli olarak, kist
eksizyonu sonrasinda veya implant cerrahisine bagh
olarak ortaya ¢ikabilir. Bu fistiillerin kapatilmasi siirecinde
genellikle kaydirilmis flep teknikleri kullanilmaktadir. Ancak
son yillarda bu kusurlar1 kapatmak i¢in TZF kullanilmaya
baslanmistir.(Sekil 4’teki gibi) Diger tekniklerde oldugu
gibi bolge enfekte dokulardan arindirildiktan sonra bolgeye
ince zarlar halinde TZF uygulanir. Bu sekilde, dis kaynakl
materyale veya ciddi dondr saha morbiditesi yaratan
tekniklere gerek kalmaz (Giil ve ark., 2015). Bifosfonat
grubu ilaglar basta olmak iizere cesitli tibbi durumlara bagh
olarak agiz i¢i osteonekroz durumlart ortaya ¢ikmaktadir.
Genellikle son yillarda yapilan bazi ¢aligmalarda kiiretaj,
hiperbarik oksijen tedavisi, lazer stimiilasyon gibi ¢esitli
yontemlerle tedavi osteonekroz
vakalarinda TZF kullanim1 Onerilmistir. TZF’nin bir
bariyer membran gibi davranabilecegi ve nekrotik alanlarin
¢evresinde yumusak doku iyilesmesini hizlandirabilecegi
bildirilmistir (Del Fabbro ve ark., 2015). TZF’ler bahsedilen
bircok alan disinda alveolar yariklarin cerrahisinde de

edilmeye caligilan

kullanilabilir. Ayrica tibbi sorunlar nedeniyle iyilesme
sorunu yasayan veya sistemik hastaliklara bagli iyilesmeme
olasiligr olan hastalarda iyilesmeyi tesvik etmek igin
kullanilabilir (Shawky ve ark.,2016).

Sekil 4. Sert doku augmentasyonu sonrasi primer kapama
saglamak I¢in PRF yardimiyla palatinal flap transpozisyonu

e Sticky Bone ve I-TZF (Enjekte Edilebilen
Trombositten Zengin Fibrin)

Ciddi sekilde rezorbe olan dissiz kretler, kemik
augmentasyonu ve siniis lifting gibi karmasik tekniklerle
implant yerlestirmeyi gerektirir. Yonlendirilmis kemik
rejenerasyonu (YDR) ve otolog kemik grefti alveolar
kemik augmentasyonu igin en yaygin tekniklerdir. Iyi
bir implantasyon uyumu ve uygun protetik restorasyon
i¢cin implant ¢evresinde minimum 2 mm kemik olmalidir.
Atrofik kretlerde, implantlar1 yerlestirmek icin genis bir
kemik hacmi gereklidir. Trombositten zengin fibrin (TZF),
enflamasyon olmaksizin sert ve yumusak doku rejenerasyonu
potansiyeline sahip rejeneratif bir biyomateryaldir.

Sekil 5. Membran ve greft olarak kullanilmak {izere hazirlanmis
TZF yap1

Tek basma veya kemik grefti ile birlikte kullanilabilir.
Sikistirtlmis PRF membrani bir bariyer membrant gorevi
goriir. Enjekte edilebilir trombositten zengin fibrin (I-TZF)
ile kemik grefti graniillerinin karistirilmasi, yapiskan ve
biitiin halde bir kemik grefti goriiniimiiyle sonuglanir. (Sekil
5) Bu olusan yapiya sticky bone denir. Bu yapiskan yapi
olan sticky bone yerlestirildikten sonra, greftlenen kemigi
desteklemek i¢in bir bariyer membran kullanilir. Kret split
teknigi de ayrica kemik augmentasyonuna da yardimci olur.

SONUC

Birgok c¢aligmada TZF’lerde daha basarili sonuglar elde
edilmistir. TZF’lerin basarisinin en 6nemli nedeninin kendi
yapisindaki bityliime faktorleri oldugu sdylenebilir. TZF yara
iyilesmesini hizlandirici ve giiglendirici etkisiyle 6ne ¢ikmustir.
Ayrica TZF’lerin rejenerasyon ve augmentasyon islemlerinde
olumlu etkileri oldugu goriilmistiir. TZF’lerin belirli alanlarda
kullanimi konusunda daha fazla ¢alismaya ihtiya¢ duyulmasina
ragmen, oldukea sik kullanilmaktadir. Gelecekte 6zellikle ag1z,
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dis ve ¢ene cerrahisi basta olmak iizere dis hekimliginin tiim

alanlarinda kullanimlarmnin artacag: goriilmektedir.
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