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Objectives: The purpose of this study was to assess the relationship of the 
maxillary third molars to the maxillary sinus using cone‑beam computed 
tomography  (CBCT) in a Turkish population. Materials and Methods: A  total 
of 300 right and 307 left maxillary third molars were examined using CBCT 
images obtained from 394 patients. Data including the age, gender, the angulation 
type, depth of the third molars, and horizontal and vertical positions of the 
maxillary sinus relative to the third molars were examined. Results: Among 
394  patients, 215  (54.6%) were male and 179  (45.4%) were female. The most 
common angulation of impaction was vertical  (80.2%). Based on the depth of 
the third molars in relation to the adjacent second molar, Class A was the most 
common. Regarding the relationships of the third molars with the maxillary 
sinus, vertical Type  I  (43.5%) and horizontal Type  II  (59.3%) were seen most 
frequently. There was a significant difference between the vertical and horizontal 
relationships  (P  <  0.05). Conclusions: Knowledge of the anatomical relationship 
between the maxillary sinus floor and maxillary third molar roots is important 
for removing a maxillary third molar. CBCT evaluation could be valuable when 
performing dental procedures involving the maxillary third molars.
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tumors of odontogenic origin, the specific variety of cysts, 
pericoronitis, root resorption, and tooth crowding.[9,11,12]

Sinus perforation or displacement of the tooth into the 
sinus may occur during extraction of maxillary third 
molars.[9,13,14] There are several studies reporting that 
a high ratio of these complications.[9,15,16] Thus, it is 
important for clinicians to be informed of the relationship 
between the maxillary sinus and the root of the maxillary 
third molar for a preoperative treatment plan and 
diagnosing of sinus pathologies.[9,13]

Orthopantomography  (OPG) and computed 
tomography  (CT) are the most common imaging 

Original Article

Introduction

T he largest and the first developing paranasal sinuses 
are the maxillary sinuses, and its development 

process is completed with the third molar teeth eruption 
around at the age of 20.[1‑3] The inferior sinus wall is a 
curved structure shaped by the lower third of the medial 
wall and the buccoalveolar wall,[1,4] and the sinus floor 
is shaped by the processus alveolaris of the maxilla. 
The maxillary sinus has variant extension in adults and 
extends between adjacent teeth or separate roots by 
forming ridges on the antral surface in about half of the 
population.[1,5,6]

A tooth is called impacted if it cannot or will not erupt into 
its normal physiological position.[7,8] An impacted tooth is 
a pathological condition, whereas the impaction ratio of 
maxillary third molars is high.[9,10] Impacted maxillary third 
molars are related with various situations, for instance, 
orofacial pain, approximal caries of the second molar, 
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methods used to assess the relationship between the 
roots of the maxillary posterior teeth and the maxillary 
sinus. Low cost, widespread availability, and the 
ability to demonstrate numerous anatomical features 
are major advantages of OPG, whereas superposition 
of anatomical formations, vertical and horizontal 
magnification (10%–33%), distortion, blurred images, the 
two‑dimensional image, and lack of cross‑sectional data 
are the disadvantages of OPG.[2,17‑19]

There are various studies evaluating the horizontal and 
vertical relationships between the inferior wall of the 
maxillary sinus and the tooth root apex using CT.[20,21] 
CT provides three‑dimensional and multiplanar images 
with uniform low magnification.[20,22] However, limited 
availability, high cost, and higher doses of radiation are 
the disadvantages of CT.[17,19] Furthermore, cone‑beam 
CT  (CBCT), which is widely used in dentistry in the 
recent years, is preferred to CT due to low cost, high 
resolution, a lower dose of radiation, and better image 
quality.[9,20,23‑25]

Recently, CBCT has become standard in the evaluation 
of maxillary sinuses since both soft tissue and bone can 
be viewed in multiple images within thin sections.[26,27] 
CBCT allows diagnosis by providing three‑dimensional 
data about the anatomical formations.[26,28] The data 
acquired by CBCT present coronal, sagittal, and axial 
sections, decreasing the superposition of anatomical 
formations.[26,29] These advantages help the clinician to 
understand the whole anatomical formation of the tissue.

There are many studies evaluating the relationship 
between maxillary sinus and posterior maxillary teeth 
in the literature.[1,17,26,30] However, prevalence studies are 
limited on the types of impaction of the maxillary third 
molars and the anatomical relationship between the 
maxillary sinus and maxillary third molar in the literature 
by age and gender in a Turkish population by CBCT 
imaging.[7,9,31,32] The aim of this research was to assess the 
location and the relationship of maxillary third molars 
to the maxillary sinus by age and gender in a Turkish 
population by CBCT imaging.

Materials and Methods
In this retrospective study in which 1000  patients 
assessed, a total of 300 right and 307 left maxillary third 
molars were examined using CBCT images obtained 
from 394  patients. The CBCT was taken to assess 
patients requiring dental implant surgery, impacted third 
molar surgery, cysts, and trauma and to assess orthodontic 
anomalies or the maxillary sinus. Informed consent was 
received from all patients for radiographic examinations 
before any CBCT images were taken. Inclusion 
criteria were patients with no history of tooth removal 

or surgeries involved sinus, orthodontic treatments 
including tooth movements or any other treatment 
intervention that affect the morphologic situation of the 
maxillary posterior region (from canine to the third molar 
bilaterally). CBCT views of patients with any syndrome 
or craniofacial anomaly, any pathological dentoalveolar 
condition, poor‑quality CBCT images with incomplete 
root formation, or loss of the adjacent second molar 
were excluded from our research. Our research contained 
only patients at least 19  years old because upper third 
molar root development is completed around 18 years of 
age,[33,34] and the maxillary sinus is not entirely developed 
until around 20–30  years of age.[1‑3,7,20] As a result, we 
determined that patients under 19 years of age should not 
be contained in our sample. The maxillary third molars 
were noted impacted if they did not have functional 
occlusion, and at the same time, root formations were 
totally completed.[7] The study protocol numbered as 
09.2017.631 was approved by the Local Committee of 
Research of Ethics of Marmara University.

The same technician carried out all CBCT images by the 
same radiographic equipment (Planmeca Promax SD Mid 
CBCT device, Helsinki, Finland, with 90 kV and 12 mA). 
Romexis 2.92 software program (Planmeca Oy, Helsinki, 
Finland) was used for reconstruction and evaluation of 
all projections. The data were saved and exported as a 
single frame DICOM files. The evaluation of images was 
performed directly on the monitor screen (N56VZ‑S4283H 
model of Asus Computer, ASUSTeK Computer Inc., Beitou 
District, Taipei, Taiwan, with NVIDIA GeForce GT 650M 
4GB screen cart and 15.6inch Full HD LED 1920 × 1080 
pixel monitor). To ensure a professional and efficient 
evaluation, two oral diagnosis and radiology clinician and 
specialist (Z. Z. Y. and Ö. O) who had been working in the 
Department of Oral Diagnosis and Radiology evaluated the 
radiological images. During meetings for the pilot study, 
the clinician and radiology specialist trained to evaluate 
tomographic images by specialist  (F. N. P.) who had been 
working in oral diagnosis and radiology for 15  years or 
more, and an agreement on the objective criteria for the 
qualitative evaluation of the images was forged among the 
evaluators.

In our research, modified Archer classification was used 
to assess the depths of the impacted maxillary third 
molars in relation to the occlusal surface of the adjacent 
tooth including four categories[9,32] [Figure 1].
•	 Class  A: The occlusal plane of the adjacent tooth 

and the bottom tubercle of the third molar are on the 
same line

•	 Class  B: The bottom tubercle of the third molar is 
between the occlusal plane and the cervical line of 
the adjacent tooth
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•	 Class  C: The bottom tubercle of the third molar is 
between the cervical line and the middle third of the 
root of the adjacent tooth

•	 Class D: The bottom tubercle of the third molar is at 
or above the apical third of the root of the adjacent 
tooth.

Five categories were used to evaluate the vertical 
relationships between the roots of the maxillary 
third molars and the maxillary sinus floor[9,22] 
[Figures 2 and 3].
•	 Type  I: The maxillary sinus floor was located at the 

top of the level connecting the buccal and palatal 
root tips

•	 Type  II: The maxillary sinus floor was located at a 
lower level connecting the buccal and palatal root 
tips without an apical protrusion over sinus floor

•	 Type  III: Buccal root tips protruded into the sinus 
floor

•	 Type  IV: Palatal root tip protruded into the sinus 
floor

•	 Type  V: Buccal and palatal root tips protruded into 
the sinus floor.

Besides, three categories were used to evaluate the 
horizontal relationships between the roots of the 
maxillary third molars and the maxillary sinus floor[9,22] 
[Figures 4 and 5].
•	 Type  1: The sinus floor was protruded more toward 

the buccal side than toward the buccal root
•	 Type  2: The sinus floor was protruded between the 

buccal and palatal roots
•	 Type  3: The sinus floor was protruded more toward 

the palatal side than toward the palatal root.

Winter’s classification[9,35] is the relationship between 
the long axis of the second molar and the long axis of 
the third molar containing six categories of angulations 
(vertical, horizontal, mesioangular, buccopalatal, 
distoangular, and others) was used to evaluate the 
angulations of the maxillary third molars in our 
research [Figures 6 and 7].

For the statistical analyses, the IBM SPSS Statistics 
22 (IBM SPSS, Turkey) program was used while assessing 
the findings of the study. Shapiro–Wilks test was used 
to evaluate the normal distribution of the parameters. 
Chi‑square test was used to compare qualitative data as 
well as descriptive statistical methods  (mean, standard 
deviation [SD], and frequency). Values of < 0.05 (P < 0.05) 
were considered as significant statistically.

Results
Among 1000  patients, we evaluated 607  maxillary third 
molars only in 394  patients matched with our inclusion 

criteria, 215 (%54.6) were male and 179 (%45.4) female. 
The age range was 19–80  years (mean age  ±  SD: 
37.06  ±  11.18  years). In our research, there are four 
groups by age containing 19–29, 30–39, 40–49, 
and  >50  years. Thus, 31.2% of patients were between 
19 and 29 years, 34.5% were between 30 and 39, 18.3% 
were 40–49, and 16% were >50 years [Table 1].

In our research, the depths of the 607  maxillary third 
molars were categorized as A for 458  (75.5%), C 
for 79  (13%), B for 44  (7.2), and D for 26  (4.3%). 
According to the Winter classification,[35] the most 
frequent angulation was vertical  (80.2%), then 
distoangular (7.6%), others (7.2%), mesioangular (4.1%), 

Table 1: Number of patients by age and gender
n (%)

Age (decades)
19-29 123 (31.2)
30-39 136 (34.5)
40-49 72 (18.3)
50 and up 63 (16.0)

Gender
Male 215 (54.6)
Female 179 (45.4)

n=Number of patients

Table 2: Incidencess and classifications according to 
impaction level, angulation, vertical, and horizontal 

relationships of the maxillary third molars of the 
patients

n (%)
Impaction level (n=607)

Class A 458 (75.5)
Class B 44 (7.2)
Class C 79 (13.0)
Class D 26 (4.3)

Angulation (n=607)
Buccopalatal 3 (0.5)
Distoangular 46 (7.6)
Mesioangular 25 (4.1)
Vertical 487 (80.2)
Horizontal 2 (0.3)
Others 44 (7.2)

Vertical relationship (n=607)
Type I 264 (43.5)
Type II 98 (16.1)
Type III 112 (18.5)
Type IV 6 (1.0)
Type V 127 (20.9)

Horizontal relationship (n=607)
Type 1 152 (25.0)
Type 2 360 (59.3)
Type 3 95 (15.7)

n=Number of teeth
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Figure 2: Illustrations of the five categories of the vertical relationships 
between the roots of the maxillary molars and maxillary sinus floor (B: 
buccal, P: palatal)

Figure  4: Illustrations of the three categories of the horizontal 
relationships between the roots of the maxillary molars and maxillary 
sinus floor (B: buccal, P: palatal)

Figure 6: Winter’s classification

Figure 3: Cone‑beam computed tomography images of the maxillary 
third molars according to the vertical relationships between the roots 
of the maxillary third molars and maxillary sinus floor:  (a) Type  I, 
(b) Type II, (c) Type III, (d) Type IV, (e) Type V
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buccopalatal  (0.5%), and horizontal  (0.3%). The vertical 
relationship between the roots of the maxillary molars 
and the maxillary sinus floor was categorized into five 
types. The most frequent vertical relationship was 
Type  I  (43.5%), then Type V (20.9%), Type  III  (18.5%), 
Type  II  (16.1%), and Type  IV  (1.0%). Regarding the 
horizontal relationships, the most frequent horizontal 

Figure 1: Cone‑beam computed tomography images of the maxillary 
third molars according to the modified Archer classification: 
(a) Class A, (b) Class B, (c) Class C, (d) Class D

dc

ba

Figure 5: Cone‑beam computed tomography images of the maxillary 
third molars according to the horizontal relationships between 
the roots of the maxillary third molars and maxillary sinus floor: 
(a) Type I, (b) Type II, (c) Type III

cba
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Figure 7: Cone‑beam computed tomography images of the maxillary third 
molars according to Winter’s classification: (a) Vertical, (b) mesioangular, 
(c) distoangular, (d) buccopalatal, (e) horizontal
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relationship was Type  2  (59.3%), followed by 
Type 1 (25.0%) and Type 3 (15.7%) [Table 2].

Table  3 shows incidences and classifications according 
to impaction level, angulation, horizontal, and vertical 
relationships of the maxillary third molars of the patients 

by gender. Impaction level, angulation, and vertical and 
horizontal relationships of the maxillary third molars 
were statistically significant between male and female 
groups  (P  <  0.05). The incidence of impacted maxillary 
third molar teeth was more common in males than in 
females.

Meanwhile, impaction level, angulation, and vertical 
relationships of the maxillary third molars were 
statistically significant between age groups  (P  <  0.05), 
but there was no significant difference statistically in 
the horizontal relationship  (P  >  0.05) between age 
groups [Table 4].

There was a significant difference between the tooth 
angulation and the relative depth of impaction of 
maxillary third molars statistically  (P  <  0.05)  [Table  5]. 
Moreover, there was a significant difference between the 
vertical and horizontal relationships of maxillary third 
molars statistically (P < 0.05) [Table 6].

Table 3: Incidences and classifications according to 
impaction level, angulation, vertical, and horizontal 

relationships of the maxillary third molars of the 
patients by gender

Gender P
Male, n (%) Female, n (%)

Impaction level (n=607)
Class A 271 (80.4) 187 (69.3) 0.014*
Class B 20 (5.9) 24 (8.9)
Class C 33 (9.8) 46 (17)
Class D 13 (3.9) 13 (4.8)

Angulation (n=607)
Buccopalatal 1 (0.3) 2 (0.7) 0.001*
Distoangular 19 (5.6) 27 (10)
Mesioangular 12 (3.6) 13 (4.8)
Vertical 292 (86.6) 195 (72.2)
Horizontal 0 2 (0.7)
Others 13 (3.9) 31 (11.5)

Vertical 
relationship (n=607)

Type I 149 (44.2) 115 (42.6) 0.020*
Type II 67 (19.9) 31 (11.5)
Type III 59 (17.5) 53 (19.6)
Type IV 2 (0.6) 4 (1.5)
Type V 60 (17.8) 67 (24.8)

Horizontal 
relationship (n=607)

Type 1 89 (26.4) 63 (23.3) 0.004*
Type 2 210 (62.3) 150 (55.6)
Type 3 38 (11.3) 57 (21.1)

Chi‑square test. *P<0.05. n=Number of teeth

Table 4: Incidences and classifications according to 
impaction level, angulation, vertical, and horizontal 

relationships of the maxillary third molars of the 
patients by age

Age P
19-29, 
n (%)

30-39, 
n (%)

40‑49, 
n (%)

50+, 
n (%)

Impaction 
level (n=607)

Class A 131 (62.7) 176 (80.7) 91 (88.3) 60 (77.9) 0.001*
Class B 26 (12.4) 11 (5) 2 (1.9) 5 (6.5)
Class C 47 (22.5) 24 (11) 4 (3.9) 4 (5.2)
Class D 5 (2.4) 7 (3.2) 6 (5.8) 8 (10.4)

Angulation 
(n=607)

Buccopalatal 0 0 0 3 (3.9) 0.001*
Distoangular 35 (16.7) 7 (3.2) 1 (1) 3 (3.9)
Mesioangular 14 (6.7) 11 (5) 0 0
Vertical 149 (71.3) 180 (82.6) 91 (88.3) 67 (87)
Horizontal 0 0 2 (1.9) 0
Others 11 (5.3) 20 (9.2) 9 (8.7) 4 (5.2)

Vertical 
relationship 
(n=607)

Type I 59 (28.2) 99 (45.4) 63 (61.2) 43 (55.8) 0.001*
Type II 30 (14.4) 46 (21.1) 14 (13.6) 8 (10.4)
Type III 65 (31.1) 31 (14.2) 7 (6.8) 9 (11.7)
Type IV 4 (1.9) 1 (0.5) 1 (1) 0
Type V 51 (24.4) 41 (18.8) 18 (17.5) 17 (22.1)

Horizontal 
relationship 
(n=607)

Type 1 59 (28.2) 56 (25.7) 21 (20.4) 16 (20.8) 0.273
Type 2 115 (55) 135 (61.9) 60 (58.3) 50 (64.9)
Type 3 35 (16.7) 27 (12.4) 22 (21.4) 11 (14.3)

Chi‑square test. *P<0.05. n=Number of teeth

[Downloaded free from http://www.njcponline.com on Friday, August 3, 2018, IP: 165.255.132.156]



Yurdabakan, et al.: Evaluation of maxillary third molar using CBCT

1055Nigerian Journal of Clinical Practice  ¦  Volume 21  ¦  Issue 8  ¦  August 2018

Discussion
The extraction of the maxillary third molar teeth may 
cause sinus perforation due to the anatomic adjacency. 
Therefore, the anatomical relationship of the maxillary 
third molars and the maxillary sinus should be considered 
in the dental surgery carefully. The proximity and the 
relationship between the maxillary third molars and the 
maxillary sinus are most commonly assessed by OPG. 
However, the several disadvantages of OPG such as 
distortion, magnification, superposition of anatomical 
formations, and lack of cross‑sectional data make it 
difficult to determine the real distance between the 
maxillary sinus floor and the maxillary third molars. Due 
to its disadvantages, OPG is not a reliable method and 
CBCT may be the best technique to evaluate the distance 
of the maxillary third molars to the sinus floor. Therefore, 
in our study, only CBCT images were assessed to 
determine the anatomical proximity of the sinus floor and 
the maxillary third molars.

There are many studies in the literature that assess the 
relationship between the maxillary sinus floor and the 
maxillary posterior teeth.[1,17,26,30] These studies used 
different types of classifications for the evaluation of 
the maxillary sinus floor and the maxillary posterior 
teeth. However, there are few studies that examined 
the relationship of the maxillary sinus floor with the 
maxillary third molars in terms of horizontal and 
vertical relationship, angulation, and types of impaction 

according to age and gender in a Turkish population 
using CBCT.[7,9,31,32] In our study, we used classification 
for angulation by Winter, for impaction by Archer. 
Horizontal and vertical relationship of the maxillary 
sinus floor with the maxillary third molars was evaluated 
on the classification used by Kwak et al.[22]

In our results, the most frequent tooth position was 
vertical, and this is in accordance with Quek et  al.,[36] 
Hashemipour et al.,[7] Jung and Cho,[37] and Demirtas and 
Harorli.[9] However, it disagrees with Kruger et  al.,[38] 
who observed that the most common impaction pattern 
in the maxilla was mesioangular position. The difference 
between the studies may be associated with the selected 
group age, sample sizes, races, and differences in the 
imaging technique used.

Regarding the depths of impaction, Class A was observed 
most frequently in our study. Similar to our study, 
Hashemipour et  al.,[7] Jung and Cho,[37] and Demirtas 
and Harorli[9] were reported that most common impacted 
maxillary third molars were not buried in bone; the 
occlusal plane of the adjacent tooth and the impacted 
maxillary third molar was on the same line.

Kwak et  al.[22] in a topographic and measurement 
evaluation of maxillary premolar and molar teeth 
performed with a Korean population suggested three 
horizontal and five vertical relationships in only CT 
images and observed   that the most common vertical 
relationship was the teeth roots were not contacting 
with the sinus floor (Type I).   In another research, Kilic 
et al.[1] analyzed the relationship with the maxillary sinus 
floor and maxillary posterior teeth root tips obtained from 
92 patients using CBCT. In their study, the most frequent 
vertical relationship was found to be one in which the 
maxillary sinus floor had no contact with the root tips.

Pagin et  al.[39] were examined the relationship of 
posterior teeth roots and the sinus floor in a CBCT study 
and their results did not show a tendency in reducing 
the adjacency of the maxillary third molars to the sinus 
floor when compared to the second premolar and the first 
and second molars. This may be related to the convex 
shape of the sinus floor where the lowest area is situated 
around the first and second molars.[40]

Vertical Type  I and horizontal Type  2 have found the 
most common in maxillary third molars in our study. The 
results of our study are similar to those of Kwak et al.,[22] 
Kilic et  al.,[1] and Pagin et  al.[39] in terms of the vertical 
relationship of the sinus floor and the maxillary third 
molars. However, in contrast to Kwak et  al.,[22] Kilic 
et  al.,[1] and Pagin et  al.,[39] and our results, Demirtas 
and Harorli,[9] were examined Type  III  (buccal root tips 
protruded into the sinus floor) most frequently according 

Table 6: Vertical relationship according to horizontal 
relationship between maxillary third molars and 

maxillary sinus
Vertical 
relationship

Horizontal relationship between maxillary 
third molars and maxillary sinus

P

Type 1, n (%) Type 2, n (%) Type 3, n (%)
Type I 59 (28.2) 99 (45.4) 63 (61.2) 0.001*
Type II 30 (14.4) 46 (21.1) 14 (13.6)
Type III 65 (31.1) 31 (14.2) 7 (6.8)
Type IV 4 (1.9) 1 (0.5) 1 (1)
Type V 51 (24.4) 41 (18.8) 18 (17.5)
Chi‑square test. *P<0.05

Table 5: Angulation and depth of maxillary third molars
Angulation Depth of maxillary third molars P

Class A, 
n (%)

Class B, 
n (%)

Class C, 
n (%)

Class D, 
n (%)

Buccopalatal 0 1 (2.3) 1 (1.3) 1 (3.8) 0.001*
Distoangular 13 (2.8) 15 (34.1) 13 (16.5) 5 (19.2)
Mesioangular 0 2 (4.5) 20 (25.3) 3 (11.5)
Vertical 432 (94.3) 20 (45.5) 30 (38) 5 (19.2)
Horizontal 1 (0.2) 0 0 1 (3.8)
Others 12 (2.6) 6 (13.6) 15 (19) 11 (42.3)
Chi‑square test. *P<0.05
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to the vertical relationship. Besides, Shokri et  al.[20] 
have reported that an apical protrusion of the first and 
second molars was seen over the sinus floor. This result 
is similar to the result of Demirtas and Harorli.[9]

Jung and Cho[30] examined the roots of 332 normally 
erupted maxillary first and second molars and sinus 
floor according to the horizontal relationship in a study 
using CBCT images. In this study, Jung and Cho[30] 
reported that the most common horizontal relationship 
was a sinus recess that was located between the 
buccal and palatal roots in molars. Similarly, Kwak 
et  al.[22] and Demirtas and Harorli[9] were observed that 
the lowest point of the sinus floor was most frequently 
located between palatal and buccal roots  (Type  2). 
These findings are similar to our results regarding the 
horizontal relationship.

In some studies, the maxillary third molar impaction 
was more frequent in females,[7,36,37,41,42] whereas some 
have reported no gender preference.[43,44] Hashemipour 
et  al.[7] have reported that the maxillary third molar 
impaction was frequent in females and more than half 
of the patients were in the third decade of their lives. 
Jung and Cho[37] were reported that the maxillary third 
molars with occlusal planes apical to the cervical line 
of the second molar were more common in females 
on panoramic radiographs. Demirtas and Harorli[9] 
observed that there was a significant difference 
between the angulation and the depth of impaction 
and age groups but no significant difference according 
to gender  (P  >  0.05). According to Kilic et  al.,[1] no 
significant differences were found between female and 
male patients statistically (P > 0.05).

In contrast to the previous investigations, in our research, 
impacted maxillary third molars were more common 
in males. There was a significant difference between 
the angulation, the depth of impaction, and vertical and 
horizontal relationship according to gender  (P  <  0.05). 
These differences between studies may be due to 
differences in sample sizes and racial differences.

Shokri et al.[20] also confirmed that protrusion of posterior 
teeth roots into the sinus floor is more common in males 
than females. Ok et  al.[26] evaluated 2486  maxillary 
molars obtained from 849  patients using CBCT scans. 
Several differences were found between genders in their 
study. The roots of maxillary molars penetrated into the 
sinus floor were more prevalent in males, whereas the 
roots of maxillary molars located below the sinus floor 
were more prevalent in females. In our study, an apical 
protrusion of the buccal root apex observed over the sinus 
floor  (Type  III) was more common in males, whereas 
an apical protrusion of the palatal root apex  (Type  IV) 

and an apical protrusion of the buccal and palatal root 
apices  (Type V) observed over the sinus floor were seen 
more common in females.

The number of studies in the literature concerning the 
distribution of impaction level, angulation, and vertical 
and horizontal relationships between age groups is 
limited. There was a significant difference between the 
age groups according to impaction level, angulation, 
and vertical relationship statistically, but no statistically 
significant difference in the horizontal relationship was 
observed in our study. Demirtas and Harorli[9] observed 
that there was a significant difference between the 
relative depth of impaction and angulation and the age 
groups  (P  <  0.05). Consequently, the findings of our 
study are in agreement with Demirtas.[9]

Conclusions
The following conclusions may be obtained from this 
retrospective study:
1.	 The relationship between the maxillary sinus and 

the third molar roots should be evaluated carefully 
against the risk of sinus perforation. Furthermore, 
the proximity of these anatomic structures should be 
considered to prevent an iatrogenic procedure and 
minimize the risk of an infectious disease within 
the sinus. Thus, precautions should be taken before 
surgery and CBCT technology is required to assess 
the true relationship of the maxillary sinus and the 
maxillary third molar root apices during the treatment 
planning

2.	 Our results suggest that the relationship between 
the maxillary third molar and the sinus floor varies 
according to age and gender. There was a significant 
difference between the angulation, the depth of 
impaction, and vertical and horizontal relationship 
according to gender. Impacted maxillary third molars 
were more frequent in males than in females

3.	 There was a statistically significant difference 
between the age groups according to impaction 
level, angulation, and vertical relationship, but no 
statistically significant difference in the horizontal 
relationship was observed, and most of the patients 
were in the fourth decade of their lives in all groups 
in our study

4.	 Regarding the depths of impaction, Class  A was 
observed most frequently in our study. The most 
frequent tooth position was vertical angulation and 
vertical Type I and horizontal Type 2 found the most 
common in maxillary third molars in this study.

Acknowledgment
This study was presented at 22nd  BaSS Congress, 
Thessaloniki, May 4–6, 2017.

[Downloaded free from http://www.njcponline.com on Friday, August 3, 2018, IP: 165.255.132.156]



Yurdabakan, et al.: Evaluation of maxillary third molar using CBCT

1057Nigerian Journal of Clinical Practice  ¦  Volume 21  ¦  Issue 8  ¦  August 2018

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References
1.	 Kilic C, Kamburoglu K, Yuksel SP, Ozen T. An assessment of the 

relationship between the maxillary sinus floor and the maxillary 
posterior teeth root tips using dental cone‑beam computerized 
tomography. Eur J Dent 2010;4:462‑7.

2.	 Misch  CE. Contemporary Implant Dentistry. 2nd  ed. St. Louis: 
Mosby; 1999. p. 76‑194.

3.	 Jun  BC, Song  SW, Park  CS, Lee  DH, Cho  KJ, Cho  JH, et  al. 
The analysis of maxillary sinus aeration according to aging 
process; volume assessment by 3‑dimensional reconstruction 
by high‑resolutional CT scanning. Otolaryngol Head Neck Surg 
2005;132:429‑34.

4.	 McGrowan DA, Baxter PW, James J. The Maxillary Sinus and its 
Dental Implications. 1st ed. London: Wright Co.; 1993. p. 1‑25.

5.	 Hauman CH, Chandler NP, Tong DC. Endodontic implications of 
the maxillary sinus: A review. Int Endod J 2002;35:127‑41.

6.	 Waite DE. Maxillary sinus. Dent Clin North Am 1971;15:349‑68.
7.	 Hashemipour  MA, Tahmasbi‑Arashlow  M, Fahimi‑Hanzaei  F. 

Incidence of impacted mandibular and maxillary third molars: 
A  radiographic study in a Southeast Iran population. Med Oral 
Patol Oral Cir Bucal 2013;18:e140‑5.

8.	 Bishara SE. Impacted maxillary canines: A review. Am J Orthod 
Dentofacial Orthop 1992;101:159‑71.

9.	 Demirtas  O, Harorli A. Evaluation of the maxillary third molar 
position and its relationship with the maxillary sinus: A  CBCT 
study. Oral Radiol 2016;32:173‑9.

10.	 Jung  YH, Cho  BH. Comparison of panoramic radiography and 
cone beam computed tomography for assessing the relationship 
between the maxillary sinus floor and maxillary molars. Korean 
J Oral Maxillofac Radiol 2009;39:69‑73.

11.	 Lysell  L, Rohlin  M. A  study of indications used for removal 
of the mandibular third molar. Int J Oral Maxillofac Surg 
1988;17:161‑4.

12.	 Brauer  HU. Unusual complications associated with third molar 
surgery: A systematic review. Quintessence Int 2009;40:565‑72.

13.	 Sverzut  CE, Trivellato  AE, Lopes  LM, Ferraz  EP, Sverzut  AT. 
Accidental displacement of impacted maxillary third molar: 
A case report. Braz Dent J 2005;16:167‑70.

14.	 Selvi  F, Cakarer  S, Keskin  C, Ozyuvaci  H. Delayed removal 
of a maxillary third molar accidentally displaced into the 
infratemporal fossa. J Craniofac Surg 2011;22:1391‑3.

15.	 Killey  H, Kay  L. Possible sequelae when a tooth or root is 
dislodged into the maxillary sinus. Br Dent J 1964;116:73.

16.	 Hirata  Y, Kino  K, Nagaoka  S, Miyamoto  R, Yoshimasu  H, 
Amagasa  T, et  al. A  clinical investigation of oro‑maxillary 
sinus‑perforation due to tooth extraction. Kokubyo Gakkai 
Zasshi 2001;68:249‑53.

17.	 Sharan  A, Madjar  D. Correlation between maxillary sinus floor 
topography and related root position of posterior teeth using 
panoramic and cross‑sectional computed tomography imaging. Oral 
Surg Oral Med Oral Pathol Oral Radiol Endod 2006;102:375‑81.

18.	 Tronje  G, Eliasson  S, Julin  P, Welander  U. Image distortion in 
rotational panoramic radiography. II. Vertical distances. Acta 
Radiol Diagn (Stockh) 1981;22:449‑55.

19.	 Tyndall DA, Brooks SL. Selection criteria for dental implant site 
imaging: A position paper of the American academy of oral and 

maxillofacial radiology. Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod 2000;89:630‑7.

20.	 Shokri  A, Lari  S, Yousef  F, Hashemi  L. Assessment of the 
relationship between the maxillary sinus floor and maxillary 
posterior teeth roots using cone beam computed tomography. 
J Contemp Dent Pract 2014;15:618‑22.

21.	 Bouquet  A, Coudert  JL, Bourgeois  D, Mazoyer  JF, Bossard  D. 
Contributions of reformatted computed tomography and 
panoramic radiography in the localization of third molars relative 
to the maxillary sinus. Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod 2004;98:342‑7.

22.	 Kwak  HH, Park  HD, Yoon  HR, Kang  MK, Koh  KS, Kim  HJ, 
et  al. Topographic anatomy of the inferior wall of the maxillary 
sinus in Koreans. Int J Oral Maxillofac Surg 2004;33:382‑8.

23.	 Nakagawa  Y, Ishii  H, Nomura  Y, Watanabe  NY, Hoshiba  D, 
Kobayashi  K, et  al. Third molar position: Reliability of 
panoramic radiography. J Oral Maxillofac Surg 2007;65:1303‑8.

24.	 Loubele M, Bogaerts R, Van Dijck E, Pauwels R, Vanheusden S, 
Suetens P, et al. Comparison between effective radiation dose of 
CBCT and MSCT scanners for dentomaxillofacial applications. 
Eur J Radiol 2009;71:461‑8.

25.	 Tsiklakis K, Donta C, Gavala S, Karayianni K, Kamenopoulou V, 
Hourdakis  CJ, et  al. Dose reduction in maxillofacial imaging 
using low dose cone beam CT. Eur J Radiol 2005;56:413‑7.

26.	 Ok  E, Güngör E, Colak M, Altunsoy M, Nur  BG, Ağlarci OS, 
et  al. Evaluation of the relationship between the maxillary 
posterior teeth and the sinus floor using cone‑beam computed 
tomography. Surg Radiol Anat 2014;36:907‑14.

27.	 Nishimura  T, Iizuka  T. Evaluation of odontogenic maxillary 
sinusitis after conservative therapy using CT and bone SPECT. 
Clin Imaging 2002;26:153‑60.

28.	 Scarfe  WC, Levin  MD, Gane  D, Farman  AG. Use of cone 
beam computed tomography in endodontics. Int J Dent 
2009;2009:634567.

29.	 Cotton TP, Geisler TM, Holden DT, Schwartz SA, Schindler WG. 
Endodontic applications of cone‑beam volumetric tomography. 
J Endod 2007;33:1121‑32.

30.	 Jung  YH, Cho  BH. Assessment of the relationship between 
the maxillary molars and adjacent structures using cone beam 
computed tomography. Imaging Sci Dent 2012;42:219‑24.

31.	 de Carvalho RW, de Araújo Filho RC, do Egito Vasconcelos BC. 
Assessment of factors associated with surgical difficulty during 
removal of impacted maxillary third molars. J  Oral Maxillofac 
Surg 2013;71:839‑45.

32.	 Lim AA, Wong CW, Allen JC Jr. Maxillary third molar: Patterns 
of impaction and their relation to oroantral perforation. J  Oral 
Maxillofac Surg 2012;70:1035‑9.

33.	 Gunst K, Mesotten K, Carbonez A, Willems G. Third molar root 
development in relation to chronological age: A  large sample 
sized retrospective study. Forensic Sci Int 2003;136:52‑7.

34.	 Introna  F, Santoro  V, De Donno  A, Belviso  M. Morphologic 
analysis of third‑molar maturity by digital orthopantomographic 
assessment. Am J Forensic Med Pathol 2008;29:55‑61.

35.	 Winter  G. Principles of Exodontias as Applied to the Impacted 
third Molars: A Complete Treatise on the Operative Technic with 
Clinical Diagnoses and Radiographic Interpretations. 1st  ed. St. 
Louis: American Medical Books; 1926. p. 21‑58.

36.	 Quek  SL, Tay  CK, Tay  KH, Toh  SL, Lim  KC. Pattern of 
third molar impaction in a Singapore Chinese population: 
A  retrospective radiographic survey. Int J Oral Maxillofac Surg 
2003;32:548‑52.

37.	 Jung  YH, Cho  BH. Assessment of maxillary third molars with 
panoramic radiography and cone‑beam computed tomography. 
Imaging Sci Dent 2015;45:233‑40.

[Downloaded free from http://www.njcponline.com on Friday, August 3, 2018, IP: 165.255.132.156]



Yurdabakan, et al.: Evaluation of maxillary third molar using CBCT

1058 Nigerian Journal of Clinical Practice  ¦  Volume 21  ¦  Issue 8  ¦  August 2018

38.	 Kruger  E, Thomson  WM, Konthasinghe  P. Third molar 
outcomes from age 18 to 26: Findings from a population‑based 
New Zealand longitudinal study. Oral Surg Oral Med Oral Pathol 
Oral Radiol Endod 2001;92:150‑5.

39.	 Pagin O, Centurion BS, Rubira‑Bullen IR, Alvares Capelozza AL. 
Maxillary sinus and posterior teeth: Accessing close relationship 
by cone‑beam computed tomographic scanning in a Brazilian 
population. J Endod 2013;39:748‑51.

40.	 Chanavaz  M. Maxillary sinus: Anatomy, physiology, 
surgery, and bone grafting related to implantology  –  Eleven 
years of surgical experience  (1979‑1990). J  Oral Implantol 
1990;16:199‑209.

41.	 Hugoson A, Kugelberg  CF. The prevalence of third molars in a 
Swedish population. An epidemiological study. Community Dent 
Health 1988;5:121‑38.

42.	 Murtomaa  H, Turtola  L, Ylipaavalniemi  P, Rytömaa I. Status 
of the third molars in the 20‑  to 21‑year‑old finnish university 
population. J Am Coll Health 1985;34:127‑9.

43.	 Hattab  FN, Rawashdeh  MA, Fahmy  MS. Impaction status of 
third molars in Jordanian students. Oral Surg Oral Med Oral 
Pathol Oral Radiol Endod 1995;79:24‑9.

44.	 Haidar  Z, Shalhoub  SY. The incidence of impacted wisdom 
teeth in a Saudi community. Int J Oral Maxillofac Surg 
1986;15:569‑71.

[Downloaded free from http://www.njcponline.com on Friday, August 3, 2018, IP: 165.255.132.156]


