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Öz
Amaç: Bu retrospektif çalışmanın amacı, farklı şehirlerde bulunan üç farklı üniversite 
hastanesine başvuran hastaların üst ve alt çenesindeki gömülü diş ile ilişkili patolojik 
lezyonların radyografik ve histopatolojik özelliklerini değerlendirmektir.
Gereç ve Yöntemler: Bu çalışmaya gömülü diş ile ilişkili radyolüsent lezyonu olan 
8-67 yaş aralığındaki 101 hasta (36 kadın ve 65 erkek) dahil edildi. Hastaların 
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Abstract
Objective: The purpose of this retrospective study was to evaluate the radiographic 
and histopathologic features of the pathologic lesions associated with an impacted 
tooth in the maxilla and mandible of patients who were admitted to three different 
university hospitals located in different cities.
Materials and Methods: One hundred one patients (36 females and 65 males) 
aged between 8 and 67 and who have radiolucent lesions associated with the 
impacted teeth were included in this study. Data related to the age and gender 
of the patients, and the findings of cone-beam computed tomography, and 
histopathologic diagnosis of the lesions were recorded and analyzed.
Results: Majority of the lesions were in the posterior region of the mandible 
(62.4%), related to the mandibular third molars (59.4%), and were diagnosed 
as a dentigerous cyst. The most common features of the lesions were unilocular 
radiolucency (91.1%), well-circumscribed (90.1%), and expansive (85.1%). A 
statistically significant relationship was found between the migration of the 
impacted tooth/teeth related to the lesion (p<0.05) and the expansion of the lesion 
(p<0.01) according to gender. A statistically significant relationship was found 
between the migration of the impacted tooth/teeth related to the lesion (p<0.05) 
and the histopathological diagnosis of the lesion (p<0.01) according to age groups.
Conclusion: Knowing all of the clinical, radiological and histopathological features 
of the lesions provide the surgeon to reach the correct diagnosis. Thus, the doctors 
achieve high success in treatment with the right treatment plan.
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Introduction

Impacted teeth are one of the most common 
situations in dentistry. Insufficient space in the dental 
arch, malposition, and absence of eruption force are 
some etiologic factors for the impaction (1). Impacted 
teeth can be extracted because of inflammation and 
infection, cyst and tumors, destruction of adjacent 
teeth, periodontitis, caries, and etcetera (2). The 
most common impacted teeth are mandibular third 
molars followed by maxillary third molars, maxillary 
canines, and mandibular premolars, respectively. 
Approximately, one in every five mandibular third 
molars and maxillary third molars are impacted. 
Also, radiolucency around the crowns in radiographic 
examination are present in 37% of impacted 
mandibular third molars and 15% of maxillary third 
molars (1,2).

The crowns of impacted teeth are surrounded by 
a soft tissue called dental follicle. Radiographically, 
the dental follicle is a radiolucent space with a thin 
radiopaque border (1). Immune-histochemical 
studies showed that the dental follicle cells have a 
great potential for growth and proliferation (3). Thus, 
pathologic changes can occur from the dental follicle 
and it can be detected as an enlargement of the 
pericoronal space. Dentigerous cyst (DC) is the most 
common pathology associated with the dental follicle. 
Odontogenic keratocyst (OKC) and ameloblastoma 
are the other pathologies associated with impacted 
molars. Bifurcation cyst, glandular odontogenic cyst, 
calcifying epithelial odontogenic tumor, adenomatoid 
odontogenic tumor, ameloblastic fibroma, and 
ameloblastic fibro-odontoma are rarely seen in 
radiolucent lesions associated with impacted teeth 
(4). 

Radiographic examination is routinely used to 
detect the presence or absence of any pathology 
associated with impacted teeth (5). Different types 

of cystic and cystic-appearing lesions can be easily 
detected by periapical, occlusal, and panoramic 
radiography. Adjunct to these radiographic techniques, 
cone-beam computed tomography (CBCT), computed 
tomography (CT), magnetic resonance imaging and 
scintigraphy are used for detailed three-dimensional 
imaging of the lesions (6). Especially CBCT provides 
three-dimensional images with axial, sagittal 
and coronal sections with a lower radiation dose 
compared to CT. CBCT is originally designed for the 
visualization of solid structures in the head and neck 
region because it produces a lower radiation dose 
with high spatial resolution. The clinical use of CBCT 
provides accurate information about the contents 
and borders of the lesions, their special relations with 
surrounding structures, and cortical expansion for 
which the conventional radiographic techniques are 
usually inadequate (7).

In the literature, there are a lot of studies about 
impacted teeth and the lesions (8-10). To the best 
of our knowledge, this paper is one of the very few 
multicenter studies that evaluate the pathologic 
lesions related with impacted teeth (11,12). In 
other multicenter studies, specific lesions have 
been evaluated. In contrast, in this study, the 
lesions associated with impacted teeth have been 
handled more comprehensively. The purpose of this 
retrospective study was to evaluate the radiographic 
and histopathologic features of the pathologic 
lesions associated with impacted tooth in maxilla and 
mandible of patients who were admitted to three 
different university hospitals located in different cities.

Materials and Methods

Data Collection
This multicenter study was conducted in three 

different university hospitals. Before starting the 
study, ethical approval was received (approval no: 

yaşı ve cinsiyeti, lezyonların konik-ışınlı bilgisayarlı tomografi bulguları ve histopatolojik tanısı ile ilgili veriler kaydedildi ve analiz 
edildi.
Bulgular: Lezyonların çoğu mandibula posterior bölgede (%62,4), mandibular üçüncü molar dişlerle (%59,4) ilişkiliydi ve dentigeröz 
kist tanısı aldı. Lezyonlarda en fazla görülen özellikler uniloküler radyolüsensi (%91,1), iyi sınırlı (%90,1) ve ekspansif (%85,1) olması 
idi. Cinsiyete göre lezyon ile ilişkili gömülü diş/dişlerin migrasyonu (p<0,05) ve lezyonun ekspansiyonu (p<0,01) arasında istatiksel 
olarak anlamlı bir ilişki bulundu. Yaş gruplarına göre lezyon ile ilişkili diş/dişlerin migrasyonu (p<0,05) ve lezyonun histopatolojik 
tanısı (p<0,01) arasında istatiksel olarak anlamlı bir ilişki bulundu.
Sonuç: Lezyonların tüm klinik, radyolojik ve histopatolojik özelliklerinin bilinmesi cerrahın doğru tanıya ulaşmasını sağlar. Böylece 
hekimler doğru tedavi planı ile tedavide yüksek başarı elde ederler.
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36290600/63, date: 30.11.2015). This study was 
carried out in accordance with the principles of the 
Helsinki Declaration. CBCT images belonging to 101 
patients (36 females and 65 males) having radiolucent 
lesions in conjunction with any impacted tooth/teeth 
were assessed. The CBCT images of patients who had 
a history of maxillofacial trauma, surgery, and artifacts 
were excluded from the study. 

CBCT images in different centers were obtained 
by ProMax 3D Mid (Planmeca Oy, Helsinki, Finland), 
Morita Veraviewepocs 3D R100-CP (J Morita MFG 
Corp, Kyoto, Japan) and Kodak 9500 3D (Kodak Corp, 
Carestream Health, Rochester, New York) using 
parameters of 90 kilovoltage peak, 12-mile ampere, 
scanning time of 10.8-13.8 seconds and 0.4 mile 
meter voxel size according to imaging area. Sagittal, 
coronal, and axial CBCT sections of the radiolucent 
lesions in conjunction with any impacted tooth/teeth 
were evaluated in a quiet room with subdued ambient 
lighting, approximately 50 centimeters away from 
the screen by dentomaxillofacial radiologists with at 
least five years of experience. The dentomaxillofacial 
radiologists held a meeting to detect the evaluation 
criteria of the lesions before starting the evaluation 
process (Table 1). Surgical procedures of the lesions 
were performed by maxillofacial surgeons with at 
least seven years of experience. Histopathologic 
validations were carried out by pathologists with at 
least ten years of experience. Demographic data, 
CBCT findings and histopathologic validations of the 
patients were recorded.

Statistical Analysis
Obtained data were statistically analyzed by using 

SPSS program version 21.0 (SPSS Inc., Chicago, USA). 
The findings were categorized and statistically analyzed 
with descriptive statistics, crosstabs, chi-square tests 
and Fisher’s Exact tests where appropriate. Statistical 
analyses were performed both in 95% and 99% 
confidence intervals. The patients were categorized 
into three age groups: 8-30 years old (<30 years old), 
31-50 years old and 51 years old and over (51> years 
old) for the analysis.

Results 

CBCT and histopathologic data belonging to 101 
patients (36 females; 35.6% and 65 males; 64.4%) 
aged between 8 and 67 years (mean age ± standard 
deviation: 38.8±15.7) were evaluated in the study 

Table 1. The evaluation criteria of the study

Demographics

1. Age
2. Gender
Features of the lesions
3. Location
a) Anterior region of the jaws
b) Posterior region of the jaws
4. Internal structure 
a) Unilocular radiolucent 
b) Multilocular radiolucent
5. Periphery 
a) Well-defined
b) Scalloped shape
6. Impacted tooth/teeth in conjunction with the lesion 
7. The relationship between impacted tooth/teeth and lesion
a) The lesion related with crown of the impacted tooth/teeth
b) The lesion related with root of the impacted tooth/teeth
c) The lesion related with both crown and root of the 
impacted tooth/teeth
8. Migration of impacted tooth/teeth in conjunction with 
the lesion 
a) No migration
b) Migration towards buccal direction
c) Migration towards lingual/palatal direction
9. Expansion and direction of the lesion
a) Buccal expansion
b) Buccal-lingual or buccal-palatal expansion
c) Lingual or palatal expansion
10. Size of the lesion (mm)
11. Effects on surrounding anatomical structures
a) No effect
b) The lesion is adjacent to cortical boundary of anatomical structures
c) The lesion is related with surrounding anatomical structures
12. Expansion of the lesion
a) Present
b) Absent
13. Cortical bone thinning related with the lesion
a) Present
b) Absent
14. Cortical bone perforation related with the lesion
a) Present
b) Absent
15. Root resorption in adjacent tooth/teeth 
a) Present
b) Absent
16. Migration in adjacent tooth/teeth 
a) Present
b) Absent
17. Histopathological diagnosis of the lesion 
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(Table 2). 65 lesions were diagnosed in males, while 
36 lesions were diagnosed in females. The lesions 
consisted of DC (n=72; 71.29%) (Figure 1), OKC 
(n=15; 14.85%) (Figure 2,3), inflammation (n=7; 
6.93%), ameloblastoma (n=5; 4.95%), and glandular 
odontogenic cyst (n=2; 1.98%) respectively (Table 3). 

Majority of the lesions were in the posterior region 
of the mandible (n=63; 62.4%) and related with the 
mandibular third molars (n=60; 59.4%). The most 
common features of the lesions were unilocular 
radiolucency (n=92, 91.1%), well-circumscribed (n= 
91, 90.1%), and expansive (n=86, 85.1%). More than 
half of the lesions did not cause any migration of the 
related impacted tooth (n=53, 52.5%), resorption of 
adjacent tooth/teeth (n=52, 51.2%) and migration 
of adjacent tooth/teeth (n=62, 61.4%). The cortical 
bone thinning (n=89, 88.1%) and perforation (n=90, 
89.1%) were a common finding. The distribution and 
statistical analysis of the variables were shown in 
Table 4 in detail according to gender.

A statistically significant relationship was found 
between the migration of the impacted tooth/teeth 

related to the lesion (p<0.05) and the expansion of 
the lesion (p<0.01) according to gender. The migration 
both the buccal and lingual/palatal direction of 
impacted tooth/teeth was more common in males 
than in females. Expansion of the lesion was more 
common in males than in females. No statistically 
significant difference was found between gender and 
the other variables (Table 4). 

A statistically significant relationship was found 
between the migration of the impacted tooth/teeth 
related to the lesion (p<0.05) and the histopathological 
diagnosis of the lesion (p<0.01) according to age 
groups. The migration towards buccal direction of 
impacted tooth/teeth was more common in the 
patients ≤30 years old, while the migration towards 
lingual/palatal was more common in the patients 51≥ 
years old. Most of the patients with DC were 31-50 
years old and 51≥ years old, while other lesions were 

Table 2. Demographic characteristics of the patients

Characteristics Mean ± SD n %

Age 38.8±15.7

Gender

Female 36 35.6

Male 65 64.4

Total 101 100
SD: Standard deviation

Table 3. Histopathologic distribution of lesions in total 
and according to gender

Histopathologic diagnosis Female Male Total n (%)

Dentigerous cyst 23 49 72 (71.3)

Odontogenic keratocyst 7 8 15 (14.85)

Glandular odontogenic cyst 0 2 2 (1.98)

Ameloblastoma 2 3 5 (4.95)

Inflammation 4 3 7 (6.93)

Total 36 65 101 (100)

Figure 1. The image of cone-beam computed tomography for 
dentigerous cyst

Figure 2. The image of cone-beam computed tomography for 
odontogenic keratocyst

Figure 3. The image of cone-beam computed tomography for 
odontogenic keratocyst
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 Table 4. The distribution and statistical analysis of the variables according to gender 

Variables Items
Female 
n (%)

Male 
n (%)

Total
n (%)

p-value

Location of the lesion
Anterior region of the jaws 13 (36.1) 25 (38.5) 38 (37.6)

0.815
Posterior region of the jaws 23 (63.9) 40 (61.5) 63 (62.4)

Internal structure of the 
lesion

Unilocular 32 (88.9) 60 (92.3) 92 (91.1)
0.405a

Multilocular 4 (11.1) 5 (7.7) 9 (8.9)

Periphery of the lesion
Well-defined 31 (86.1) 60 (92.3) 91 (90.1)

0.253a

Scalloped shape 5 (13.9) 5 (7.7) 10 (9.9)

Impacted tooth/teeth 
in conjunction with the 
lesion 

38 13 (36.1) 15 (23.1) 28 (27.7)

0.363
48 9 (25.0) 23 (35.4) 32 (31.7)

13, 23 or 43 9 (25.0) 13 (20.0) 22 (21.8)

Other teeth 5 (13.9) 14 (21.5) 19 (18.8)

The relationship 
between impacted 
tooth/teeth and lesion

The lesion related with crown of the impacted tooth/teeth 19 (52.8) 22 (33.8) 41 (40.6)

0.177The lesion related with root of the impacted tooth/teeth 4 (11.1) 11 (16.9) 15 (14.9)

The lesion related with both crown and root of the 
impacted tooth/teeth 13 (36.1) 32 (49.2) 45 (44.6)

Migration presence of 
impacted tooth/teeth 
in conjunction with the 
lesion

No migration 20 (55.6) 33 (50.8) 53 (52.5)

0.047*Migration towards buccal direction 13 (36.1) 14 (21.5) 27 (26.7)

Migration towards lingual/palatal direction 3 (8.3) 18 (27.7) 21 (20.8)

Expansion presence and 
direction of the lesion

Buccal expansion 11 (30.6) 17 (26.2) 28 (27.7)

0.478Buccal-lingual or buccal-palatal expansion 20 (55.6) 43 (66.2) 63 (62.4)

Lingual or palatal expansion 5 (13.9) 5 (7.7)  10 (9.9)

Effects of surrounding 
anatomical structures

No effect 7 (19.4) 14 (21.5) 21 (20.8)

0.805
The lesion is adjacent to cortical boundary of anatomical 
structures 8 (22.2) 11 (16.9) 19 (18.8)

The lesion is related with surrounding anatomical 
structures 21 (58.3) 40 (61.5) 61 (60.4)

Expansion of the lesion
Present 26 (72.2) 60 (92.3) 86 (85.1)

0.007**

Absent 10 (27.8) 5 (7.7) 15 (14.9)

Cortical bone thinning 
related with the lesion

Present 32 (88.9) 57 (87.7) 89 (88.1)
0.566a

Absent 4 (11.1) 8 (12.3) 12 (11.9)

Cortical bone 
perforation related with 
the lesion

Present 31 (86.1) 59 (90.8) 90 (89.1)
0.342a

Absent 5 (13.9) 6 (9.2) 11 (10.9)

Root resorption in 
adjacent tooth/teeth 

Present 14 (38.9) 35 (53.8) 49 (48.5)
0.150

Absent 22 (61.1) 30 (46.2) 52 (51.5)

Migration in adjacent 
tooth/teeth 

Present 12 (33.3) 27 (41.5) 39 (38.6)
0.417

Absent 24 (66.7) 38 (58.5) 62 (61.4)

Histopathological 
diagnosis of the lesion

Dentigerous cyst 23 (63.9) 49 (75.4) 72 (71.3)
0.221

Other lesions 13 (36.1) 16 (24.6) 29 (28.7)

Total 36 (35.6) 65 (64.4) 101(100)
aStatistical analysis result according to Fisher Exact test. *p<0.05; **p<0.01 Teeth were numbered according to FDI system
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more common among patients ≤30 years old. No 
statistically significant difference was found between 
the age groups and the other variables (Table 5). 

Discussion

The multicenter studies are very important and 
valuable to determine the real prevalence of lesions. 
Actually it is very difficult to collect the data in these 
types of studies but obtained results are so valuable. 
Essentially, in the literature some studies which were 
evaluated the prevalence and characteristics of jaw 
lesions (8,13,14) can be found and there are a lot of 
studies about impacted teeth and the lesions (8-10). 
But the number of the multicenter studies about the 
impacted teeth and the lesions related with them is 
limited (11,12). Our study is one of the few studies 
with these properties. 

According to our results, majority of the lesions 
were in the posterior region of the mandible and 
related with mandibular third molars. This result is 
compatible with previous studies (10-12). Additionally, 
in this study, the most frequently impacted teeth 
were found as the third molar, canine and other 
teeth, respectively. Because the third molars account 
for 98% of all impacted teeth. Generally, impaction of 
mandibular molars is seen more frequently compared 
with maxillary molars (7,14). 

According to CBCT findings, the most common 
features of the lesions were unilocular radiolucency, 
well-circumscribed and expansive. More than a half of 
the lesions did not cause any migration of the related 
impacted tooth, resorption of adjacent tooth/teeth 
and migration of adjacent tooth/teeth. The cortical 
bone thinning and perforation were a common finding 
in general. These radiographic findings are common in 
benign lesions. In general, cysts and tumors present in 
the study had benign characters (15).

There were statistically significant differences 
between gender with the migration of impacted 
tooth/teeth in conjunction with the lesion and 
expansion of the lesion. This could be related with the 
type of lesion. The benign and aggressive lesions show 
different growth patterns. The radiographic findings of 
these lesions depend on morphologic findings and the 
relationship of adjacent structures. The size, growth 
stage, and localization of the lesions have effect on 
the radiographic features of the lesions, even one 

having the same histopathological diagnosis. On the 
other hand, lesions with different histopathologic 
structures could share similar radiographic features 
(16,17). 

Regarding histopathological diagnosis almost 
two third of the lesions were DC, followed by 
OKC, inflammation, ameloblastoma and glandular 
odontogenic cysts. In some studies, the relationship 
between the impacted tooth and the frequency of 
odontogenic cyst and tumors has been discussed. 
Curran et al. (18) showed that the frequency of the 
lesions associated with impacted teeth was DC, OKC, 
odontoma, ameloblastoma, calcifying epithelial 
odontogenic tumor, carcinoma, and myxoma, 
respectively. Shoaee et al. (19) reported that the three 
most common lesions associated with impacted teeth 
were DC, OKC, and ameloblastoma. In a previous 
study, the most common type of lesion associated 
with impacted third molar teeth was defined as DC 
followed by OKC, ameloblastoma, paradental cyst, 
and glandular odontogenic cyst (20). Our results show 
similarity with recent research indicating DC is the 
most common lesion associated with impacted teeth 
(10,15,21).

According to our results, majority of the patients 
with DC were between 31-50 years old, while other 
lesions were more common among patients <30 years 
old. The migration and root resorption in the adjacent 
tooth and expansion were seen in the evaluated cases 
in our study. DC was more common among males 
compared to females. The studies have reported that 
the DC is usually seen more common in adolescents and 
young adults between 20-40 years. In addition, it has 
been shown that DC is typically enveloping the crown 
of the impacted, leads to migration and is resorbed of 
adjacent tooth/teeth, and makes expansion buccally 
or medially, especially in large lesions radiographically 
(22,23). Also, DC is reported to be seen more common 
among males in the literature (24). Our findings show 
similarity with previous studies. 

We found that other lesions associated 
with impacted teeth were OKC, inflammation, 
ameloblastoma and glandular odontogenic cyst. Many 
studies have shown that these lesions are associated 
with impacted teeth (18-20). It has reported that OKC 
usually appears between second and fourth decades. 
This lesion is frequently located at posterior body of 
the mandible and ramus and represented as unilocular 
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Table 5. The distribution and statistical analysis of the variables according to age 

Variables Items <30 n (%) 31-50 n (%) 51> n (%) Total n (%) p value

Location of the lesion
Anterior region of the jaws 13 (40.6) 17 (41.5) 8 (28.6) 38 (37.6)

0.507
Posterior region of the jaws 19 (59.4) 24 (58.5) 20 (71.4) 63 (62.4)

Internal structure of 
the lesion

Unilocular 31 (96.9) 36 (87.8) 25 (89.3) 92 (91.1)
a

Multilocular 1 (3.1) 5 (12.2) 3 (10.7) 9 (8.9)

Periphery of the lesion
Well-defined 30 (93.8) 35 (85.4) 26 (92.9) 91 (90.1)

a

Scalloped shape 2 (6.2) 6 (14.6) 2 (7.1) 10 (9.9)

Impacted tooth/teeth 
in conjunction with 
the lesion 

38 7 (21.9) 12 (29.3) 9 (32.1) 28 (27.7)

0.652
48 9 (28.1) 12 (29.3) 11 (39.3) 32 (31.7)

13, 23 or 43 7 (21.9) 10 (24.4) 5 (17.9) 22 (21.8)

Other teeth 9 (28.1) 7 (17.0) 3 (10.7) 19 (18.8)

The relationship 
between impacted 
tooth/teeth and lesion

The lesion related with crown of the 
impacted tooth/teeth 12 (37.5) 20 (48.8) 9 (32.1) 41 (40.6)

aThe lesion related with root of the 
impacted tooth/teeth 4 (12.5) 4 (9.8) 7 (25.0) 15 (14.9)

The lesion related with both crown and 
root of the impacted tooth/teeth 16 (50.0)  17 (41.5) 12 (42.9) 45 (44.6)

Migration of impacted 
tooth/teeth in 
conjunction with the 
lesion 

No migration 12 (37.5) 26 (63.4) 15 (53.6) 53 (52.5)

0.011*Migration towards buccal direction 14 (43.8) 10 (24.4) 3 (10.7) 27 (26.7)

Migration towards lingual/palatal direction 6 (18.8) 5 (12.2) 10 (35.7) 21 (20.8)

Direction of expansion

Buccal expansion 7 (21.9) 14 (34.1) 7 (25.0) 28 (27.7)

aBucco-lingual or buccal-palatal expansion 22 (68.8) 23 (56.1) 18 (64.3) 63 (62.4)

Lingual or palatal expansion 3 (9.4) 4 (9.8) 3 (10.7) 10 (9.9)

Effects on surrounding 
anatomical structures
 

No effect 6 (18.8) 9 (22.0) 6 (21.4) 21 (20.8)

0.934

The lesion is adjacent to cortical boundary 
of anatomical structures 6 (18.8) 9 (22.0) 4 (14.3) 19 (18.8)

The lesion is related with surrounding 
anatomical structures 20 (62.5) 23 (56.1) 18 (64.3) 61 (60.4)

Expansion of the 
lesion

Present 30 (93.8) 33 (80.5) 23 (82.1) 86 (85.1)
a

Absent 2 (6.2) 8 (19.5) 5 (17.9) 15 (14.9)

Cortical bone thinning 
related with the lesion

Present 30 (93.8) 36 (87.8) 23 (82.1) 89 (88.1)
a

Absent 2 (6.2) 5 (12.2) 5 (17.9) 12 (11.9)

Cortical bone 
perforation related 
with the lesion

Present 31 (96.9) 37 (90.2) 22 (78.6) 90 (89.1)
a

Absent 1 (3.1) 4 (9.8) 6 (21.4) 11 (10.9)

Root resorption in 
adjacent tooth/teeth 

Present 13 (40.6) 21 (51.2) 15 (53.6) 49 (48.5)
0.548

Absent 19 (59.4) 20 (48.8) 13 (46.4) 52 (51.5)

Migration in adjacent 
tooth/teeth 

Present 14 (43.8) 16 (39.0) 9 (32.1) 39 (38.6)
0.653

Absent 18 (56.2) 25 (61.0) 19 (67.9) 62 (61.4)

Histopathological 
diagnosis of the lesion

Dentigerous cyst 15 (46.9) 34 (82.9) 23 (82.1) 72 (71.3)
0.001**

Other lesions 17 (53.1) 7 (17.1) 5 (17.9) 29 (28.7)

Total 32 (31.7) 41 (40.6) 28 (27.7) 101 (100)
aChi-square analysis is not appropriate. *p<0.05; **p<0.01



8 Zor et al. Radiolucent Lesions with Impacted Teeth

Meandros Med Dent J 2022;23:1-9

or multilocular radiolucency having well-defined 
borders, with minimal mediolateral expansion. Also, 
it has been informed that OKC may include the crown 
of the impacted teeth resembling the DC in some 
cases (22). In contrast, ameloblastoma is a benign 
lesion, a locally invasive tumor. It has reported that 
ameloblastoma is usually seen in patients 20-50 
years old and develops in the molar-ramus regions of 
the mandible. It has been presented that this lesion 
usually shows unilocular or multilocular radiolucency 
and performs root resorption and tooth migration on 
the radiograph (24). In a recent study, it was reported 
that OKC and ameloblastoma lead to mesial-distal 
displacement of the impacted teeth more frequently 
compared with DC. OKC and ameloblastoma showed 
more aggressive growth pattern with higher rate 
of bony discontinuity and cortical bone expansion 
compared with DC (22). 

Conclusion

We can say that this study is one of the few 
multicenter studies when viewed from this angle. 
In this study, statistically significant differences 
were found between age groups and migration of 
impacted tooth/teeth in conjunction with the lesion 
and histopathological diagnosis of the lesion. The 
migration of impacted tooth/teeth towards buccal 
direction was more common in the patients ≤30 
years old, while lingual/palatal migration was more 
common in the patients 51≥ years old. 

The clinical and radiographic features of lesions 
located in jaws show some similarity according to 
their growth patterns. Majority of these lesions 
are benign but certain lesions are aggressive and 
show a destructive growth pattern. These affect the 
treatment choice, surgical techniques, and post-
operative recurrence rates. CBCT findings could help 
the surgeons’ initial diagnosis, pre-operative surgery 
planning and treatment choice. Knowing all clinical, 
radiological, and histopathological features of the 
lesions provide the surgeon to reach the correct 
diagnosis, thus the doctors achieve high success in 
treatment with the right treatment plan.

Ethics
Ethics Committee Approval: The present cohort 

study was designed as a survey and was approved 
by the Clinical Research Ethics Committee of 
Ankara University Faculty of Dentistry (approval no: 
36290600/63, date: 30.11.2015).

Informed Consent: Retrospective study.
Peer-review: Internally peer-reviewed.
Authorship Contributions
Surgical and Medical Practices: Z.F.Z., Z.A., E.B., 

S.K., D.G., İ.P., Concept: Z.F.Z., Z.A., E.B., S.K., D.G., İ.P., 
Design: Z.F.Z., Z.A., Y.T.K., C.D., E.B., S.K., D.G., İ.P., Data 
Collection or Processing: Z.F.Z., Z.A., N.H., Y.T.K., C.D., 
E.B., İ.S., M.İ., D.G., Analysis or Interpretation: N.H., 
Y.T.K., C.D., İ.S., N.B., Literature Search: Z.F.Z., Z.A., 
N.H., Y.T.K., C.D., N.B., Writing: Z.F.Z.

Conflict of Interest: No conflict of interest was 
declared by the authors.

Financial Disclosure: The authors declared that 
this study received no financial support.

References

1. Kaushal N. Is radiographic appearance a reliable indicator for 
the absence or presence of pathology in impacted third molars? 
Indian J Dent Res 2012; 23: 298.

2. Stathopoulos P, Mezitis M, Kappatos C, Titsinides S, Stylogianni 
E. Cysts and tumors associated with impacted third molars: is 
prophylactic removal justified? J Oral Maxillofac Surg 2011; 69: 
405-8.

3. Wood NK, Goaz PW, Schwartz LJ. Pericoronal radiolucencies. In: 
Wood NK, Goaz PW, editors. Differential diagnosis of oral lesions. 
3rd ed. St Louis: Mosby; 1985. P. 357-8.

4. Cabbar F, Güler N, Comunoğlu N, Sençift K, Cöloğlu S. 
Determination of potential cellular proliferation in the 
odontogenic epithelia of the dental follicle of the asymptomatic 
impacted third molars. J Oral Maxillofac Surg 2008; 66: 2004-11.

5. Regezzi JA, Sciubba JJ. Cysts of the oral region. In: Regezi 
JA, Sciubba JJ, editors. Oral pathology; clinical pathologic 
correlations. 3rded. Philadelphia: WB Saunders Company; 1999. 
p. 288-322.

6. Deana NF, Alves N. Cone Beam CT in Diagnosis and Surgical 
Planning of Dentigerous Cyst. Case Rep Dent 2017; 2017: 
7956041.

7. Scarfe WC, Farman AG, Sukovic P. Clinical applications of cone-
beam computed tomography in dental practice. J Can Dent 
Assoc 2006; 72: 75-80.

8. Patil S, Halgatti V, Khandelwal S, Santosh BS, Maheshwari 
S. Prevalence of cysts and tumors around the retained and 
unerupted third molars in the Indian population. J Oral Biol 
Craniofac Res 2014; 4: 82-7.

9. Campbell JH. Pathology associated with the third molar. Oral 
Maxillofac Surg Clin North Am 2013; 25: 1-10, v.

10. Karabas HC, Ozcan I, Tekkesin MS, Tasyapan SA, Guray B, 
Atapek MM. Evaluation of Radiolucent Lesions Associated with 
Impacted Teeth: A Retrospective Study. Curr Med Imaging 2020; 
16: 1332-9.



9Zor et al. Radiolucent Lesions with Impacted Teeth

Meandros Med Dent J 2022;23:1-9

11. Kämmerer PW, Schneider D, Schiegnitz E, Schneider S, Walter 
C, Frerich B, et al. Clinical parameter of odontoma with special 
emphasis on treatment of impacted teeth-a retrospective 
multicentre study and literature review. Clin Oral Investig 2016; 
20: 1827-35.

12. Kinard B, Hansen G, Newman M, Dennis P, Haeffs T, Perez S, 
et al. How well do we manage the odontogenic keratocyst? A 
multicenter study. Oral Surg Oral Med Oral Pathol Oral Radiol 
2019; 127: 282-8.

13. El Khateeb SM, Abu-Hammad O, Fadel H, Dar-Odeh N. A 
Retrospective Analysis of Radiographic Jaw Findings in Young 
Women; Prevalence and Predictors. J Int Soc Prev Community 
Dent 2017; 7: 22-7.

14. Seyedmajidi M, Haghanifor S, Foroughi R, Hajiahmadi M, 
Mohammadpoor N. Histopathologic evaluation of normal 
radiolusent space around impacted third molar. J. Mashhad Dent 
2011;35:99-106.

15. Gbotolorun OM, Olojede AC, Arotiba GT, Ladeinde AL, 
Akinwande JA, Bamgbose BO. Impacted mandibular third 
molars: presentation and postoperative complications at the 
Lagos University Teaching Hospital. Nig Q J Hosp Med 2007; 17: 
26-9.

16. White SC, Pharoah MJ. Oral Radiology. Principles and 
Interpretation. 7th ed. Mosby: St Louis Missouri; 2004.  p. 419.

17. Dunfee BL, Sakai O, Pistey R, Gohel A. Radiologic and pathologic 
characteristics of benign and malignant lesions of the mandible. 
Radiographics 2006; 26: 1751-68.

18. Curran AE, Damm DD, Drummond JF. Pathologically significant 
pericoronal lesions in adults: Histopathologic evaluation. J Oral 
Maxillofac Surg 2002; 60: 613-8.

19. Shoaee S, Khazaei P, Mashhadiabbas F, Varshosaz M, Sharifi 
F, HessarI H. Association between tooth impaction and 
odontogenic lesions: A matched case-control study. Med J Islam 
Repub Iran 2018; 32: 57.

20. Patil S, Halgatti V, Khandelwal S, Santosh BS, Maheshwari 
S. Prevalence of cysts and tumors around the retained and 
unerupted third molars in the Indian population. J Oral Biol 
Craniofac Res 2014; 4: 82-7.

21. Anand S, Kashyap B, Kumar GR, Shruthi BS, Supriya AN. 
Pericoronal radiolucencies with significant pathology: clinico-
histopathologic evaluation. Biomed J 2015; 38: 148-52.

22. Lee JH, Kim SM, Kim HJ, Jeon KJ, Park KH, Huh JK. Characteristics 
of bony changes and tooth displacement in the mandibular 
cystic lesion involving the impacted third molar. J Korean Assoc 
Oral Maxillofac Surg 2014; 40: 225-32.

23. Henien M, Sproat C, Kwok J, Beneng K, Patel V. Coronectomy and 
dentigerous cysts: a review of 68 patients. Oral Surg Oral Med 
Oral Pathol Oral Radiol 2017; 123: 670-4.

24. Whaites E. Essentials of dental radiography and radiology.  3rd 
ed. Churchill Livingstone Elsevier: China; 2003. p. 296-7.


