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Objective: The objective of this study is to determine the incidence of impacted 
teeth and the frequency of pathologies they caused by cone beam computed 
tomography  (CBCT) retrospectively. Materials and Methods: In this study, 
608 patients’ CBCT images were analyzed retrospectively. Detected impacted teeth 
were classified as incisor, canine, premolar, molar, third molar, and supernumerary 
teeth. The pathologies caused by impacted teeth are classified as cysts or tumors, 
tooth decay, root resorptions, and periodontal bone loss. Results: Impacted teeth 
were detected in 34.37% of the 608 CBCT images included in the study. The 
distribution of impacted teeth was 9.4% incisor, 29.4% canine, 9.9% premolar, 
2.9% molar, 9.3% supernumerary, and 39.9% third molar teeth. Approximately 
63.7% of the impacted teeth caused a pathology. The pathology that was most 
commonly caused by impacted teeth was periodontal bone loss  (44.4%), and 
respectively others were root resorptions  (33.3%), cysts or tumors  (8.6%), 
and tooth decay  (2.3%). The most common cause of this pathology was right 
mandibular third molar teeth. Conclusion: Impacted teeth were common and they 
often caused a pathology. CBCT is a useful device to assess the impacted teeth. 
When the impacted teeth are evaluated, each tooth should be assessed within itself. 
If the impacted teeth are not caused by pathology, they can be kept under control.
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and tuberculosis, etc.[6] Genetic factors may also play a 
role in these conditions.[1‑3,7]

Panoramic and periapical radiographs are frequently used 
in routine dental examination. Panoramic radiography 
is employed as the primary imaging technique for the 
evaluation of impacted teeth and involved lesions.[8] The 
information obtained from this radiography is helpful 
for diagnosis, follow‑up of tooth eruption, and treatment 
results; but it may not be enough in most cases.[4] Cone 
beam computed tomography  (CBCT) provides precise 
and accurate information better than conventional 
radiographs in terms of relation of the impacted tooth 
with the adjacent tooth, nasal floor, maxillary sinus, and 
mandibular canal in three dimensions.[9]

Original Article

Introduction

An impacted tooth is completely or partially covered 
by mucosa and bone for more than 2  years 

following physiological eruption time.[1,2] Impaction of 
teeth is a commonly observed dental abnormalities as 
clinical, although the prevalence varies from location 
to location and from tooth to tooth.[3,4] Third molars are 
the most prevalent impacted teeth followed by maxillary 
canine teeth.[1,3,4]

The etiology of impacted teeth is varied and multifactorial 
such as local or systemic factors.[3‑5] Local factors 
associated with impacted teeth are the lack of space in 
the dental arch, root dilaceration, trauma, ankyloses of the 
primary teeth, mesial drift of teeth resulting from premature 
loss of primary teeth, ectopic positioning of tooth buds, 
inflammatory or pathological lesions, etc.[2‑4] Systemic 
factors associated with impacted teeth are incorrect 
nutrition, anemia, rickets, vitamin D deficiency, endocrine 
diseases, syndromes, specific infections such as syphilis 
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Impacted teeth have the potential to cause serious 
problems such as development of pathologies and other 
complications due to their proximity to the anatomical 
structures.[3] These teeth can result in decay lesions and 
resorption in the adjacent teeth, periodontal disease, 
marginal bone loss at the root surface of the adjacent 
teeth, and cysts or tumors.[8,10]

We aimed to that retrospectively scanned to detect 
impacted teeth, to determine the pathologies and 
frequencies of these impacted teeth, and to evaluate the 
relationship of impacted teeth to adjacent anatomical 
structures, in the CBCT archive of Ataturk University, 
Faculty of Dentistry.

Materials and Methods
Study design
In the present study, 608 CBCT images of patients 
who underwent CBCT imaging for various diagnostic 
purposes such as impacted tooth, pathologic lesion, 
orthodontic treatment, and implant treatment planning 
were evaluated retrospectively. In the study, the CBCT 
examinations that were performed at Ataturk University 
Faculty of Dentistry, Department of Dentomaxillofacial 
Radiology were used. The study was conducted in 
accordance with the Helsinki Declaration of 1975, as 
revised in 2008, and the protocol was approved by our 
faculty ethics committee of three  (project identification 
code). The CBCT scans which include the whole 
maxillary and mandibular dentoalveolar structures 
included in the study.

Imaging procedures and examinations
CBCT imaging was performed using a NewTom 
3G  (Quantitative Radiology, Verona, Italy) which has 
a maximum output of 110  kV and 15  mA, a 0.16‑mm 
voxel size, and an approximate 5.4‑s exposure time as 
scanner parameters. CBCT images were examined on 
0.5  mm axial images first; then, coronal, sagittal, and 
cross‑sectional images were examined on multiplanar 
reconstructions. Primarily, the impacted tooth entity was 
evaluated; then, the relations of the impacted tooth and 
anatomical structures and pathologies that caused by 
impacted tooth such as cysts or tumors, tooth decay, root 
resorptions, and bone resorptions were evaluated. The 
CBCT examinations were established by three observers 
with at least 3  years of experience with CBCT. Any 
conflicts in the reviews were resolved by consensus 
with the participation of master who has 10  years of 
experience with CBCT.

Statistical analyses
Data were transferred to the SPSS software 
program  (SPSS v. 20.0 for Windows, SPSS Inc., 

Chicago, IL). The descriptive analyses and frequencies 
were calculated.

Results
In the study of 608  patients, CBCT images were 
examined and the mean age was 31.64  ±  16,614. In 
34.37% of these 608 patients, 209 patients had impacted 
teeth. Of the 209 patients with impacted teeth, 115 were 
female and 94 were male. A  total of 394 impacted teeth 
were detected in these patients.

In maxilla, 17  (4.3%) central incisors, 6  (1.5%) lateral 
incisors, 97  (24.6%) canines, 4  (1%) first premolars, 
10 (2.6%) second premolars, 1 (0.3%) second molar, and 
66 (16%) third molars were observed as impacted. There 
were no impacted first molar teeth in maxilla [Table 1].

On the other hand, 5  (1.3%) central incisors, 9  (2.3) 
lateral incisors, 19  (4.8%) canines, 7  (1.8%) first 
premolars, 16  (4%) second premolars, 2  (0.6) first 
molars, 8  (2%) second molars, and 94  (23.9%) third 
molars were observed as impacted in mandible [Table 2]. 
In addition, a total of 36 supernumerary impacted teeth, 
of which 26 were mesiodens, were observed in 394 
impacted teeth.

In this case, impacted teeth most frequently were the 
maxillary canine teeth  (24.6%), mandibular third molar 
teeth  (23.9%), maxillary third molar teeth  (16%), 
mandibular canine teeth (4.8%), maxillary central incisor 

Table 1: Maxillary impacted teeth
n Percentage

Central incisor 17 4.3
Lateral incisor 6 1.5
Canine 97 24.6
1. Premolar 4 1
2. Premolar 10 2.6
1. Molar 0 0
2. Molar 1 0.3
3. Molar 66 16
Mesiodens 26 6.6
Other supernumerary 3 0.9

Table 2: Mandibular impacted teeth
n Percentage

Central incisor 5 1.3
Lateral incisor 9 2.3
Canine 19 4.8
1. Premolar 7 1.8
2. Premolar 16 4
1. Molar 2 0.6
2. Molar 8 2
3. Molar 94 23.9
Supernumerary 8 2.1
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teeth  (4.3%), mandibular second premolar teeth  (4%), 
maxillary second premolar teeth  (2.6%), mandibular 
lateral incisor teeth  (2.3%), mandibular second molar 
teeth  (2%), mandibular first premolar teeth  (1.8%), 
maxillary lateral incisor teeth (1.5%), mandibular central 
incisor teeth (1.3%), maxillary first premolar teeth (1%), 
mandibular first molar teeth  (0.6%), maxillary second 
molar teeth (0.3%), and maxillary first molar teeth (0%), 
respectively.

About 175 teeth  (44.4%) of total 394 impacted teeth 
caused the periodontal bone loss; 130 teeth  (33.3%) 
of all teeth caused resorption in the adjacent teeth, 34 
teeth  (8.6%) of all teeth caused cysts or tumors, and 
9 teeth  (2.3%) of all teeth caused decay lesions in the 
adjacent teeth  [Figure  1 and Table  3]. Impacted teeth 
were examined according to the presence of pathology 
with Federation Dentaire Internationale Numbering 
System. But nonpathological teeth were not included to 
the chart [Figure 2].

In our study, the teeth that caused the most periodontal 
bone loss were found as right mandibular third molar 
teeth and the teeth that cause the most resorption in 
the adjacent teeth are the left maxillary canine teeth. 
Moreover, the teeth mostly caused cysts or tumors that 

are bilateral maxillary canines and mandibular third 
molars, and the left mandibular third molar teeth were 
observed as the teeth that caused the most decay in 
adjacent tooth.

The proximity of the impacted teeth to the anatomical 
regions is also important. In the present study, 293 
teeth  (74.4%) of the 394 impacted teeth were found 
as adjacent to or near the anatomical regions like 
mandibular canal, mental foramen, incisive canal, 
maxillary sinus, and nasal fossa. The most common 
causes of this condition are left maxillary third molars, 
right maxillary canines, right maxillary third molars, 
right mandibular third molars, left maxillary canines, left 
mandibular third molars, and mesiodenses.

Discussion
The incidence of impacted teeth varies in various 
ethnic populations and different countries from 5.6% 
to 38%.[1,8] This differences in incidence may be due 
to differences in the genetic and ethnic backgrounds 
of the patients.[3,11] About 34.37%  (209  patients) of 
the 608  patients included in our study had impacted 
teeth. Impacted teeth are more common in the 
maxilla compared to mandible. In addition, impacted 
canine teeth represented the most of all impacted 
maxillary teeth.[1] Results of our study showed that 
the impacted teeth were seen more at the maxilla and 
identified that canine teeth were the impacted teeth of 
the highest rate in the maxilla.

The most frequently impacted teeth are the third molar 
teeth followed by maxillary canine teeth; this is also 
followed by mandibular canine teeth, and premolar 
teeth rank fourth commonest.[1‑3,6,12] Third molar teeth 
are the mostly impacted teeth  (16.7–68.6% of all 
impacted teeth).[12,13] Impacted maxillary canine teeth of 
the incidence range from 0.2% to 3.58%, whereas the 
incidence of impacted mandibular canine is very low 
as 0.35%.[1,2,7,14] But the mandibular canine impaction 
is more frequent compared to incisors and premolars.[1] 

Figure 2: The distribution of pathologies caused by impacted teeth

Table 3: The frequency of pathologies caused by 
impacted teeth

n Percentage
Periodontal bone loss 175 44.4
Resorption in the adjacent teeth 130 33.3
Cysts or tumors 34 8.6
Caused decay lesions in the adjacent teeth 9 2.3
Total pathologies 251 63.7

Figure 1: Pathologies caused by impacted teeth. (a) Periodontal bone 
loss in the distal part of the left second mandibular molar, (b) resorption 
on the distal root of left mandibular second molar, (c) dentigerous cyst 
around the left maxillary canine teeth, and (d) decay on the distal part of 
left mandibular second molar teeth
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In addition to these, we can say that the left mandibular 
third molar teeth and the left maxillary canine teeth are 
seen as the most common impacted teeth in our study. 
Moreover, our study supports the literature that impacted 
maxillary canine teeth were followed by impacted 
mandibular canine teeth. In some studies, the incidence 
of impacted premolar teeth is estimated to be ranging 
from 2.1% to 2.7%.[7] In addition, mandibular premolar 
teeth are reported to have a higher rate of prevalence 
than maxillary premolar teeth.[3] In addition to these 
data, similar results were found in our study. In some 
studies, the prevalence of impacted maxillary incisor 
teeth is 0.42% to 2.1%.[13] Impacted molar teeth  (except 
the third molar teeth) is a very rare abnormality, both in 
the literature[7] and in our study.

Supernumerary teeth are not an unusual condition and 
the mesiodens is the most common supernumerary 
tooth as 80% of all supernumerary teeth.[7] In the 
literature, the prevalence of supernumerary teeth[7] 
varies between 0.3% and 3.8% and mesiodens[15] varies 
between 8% and 34%. A  study in Turkish population 
discloses that the most common supernumerary 
tooth was mesiodens, followed by premolar, lateral, 
distomolar, paramolar, and canine teeth.[16] In 
our study, 36 of the 394 impacted teeth were the 
impacted supernumerary teeth and 26 of these teeth 
were mesiodens. The mesiodens were also the most 
common supernumerary teeth in the present study in 
accordance with the literature.

The presence of impacted and supernumerary teeth can 
cause various problems.[7] These are periodontal bone 
loss at the root surface of the adjacent teeth, resorption 
and decay lesions in the adjacent teeth, and cysts or 
tumors.[8,10] In our study, 44.4%  (175 teeth) of total 
394 impacted teeth caused the periodontal bone loss; 
33.3%  (130 teeth) of all teeth caused resorption in the 
adjacent teeth; 8.6%  (34 teeth) of all teeth caused cysts 
or tumors; 2.3%  (9 teeth) of all teeth caused decay 
lesions in the adjacent teeth.

Studies have reported that the third molar teeth are one 
of the causes of periodontal problems, and after the third 
molar tooth extraction periodontal healing, a healthy 
state has been observed in the mouth.[10,17‑22] Offenbacher 
et  al. show that semi‑impacted teeth are serious 
periodontal risk factors.[19] Montero and Mazzaglia 
expressed periodontal healing after the third molar tooth 
extraction.[20] Matzen et  al. reported that marginal bone 
loss in their study of third molar teeth is 49%.[23] In 
the present study, periodontal bone loss was the most 
common pathology caused by impacted teeth also and 
the right mandibular third molar was the most common 
cause.

Matzen et al. reported that 71% of the third molar teeth 
in the mesioangular position and 64% of the third molar 
teeth in the cervical contact with the second molar 
tooth had a resorption field in the second molar teeth.[23] 
McArdle and Renton stated that 82% of the third molar 
teeth with 40°–80° of inclination would cause 
resorption on the distal surfaces of the second molar 
teeth.[24] In the studies, this resorption is more likely to 
be caused by impacted third molars in the mesioangular 
position.[10,24‑27] However, Oenning et  al. reported that 
the third molar teeth in mesial and horizontal positions 
had the same resorption rate.[17] In our study, the tooth 
that causes the most resorption in the adjacent teeth was 
the left maxillary canine.

Impacted teeth were found as having a relationship 
with lesions such as dentigerous cysts, unicystic 
ameloblastomas, ameloblastomas, ameloblastic fibromas, 
calcifying odontogenic cysts, adenomatoid odontogenic 
tumors, calcifying epithelial odontogenic tumors, 
ameloblastic fibro‑odontomas, keratocystic odontogenic 
tumors, central giant cell granuloma, odontomas, 
etc.[3,8,11,28] Dentigerous cyst, unicystic ameloblastoma, 
ameloblastoma, and ameloblastic fibroma are most 
frequent with the mandibular third molar teeth.[8,28] 
While ameloblastomas occur in association with an 
impacted teeth in 15–40% of cases, between 50% and 
80% of unicystic ameloblastoma cases are associated 
with impacted teeth.[8] Calcifying odontogenic cysts are 
associated with impacted teeth in 10–32% of cases.[8] 
According to the literature, at least 73% of adenomatoid 
odontogenic tumors occur in association with an 
impacted teeth, most commonly maxillary canines, lateral 
incisors, and mandibular premolars.[8] Additionally, these 
tumors are seen mostly with the maxillary canine teeth 
in 60% of cases.[28] Calcifying epithelial odontogenic 
tumors are associated with an impacted teeth and 
odontoma in 52–60%. The highest prevalence of these 
lesions is in the mandibular molar region, followed by 
the maxillary molar region and the mandibular premolar 
region.[8] An association between impacted teeth and the 
ameloblastic fibromas has been seen in 75% of cases.[8] 
In addition, studies have reported that the rate of tumor 
and cyst development from impacted teeth may range 
from 0.001% to 2.31%.[29‑31] Matzen et al. showed that in 
the study, 25% of the impacted third molar teeth had a 
larger dental follicle.[23] Adaki et al. found 56% normal, 
23.3% cystic transformation, 22% dentigerous cyst, 
and 1.2% odontogenic keratocyst with a dental follicle 
width of over  2.5  mm, and this has shown us that 44% 
of the impacted teeth with large follicles may have 
pathology.[32] According to the compilation published 
by Adeyemo et  al., the incidence of tumors is between 
0.14% and 2%.[30] In our study, the most common 
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pathological teeth were bilateral maxillary canine teeth 
and bilateral mandibular third molar teeth.

One of the common complication of the impacted 
third molar teeth is cavities and root resorption on 
the distal surfaces of the second molar teeth.[5] A 
number of studies in the literature have shown that 
cavities on the distal surfaces of the second molar 
teeth due to contact and pressure are created by the 
positions of the third molar teeth.[17,21,23,24,26,27,33‑35] A 
study reported that total of 39% of the patients with 
impacted mandibular third molar teeth had distal 
cervical decay in adjacent teeth.[5] In conducting a 
study among Turkish population, the prevalence of 
the distal decay of second molar teeth was 20%.[5] In 
our study, the left mandibular third molar tooth was 
observed as the tooth that caused the most decay in 
adjacent tooth.

Impacted teeth tend to be in proximity to mandibular 
canal, mental foramen, incisive canal, nasal cavity, and 
maxillary sinus. Therefore, these teeth are risky during 
the surgical operation or the infections of anatomical 
regions in which they are adjacent.[3] In our study, 
74.4% (293 teeth) of the 394 impacted teeth were found 
as adjacent to or near the anatomical regions such 
as mandibular canal, mental foramen, incisive canal, 
maxillary sinus, and nasal fossa.

Panoramic, periapical, and occlusal radiographs are 
conventional radiography techniques used in clinical 
practices. Superimposition of the anatomical structures 
in two dimensional views sometimes can prevent the 
accurate diagnosis.[16] In the examination of impacted 
teeth, addition to these radiograms and also CBCT is 
in the use. CBCT is superior to panoramic radiographs 
in terms of clarity and gives the radiologist a serious 
advantage.[17,36‑38] As a result of evaluations done with 
CBCT, much more radiographic results have been 
found.[10,17,23] Matzen et  al. found that if the cases were 
examined with CBCT, more results would be found 
and 22–27% more molars would be removed.[10] This 
finding reveals the advantage of CBCT in diagnostic 
procedures, but in the same study, it was also found that 
there was no difference between panoramic radiography 
and CBCT in diagnosis of dental follicle. Suomalainen 
et  al. showed that the detection of the inferior 
mandibular nerve, teeth root morphology, and relation 
to this nerve with CBCT is much better than panoramic 
radiography.[37] Eyrich et  al. stated that nerve damage 
was lower in CBCT‑operated surgeries.[39] In addition, 
Caglayan et al. have shown that except for the purpose 
of prompting in diagnostic procedures performed with 
CBCT, incidental problems can be found as high as 
92.8%.[38]

One of the most asked questions of the dentist is whether 
the impacted teeth should be extracted or followed 
over time. There is no general approach to assessing 
impacted teeth. The extraction or follow‑up decision has 
been described by various authors in various formats. 
The general opinion in this regard is that if a pathology 
or symptom is found, the tooth should be removed.[40‑42] 
Also, the extraction of impacted teeth associated with 
significant anatomical points can be risky.[3] So if there 
is no pathology or symptom, impacted teeth should 
be followed up.[40‑42] Friedman said that the proflactic 
extraction is a public health hazard and has to be 
avoided seriously.[41] Hill emphasized that asymptomatic 
teeth should be followed for at least 2 years.[40] Adeyemo 
said that the decision to extraction should not generalize 
and had to be assessed separately for each case.[30]

Conclusion
Impacted teeth are common and they often cause a 
pathology. There is no general approach to according 
to its own situation. If the impacted teeth do not cause 
pathology, they can be controlled. In suspected cases, it 
can be clearly assessed with CBCT.

Presentation at a meeting
A part of this study has been shared as an oral 
presentation at International Congress on Preventive 
Dentistry in Erzurum, Turkey on March 5–8, 2018.
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ethical standards of the responsible committee on human 
experimentation  (institutional and national) and with 
the Helsinki Declaration of 1975, as revised in 2008. 
Informed consent was obtained from all patients for 
being included in the study.
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