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Abstract
Aim: The aim of this study was to evaluate the clinical and radiographic features, associated pathologies and treatment planning of impacted premolar teeth 
among a specific population. 
Material and Methods: Patients who applied to an oral and maxillofacial surgery clinic with the complaint of impacted premolars between 2017 and 2022 were 
included in this retrospective study. Demographic data, panoramic radiographs, treatments and associated pathologies of 83 patients included in the study 
were recorded. Impacted premolars were classified according to depth and angulation. 
Results: A total of 63 teeth were observed in 51 female patients and a total of 45 teeth were observed in 32 male patients. Of 108 impacted premolars, 
32 teeth were detected in the maxilla and 76 in the mandible. The impaction depth classification revealed that 44 of 108 teeth were in Class 1, 58 of them 
were in Class 2, and 6 of them were in Class 3. Angulation classification revealed that 43 teeth were vertically located, 41 were mesioangular, 13 teeth were 
horizontally located, nine teeth were distoangular, one was buccolingual, and one was located ectopically regarding the associated pathologies, of the 108 
impacted premolars, dentigerous cysts were observed with 13 teeth, odontomas with four teeth, persistent primary teeth with four teeth, and root resorption 
in the adjacent teeth with two teeth. 
Discussion: Mandibular and maxillary second premolars tend to be impacted at a higher rate than first premolars. Orthodontic treatment procedures can be 
applied in cases where the amount of impaction is less and severe angulation is not observed.
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Introduction
Impacted teeth are those that remain entirely or partially 
impacted in jaw bones or mucous membranes for two years or 
more from the eruption [1,2].
Various local factors such as facial growth deficiencies, eruption 
problems due to adjacent teeth, insufficient maxillomandibular 
growth, trauma, early physical maturation, persistent primary 
teeth, early loss of primary teeth, excessive mineralization in 
jaw bones, chronic inflammation in adjacent mucosal tissues, 
genetic factors, and diseases like rickets, anemia, congenital 
syphilis, tuberculosis, endocrine disorders, and various 
syndromes may cause impaction [3,4]. Failure to determine 
treatment plans at appropriate time intervals may result in the 
impaction of canines, premolars, or second molars, which erupt 
later than others.
An impacted tooth can cause pulpal diseases, periapical and 
periodontal pathologies, temporomandibular joint problems, 
facial infections, cystic lesions, and odontogenic tumors [5]. 
Diagnosis and treatment can be challenging for clinicians. Also, 
managing of impacted teeth are aesthetically and functionally 
essential for patients [5].
Conventional radiographs are routinely performed methods 
for determining the localization of impacted teeth. Panoramic, 
occlusal, anteroposterior, and lateral cephalometric radiographs 
are conventional radiographs that provide localization of 
impacted teeth in two dimensions [4]. Panoramic radiographs 
are widely preferred in routine clinical use because of their 
economical and practical features, which can give an idea 
about dental arches and surrounding anatomical structures. 
Also, computed tomography (CT) or cone-beam computed 
tomography (CBCT) have become widely adopted techniques 
in recent years to accurately determine the localization of the 
impacted tooth in all three dimensions [6,7]. 
Mandibular third molars have the highest impaction rates, 
followed by  maxillary third molars, maxillary canines, 
mandibular canines, premolars, and central incisors [8–10]. 
Various impaction patterns can be observed regarding the 
vertical axis of adjacent teeth, such as vertical, mesioangular, 
horizontal, buccolingual, distoangular, inverted, and ectopic. 
Also, impaction level relative to the occlusal plane can be at 
different depths from the level of the cementoenamel junction 
(CEJ) of adjacent teeth, to be positioned inferior to the apical 
third of adjacent roots [10].
The impacted premolar teeth, although rarer, can cause local 
problems such as aesthetic problems, mastication disorders, 
oral hygiene problems, pathologies arising from follicular 
tissues, and root resorption or caries on adjacent teeth. In the 
literature, studies on impacted premolar teeth, except for the 
study of Şimşek-Kaya et al. [11], are generally observed as case 
reports [12–14]. This study aims to determine the prevalence, 
impaction patterns, related pathologies, and management 
strategies of impacted premolar teeth among a particular 
population.

Material and Methods
Ethical approval for the current study was obtained from Tokat 
Gaziosmanpaşa University Clinical Research Ethics Committee 

(Project no: 22-KAEK-147) and was carried out in accordance 
with the Helsinki Declaration of Ethical Principles for Medical 
Research Involving Human Subjects. Due to a retrospectively 
conducted database search, 94 patients who applied or were 
referred to Tokat Gaziosmanpaşa University, Department of 
Oral and Maxillofacial Surgery with the complaint of impacted 
premolars between January 2017 and August 2022 were 
included. Patients older than 12 years of age and with impacted 
teeth two years or more past the time they should have erupted 
were included in the study. Patients with genetic diseases 
(2 patients), insufficient demographic data (4 patients), 
radiographic distortions (1 patient), and patients under 12 
years of age (4 patients) were excluded. Consequently, a total 
of 83 patients were included.
All panoramic radiographs were obtained with Morita 
Veraviewepocs 2D (Kyoto, Japan) at 70 kVp and 10 mA for 9 
seconds. Panoramic radiographs were evaluated independently 
and blindly at different times by two oral and maxillofacial 
surgeons (SÇ and AE). The number of impacted maxillary and 
mandibular premolar teeth, their localization, angulation, and 
the presence of associated pathologies were recorded and 
categorized by the researchers. In addition, demographic data 
and management methods were recorded. Impacted premolars 
were categorized according to their depth and angulation using 
a classification system similar to the Pell & Gregory and Winter 
third molar classification [10].
Regarding the depth of impaction, the premolars were grouped 
under three classes;
Class 1: The most superior occlusal point of the impacted tooth 
is between the occlusal surface of the adjacent premolar or 
molar tooth and the CEJ.
Class 2: The most superior occlusal point of the impacted tooth 
is between the CEJ of the adjacent premolar or molar tooth and 
the apex.
Class 3: The most superior occlusal point of the impacted tooth 
is located below the apex of the adjacent premolar or molar 
tooth.
Regarding the angulation, the impacted premolars were 
classified relative to the long axes of the adjacent teeth as 
Vertical (between 0° and 10°), Mesioangular (between 10° and 
70°), Distoangular (between 10° and 70°), Horizontal (71°<), 
Inverted or Buccolingual, and Ectopic.
Statistical analysis
SPSS 19 (IBM SPSS Statistics 19, SPSS inc., an IBM Co., 
Somers, NY) program was used to analyze the obtained data 
statistically. The Shapiro-Wilk test was utilized to verify the 
normality of the data. Descriptive analyses were reported as 
mean ± standard deviation. Pearson’s chi-square test was 
performed to determine the association between categorical 
variables (such as gender, angulation, associated pathologies, 
e.g.) and the outcome variables. The relationship between age, 
number of impacted teeth, and applied treatment methods 
were analyzed using the Mann-Whitney U test or Kruskal-Wallis 
test followed by the post-hoc Dunn’s test. The p-values below 
.05 were interpreted as significant.
Ethical Approval
Ethics Committee approval for the study was obtained.
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Results
The study population consisted of 83 patients (32 M [38.55%], 
51 F [41.45%]). The mean age of males was 24.21 ± 11.73 years 
(min:12, max:72), the mean age of females was 26.37 ± 13.77 
(min:13, max:73), and the mean age of the study population 
was 25,54 ± 12.98 years (min:12, max:73).  The distribution of 
impacted premolars due to gender was examined, and 63 teeth 
(58.33%) were observed in 51 females, and 45 teeth (41.66%) 
were observed in 32 male patients. It was observed that the 
data were not normally distributed. According to the results of 
the Mann-Whitney U test, no significant relationship was found 
between gender and the number of impacted teeth (p: 0.24). Of 
108 impacted premolars, 32 teeth were detected in the maxilla 
and 76 in the mandible. Of the 83 patients, 63 had one impacted 
premolar, 16 had two impacted premolars, three had three 
impacted premolars, and one had four impacted premolars. The 
impaction depth classification revealed that 44 of 108 teeth 
were in Class 1 (40.74%), 58 of them were in Class 2 (53.70%), 
and 6 of them were in Class 3 (5.55%). In the examination made 
according to the depth of the impacted teeth, it was seen that 
the data were normally distributed as a result of the Shapiro-
Wilk test. According to the results of the chi-square test, there 
was no significant difference between class 1, class 2 and class 
3 impacted teeth (p=0.620).
Regarding the frequency of impaction, it was observed that 
the lower left second premolars were the highest (38 teeth), 
followed by lower right second premolars (30 teeth), upper 
right second premolars (14 teeth), upper left second premolars 
(13 teeth), and lower left first premolars (5 teeth). The least 
impacted teeth were upper right first premolars (3 teeth), lower 
right first premolars (3 teeth), and upper left first premolars (2 
teeth) (Table 1). The angulation classification revealed that 43 
teeth were vertically located, 41 were mesioangular, 13 teeth 
were horizontally located, nine teeth were distoangular, one was 
buccolingual, and one was ectopically located (Table 2) (Figure 
1). When the angulations of the impacted premolar teeth were 
examined, no significant difference was found with the chi-
square test (p=0.171). Regarding the associated pathologies, of 
the 108 impacted premolars, dentigerous cysts were observed 
with 13 teeth, odontomas with four teeth, persistent primary 
teeth with four teeth, and root resorption in the adjacent teeth 
with two teeth (Table 1) (Figure 1).
Among the treatment methods applied to 83 patients, 95 
impacted teeth were surgically removed, ten impacted teeth 
were surgically exposed with orthodontic intervention, and three 
impacted teeth were followed-up clinically and radiologically. 
Indications in patients who underwent surgical removal were 
observed as space-saving in orthodontic treatment, prosthetic 
applications, presence of associated pathologies, and at the 
request of patients (Table 3). When the age of the patients and 
the depth of the impacted teeth and the treatments applied 
were compared, it was observed that the data were not 
normally distributed with the Shapiro-Wilk test and the Kruskal-
Wallis test was applied. There was no significant difference 
between age and depth (p=0.136). A significant difference was 
observed between age and treatment option (p<0.0001). In the 
comparison between the groups, it was determined that the 
patients who underwent extraction according to the Dunn 

Variables
Depth of Impaction

Total
Class 1 Class 2 Class 3

Gender

Female 28 31 4 63

Male 16 27 2 45

Total 44 58 6 108

Impacted Tooth

14 0 3 0 3

15 6 7 1 14

24 0 2 0 2

25 4 8 1 13

34 2 3 0 5

35 15 21 2 38

44 1 1 1 3

45 16 13 1 30

Total 44 58 6 108

Angulation

Mesioangular 22 18 1 41

Distoangular 2 6 1 9

Vertical 17 24 2 43

Horizontal 3 9 1 13

Buccolingual 0 1 0 1

Ectopic 0 0 1 1

Total 44 58 6 108

Associated Pathologies

Root resorption 0 2 0 2

Dentingerous cyst 3 8 2 13

Odontoma 1 2 1 4

Persistent primary tooth 1 2 1 4

Figure 1. A case sample demonstrating root resorption in a 
mandibular first molar and impacted lower left second premolar

Table 1. . Distribution of Impacted Premolar Teeth by Depth 
Classification and Related Variables.

Figure 2. Distribution of Impacted Premolar Teeth by Angulation
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Post-hoc test were significantly older than the patients who 
underwent orthodontic procedures (p<0.0001). All invasive 
treatment applications were performed under local anesthesia 
with intraoral approaches.

Discussion
Impacted teeth usually follow an asymptomatic clinical course. 
Therefore, fewer patients seek treatment than the current 
population. In most cases, impacted teeth are noticed during 
routine clinical or radiological examinations. Consequently, it is 
essential to inform patients about this phenomenon, frequently 
observed in daily clinical practice, and to emphasize early 
diagnosis-treatment planning [9].
The distribution of impacted premolars in the current study 
revealed that the most impacted teeth out of 108 impacted 
premolars are mandibular second premolars (68 teeth), maxillary 
second premolars (27 teeth), and mandibular first premolars (8 
teeth), and maxillary first premolars (5 teeth). The results are 
consistent with the study of Şimşek-Kaya et al.[11]. This result 
suggests that the incidence of impaction between premolar 
teeth is highest in mandibular second premolars. Maxillary 
second premolars follow mandibular second premolars. Later 
eruption of mandibular and maxillary second premolars than 
the first premolars may be effective at the higher incidence 
of impaction [15,16]. When the depth classifications and 
angulations of the impacted premolar teeth were evaluated, 44 
teeth (28 females, 16 males) were at the level of class 1, 58 
teeth were at the level of class 2 (31 females, 27 males), and six 
teeth were at the level class 3 (four females, two males). Also, 

regarding the results of the current study, the most impacted 
premolars were observed in the vertical position, as reported by 
Şimşek-Kaya et al [11].
The most common complications associated with untreated 
impacted teeth in the current literature are retention of 
primary teeth, migration of adjacent teeth, pathologies of 
odontogenic origin, root resorption in adjacent teeth, alveolar 
bone loss, ankylosis, orthodontic disorders, pain, infected cysts, 
and odontogenic tumors [2,9]. Likewise, of the 108 impacted 
teeth included in the study, 23 (21.29%) were associated with 
dentigerous cysts, odontomas, root resorption in the adjacent 
teeth, and persistent primary teeth, as indicated in previous 
studies [11].
Treatment applications for impacted premolar teeth were 
grouped under three options: surgical extraction, orthodontic 
traction, and follow-up. The outcomes revealed that 95 impacted 
premolars, four primary and two permanent teeth with root 
resorption were surgically extracted. Surgical exposure with 
orthodontic traction was performed in 10 patients, clinical and 
radiological follow-ups were performed in 3 patients. Although 
spontaneous eruption of the impacted tooth is observed in 
appropriate cases after the surgical exposure of impacted teeth, 
orthodontic traction provides more precise results, especially 
in deep impactions with angulation. Various studies on the 
eruption tendency of impacted third molars have supported the 
conclusion that the planned extractions of premolars positively 
affect the proper eruption of third molars[17,18]. However, 
in another study, it was mentioned that the alterations in 
the angulation of the impacted third molars progressed 

Table 2. Classification of Impacted Premolar Teeth Due to Angulation.

Tooth Number
Angulation

Total
Mesioangular Distoangular Vertical Horizontal Buccolingual Ectopic

14 2 0 1 0 0 0 3

15 5 0 7 1 1 0 14

24 2 0 0 0 0 0 2

25 3 2 6 2 0 0 13

34 0 0 5 0 0 0 5

35 19 4 13 2 0 0 38

44 1 0 2 0 0 0 3

45 9 3 9 8 0 1 30

Total 41 9 43 13 1 1 108

Table 3. The treatments applied.

Tooth Number
Extraction Follow-up Orthodontic Intervention

Total
Class 1 Class 2 Class 3 Class 1 Class 2 Class 3 Class 1 Class 2 Class 3

14 0 3 0 0 0 0 0 0 0 3

15 6 6 1 0 1 0 0 0 0 14

24 0 2 0 0 0 0 0 0 0 2

25 4 8 1 0 0 0 0 0 0 13

34 1 2 0 0 1 0 1 0 0 5

35 14 16 2 0 1 0 1 4 0 38

44 1 1 1 0 0 0 0 0 0 3

45 13 12 1 0 0 0 3 1 0 30

Total 39 50 6 0 3 0 5 5 0 108
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independently of the extractions of premolars and that even 
premolar extractions for this purpose caused further occlusion 
problems [19]. In the current study, premolar extractions were 
performed only with indications for the treatment of impacted 
premolar teeth.
In the current study, dentigerous cysts accompanied 13 of 95 
impacted premolars that underwent surgical extraction. In the 
treatment of dentigerous cysts, the excision of the follicular 
origin lesion and the extraction of the related impacted tooth 
is performed to prevent the recurrence of the cystic lesions. 
In some impacted teeth that are aesthetically and functionally 
essential, excision of the cystic lesion and orthodontic traction 
of the impacted tooth can also be considered. Apart from this, 
a similar treatment approach was adopted in four odontomas 
associated with impacted premolars. Also, surgical extractions 
of two impacted premolars, which caused root resorption in the 
adjacent teeth, were performed with the affected permanent 
teeth. 
Factors such as the need for extraoral approaches, a large 
amount of alveolar bone loss, and the risk of damage to adjacent 
teeth or anatomical structures (inferior alveolar nerve, mental 
nerve, nasal floor, and maxillary sinus, e.g.) in the extraction of 
impacted premolars affect the surgical difficulty and the clinical 
decision to be made. In particular, the extraoral approach risks 
functional problems such as facial nerve damage and cosmetic 
problems such as scar tissue on the skin [20]. As a result, regular 
follow-up of impacted teeth, predominantly asymptomatic and 
not associated with any pathology, can provide more positive 
results with clinical profit-loss assessment. In this context, it 
was decided to observe three impacted premolars with regular 
clinical and radiological follow-ups in the current study.
Conclusion
To conclude, mandibular and maxillary second premolars tend to 
be impacted at a higher rate than first premolars. The outcomes 
of the current study indicated that clinical and radiological 
follow-up is an acceptable alternative in the absence of 
pathologies of odontogenic origin, mainly in premolar teeth 
with deep impaction or in close relation with vital structures. 
In the presence of associated pathologies, radical treatments 
such as surgical extraction can be prioritized. Orthodontic 
treatment procedures can be applied especially in cases such 
as with a depth of class 1, where the amount of impaction is 
nominal and severe angulation is not observed.
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