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Introduction: The primary aim of our study was to identify the problems 
caused by impacted teeth and to discuss treatment alternatives in older adults. The 
secondary aim of the study was to investigate the presence, frequency, and position 
of impacted teeth in older adults and to investigate the reasons for impaction.

Materials and Methods: The study included 79,733 patients who were admitted 
to the Aydın Adnan Menderes University, Faculty of Dentistry since December 2013. 
From these patients, 8,670 panoramic radiographs of patients aged 60 years and 
older were evaluated retrospectively. 

Results: The most common impacted teeth were the third molar (453, 77.3%), 
canine (109, 18.6%), and premolar (13, 2.2%). There was a statistically significant 
difference between the presence of an impacted tooth and the outcome of 
treatment (p<0.001). Of the (216, 51.8%) patients for whom surgical tooth extraction 
was prescribed, (159, 38.1%) underwent extraction, while (57, 13.7%) patients 
refused treatment. 

Conclusions: Routine follow-up should be recommended for asymptomatic 
teeth that do not cause significant problems in the adjacent teeth and surrounding 
tissues instead of prophylactic extraction in all age groups, especially in older adults.
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INTRODUCTION
Advanced age is a physiological condition that 
causes social and health problems worldwide. Now-
adays, significant changes are observed in popu-
lation distribution charts. The overall progress of 
medical methods and living conditions has led to an 
increase in the average life span, especially in de-
veloped countries. According to the World Health 
Organization (WHO) and the United Nations (UN), 
the age group of 60 and over is considered older 
adults. By 2050, it is estimated that over 12% of peo-
ple in the world will fit into this age group (1, 2). In 
certain areas of our territory, there are places where 
the older adults lives more longer in Turkey. This 
means older adults need more specific attention. It 
is necessary to plan required treatments while con-
sidering the physical and mental limitations of older 
adults, as well as their quality of life and needs (3). 
For older adults who are still active, special dental 
treatments may be needed to provide function, 
phonation, and aesthetics. A number of surgical 
procedures may be required to regain the function 
of mastication in the elderly. In this study, reliable 
diagnosis, treatment concepts, and possible out-
comes will be discussed for impacted teeth with dif-
ferent clinical characteristics. The sample size of the 
patient group differs from other studies in terms of 
searching for a diagnosis and treatment approach-
es. In the present study, the frequency of impacted 
teeth can be determined in older adults, and, at the 
same time, the clinician will learn treatment alter-
natives that can be administered in the presence of 
impacted teeth in older adults.

MATERIALS AND METHODS
The study included 79,733 patients who were admit-
ted to the Aydın Adnan Menderes University, Facul-
ty of Dentistry since December 2013. Among these 
patients, 8,670 panoramic radiographs of patients 
aged 60 years and older were evaluated retrospec-
tively. The study was designed retrospectively in 
accordance with the principles of the Helsinki Dec-
laration. The approval for the study was obtained 

from the Clinical Research Ethics Committee of Ay-
dın Adnan Menderes University, Faculty of Dentistry 
(approval no.: ADÜDHF 2017-014).

Panoramic radiographs and demographic infor-
mation such as age, gender, and systemic diseases 
of patients were obtained from patient records. The 
count and number of impacted teeth on the first 
panoramic radiographs of the patients were record-
ed. The position and depth of the impacted teeth, 
the presence of adjacent teeth, and the problems 
and pathological conditions of the impacted teeth 
and adjacent teeth, if any, were determined. 

The depth of the impacted teeth according to 
the alveolar bone level was recorded as mucosa, 
partially impacted, or complete bone retention 
based on the enamel-cement boundary. The depth 
of impacted teeth to the occlusal plane was record-
ed according to the classification of Quek et al.: 
Class A, not impacted in bone, or the occlusal plane 
of the impacted tooth is at the same level as the 
adjacent tooth; Class B, partially impacted in bone, 
or the occlusal plane of the impacted tooth is be-
tween the occlusal plane and the cervical line of the 
adjacent tooth (if any part of the cementoenamel 
junction was lower than the bone level); or Class C, 
completely impacted in bone, or the occlusal plane 
of the impacted tooth is apical to the cervical line of 
the adjacent tooth (4). The angulations of impact-
ed teeth were determined according to two lines 
drawn along the longitudinal axes of the impacted 
teeth and the sagittal plane. These were classified 
as vertical, mesioangular, horizontal, distoangular, 
buccolingual, and ectopic (other), based on Win-
ter’s classification (5, 6).

The patients’ examination records and treat-
ment procedures along with the demographic and 
descriptive data were analyzed. The treatment 
planned and administered for impacted teeth were 
noted from the patient records. The data were ana-
lyzed using the statistical software package SPSS 
20.0 (Armonk, NY, IBM Corp.). Descriptive statistics 
were given as numbers and percentages. To deter-
mine the correlation between categorical variables, 
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Pearson’s chi-squared test was performed. A p-val-
ue of <0.05 was considered statistically significant.

RESULTS
The mean age of the 8,670 patients aged 60 years 
and older included in the study was 66.23 years (std. 
error = 0.312). In the study, 179 (3.99%) of the 4,480 
female patients and 238 (5.68%) of the 4,190 male 
patients had at least one impacted tooth. A total 
of 586 impacted teeth were detected, including at 
least one impacted tooth in 417 of the 8,670 pa-
tients participating in the study.

According to the International Classification of 
Diseases (ICD-11) endorsed by the WHO, of the 417 
patients, 268 (64.2%) had circulatory system diseas-
es and 126 (30.2%) had endocrine and metabolic 
disorders.

The most common impacted teeth were the 
third molars (453, 77.3%), canines (109, 18.6%), 
premolars (13, 2.2%), and other teeth (11, 1.9%). In 
the distribution of teeth by gender, there were 173 
impacted maxillary teeth in the females and 144 
impacted maxillary teeth in the males, while there 
were 73 impacted mandibular teeth in the females 
and 196 impacted mandibular teeth in the males. 

The distribution of teeth according to their num-
bers is shown in detail in Table I.

The effect of gender on impacted teeth was ana-
lyzed in terms of the presence of problems. Of the 
179 female patients with impacted teeth, 42.5% had 
problems, while 57.5% didnot have problems. Of 
the 238 male patients with impacted teeth, 48.7% 
had problems, while 51.3% did not have problems. 
There was no statistically significant relationship be-
tween the presence of problems in impacted teeth, 
the depth of the impacted teeth, the angulation of 
the impacted teeth, treatment, and gender. Of the 
patients with impacted mandibular teeth, 71.8% 
were male and 28.2% were female, while of the pa-
tients with impacted maxillary teeth, 47.6% were 
male and 52.4% were female. There was a statisti-
cally significant difference between the type of im-
pacted teeth (whether mandibular or maxillary) and 
gender (p<0.001) (Table II).

In the study, 288 patients had one impacted 
tooth, while 129 patients had more than one im-
pacted tooth. The highest number of impacted 
teeth was five in one patient. There was no statis-
tically significant relationship between the count of 
impacted teeth and gender (p=0.598). When the 
impaction depth and angulations of the teeth were 

Table 1. Distribution of impacted tooth numbers by gender

Maxillary teeth 
number

Distribution Mandibular 
teeth number

Distribution

Female Male Total Female Male Total

13 29 17 46 (7.8%) 33 5 4 9 (1.5%)

15 2 0 2 (0.3%) 35 1 0 1 (0.2%)

18 46 47 93 (15.9%) 38 37 92 129 (22%)

21 1 0 1 (0.2%) 43 3 3 6 (1%)

23 33 15 48 (8.2%) 44 0 2 2 (0.3%)

25 1 2 3 (0.5%) 45 4 1 5 (0.9%)

28 57 61 118 (20.1%) 48 22 91 113 (19.3%)

sup 4 42 6 (%1) sup 1 3 4 (0.7%)

TOTAL 173 144 317 (%54) TOTAL 73 196 269 (%46)
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Table 2. Data distribution table of impacted teeth by gender

Female
n (%)

Gender

Male
n (%)

p value

Impacted Tooth Problem - Pathology
Yes 76 (42.5) 116 (48.7)

0.203
No 103 (57.5) 122 (51.3)

Treatment 

Extraction 45 (25.1) 78 (32.8)

0.104Follow-up 114 (63.7) 144 (60.5)

Refusal of Treatment 20 (11.2) 16 (6.7)

Impacted Tooth Mandible-Maxilla 

Classification

Mandible 46 (28.2) 117 (71.8)
< 0.001

Maxilla 133 (52.4) 121 (47.6)

Depth of Impacted Tooth

A 11 (6.1) 22 (9.2)

0.226B 40 (22.3) 64 (26.9)

C 128 (71.5) 152 (63.9)

Angulation of Impacted Tooth

Vertical 54 (30.2) 64 (26.9)

0.869

Mesioangular 67 (37.4) 82 (34.5)

Distoangular 23 (12.8) 36 (15.1)

Horizontal 24 (13.4) 38 (16)

Ectopic 8 (4.5) 14 (5.9)

Buccolingual 3 (1.7) 4 (1.7)

analyzed, it was found that 165 (28.2%) teeth were 
vertical, 196 (33.4%) teeth were mesioangular, 80 
(13.7%) teeth were distoangular, 100 (17.1%) teeth 
were horizontal, 31 (5.3%) teeth were ectopic, and 
14 (2.4%) teeth were buccolingual. In terms of the 
depth of the impacted tooth, 46 (7.8%) teeth had 
mucosal retention without bone retention, 149 
(25.4%) teeth had partial bone retention, and 391 
(66.7%) teeth had bone retention (TableIII).

When the clinical and radiological findings of 
the impacted teeth were analyzed, no complica-
tions were observed in 323 (55.1%) teeth, while vari-
ous problems were observed in 263 (44.9%) teeth. In 
terms of the complications of impacted teeth, it was 
found that 72 teeth were carious, 38 teeth were ex-
posed into the mouth due to the use of a prosthesis, 
67 teeth had pericoronitis, 52 teeth had an enlarged 
follicle, 16 teeth had cystic formations, and 18 teeth 

were malposed and microdontic. Of the teeth ad-
jacent to the impacted teeth, 51 were carious and 
had root resorption and periodontal problems due 
to impacted teeth. The most common indications 
for impacted tooth extraction were pericoronitis in 
53 (33.3%) teeth, caries in 38 (23.9) teeth, and pros-
thetic exposure in 28 (17.6%) teeth. Table 4 shows 
the distribution of problems and treatments of the 
impacted and adjacent teeth (TableIV). 

When all the treatments administered to the pa-
tients due to impacted teeth were analyzed, it was 
found that the patients had indications for extrac-
tion or follow-up with a clinician. Of the 216 (51.8%) 
patients for whom surgical tooth extraction was 
prescribed, 159 (38.1%) underwent extraction, while 
57 (13.7%) patients refused treatment. The decision 
not to extract was made for 370 patients, and those 
teeth were followed up on.
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There was a statistically significant relationship 
between the presence of impacted tooth problems 
and the treatment outcome (p<0.001). Of the pa-
tients with impacted tooth problems, 59.7% under-
went extraction, 22.4% were followed up on, and 
17.9% refused treatment. Clinician follow-up was 
performed for the 311 (96.3%) impacted teeth with-
out a problem. Problems were observed in 89.1% of 
the cases with an impacted tooth at the depth of the 
mucosa level, 71.3% of the cases with partial bone 
retention, and only 29.7% of the impacted teeth at 
the depth of bone level, and there was a statisti-
cally significant relationship (p<0.001). In terms of 
the mandibular-maxillary distribution of the impact-
ed teeth and the presence of a problem, problems 
were detected in 59.4% of the impacted maxillary 
teeth and 48.9% of the impacted mandibular teeth, 

and there was a statistically significant relationship 
(p=0.005) (TableV).

DISCUSSION

When the current population data are analyzed, 
it shows that our geriatric population is rapidly in-
creasing. It is extremely important to regain the 
functions of oral and surrounding tissues in order 
to increase the quality of life and awareness levels 
of older adults, as well as their participation in their 
social environments. Missing teeth are the most 
common clinical condition in the geriatric group (7). 
Because of the resultant increase in quality of life 
and sociocultural developments, dental rehabilita-
tion needs to become more significant in this age 
group of patients. The examinations performed on 
our older adults showed that some patients were 

Table 3. Descriptive data of impacted teeth

Description Frequency Percent %

Number of Impacted Teeth 1 288 69.1

2 100 24.0

3 19 4.6

4 9 2.2

5 1 0.2

Total 417 100.0

Impacted Teeth Position-Angulation Vertical Position 165 28.2

Mesioangular Position 196 33.4

Distoangular Position 80 13.7

Horizontal Position 100 17.1

Ectopic Position 31 5.3

Buccolingual Position 14 2.4

Total 586 100.0

Impacted Teeth Position-Bone A: Not bony impacted 46 7.8

B: Partially impacted 149 25.4

C: Bony impacted 391 66.7

Total 586 100.0
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aware of their impacted teeth and that others were 
unaware of them. 

The primary aim of our study was to identify the 
problems caused by impacted teeth and to discuss 
treatment alternatives in older adults. The second-
ary aim of the study was to investigate the presence, 
frequency, and position of impacted teeth in older 
adults and to investigate the reasons for impaction. 
In the literature, most studies on impacted teeth in-
clude all age groups, not older adults alone (6, 8). 
The present study evaluated the impacted tooth 
status of only older adults. There are few studies 
specifically on impacted teeth in older adults (2, 9, 
10). In their study on edentulous patients, Miloglu et 
al. (11) reported that 16 (5.6%) of 283 patients had 
impacted teeth. This study also examined other 
dental problems along with impacted teeth. Hastar 
et al. (10) reported that 6 of 106 (%5.7) patients over 
60 years of age had impacted teeth. Canines and 
third molars are the most commonly encountered 
impacted teeth. Trybek et al. (2) found the preva-

lence of impacted teethto be 1.2% in older adults. 
The inclusion of only patients undergoing surgical 
procedures in the study may have contributed tothe 
low prevalence. The number of patients (8,670) in-
cluded in our study is quite high compared to other 
studies. The prevalence of impacted teeth in older 
adults in our study (4.8%) was consistent with the 
general literature.

Another parameter that we examined in our 
study is the position of impacted teeth in the bone, 
since in most cases, eruption problems may occur 
in teeth that are not in their normal position (12). 
Pathological conditions may also occur in impacted 
teeth, leading to tooth position abnormalities. De-
spite the presence of various classifications, there 
is no tooth position classification that includes all 
teeth. Most studies on impacted teeth include im-
pacted third molars, which are the most commonly 
encountered impacted teeth (13). In our study, we 
determined the positions of the teeth in the bone 
using the Pell and Gregory classification to deter-

Table 4. Presence of problem in impacted and adjacent teeth

Extraction Treatment Total

p valueClinician 
Follow-up

Refusal 
of Treat-

ment

Presence of impacted 

tooth problem

Caries 38(23.9%) 14(3.7%) 20(35%) 72(%12.3)

<0.001

Prosthetic exposure 28(17.6%) 8(2.1%) 2(3.5%) 38(%6.5)

Pericoronitis 53(33.3%) 2(0.5%) 12(21%) 67(%11.4)

Enlarged follicle 11(6.9%) 30((8.1%) 11(19.2%) 52(%8.9)

Dentigerous cyst 14(8.8%) 0(0%) 2(3.5%) 16(%2.7)

Microdontia-Malposed 13(8.1%) 5(1.3%) 0(0%) 18(%3)

None 2(1.2%) 311(84%) 10(17.5%) 323(%55.1)

Total 159 370 57 586

Presence of adjacent 

tooth problem

Caries 6(3.7%) 3(0.8%) 3(5.2%) 12(2.0%)

0.029

Root resorption 5(3.1%) 9(2.4%) 3(5.2%) 17(2.9%)

Periodontal problem 10(6.2%) 10(2.7%) 2(3.5%) 22(3.8%)

None 138(86.7%) 348(94%) 49(85.9%) 535(91.3%)

Total 159 370 57 586
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mine tooth depth and Winter’s classification to de-
termine angular positioning. These are the most 
commonly used classifications in the literature for 
impacted teeth. Hashemipour et al. evaluated the 
position of impacted third molars based on the clas-
sification of Pell and Gregory and Winter. In their 
study, the authors reported that the most common 
angulation of impaction in the mandible was mesio-
angular impaction (48.3%), the most common angu-
lation of impaction in the maxilla was vertical impac-
tion (45.3%), and impaction in level IIA was the most 
common in both the maxilla and the mandible (14). 
Quek et al. (4) suggested that the mesioangular im-
paction of the mandibular third molar was the most 
common type of impaction (60%). In our study, all 
impacted teeth were examined, and the majority of 
the impacted teeth were the third molars, with the 
most common impaction in the mesioangular po-
sition. Examination of the eruption depth revealed 
that the most common type of impacted tooth was 
an impacted tooth with bone retention. 

It can be predicted that bone retention that is 
too deep reduces the risk of complications in old-
er adults. The extraction requirement for teeth with 
partial bone or mucosal retention may be high due 
to the potential of complications. This is thought 
to be related to the longer duration of prosthe-

sis use by these patients and the exposure of im-
pacted teeth in the mouth as a result of increased 
bone destruction and changes in the oral mucosa 
with ageing. Most of the symptomatic pathologi-
cal problems caused by the third molars occur as 
a result of a partially erupted tooth. The problems 
associated with a complete bony impaction have a 
lower incidence. 

Impacted teeth may cause pathologies both in 
themselves and in the adjacent teeth and surround-
ing tissues. Examples of such pathologies include 
root resorption of adjacent teeth, periodontal dis-
ease, pericoronitis, dental caries, odontogenic cysts 
and tumors, teeth under dental prostheses, jaw frac-
ture, unexplained pain, and intracoronary resorption 
(2, 4, 8, 15–18). In a study, Gisakis et al. (8) reported 
that the following pathologies associated with im-
pacted teeth occurred in all age groups: (a) caries 
of the impacted and/or adjacent teeth (93 cases, 9.9 
%); (b) periodontal bone loss of the adjacent tooth 
more than 5 mm below the cementoenamel junc-
tion (242 cases, 25.7%); (c) root resorption of the ad-
jacent tooth (183 cases, 19.5%); (d) an increase in the 
pericoronal space of the dental follicle more than 4 
mm around the impacted tooth (116 cases, 12.3%); 
and (e) orthodontic complications. In our study, 
caries, prosthetic exposure, pericoronitis, enlarged 

Table 5. Distribution of impacted tooth problems

Yes
n (%)

Impacted Tooth Problem – Pathology

No
n (%)

p value

Treatment – Outcome

Extraction 157 (59.7) 2 (0.6)

< 0.001Follow-up 59 (22.4) 311 (96.3)

Refusal of Treatment 47 (17.9) 10 (3.1)

Depth of Impacted Tooth

A 41 (89.1) 5 (10.9)

< 0.001B 106 (71.1) 43 (29.9)

C 116 (29.7) 275 (70.3)

Impacted Tooth Mandible-Maxilla 

Classification

Mandible 137 (52.1) 131 (40.6)
0.005

Maxilla 126 (47.9) 192 (59.4)
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dental follicles, cysts, malposition, and tooth shape 
anomalies were observed in the impacted tooth, 
while the pathological conditions associated with 
the tooth adjacent to the impacted tooth included 
caries, root resorption, and periodontal problems. 
These pathological conditions were found to be 
consistent with the general literature.

However, not every problem seen in impacted 
teeth is an indication for extraction. Older adults 
tend to be more medically complex and have high-
er risks associated with invasive treatments. Older 
adults requesting certain procedures can often in-
voke ethical dilemmas in which patient autonomy 
seemingly challenges nonmalfeasance or “do not 
harm” (19). A compilation of treatment options for 
impacted teeth is presented to assist dentists in dis-
cussing the sequelae of impacted teeth as well as 
the complications of treatment with their patients. 
A differential diagnosis for an impacted tooth is not 
possible without clinical assessment. The treatment 
options for the management of impacted teeth are 
categorized into four options: observation, inter-
vention, relocation, and extraction (20). A surgical 
extraction is recommended when local factors are 
favorable. Trybek et al. stated that the indications 
for surgical extractions included prosthetic reasons 
(72%), pain symptoms related to pericoronal infec-
tion or a difficult tooth eruption process (22%), or 
caries (6%) (2). 

In the present study, 10% of patients refused 
treatment or did not come to their appointment. 
Ikebe et al. (21) recommended different treatment 
options to their patients with missing teeth. Accord-
ing to this study, older adults generally preferred 
safer and simpler procedures. The risk of possible 
complications should be considered in surgical ex-
traction in patients above 60 years (2, 22). Most of 
the complications associated with surgical extrac-
tion are postoperative problems: for example, alve-
olar osteitis, postoperative infection, and hemato-
ma (2). With increasing age, various changes can be 

seen in the bone and, accordingly, in the alveolar 
bone. Volumetric reductions occur in the cortical 
and trabecular bones. As a result, the bone may 
become more brittle. A study by Chuang et al. in-
vestigating age as a risk factor showed a higher inci-
dence of complications (18.3%). The most common 
complications were alveolar osteitis (7.4%), inferior 
alveolar nerve injury (1.6%), unexpected trismus 
(1.2%), and postoperative infection (1.1%) (23). The 
weakening of the mandible as a result of a reduction 
in bone elasticity during ageing may be the cause 
of the greater incidence of intraoperative fractures 
reported among patients in the fifth decade (24). 
For high-risk extractions (in older adults, with deep 
bony impaction, or with the presence of associated 
pathology), it may be necessary to offer specific diet 
instruction for at least four weeks postoperatively 
(24). The general contraindications for the extrac-
tion of impacted teeth can be grouped into three 
primary categories: advanced patient age, poor 
health, and surgical damage to adjacent structures 
(13). Some limitations of the study include a lack of 
knowledge about whether and how many of the pa-
tients’ impacted teeth were extracted in the pread-
mission period and the carrying out of radiological 
examinations through panoramic radiographs.

CONCLUSION
While planning treatment approaches for impacted 
teeth in older adults who have multiple diseases 
and cannot manage their care, clinical problems 
should be considered. When impacted teeth remain 
in the mouth for a long time, it may cause various 
problems. However they can also stay in the jaws 
without any problems for many years. Routine fol-
low-up should be recommended for asymptomatic 
teeth that do not cause significant problems in the 
adjacent teeth and surrounding tissues instead of 
prophylactic extraction in all age groups, especially 
older adults.
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