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Evaluation of Radiographic Features of Third Molars with
Digital Panoramic Radiographic Images:
A Retrospective Cross-Sectional Study

Ucgiincii Biiyiik Az1 Dislerinin Radyografik Ozelliklerinin
Dijital Panoramik Radyografik Goriintiilerle Degerlendirilmesi:

Bir Retrospektif Kesitsel Calisma
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ABSTRACT Objective: This study aims to evaluate the prevalence of
impacted 3™ molar, angulation status, the level of eruption, relationship
with the occlusal plane of the 3™ molar teeth, and the rate of pathology
in their own and the adjacent tooth of Turkish adult individuals who ap-
plied to Akdeniz University Faculty of Dentistry via panoramic radio-
graphic images. Material and Methods: 700 patients were examined
for this retrospective study. In addition to the localization, eruption, an-
gulation, and occlusal level of the 3" molars, the accompanying patholo-
gies and the pathologies in the adjacent 2™ molars were recorded and
retromolar spaces were measured. p-value of <0.05 was considered sta-
tistically significant. Results: The rate of impaction in a total of 2800
3™ molars was 29%. Impacted 3™ molars were found at a higher rate
(54.4%) in the mandible. It was determined that the 3 molar teeth were
mostly in the vertical position (77.8%) and 63.1% of them were at level
A. 49.9% of mandibular third molar teeth were in class I. Conclusion:
Impacted 3™ molar teeth prevalence was 29 %. The most common an-
gulation status was vertical. According to the level of impaction, it was
determined that the occlusal planes of the 3™ molars and the 2™ molars
were at the same level most frequently. The location of the 3™ molar
completely in front of the anterior ramus was the most common position.
The most common pathology in the 3™ molars was caries, and no pathol-
ogy was found in the 2" molars except caries.

Keywords: Impacted teeth; panoramic radiography;
third molars

OZET Amac: Bu calismada, Akdeniz Universitesi Dis Hekimligi Fa-
kiiltesine bagvuran Tiirk eriskin bireylerin gomiilii 3. biiyiik az1 dis-
lerinin prevalansi, agilanma durumu, siirme diizeyi, 3. biiyiik az
dislerinin okluzal diizlemi ile iliskisi ve kendi ve komsu disteki patoloji
oranlarmin panoramik radyografik goriintiiler ile degerlendirilmesi
amaclanmistir. Gere¢ ve Yontemler: Bu retrospektif ¢alisma i¢in 700
hasta incelendi. Ugiincii biiyiik az1 dislerinin lokalizasyonu, siirme du-
rumu, agilanma durumu ve okluzal diizeyine ek olarak eslik eden pa-
tolojiler, komsulugundaki 2. bityiik az1 dislerinde goriilen patolojiler
kaydedilerek retromolar bosluklar 6lgiildii. Istatistiksel anlamliligin
p<0,05 oldugu varsayildi. Bulgular: Toplam 2800 3. molar diste go-
miilii olma oran1 %29 idi. Gomiilii 3. molar disler mandibulada daha
yiiksek oranda (%54,4) bulundu. Ugiincii molar dislerinin en gok dikey
pozisyonda oldugu (%77,8) ve %63,1’inin A diizeyinde oldugu tespit
edildi. Mandibular 3. molar dislerin %49,9’u sinif I’deydi. Sonug: G6-
miilii 3. molar dis prevalanst %29 idi. Ugiincii molarlarda en yaygin
goriilen agilanma durumu dikey agilanma idi. impaksiyon seviyesine
gore en sik 3. molarlarin ve 2. molarlarin okluzal diizlemlerinin ayni se-
viyede oldugu tespit edildi. Mandibular 3. molar dislerin anterior ra-
musun tamamen 6niinde yer almas1 en sik goriilen pozisyondu. Ugiincii
molarlarda en sik goriilen patoloji ¢iriiktii ve 2. molarlarda ¢iiriik di-
sinda patolojiye rastlanilmadi.

Anahtar Kelimeler: Gomiilii disler; panoramik radyografi;
tiglincii molar disler

Tooth impaction is an eruption failure that can
be pathological and impacted teeth cannot become to
their normal functional location.' The most frequently
impacted teeth are the 3™ molar teeth, and this rate

constitutes 98% of all impacted teeth.> Because the
3 molars are the last to take their place in the dental
arch, they remain impacted for many reasons, such
as racial variations, early physical maturation, de-
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layed facial growth, insufficient arch size, increased
crown size, late mineralization of the 3™ molars, ab-
sence of the deciduous tooth preceding it and eruption
of other teeth in the distal direction.’* A range of be-
tween 10.27% and 68.6% prevalence of impacted 3™
molar has been reported in the literature.*’-!1

While impacted 3™ molars may remain asymp-
tomatic, they can cause pericoronitis, cyst, neoplasm,
periodontitis, root resorption, pathological changes
in the adjacent tooth, orofacial pain, temporo-
mandibular joint disorders.®”!''> The presence of
pathology in the impacted 3™ molar is multifactorial
and the level of eruption and angulation status affect
the development of pathology.'?

The panoramic radiographic imaging technique
is simple and the radiation dose is lower than cone
beam computed tomography. With panoramic radio-
graphs, it is possible to evaluate the teeth and sur-
rounding structures in the lower and upper jaws on
the same film. Although it has some limitations such
as superpositions and lack of cross-sectional infor-
mation, it is preferred by many researchers in the
evaluation of 3™ molar teeth.!>!*

This retrospective study aims to evaluate the
prevalence of impacted 3™ molar, angulation status,
the level of eruption, relationship with the occlusal
plane of the 3 molar teeth, and the rate of pathol-
ogy in their own and the adjacent tooth of Turkish
adult individuals who applied to Akdeniz Univer-
sity Faculty of Dentistry via panoramic radiographic
images.

I MATERIAL AND METHODS

This study was confirmed by the Akdeniz University
Faculty of Medicine Ethics Committee (Ethics ap-
proval number: 70904504/223) and was conducted in
accordance with the principles of the Declaration of
Helsinki.

The records of 3924 patients who presented to
the Akdeniz University Faculty of Dentistry, Oral and
Maxillofacial Radiology Department, for any reason
between August 2018-October 2018 were assessed.
The following criteria were used for the study. The
inclusion criteria were: (1) age range between 18- 50
years, (2) presence of all third molars, (3) presence
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of all 2" molars and first molars, (4) absence of
trauma, and (5) systemic diseases affecting the bone
structure. Panoramic radiographic images of patients
with the craniofacial anomaly, hereditary disease af-
fecting the bone structure, pathology in the den-
toalveolar region, and history of any 3™ molar tooth
extraction were excluded from the study, PRIs with
poor image quality and vertical or horizontal distor-
tion were not evaluated. According to these criteria,
700 panoramic radiographic images were included in
the study. In addition to demographic data, the local-
ization, eruption status, angulation status, and oc-
clusal level of 3" molar teeth, radiographic pathology
of 3™ molar teeth, presence of pathological changes
seen in the 2™ molar due to 3" molars were recorded
and retromolar space was measured in maxilla and
mandible.

All panoramic radiographic images were ob-
tained using the Planmeca ProMax device (Planmeca
Oy, 00880 Helsinki, Finland), following the manu-
facturer’s instructions (66 kVp, 7 mA, and 16 sec-
onds). All panoramic radiographic images were
evaluated by the same investigator, who had seven
years of experience in dental radiology. Retromolar
space measurements were automatically calibrated
with the software program (Planmeca Romexis 4.0,
Helsinki, Finland).

While eruption status is classified as totally im-
pacted and erupted, the level of the 3™ molar about
the occlusal plane is classified according to Pell and
Gregory (Figure la, Figure 1b):5713

Level A: The occlusal plane of the 3™ molar is at
the same level as the 2" molar.

Level B: The occlusal plane of the 3% molar is
between the occlusal plane and the cervical line of
the 2™ molar.

Level C: The occlusal plane of the 3™ molar is
below the cervical line of the 2% molar.

In addition, mandibular 3" molars were classi-
fied according to along with the distance between the
anterior border of the mandibular ramus and the dis-
tal surface of the 2" molar:'®

Class I: The 3" molar located completely on the
anterior border of the ramus.
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FIGURE 1: lllustrative diagram of Pell and Gregory classifications; a: Level of the 3 molar about occlusal plane (level A, level B, level C); b: Mandibular 3 molar
classification according to along with the distance or width between mandibular ramus and the distal surface of the 2" molar (Class I, Class I, Class IIl).

Class II: Part of the 3™ molar covered by the an-
terior border of the ramus.

Class III: The 3™ molar is completely in the
ramus.

Retromolar space measurements on panoramic
radiographic images was shown in Figure 2.°

The angulation status of teeth was determined
according to Winter classification.>”'> In the Winter
classification, the angle between the long axis of the
2" molars and the 3" molars is taken into account;
vertical impaction: the angle is between +10 and -10
degrees; mesioangular impaction: the angle is be-
tween +11 and -79 degrees; horizontal impaction: the
angle is between +80 and +100 degrees; distoangular
impaction the angle is between -11 and -79 degrees;
others: the angle is between +101 and -80 degrees
and buccolingual impaction (Figure 3). The angle be-
tween the long axis of the 2" molars and 3™ molars
was determined with the Planmeca Romexis 4.0 soft-
ware program, which was developed for the Plan-
meca ProMax machine (Planmeca Oy, 00880
Helsinki, Finland) automatically.

Radiographic pathologies of the 3" molars were

LR N3

classified as “caries”, “restored”, “radiolucency of the
distal aspect of the 3 molar”, “cysts/tumor”, and

“others.” When pathologically widened pericoronal
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FIGURE 2: Retromolar space measurements on the panoramic radiographic
image; a line: Anterior border of the mandibular ramus; b line: Posterior bor-
der of maxillary 2 molar; ¢ line: Posterior border of mandibular 2" molar; x:
Retromolar space for maxilla and y: Retromolar space for mandibula.

space was 2.5 mm, the 3" molar was accepted as “ra-
diolucency of the distal aspect of the 3* molar.”!"-!8

After 4 weeks, all evaluations of randomly se-
lected 150 patients were repeated and intra-observer
variability was evaluated.

STATISTICAL ANALYSIS

Datas were statistically analyzed using SPSS (version
23.0, SPSS Chicago, USA). Normality was assessed
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FIGURE 3: lllustrative diagram of Winter classification of third molar angulation status.

using the Shapiro-Wilk test. For analysis of between-
group differences, the independent samples t-test was
used for normally distributed datas, and the not nor-
mally distributed datas were compared with Kruskal-
Wallis test. Qualitative variables were compared
using the Kruskal-Wallis, exact Fisher, chi-square,
and Mann-Whitney U tests. Intra-observer reliability
on numerical datas were analyzed using interclass
correlation coefficient, and nominal datas were ana-
lyzed using kappa coefficients. Statistical signifi-
cance was assumed p<0.05.

I RESULTS

The interclass correlation coefficient calculations for
the retromolar space measurement indicated good re-
liability (interclass correlation coefficient=0.98) and
the kappa coefficients were 0.999, 0.984, 0.983,
0.963, and 0.924 for the eruption status, angulation
status and occlusal level of the 3™ molar, pathologies
of the 3 molars, pathological changes in the 2" mo-
lars due to the 3™ molars, respectively.

Of the 700 panoramic radiographic images were
included in the study, 308 (44%) were male and 392
(56%) were female patients. The patients age range
was between 18 and 48 years. The mean age was
25.6+7.18. A total of 2800 3 molars were evaluated
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and 813 (29%) 3™ molars were found to be impacted.
The female/male ratio was 1:0.53 (n=531 and n=282
for females and males, respectively) and the impacted
3™ molars were significantly higher in females than
males (p<0.001). There was a significant difference
between age and eruption status and the impacted 3
molars declined with age (p<0.001).

There were 442 (54.4%) and 371 (45.6%)
impacted 3 molars in the mandible and maxilla,
respectively. The impacted 3 molars were signifi-
cantly higher in the mandibula (p=0.003).

1767 (63.1%) 3™ molars were in level A, 444
(15.9%) 3 molars were in level B, and 589 (21%)
3™ molars were in level C. 699 (49.9%) mandibular
3 molars were in Class I, 635 (44.6%) mandibular
3" molars were in Class II, and 76 (5.4%) mandibu-

lar 3" molars were in Class III.

2177 (77.8%) 3" molars were in the vertical po-
sition, 288 (10.3%) 3™ molars were in the mesioan-
gular position, 195 (7%) 3™ molars were in the
distoangular position, 133 (4.8%) 3™ molars were in
the horizontal position, 3 (0.1%) 3 molars were in a
buccolingual position, and 4 (0.1%) 3 molars were
in other positions. For the impacted 3 molars the
most common angulation status was vertical in the
maxilla (15.4%) and mesioangular in the mandible
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TABLE 1: The distribution of the 3" molar teeth according to their position and level of impaction.

Angulation status

Vertical Mesioangular Distoangular Horizontal Buccolingual
impactionn/%  impactionn/%  impactionn/%  impaction n/% impaction n/% Others n/% p value
Level A 1686/77.4 24/8.3 57/29.2 0/0 0/0 0/0
Level of impaction Level B 210/9.6 105/36.5 38/19.5 90/67.7 0/0 1/25 €0.001*
Level C 281112.9 159/55.2 100/51.3 43/32.3 3/100 3/75
Total 21771100 288/100 195/100 133/100 3/100 4/100

Chi square; level A: The occlusal plane of the 3" molar is at the same level as the 2" molar; level B: The occlusal plane of the 3" molar is between the occlusal plane and the cervical
line of the 2 molar; level C: The occlusal plane of the 3 molar is below to the cervical line of the 2" molar; vertical impaction: The angle is between +10 and -10 degrees; mesioan-
gular impaction: the angle is between +11 and -79 degrees; horizontal impaction: the angle is between +80 and +100 degrees; distoangular impaction the angle is between -11 and -
79 degrees; others: the angle is between +101 and -80 degrees and buccolingual impaction; n= number of patient; %: percentage; *:p<0.05.

(13.1%). For erupted 3 molars the most angulation TABLE 2: Pairwise comparisons of the levels of 3

status was vertical in both the maxilla and mandible molar impactions for retromolar space.
(67.7% and 62.2%, respectively). The distribution of

d . ) . Level of impaction Level A Level B Level C

T

the 3 molars according to their position and level of Level A 5 <0.001* <0.001*

impaction is shown in Table 1. Level B <0.001* . <0.001*
The mean retromolar space was smaller in fe- Level C <0.001" <0.001* :

males (12_5:|:4_77 mm) than males (1 3.85+5.63 Kruskal Wallis; level A: The occlusal plane of the 3 molar is at the same level as the

. . 2" molar; level B: The occlusal plane of the 3 molar is between the occlusal plane and
< .
mm) (p 0.00 1?’ in the maxilla (1 2.01%4.85 mm) the cervical line of the 2 molar; level C: The occlusal plane of the 3 molar is below to
than the mandibula (14.18+5.34 mm) (p<0.001), the cervical line of the 21 molar; *p<0.05.
and in the impacted 3™ molars (10.96+4.53 mm)

than the erupted 3 molars (13.97+5.21 mm)

(p<0.001). The difference between retromolar  was followed by restoration (n=55, 2%), radiolu-
space and the impaction level and the angulation cency of the distal aspect of the 3™ molars (n=34,
status (p<0.001 for both) were statistically signifi- 1.2%) and cyst/tumor (n=4, 5.1%). There was no sig-
cant. Table 2, Table 3 show pairwise comparisons nificant difference in pathological changes of the 3™
of the impaction level and the angulation status for molars between genders (p=0.173) and areas of the
retromolar space. jaw (p=0.066). There was a relationship between

While 2565 (91.6%) 3" molars didn’t show any pathological changes of the 3 molars and the angu-
pathological changes, caries (n=142, 5.1%) was the lation status and the level of impaction (p<0.001 for
most common pathology of the 3 molars and this both). In addition, there was a significant relationship

TABLE 3: Pairwise comparisons of 3 molar angulation status for retromolar space.
Vertical Mesioangular Distoangular Horizontal Buccolingual

Angulation status impaction impaction impaction impaction impaction Others
Vertical impaction - <0.001* <0.001* <0.001* 0.008* 0.09
Mesioangular impaction <0.001* - <0.001* 0.974 0.021* 0.288
Distoangular impaction <0.001* <0.001* - 0.001* 0.12 0.785
Horizontal impaction <0.001* 0.974 0.001* - 0.03* 0.318
Buccolingual impaction 0.008* 0.021* 0.12 0.03* - 0.391
Others 0.09 0.288 0.785 0.318 0.391

Kruskal Wallis; vertical impaction: The angle is between +10 and -10 degrees; mesioangular impaction: The angle is between +11 and -79 degrees; horizontal impaction: The angle is
between +80 and +100 degrees; distoangular impaction the angle is between -11 and -79 degrees; others: The angle is between +101 and -80 degrees and buccolingual impaction;
*p<0.05.
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TABLE 4: The distribution of pathological changes of 3 molar visible on radiographs according to level of impaction and
angulation status.
Level of impaction (n/%) Angulation status (n/%)

A B c p Vv M D H B 0 p value
No pathology 1556/55.6  426/152  583/20.8 1968/70.3 276/9.9 186/66  129/46 3001  3/0.1
Caries 135/4.8 703 0/0 13046 602 602 0/0 00 00
Restoration 552 0/0 00  <0.001* 54/1.9 1/0.1 0/0 0/0 00 00  <0.001*
Radiolucency of the 3¢ molar ~ 21/0.8 9/0.3 4/0.1 25/0.9 4/0.1 2/0.1 3/0.1 0/0 0/0
Cyst/tumor 0/0 2/0.1 2/0.1 0/0 110 110 110 0/0 1

Chi square; A: level A “The occlusal plane of the 3 molar is at the same level as the second molar”; B: Level B “The occlusal plane of the 3 molar is between the occlusal plane
and the cervical line of the 2" molar”; C: Level C “The occlusal plane of the 3" molar is below to the cervical line of the 2" molar”; V: Vertical impaction “The angle is between +10
and -10 degrees”; M: Mesioangular impaction “The angle is between +11 and -79 degrees”; H: Horizontal impaction “The angle is between +80 and +100 degrees”; D: Distoangular im-
paction “The angle is between -11 and -79 degrees”; O: Others “The angle is between +101 and -80 degrees and buccolingual impaction”; n: Number of patient; %: percentage; *p<0.05.

between age and the presence of pathological change bone they were classified as “impacted teeth”, if the
(p<0.001). (Table 4). alveolar bone was perforated by the 3™ molar, they
Caries 2.8% (n=79) of the 2™ molars due to 3¢ W€ included in the “erupted” group.
molar was detected and no external root resorption, In the current study, the impacted 3™ molars
cyst, or tumor formation in the 2" molar teeth. While ~ were significantly higher in females (p<0.001). Some
54 of them resulted from the vertical angulation sta- previous studies are compatible with this result.”*!!23
tus, 17 of them mesioangular, and 8 of them hori-  This can be explained by the stoppage of the devel-
zontal angulation. In addition, 55 of them resulted ~ opment of the jaws in females while the 3 molars

from the level A and this followed by the level B Just erupt, and the continuation of development of the
(n=23) and the level C (n=1). There was a significant ~ jaws in males.” On the other hand, some studies did-

relationship between the caries in the 2" molar due to 1t show a sexual predilection for the impacted 3"
the 3" molars and the angulation status and the level molars.**
of impaction (p<0.001 for both). While Yilmaz et al. found no statistically signif-

I icant difference in the distribution of the impacted 3™
DISCUSSION molars according to the localization, Sandhu and

In the current study, the prevalence of the impacted Kaur, Hattab et al., and Venti et al. showed a higher

3 molar was 29%. This result was lower than frequency of the impacted third molar in the max-

illa.>*%2* In the present study, it was found that the

Sandhu and Kaur, Hashemipour et al., Eliasson et al., ] e . '
impacted 3 molars were significantly higher in the

Hattab et al., Rajasuo et al., Morris and Jerman and . _ _
Quek et al. who found this prevalence 34%, 44.3%, mandible (p=0.003) such as Hashemipour et al.” This
30.3%, 33%, 38%, 65.6%, and 68.6%, respec- may be due to the fact that the mandibular bone is
: : ’ | : more compact than the maxilla, making it more dif-

tively.>*71921 These incidences of impacted teeth '
ficult for eruption.

may vary depending on age, gender, genetic factors,

race, and geographical differences related to nutri- There are several methods for classifying im-
tion, and these situations may be the reason for dif-  paction, such as the angulation status of the 3™ mo-
ferent results in the different studies.>%** In addition, lars, the level of impaction, and the relation to the
this variability may be due to different patient inclu- anterior border of the mandibular ramus.'? Accord-

sion criteria. The current study was conducted on ing to the level of impaction, the current study
Turkish adult individuals who had all 3" molars, all showed 63.1% A position, 15.9% B position, and
27 molars, and all first molars. In the current study, 21% C position, regardless of the maxilla or
if the 37 molar teeth are fully covered by alveolar mandible. In the current study, A position is higher
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than Hattab et al. (58%), Obiechina et al. (54.55%),
Polat et al. (53.2%), Almendros-Marques et al.
(44.9%), Monaco et al. (31.5%), Sandhu and Kaur
(27%), and Yilmaz et al. (%23) and this result simi-
lar with Hashemipour et al. (63.7%).3467:12.15.18.25
Among the previous studies, some studies examined
maxillar and mandibular 3' molars, while others ex-
amined only mandibular 3% molars.>¢"12.15:1825 Thig
situation can explain the different results of the pre-
vious studies. The 3™ molars in both jaws were con-
sidered in the present study.

According to Pell and Gregory’s classification
Class I (49.9%) was the most prevalent type of ramus
relationship in the mandibular 3™ molars and this was
followed by Class 11 (44.6%) and Class 111 (5.4%) in
the current study. While Almendros-Marques et al.,
Hashemipour et al., Monaco et al. and Obiechina et
al. found the most common type as Class 11 (87.4%,
63%, 63%, and 60.89%, respectively) in the
mandibular 3 molars, the current study showed it
was Class 1.7'2152 On the other hand, Class III was
the least prevalent type of ramus relationship and this
result was similar to mentioned study above.”!%!5%5
The 3" molar mostly being Level A and Class I in the
current study according to Pell and Gregory’s classi-
fication, suggests that the difficulty degree and com-
plications of a possible surgical procedure to be
performed in the population examined may be less.

An important parameter which is predicts the
eruption of the impacted 3™ molars is retromolar
space, measured from panoramic radiographic im-
ages.>* When the retromolar space is 14.3 mm in
males and 13.9 mm in females the possibility of erup-
tion is approximately 70%.>” The current study
showed that this space was 12.5+4.77 mm in females
and 13.85+5.63 mm in males and this difference was
significant (p<<0.001). This situation can be explained
why the impacted 3™ molar was common in female
patients in the current study. On the other hand, even
if retromolar space is adequate, the eruption cannot
be guaranteed.”® The possibility of the eruption is
100% when the retromolar space is at least 16.5
mm.” In the current study retromolar spaces in the
impacted 3™ molar and the erupted 3 molar were
10.96+4.53 mm and 13.97+5.21 mm, respectively.
When eruption status takes into consideration, the
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mean retromolar space was 10.65+4.60 in females
and 11.474+4.37 in males in the impacted 3™ molar.
This result was a little less than Yilmaz et al.’s study
(11.9 mm for females,13.8 mm for males) which is
conducted in the same race.® While Sandhu and Kaur
found the retromolar space 12.86+3.10 mm in the
maxilla and 15.34+2.99 mm in the mandible, Yilmaz
et al. found this space 11.3 mm in the maxilla and 14.
2 mm in the mandible.** The current study showed
that the retromolar space was 12.01£4.85 mm and
14.18+5.34 in the maxilla and the mandible, respec-
tively, and this result is similar to the mentioned stud-
ies.** While the use of panoramic radiographic
images for measurements is controversial because of
the distortion and magnification inherent to the
methodology, measurements can be made more ac-
curately if patient positioning is optimal.®® All
panoramic radiographic images were obtained by the
same technician following the manufacturer’s in-
structions. In addition, the mesiodistal widths of the
mandibular first molar teeth were evaluated bilater-
ally for detecting horizontal distortion, and images
with greater than a size difference of 1 mm were ex-
cluded from the study.*!

While Kruger et al. found that the most 3™ mo-
lars were mesioangular in both jaws, according to
some studies the most impaction in young adults was
vertical angulation status.!*2%3233 In the current study
the most angulation status was vertical angulation
(77.8%). For maxillary 3™ molars, while some stud-
ies showed that the most angulation status is vertical
angulation, Kruger et al. found that mesioangular an-
gulation status was the most frequently observed pat-
tern.”?2? For the mandible 3" molars, while some
studies showed that the most angulation status is
mesioangular, some studies found that vertical angu-
lation status was the most frequently observed pat-
tern > 71224283234 Tn the current study, the most
angulation status was vertical in the maxillar im-
pacted 3™ molars (15.4%) and mesioangular in the
mandible impacted 3™ molars (13.1%). Mesioangular
angulation in the mandible may be the result of their
late maturation and development, lack of space in the
mandible at a later age, and eruption path.” For the
erupted 3™ molars the most angulation status was ver-
tical in both the maxilla and mandible (67.7% and
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62.2%, respectively) in the current study. The use of
the different methods of classification of angulation
status, the level of eruption, the use of the different in-
clusion criteria, or different races can explain differ-
ent results of angulation status in similar studies.
Additionally, according to Venti et al. and Richard-
son to predict the impaction or eruption of the 3 mo-
lars before the age of 20 years may be improper due
to the continuous positional changes during further
development.?®%

The impacted 3 molar surgery is regarded as
the most common oral surgery.”® The frequency of
postoperative complications increases with age in im-
pacted 3 molars surgery. It is recommended that the
surgery should be done as soon as possible, especially
before the age of 24 for females.!® There was a sig-
nificant difference between age and the presence of
pathologies in the current study (p<0.001). Almen-
dros Marques et al. didn’t find any statistically sig-
nificant relationship between age and pathological
changes such as the appearance of infectious, nonin-
fectious, or neurological complications.!? While the
impacted 3 molars may be asymptomatic indefi-
nitely, they can cause systemic, local, or regional al-
terations of different severity. The decision of
whether asymptomatic impacted 3™ molars can be
surgically removed or not still causes confusion
among dental practitioners. Because the angulation
status and the level of eruption can induce the devel-
opment of pathology, this informations can help the
dental practitioners when deciding whether to remove
the impacted 3™ molars or not.'®

The pathological changes of the 3™ molars have
been examined in some studies.>*!® While Yilmaz et
al.and Akarslan et al. found the most common symp-
tom of 3™ molars as pain (39% and 37.05% respec-
tively), Polat et al. found as radiolucency of the distal
aspect of the impacted lower 3" molar (9.7%). The
most common pathological change of the 3" molar
was “caries” in the current study (5.1%) and this re-
sult was quite similar to Polat et al.’s (5.3%).>%!3

The pathologically widened pericoronal space
cut-off value is 2.5 mm for the panoramic radio-
graphs.'” The current study showed that the radiolu-
cency of the distal aspect of the 3™ molar was quite
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smaller (1.2%) than Polat et al. (9.7%).'* While the
current study evaluated the maxillar and the
mandibular 3 molars, Polat et al. included only
lower impacted 3 molars in their study.'® This sit-
uation can explain the different results between the
studies.

The impacted 3™ molars can cause caries of the
27 molar, with estimates varying between 1% and
12.6%.'%%5 The current study is compatible with the
literature and this frequency was 2.8%. This result of
the current study was smaller than Al-Khateeb et al.*
The current study showed no external root resorption,
cyst, or tumor formation in the 2" molar teeth.

STUDY LIMITATIONS

This study has some limitations. The first is that the
study design was a cross-sectional study and the 2"
was that it was single-centered. The 3™ was that it was
based only on radiographic diagnosis and clinical
findings could not be examined. This may have led to
misinterpretation or misdiagnosed some conditions
that cannot be detected radiographically such as
enamel caries, and gingival and mucosal lesions.

I CONCLUSION

The impacted 3™ molars prevalence was 29%. The
impacted 3™ molars were significantly higher in fe-
males than males and were significantly higher in the
mandibula than the maxilla. The most common level
of impaction was level A, where the occlusal planes
of the 3™ molars and the 2™ molars were at the same
level. The most common angulation status was verti-
cal. Mandibular 3™ molars were mostly located ante-
rior to the anterior border of the ramus (Class I). The
retromolar space was significantly smaller in females
than males; in the maxilla than mandibula and in the
impacted 3 molars than the erupted 3™ molars. The
most common pathological change of the 3 molars
was “caries” and there was a relationship between
pathological change of the 3" molar and the angula-
tion status and the level of impaction. There were no
pathological changes on the 2" molar teeth except for
caries and there was a relationship between caries in
the 2" molar due to the 3™ molars and the angulation
status and the level of impaction.
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