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Introduction: This study investigated the third molar impaction pattern in orthodontic pa-
tients with different skeletal malocclusions.

Materials and Methods: This cross-sectional study focused on lateral cephalometric imag-
es of orthodontic patients with confirmed third molars. Data was collected using a two-part check-
list that included patient demographics, clinical examination results, and cephalometric findings.
Analysis was performed with SPSS version 27 and the chi-square test at a significance level of 0.05.

Results: Most third molars were found to be mesially impacted (P < 0.0001). Tooth impaction
levels relative to the lower seventh tooth were classified as class C, with the most common rela-
tionship to the ramus being class I. Wisdom tooth impaction toward the ramus was significantly
associated with the ANB angle on the left side, the WITS score, and vertical facial height on both
sides, but not with the gonial angle. On the left side, a significant relationship existed between the
wisdom tooth level and the WITS scale. Additionally, the impaction angle correlated significantly
with the ANB angle on the right maxilla, the WITS scale on the left mandible, and vertical facial
height on both the left mandible and right maxilla.

Conclusion: Impacted third molars with the mesiangular angle being the most prevalent. Most
patients had Class I malocclusion. A significant association was noted between wisdom tooth im-
paction toward the ramus and the ANB angle on the left side. Additionally, the level of the wisdom
tooth relative to the seventh tooth showed a significant relationship with the Wits appraisal on the

left side.
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Introduction

hird molar impaction is a pathological con-

dition where the wisdom teeth (third molars)

fail to erupt into the dental arch within the
expected time frame or remain completely embedded
within the jawbone [1]. In different populations, the
prevalence of impacted wisdom teeth is reported to be
between 16 and 70% [2]. The prevalence of impacted
wisdom teeth has been reported to be 24.3% in Japan
[3] and 18.1% in northern Iran [4]. Failure to erupt
properly or to impact can cause a variety of problems,
including changes in the position of adjacent teeth,
malocclusion, periodontal disease, loss of arch length,
cysts or tumors, root resorption of adjacent teeth, peri-
coronitis, and accumulation of food around adjacent
teeth [5,6]. The third molar has a wide range of vari-
ations in its formation, morphological characteristics
of its crown and root, and whether it exists or not. The
third molar starts developing between the ages of 3 to
4 years, and it begins to calcify between the ages of 7
to 10 years. Despite this, the eruption’s duration varies
from 14 to 24 years in different populations [7]. The ex-
traction of impacted third molar is the most common
oral and maxillofacial surgery [8] and should be per-
formed as soon as the dentist diagnoses it, as delaying
it can cause complications in adulthood [6]. The best
time to remove teeth is when two-thirds of their roots
have formed. The root of the tooth being less formed
will make it harder to extract and the tooth will have a
greater tendency to rotate [6].

The classification of wisdom tooth impaction has
been accomplished through multiple methods [9].
These classifications are based on factors such as the lev-
el of impaction, angulation of the third molar, and the
relationship of the third molar with the anterior border
of the ramus of the mandible [3,10]. The most widely
used classification to date is that of Paul and Grego-
ry (1933) for depth and Ramos relationship [3,10] and
the Winter/Acher (1975) classification for angulation
[11,12]. Factors such as lack of space, impaired skeletal
growth, increased tooth size, and delayed maturation
of third molars cause them to become impacted [13].
Skeletal malocclusion or jaw misalignment is a com-
mon congenital defect that occurs due to deviation in
the development of the upper and/or lower jaw, which
will have a great impact on the position, alignment,
and health of the teeth, including the impaction of the
third molar [14]. Crowding of the dental arch due to
a small jaw size can prevent the third molars erupting
properly. In contrast, impacted third molars can exert
pressure on the surrounding teeth and bone, potential-
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ly causing jaw misalignment [15,16]. It has been shown
that the likelihood of distoangular impaction in Class II
malocclusions is higher due to the greater space at the
back of the mouth [17]. Conversely, in Class III maloc-
clusions, mesiangular impaction is more common due
to the limited space in the back of the mouth [18]. In
general, understanding the configuration of impacted
molars in a region is an important clinical issue, as
impacted teeth are prone to periodontal diseases and
early treatment of this problem is beneficial to reduce
related complications. There is limited information on
the prevalence and patterns of impacted third molars
and their association with skeletal malocclusions in
eastern Iran. Therefore, this study determined the im-
paction pattern of impacted third molars based on the
angle of placement, level of impaction relative to the
adjacent seventh tooth, and type of relationship to the
ramus in eastern Iran and evaluated the relationship
of these patterns with skeletal malocclusions. The find-
ings of this study may contribute to the development of
improved strategies for the management of impacted
third molars in this region.

Materials and Methods

Study design and participants:

This descriptive-analytical cross-sectional study in-
cluded all orthodontic patients aged 14 to 25 years who
were referred to the Faculty of Dentistry and private
orthodontic offices in Birjand.

Inclusion and exclusion criteria:

All patients aged 14 to 25 years who were referred to
the Faculty of Dentistry and private orthodontic offic-
es in Birjand who had a radiographically proven third
molar were included in the study. In addition, due to
the continuous growth of the ramus and the change in
the eruption space for tooth 8, the minimum age for
selecting patients was 14 years for girls and 16 years for
boys. Patients with a history of orthodontic treatment,
congenital deformities such as cleft palate, congenitally
missing teeth, or a history of extraction of teeth 1 to 7
in both jaws, pathological bone lesions, oral cancer, and
genetic diseases with jaw symptoms and poor-quality
images were excluded from the study.

Sample size and sampling method:

The sample size for this study was calculated using the
population proportion formula, considering a confi-
dence level of 95%, a margin of error of 5%, a prev-
alence of third molar impaction of 40.5% based on
Hassan’s [19] research, d = 0.08, and factoring in a
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nonresponse rate of 25%. As a result, the sample size
determined for the study was 181 patients. Sampling
was conducted using convenience sampling until the
required sample size was reached.

Data collection

In this study, a two-part checklist was used to collect
data, including demographic information of the pa-
tients, clinical examination results, and lateral ceph-
alogram images. Demographic information included
gender and age and clinical information included third
molar impaction patterns, impaction shape in terms
of axial angle of the third molar, number of impacted
third molars, and skeletal jaw malocclusion patterns.
The Wits criteria were used to diagnose skeletal maloc-
clusion in the anterior-posterior dimension. In this cri-
terion, an ANB angle between 0 and 4 degrees is con-
sidered class I, an ANB angle > 4 degrees is considered
class II, and an ANB angle < 0 degrees is considered
class III [20,21]. Skeletal malocclusion in the vertical
dimension was assessed based on the SN-GoMe angle
and gonial angle. The SN-MP angles of < 27°, 27-37°,
and > 37° were considered for convergence (deep bite),
normal, and divergence (open bite) conditions [18].
Impacted wisdom teeth were classified based on 1- the
angle of tooth placement, 2- the relationship with the
anterior edge of the ramus (Pell & Gregory), and 3- the
relationship with the occlusal plane (Pell & Gregory) is
examined. The most common way to classify mandibu-
lar wisdom teeth is by the angle of the tooth’s longitudi-
nal axis relative to its adjacent tooth, the second molar.
Based on this, mandibular wisdom teeth are classified
into four types, which are mesiangular > vertical >
disangular > horizontal in order of prevalence. Also,
the types of mandibular wisdom tooth impactions in
terms of difficulty of extraction are disangular > verti-
cal> horizontal > mesiangular [22]. The second criteri-
on for the classification of the mandible, proposed by
Pell & Gregory, is the relationship to the anterior edge
of the ramus. The amount of tooth covered by the ra-
mus is the basis of this classification. In fact, this classi-
fication determines the position of the wisdom tooth in
terms of anteroposterior. Accordingly, the mandibular
wisdom teeth are divided into three categories in order
of surgical ease:

- “Level A” if the occlusal surface of the impacted tooth
is at the same level as the occlusal - “Level B” if the
occlusal plane is between the occlusal plane and the
cervical line of the adjacent tooth.

- “Level C” is when the occlusal plane of the impacted
third molar is below the aforementioned line.
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The third criterion for classification is the occlusal
plane relationship, which was proposed by Pell & Greg-
ory, and the depth of the mandibular wisdom tooth
placement relative to the height of the second molar is
the basis of this classification. Accordingly, mandibular
wisdom teeth are divided into three categories in order
of surgical ease [23]:

- Class I is labeled to a tooth located mesial to the an-
terior border of the ramus.

- Class II is when the tooth is half covered.

- Class III is when the crown is fully covered by the
anterior border of the ramus.

The gonial angle was measured by two different ob-
servers, each measuring it three times, and the mean
was chosen as the final record.

Study implementation

After obtaining informed consent from the patients
and recording demographic information, clinical ex-
aminations were performed by a dental student under
the supervision of an orthodontist, and the results were
recorded in the checklist. In two stages, radiographs
were taken from the patients and the image file was
loaded into the software. In case of discrepancy be-
tween the numbers and points, re-measurement was
performed for the third time and two more similar val-
ues were selected for analysis.

Data Analysis

Data analysis was performed using SPSS 27 software.
Frequency, frequency percentage, tables, mean, and
standard deviation (SD) were used to describe the data,
and chi-square tests were used at a significance level of
0.05 for analytical analyses.

Ethical Considerations

This study was approved by the Birjand University of
Medical Sciences Ethics Committee under the code
IR.BUMS.REC.1401.312. In addition, patients com-
pleted an informed consent form before participating
in the study and were assured that their information
would remain confidential and not published individ-
ually.

Results

In this study, data from 181 patients were analyzed.
The third molar impaction was prevalent in females (P
< 0.0001). The mesiangular angle of occlusion was the
most prevalent and the horizontal angle was the least
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prevalent (P < 0.0001). More information is provided
in Table 1. According to the chi-square statistical test,
there was no difference in the prevalence of impacted
wisdom teeth between the two sexes (Table 2). Rela-
tionship between ANB angle and WIST criterion with
tooth impaction relative to the ramus. On both sides,
the ANB angle between 0 and 4 degrees had the high-
est relation with all three types of occlusion, but this
relation was significant on the left side (p = 0.033) and
not significant on the right side (p = 0.078) (Table 3).
On the left, the most significant correlations were be-
tween class I, class I, and class III occlusions with Wits
scores between 0 and less than -1 and greater than 3
(p < 0.001). On the right, the most significant correla-
tions were between class I occlusions with Wits scores
between 0 and 2, and class II and class III occlusions
with Wits scores between less than -1 and greater than
3 (p < 0.001) (Table 3). There was a significant rela-
tionship between ramus impaction and vertical facial
height on both sides (p < 0.001 for both sides) (Ta-
ble 3). Gonial angle had no relationship with wisdom
tooth impaction relative to the ramus on either side
(p = 0.873 and p = 0.302 for the left and right sides,
respectively). (Table 3). ANB angles of 1-5°, > 5°, and <
1° were considered for Cl I, Cl II, and Cl III malocclu-
sions in the anteroposterior dimension. The ANB angle
is not related to the impaction of the wisdom tooth
relative to the occlusal surface of the adjacent tooth
on either side (p = 0.174 and p = 0.089 for the left and
right sides, respectively) (Table 4). On the left, there is
a significant relationship between the level of wisdom
tooth placement relative to tooth seven and the WITS
scale. (p = 0.011). However, on the right, there was no

relationship between the WITS scale and the level of
wisdom tooth placement relative to tooth seven (p =
0.176) (Table 4). There is no significant relationship
between the vertical height of the face and the level of
wisdom tooth placement relative to the adjacent tooth
on either side (p = 0.06 for the left side and p = 1 for
the right side) (Table 4). No relationship was observed
between the level of wisdom tooth placement and the
gonial angle on either side (p = 0.367 and p = 0.821 for
the left and right sides, respectively) (Table 4). On the
right side, there is a significant relationship between
the ANB angle and the angle of impaction (p = 0.02).
In distoangular and vertical impacts, the highest ANB
angle observed was between 0 and 4 degrees (Table 5).
There is no correlation between the ANB angle and the
angle of impaction of the wisdom tooth in the lower
jaw on either side (p = 0.621 and p = 0.119 for the right
and left sides, respectively) (Table 5). There is no cor-
relation between the angle of impaction and the Wits
scale in the maxilla (left side p = 0.286 and right side
p = 0.287) (Table 5). Only on the left side was there a
significant relationship between the Wits scale and the
angle of the impacted wisdom tooth (p = 0.001). In
mesiangular and disangular impacted teeth, the high-
est WITS size observed was less than -1. In horizontal-
ly impacted teeth, the highest Wits size observed was
between 0 and 2 mm (Table 5). Only on the right side
was there a significant relationship between vertical fa-
cial height and wisdom tooth impaction angle in the
maxilla (p = 0.005) (Table 15). Only on the left side was
there a significant relationship between vertical facial
height and wisdom tooth impaction angle (p = 0.031)
(Table 5).

Table 1. Comparison of the distribution of impacted wisdom teeth based on study variables.

Variable

Gender

Positioning angle

The level of tooth impaction relative to tooth
seven of the lower jaw

right side

left side

Impact third molar p-value
Number Percent
Female 429 62.81 < 0.0001
Male 254 37.18
Mesi-angular 321 46.99 < 0.0001
Distal-angular 289 42.31
Vertical 52 7.61
Horizontal 21 3.07
A 7 4.00 0.676
B 53 30.28
C 115 65.71
A 4 23.32 0.676
B 48 27.90
C 120 69.76

o
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Variable Impact third molar p-value
Number Percent

Type of relationship with Ramos right side I 90 51.42 0.739
11 31 17.71
1 54 30.85

left side I 99 57.55 0.494
II 29 16.27
11 45 26.16

Table 2. Comparison of the distribution of impacted wisdom teeth by gender and jaw.

Gender Impacted third molar p-value
Low-right Low-left Up-right Up-left
(N (%)) (N (%)) (N (%)) (N (%))
Female 108 (62.80) 109 (62.30) 107 (62.87) 105 (62.87) 0.99
Male 64 (37.20) 66 (27.70) 62 (36.68) 62 (37.12) 0.98
Total 172 (100) 175 (100) 169 (100) 167 (100)

Table 3. Relationship between the relationship between ANB angle, WIST criterion, vertical height and Gonial angle
with tooth impaction relative to the ramus.

Side ANB Latent towards Ramos WIST Latent towards Ramos Face Latent towards Ramos Go- Latent towards Ramos
mal- I i m p  (mm g o o Pval- e I o o Pval- nial o o P
occlu- Val- ue** tical uer  angle Val-
sion et height ue*
Left Class 16 3 1 0.033 <-1 22 17 8 < 0.0001 Deep 18 5 3 <0.0001 < 15 3 7 0.873
I (17.80)  (9.70)  (1.90) (24.40)  (54.80) (1450 Bite (20.00)  (16.10)  (5.60) 112 (1670 (9.70)  (13.00)
Class 44 19 30 0-2 41 5 20 Nor- 43 25 37 113- 57 21 34
I (48.90)  (1.30)  (s5.60) (45.60)  (16.10) (700 mal  (47.80) (80.60)  (68.50) 127 (3.30)  (67.70)  (63.00)
Class 30 9 23 <3 27 9 26 Open 29 1 14 > 128 18 7 13
I (33.30) (2200 (44 (30.00)  (29.00) (.10 Bite (32200 (3.20)  (25.90) ©00) (2260 (24.10)
Right  Class 17 2 1 0078 <. 29 13 6 <0.0001  Deep 18 4 3 <0000l <112 ]5 2 7 0.302
II (17.20) (7.10)  (2.20) (29.30)  (46.40)  (13.30) Bite (18.20)  (14.30)  (6.70) as0 (7100 (15.60)
Class 50 17 24 0-2 44 5 14 Nor- 47 23 33 113- 61 18 33
I (50.50)  (60.70) (5330 (44.40)  (17.90)  @L0) mal (47.50)  (82.10)  (73.30) 127 6160 (6430)  (73.30)
Class 32 9 20 <3 26 10 25 Open 34 1 9 = 23 8 5
11 (32.30) (32100 (4440 (26.30)  (35.70)  (55.60) Bite (34.30)  (3.60)  (20.00) 128 (23200 (2860)  (11.10)

Table 4. Relationship between the ANB angle, WITS criteria, vertical height and the position of the wisdom tooth
relative to the adjacent seventh tooth.

Side ANB Wisdom tooth placement level WIST Wisdom tooth placement level Face  Wisdom tooth placement level — Go- Wisdom tooth placement
ver- nial level
A B @ P A B @ P Val- tical A B C P &= A B C P
Val- ue** lizigits Val-  8le Val-
ue* ue* ue*
Left Class 0 (0.0) 18 44 0.174 <-1 1 13 48 0.011 Deep 0 14 12 0.06 < 2 8 15 0.367
biig (34.00)  (38.30) (14.30)  (24.50)  (41.70) Bite 0.0)  (26.40)  (10.40) 112 @se0 @510 (13.00)
Class 5 28 60 0-2 1 26 39 Nor- 6 26 73 113- 5 36 71
1 (71.40)  (52.80)  (52.20) (14.30)  (49.10)  (33.90) mal (85.70)  (49.10)  (63.50) 127 (7140 (67.90) (61.70)
Class 2 7 11 <3 5 14 28 Open 1 13 30 2 0 9 29
s (28.60)  (13.20)  (9.60) (71.40)  (26.40)  (24.30) Bite  (14.30) (2450)  (26.10) 128 (0.0) (700 (2520)
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Side  ANB Wisdom tooth placement level WIST Wisdom tooth placement level Face  Wisdom tooth placement level  Go- Wisdom tooth placement
ver- nial level
A B c P A B C  PvVa fied A B (©) PO A B (©) P
Val- uerr  height Val-  gle Val-
ue* ue* ue*
Left Class 0 (0.0) 14 47 0.089  <-] 1 12 48 0.176 Deep 0 7 18 1.00 < 0 8 16 0.821
1 (29.20) (920 (25.00)  (25.00)  (40.00) Bite  (0.0) (14.60) (15.00) 12 (0 (16700 (13.30)
Class 2 30 9 0-2 1 18 44 Nor- 3 29 71 113- 4 31 77
I (50.00) (6250) (420 (25.000  (37.50)  (36.70) mal (75.00)  (6040)  (59.20) 127 (000) (60 (6120
Class 2 4 14 <3 2 18 28 Open 1 12 31 b 0 9 27
o (50000 (g39) (11.70) (50.00)  (37.50)  (2330) Bite  (son (500 (2580 s o O @
Discussion changes in the position of third molars as they age [32,

In this study, which aimed to determine the pattern
of third molar impaction in orthodontic patients with
radiographically confirmed impacted third molars and
its relationship with types of skeletal malocclusion,
lateral cephalogram images were used to assess skel-
etal malocclusion. The study found that 62.81% of the
impacted third molars were in female patients, while
37.18% were in male patients. This finding aligns with
the results of most previous studies [24-27]. Howev-
er, some researchers have reported either no difference
in incidence between genders or a higher occurrence
in males [28-30]. The variation in reported prevalence
may be due to the different types of participants in-
volved in the studies. This difference is also linked to
the timing of mandibular growth cessation in men and
women. In women, jaw growth stops coinciding with
the eruption of the third molars, while in men, it con-
tinues until after the third molars erupt. As a result,
men generally have more jaw space [31]. In this study,
no significant difference was found in the distribution
of impacted third molars between the upper and lower
jaws in men and women.

In the current study, the mesiangular angle (46.99%)
was found to have the highest prevalence, while the
horizontal angle (3.07%) had the lowest prevalence,
confirming the findings of previous studies [32-34]. It
seems that the distribution of third molar impaction
angles is similar across most societies and ethnicities;
however, vertical impaction is the most common type
at older ages [35]. The average age of patients at the
time of the initial assessment of impacted third molars
has been identified as a significant factor influencing
the angle of impaction. As patients age, the retromolar
space and the Gregory Ramos Class 1 bridge tend to
increase. However, it’s important to note that impacted
third molars may change their position after the age
of 25. Therefore, it is necessary to re-evaluate patients
through radiographic imaging to detect any potential

o

36]. In this study, most patients had class I maloc-
clusion (53.71%), the WITS criteria between 0-2 mm
(class I), normal face vertical height, and gonial angle
between 113-127 degrees for both right and left lower
jaws. The Class I (51.7%) was also reported as prevalent
malocclusion in Saudi orthodontic patients [37], and
the Malay population, Class IT (46.1 %) was most prev-
alent [38]. This difference refers to the type of ANB
angle classification in two mentioned studies. In Al-
drees’ study, the most common skeletal malocclusion
using WITS appraisal was reported Class II [37]. In
that study, the skeletal Class I defined difference with
our study (WITS -1.8 to 0.8 mm). Notably, the ANB
angle and WITS appraisal don’t directly cause third
molar impaction; instead, they serve as a measurement
that indicates underlying skeletal relationships that
may predispose individuals to impaction. Specific clas-
sifications of the ANB angle, such as Class II or Class
III, correlate with distinct jaw sizes and shapes [39].
In addition, skeletal growth patterns influence both
the ANB angle and the space available for third molar
eruption [40]. WITS appraisal helps identify skeletal
discrepancies that can contribute to limited space in
the dental arches [41].

In the current study, wisdom tooth impaction to-
ward the ramus was significantly associated with the
ANB angle on the left side, WITS score and vertical
facial height on both sides; however, this relationship
was not significant with the gonial angle. In addition,
on both sides, there was no significant relationship be-
tween the impaction of the wisdom tooth relative to
the adjacent seventh tooth with the ANB angle, vertical
facial height, and gonial angle. Only on the left side, a
significant relationship was observed between the level
of the wisdom tooth relative to the seventh tooth and
the WITS scale. Also, the results of the study showed
that the impaction angle of the wisdom tooth had a sig-
nificant relationship with the ANB angle on the right
side of the maxilla, the WIST scale on the left side of
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the mandible, and the vertical facial height on the left
side of the mandible and the right side of the maxilla.
Briek and Grouber observed that individuals with high
vertical facial growth and skeletal class III were less
likely to have impacted wisdom teeth [42]. Tassokaret
et al. also reported similar results to Briek and Grou-
ber’s study [12]. Conversely, Sujit and Karuna did not
report a relationship between vertical and horizontal
facial growth and impacted wisdom teeth [43]. Gener-
ally, the space between the distal second molar and the
anterior border of the ramus is essential for the prop-
er eruption of third molars. Any alterations in skeletal
patterns can significantly impact the available space for
third molar development. For example, a Class II skel-
etal pattern, which is characterized by a retrognathic
mandible, may lead to a lower mandibular ramus [44].
This situation results in decreased space for third molar
eruption and an increased risk of impaction. Moreover,
skeletal patterns can influence the angle and depth of
impaction, with certain skeletal types being more sus-
ceptible to specific patterns of impaction, such as me-
sioangular or distoangular [45].

Conclusion

The impacted third molars were in female patients.
The mesiangular angle was found to have the highest
prevalence. Most patients had class I malocclusion.
Wisdom tooth impaction toward ramus was signifi-
cantly associated with the ANB angle on the left side.
On both sides, there was no significant relationship be-
tween the impaction of the wisdom tooth relative to
the adjacent seventh tooth with the ANB angle, vertical
facial height, and gonial angle. Only on the left side, a
significant relationship was observed between the level
of the wisdom tooth relative to the seventh tooth and
the WITS scale. The impaction angle of the wisdom
tooth had a significant relationship with the ANB angle
on the right side of the maxilla, the WIST scale on the
left side of the mandible, and the vertical facial height
on the left side of the mandible and the right side of
the maxilla.
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