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Objective: To evaluate the current pattern of third molar impaction in a sample of Saudi patients.
Methods: One thousand thirty-nine orthopantomograms (OPG) of patients ranging in age
from 19 to 46 years (536 males and 503 females) were evaluated to determine the frequency of
impacted third molars, their levels of eruption, and their angulations.

Results: Four hundred twenty-two (40.5%) of the 1039 OPG showed at least one impacted third
molar, with no significant difference between males (222; 52.6%) and females (200; 47.4%)
(P = 0.284). The most common number of impacted third molars per OPG was one (72.5%).
Impacted third molars were 1.64 times more likely to occur in the mandible than in the maxilla.
The most common angulation of impaction in the mandible was the mesial (33.4%), while the
most common angulation in the maxilla, was the vertical (49.6%). Level B impaction was the
most common in both maxilla (48.2%) and mandible (67.7%). There was no significant differ-
ence in the frequency of impaction between the right and left sides in both jaws.
Conclusion: The pattern of third molar impaction in the western region of Saudi Arabia is
characterized by a high prevalence of impaction that is greater in the mandibles and with no
sex predilection.
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Introduction
Tooth impaction is a pathological situation in which a tooth can not, or will not, erupt into
its normal functioning position, unless facilitated by treatment.' Etiology of permanent
teeth impaction includes several systemic and local factors. Cleidocranial dysplasia,
Down syndrome, endocrine deficiencies (hypothyroidism and hypopituitarism), febrile
diseases, and irradiation, are some of the systemic factors that may influence impaction
of permanent teeth.>* More commonly, local factors include prolonged deciduous tooth
retention, malposed tooth germs, arch-length deficiency, supernumerary teeth, odonto-
genic tumors abnormal eruption path, and cleft lip and palate.* ¢

Third molar is the most frequently impacted tooth.” The prevalence of third molar
impaction ranges from 16.7% to 68.6%."'® Most studies have reported no sexual predi-
lection in third molar impaction.”®!1315 Some studies, however, have reported a higher
frequency in white European females!”!® and Singapore Chinese females than males.'®

Several methods have been used to classify impaction, in which impaction is
described based on the level of impaction,'® the angulations of the third molars,? and
the relationship to the anterior border of the ramus of the mandible."

Depth or level of maxillary and mandibular third molars can be classified using
the Pell and Gregory classification system,' where the impacted teeth are assessed
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according to their relationship to the occlusal surface (OS)
ofthe adjacent second molar. If the third molar is at the same
level or above the occlusal surface of the adjacent second
molar, then it is classified as A. If it is between the OS and
the cervical line of the second molar then it is classified as B.
C level is when the third molar is below the cervical line of the
adjacent second molar.!® Third molars can also be classified
according to the relationship between the cemento enamel
junction (CEJ) of the impacted tooth and the associated bone
level (Table 1)." Level A is assigned to any impacted third
molar that is not buried in bone. Level B is assigned to any
impacted third molar that is partially buried in bone, when
any part of the CEJ is lower then the bone level. Level C is
assigned to impacted third molars that are completely buried
in bone.

Impacted third molars can also be classified according
to their angular relationship to the adjacent second molar.
Angulation of the impacted third molar can be determined
by evaluating the angle formed between the intersected lon-
gitudinal axes of the impacted third molar and the adjacent
second molar, as described by Winter,? either visually or by
using an orthodontic protractor (Table 2).'¢

In Saudi Arabia, pattern of third molar impaction has
not been assessed, except in one study which was conducted
in the central region 25 years ago.'* Haidar and Shalhoub'
evaluated 1000 orthopantomograms (OPGs) and reported an
incidence of 32.3% for third molar impaction with no sex
predilection. However, there are no other recent studies about
third molar impaction in Saudi Arabia. The objective of this
study was to evaluate the pattern of third molar impaction as
seen on panoramic radiograph in a sample of patients living
in the western region of Saudi Arabia.

Materials and Methods

Sample

This study was approved by the Ethical Research Commit-
tee at the Faculty of Dentistry, King Abdulaziz University
(KAU-FD), in which records of 1940 adult patients attending
KAU-FD, between the years 2005 and 2006, were reviewed.
One thousand thirty-nine orthopantomograms (OPG) of

Table | Classification of third molar impaction by level of the

impaction

Level Definition

Level A Not buried in bone

Level B Partially buried in bone (if any part of the CEJ was lower
then the bone level)

Level C Completely buried in bone

Abbreviation: CEJ, cemento-enamel junction.

Table 2 Classification of third molar impaction by angulation

Level of impaction Angulation of third molar

to second molar

Vertical impaction 10° to —10°
Mesioangular impaction I1°to 79°
Horizontal impaction 80° to 100°
Distoangular impaction —11°to -79°
Others 111°to —80°

Buccolingual impaction™

Note: *Any tooth oriented in a buccolingual direction with crown overlapping the roots.

patients aged 19 years and older (536 males and 503 females)
and their related data were selected from these records. The
remaining 53% were excluded for one of the following rea-
sons: aged younger than 19 years; a history of any dental
extraction; orthodontic treatment or dento alveolar trauma;
incomplete root formation of the third molars; any pathologi-
cal dento alveolar condition; any craniofacial anomaly or syn-
drome such as Down syndrome; cleidocranial dysostosis; and
the presence of incomplete records or poor quality OPG.

Methods

OPGs were reviewed by a single examiner in a dark room using
an appropriate X-ray viewer to determine the prevalence of
impacted third molars in the sample, their levels of eruption;
and their angulations. Third molar status was determined based
on the patient’s chart and the OPG. Third molar was considered
impacted if it was not in functional occlusion and at the same
time, its roots were fully formed. The level of impaction was
determined according to the relationship of the CEJ of the third
molar relative to the alveolar bone level (Table 1). The angu-
lation was assessed by measuring the angle formed between
the long axis of the third molar relative to the long axis of the
second molar, using an orthodontic protractor (Table 2).

Data was analyzed using a Pearson chi-square (x?) test,
performed using the Statistical Package for the Social Sci-
ences (version 15.0; SPSS, Inc, Chicago, IL). All assessment
was done by a single examiner to eliminate inter-examiner
errors. One hundred OPGs were reassessed twice, with a
two-week interval, to measure intra-examiner error. This
was found to be 9.3%.

Results

The average age of subjects with impacted third molars
was 28.11 = 7.25 years (Table 3). Of the 1039 OPGs,
422 showed at least one impacted third molar (Table 4),
with no significant difference between males (222; 52.6%)
and females (200; 47.4%) (P = 0.284). Accordingly, data of
males and females was pooled. The percentage of subjects
having impacted third molars was 40.5%. The total number
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Table 3 Age distribution of the sample

Number (%)  Age (mean * SD)

Total sample 1039 (100) 28.11 (7.25)
Impaction group Male 222 (52.6) 26.58 (6.60)

Female 200 (47.4) 26.77 (6.74)

Subtotal 422 (40.5) 26.67 (6.65)
Control group Male 314 (50.9) 29.46 (7.63)

Female 303 (49.1) 30.1 (7.44)

Subtotal 617 (59.5) 29.75 (7.55)

Abbreviation: SD, standard deviation.

of impacted third molars was 422. The most common number
of impacted third molars per OPG was one (72.5%) and the
least common number was four (3.3%) (Table 5).

The distribution of impacted third molars between the
upper and lower jaws was also evaluated (Table 6). The
proportion of impacted mandibular third molars (53.1%)
was significantly more than that of impacted maxillary third
molars (31.8%), and more than that of impacted upper and
lower third molars together (15.1%) (P = 0.000). Impacted
third molars were 1.64 times more likely to occur in the
mandible than in the maxilla.

The most common angulation of impaction in the man-
dible was the mesial (33.4%), followed by the horizontal
(27.5%). The most common angulation of impaction in the
maxilla was the vertical (49.6%), followed by the distal
(25.4%) (Table 7).

The occurrence of the different levels of impaction is
shown in Table 8. Level B impaction was the most common
in both maxilla (48.2%) and mandible (67.7%) (Table 8).
There was no significant difference between the right and
left sides in both the maxilla (P = 0.259) and the mandible
(P =0.363) (Table 9).

Discussion

This is the first study to evaluate the prevalence of third molar
impaction in the western region of Saudi Arabia. Unlike
other regions of Saudi Arabia, the western region of Saudi
Arabia, also known as Hijaz, is unique in its ethnic diver-
sity, which is mainly attributed to the Hajj occasion, where
Muslims from all over the world come to attend this yearly
Islamic pilgrimage in Makkah. Saudis who live in this region

Table 4 Gender distribution of the impaction group

Male Female Total Chi-square df Asymp.
sig. (2-tailed)
0.284

Number 222 200 422
Proportion 52.6% 47.4% 100%

1.147 |

Table 5 Distribution of third molar impaction by number of

impactions
No. of impactions Total (%) Chi-square df Asymp.
sig. (2-tailed)
| 306 (72.5) 7738 4  0.000
2 82 (19.4)
3 20 (4.8)
4 14 (3.3)
Total 422 (100)

Abbreviations: df, degrees of freedom; Asymp. Sig., asymptotic significance.

are of mixed ethnic origin and are descendants of Arabs,
Indians, Turks, Indonesians, Africans, and others. Most
have settled in the western region and eventually became
Saudis.?!

The sample size used was equivalent to the samples
used in many other international studies.'>'®?> However, our
sample is the most recent one. Selection criteria included
patients aged older than 19 years, as growth is essentially
completed by this age* and many third molars have their
roots completed by this time. The other selection criterion
(complete root formation of the third molars) was also used
to ensure correct judgment of the status of the third molar,
whether impacted or not. In addition, all patients having sys-
temic conditions that might cause impaction were eliminated,
since the scope of the present study focuses on the status of
third molars in healthy people.

In this study, the frequency of impacted third molars in
the western region of Saudi Arabia was estimated at 40.5%,
which is higher than the prevalence estimated in the central
region 25 years ago, which was reported to be 32.3%." In
addition to the time difference between the two studies, the
higher frequency seen in the western region can be attributed
to the different ethnic background of the people living in the
two regions. The reported prevalence in this study is also
higher than that reported by Eliasson et al** (30.3%), Hattab
et al® (33%), Monteluis' (32%), and Rajasuo et al*? (38%).
On the other hand, it is less than that reported by Morris and
Jerman® and Quek et al,'® who reported frequencies of 65.6%
in a study of 5000 subjects in USA and 68.6% in a sample
of 1000 subjects in Singapore, respectively.

Table 6 Distribution of impacted teeth by area of the jaw

Areaofjaw  Number (%) Chi-square df Asymp.

sig. (2-tailed)
Maxillary 184 (31.8) 3.58 3 0.000
Mandibular 306 (53.1)
Both 87 (15.1)
Total 577 (100)

Abbreviations: df, degrees of freedom; Asymp. Sig., asymptotic significance.

Abbreviations: df, degrees of freedom; Asymp. Sig., asymptotic significance.
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Table 7 Distribution (%) of third molar impaction by angulations

M D \'"4 H BL o] Total e df Asymp.
sig. (2-tailed)

Maxillary impacts 39 58 113 17 0 | 228 89.1 3 0.000

(17.1) (25.4) (49.6) (7.5) ©) 0.4)
Mandibular impacts 17 58 72 96 6 0 349 102.1 4 0.000

(334) (l6.6) (20.6) (27.5) (1.7) (©]
Total 156 5 185 114 6 | 577 160.2 4 0.000

(27) (19.9) (32.1) (19.8) n 0.2)

Abbreviations: M, mesioangular; D, distoangular; V, vertical; H, horizontal; BL, buccolingual; O, others; (2 chi-square; df, degrees of freedom; Asymp. Sig., asymptotic

significance.

No sex predilection was found in this study, which agrees
with the majority of the international studies about third
molar impaction, such as those performed by Montelius,'
Aitasalo et al,® Brown et al,'!! Dachi and Howell,” Haidar
and Shalhoub,”® Hattab et al,® Kramer and Williams,'* and
Morris and Jerman.? However, it disagrees with a few other
studies, such as those of Hellman,”” Hugoson and Kugelberg,'”
Murtomaa et al,'® and Quek et al'® who reported a higher fre-
quency of third molar impactions among females. The higher
frequency reported in females was explained as a consequence
of the difference between the growth of males and females.
Females usually stop growing when the third molars just begin
to erupt, whereas in males, the growth of the jaws continues
during the time of eruption of the third molars, creating more
space for third molar eruption.'**” However, the majority of
international studies show no sex predilection.

The current study is in agreement with those of Quek et al,'®
Kramer and Williams,'* and Moris and Jerman® regarding
the most common angulation in the mandible, which was the
mesioangular (33.5%). However, the findings are in contrast
to those of Hugoson and Kugelberg,'” who found the vertical
angulation to be the most common. This could be due to the fact
that a different method of classification of angulation was used
in this study. In the present study, the most common angulation
registered in the maxilla was the vertical angulation and this is in
agreement with Quek et al.'® However, it disagrees with Kruger
et al® who found that mesioangular impaction was the most
frequently observed pattern of impaction in the maxilla.

Level of impaction was assessed according to the level of
CEJ of the third molar relative to the alveolar bone height and
not according to the relationship to the occlusal surface of the
adjacent second molar. This is more objective since it excludes
any normally erupting third molars. The B level was the most
common level of impaction in both maxilla (48%) and man-
dible (67.5%) in this study. This agrees with the findings of
Quek et al'® but not those of Hugoson and Kugelberg,'” who
classified the level of the third molar differently, according to
the relationship of the third molar to the occlusal surface of the
adjacent second molar. They therefore included the erupted
third molars in determining the frequency of each level.

The etiology of the third molar impaction has been investi-
gated in many international studies. Several factors were reported
as possible causes for third molar impaction: including lack of
space distal to the permanent second molar; retarded third molar
mineralization; and early physical maturation.”=? Unfortunately,
the etiology of third molar impaction has never been investigated
in any Saudi population. Future studies are required to evaluate
the etiology behind this relatively high frequency of third molar
impaction in the western region of Saudi Arabia.

The present study, like most of the previous studies about
third molar impaction, used a hospital based sample, which
lacks randomization. More precise studies are necessary
to evaluate the impaction of third molars in a randomized
sample representative of Saudi Arabia. In addition, future
studies are required to evaluate the pattern of third molars
in the other regions of Saudi Arabia.

Table 8 Distribution (%) of third molar impaction by level of impaction

Jaw level A B C Total e df Asymp.
sig. (2-tailed)

Maxilla 103 110 15 (6.6) 228 75.71 2 0.000

(45.2) (48.2) (100)
Mandible 96 235 18 (4.9) 349 2.115E2 2 0.000

(27.5) (67.7) (100)
Total 199 346 31 (54) 577 5.322E2 3 0.000

(34.5) (60.1) (100)

Abbreviations: )7, chi-square; df, degrees of freedom; Asymp. Sig., asymptotic significance.
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Table 9 Distribution (%) of third molar impaction by side of
impaction

Right Left Total y? df Asymp.

side side sig. (2-tailed)
Maxillary 122 106 228 1273 | 0.259

(53.5) (46.5) (100)
Mandibular 166 183 349 0828 | 0.363

(47.7)  (52.3) (100)
Total 288 289 577 0.007 2 0.934

(49.8)  (50.2) (l100)

Abbreviations: )’ chi-square; df, degrees of freedom; Asymp. Sig., asymptotic
significance.

Conclusion

The pattern of third molar impaction in the present sample is
characterized by a high prevalence with no sex predilection.
It is higher in the mandible than in the maxilla. The most
common angulation was the mesioangular angulation in the
mandible, and the vertical angulation in the maxilla. The most
common level of impaction was the B level. There was no
significant difference between the right and left sides in both
jaws. Future studies are required to evaluate the pattern of
third molar impaction in other areas of Saudi Arabia.
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