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ABSTRACT

Introduction: Impaction may be defined as the failure of complete eruption into a normal functional
position of one tooth within normal time due to lack of space in the dental arch, caused by obstruction by
another tooth or development in an abnormal position. The mandibular third molar is the most frequently
impacted tooth. The incidence varies from 9.5% to 68% in different populations.

Methods: The study was conducted in Department of Oral Surgery, Faculty of Dentistry, University in Sa-
rajevo. Study represents retrospective analysis of panoramic radiographs (orthopantomograms) of patients
referred to Department of Oral Surgery from January 2010 to February 2013 with indication for surgical
removal of impacted third molars.

Results: Of the 2000 radiographs, 761 presented with at least one impacted third molar (38%). A total
of 1034 impacted mandibular third molars were present (51.7%). The most common age group was third
decade (61.2%). Significant statistical difference in incidence of third molar impaction was found between
females and males (p<0.05), but there was no statistical difference in incidence in urban and suburban
population (p=0.374). Vertical angulation was the most common pattern of impaction (65%). Frequency
of third molars erupted into their normal position (class I1A) was 42 %. Impacted mandibular molars were
associated with periodontal pockets in 134 (6.5%) cases and with dentigerous cysts in 5 cases (0.2%).

Conclusion: The present study provides useful data regarding the clinical status of third molars in popula-
tion of Bosnia and Herzegovina.
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INTRODUCTION eruption into a normal functional position of one
Impaction may be defined as the failure of complete tooth within normal time due to lack of space in the
dental arch, caused by obstruction by another tooth
or development in an abnormal position (1). The
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is the most frequently impacted tooth (4). The inci-
dence varies from 9.5% to 68% in different popula-
tions (5-8).

Several factors have been reported to be respon-
sible for the high rate of impaction of mandibular
third molars. These include deficient space in the
dental arch (9), unfavourable angulations and aber-
rant path of eruption, density of overlying soft and
hard tissues, and the late eruption sequence (4). Me-
siodistal width of the third molar may also play a
role in the tendency for impactions. Svendsen and
Maertens have reviewed in detail the etiology of
third molar impactions. Two of the cited causes are:

1. lack of space: insufficient anterior-posterior
dimension, transverse distance of the alveolar
process in the third molar region. Wide alveolar
shelves and a greater mandibular width at the ra-
mus in relation to the intermolar width is impor-
tant for succesful eruption of the third molars.

2. Late third molar mineralization and early physi-
cal maturation (10).

Some of the pertinent causes of insufficient ante-
rior-posterior space are tooth jaw size discrepancy
from evolutionary changes, and insufficient sagital
growth of the mandible as continuous elongation of
the third molar region between 8 and 20 years of
the age is necessary. According to Richardson, this
elongation provides for forward movement of the
first molar, together with ramus resorption to pro-
vide third molar space for eruption (11). Although
third molar impaction has multifactorial elements,
inadequate retromolar space for eruption is consid-
ered to be the major factor (12,13).

Most studies have reported no sexual predilection
in third molar impaction (8,13,14). Some studies,
however, have reported a higher frequency in fe-
males than males (8,15): in white European females
(15,16) and Singapore Chinese females than males
(8). Impacted teeth are often associated with peri-
coronitis, periodontitis, cystic lesions, neoplasm,
root resorption and can cause detrimental effects on
adjacent tooth (17).

Several methods have been used to classify impac-
tion, in which impaction is described based on the
level of impaction (18), the angulations of the third
molars (19), and the relationship to the anterior bor-
der of the ramus of the mandible (18). Winter’s (19)
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and Pell and Gregory (18) classifications are most
commonly used to classify impacted mandibular
third molars. In Winter's classification, the angula-
tion of impaction of the mandibular third molar is
determined by the angle formed between the inter-
sected longitudinal axes of mandibular second and
third molars (19). Level (depth) of impaction can
be classified using the Pell and Gregory classifica-
tion system, where the impacted teeth are assessed
according to their relationship to the occlusal sur-
face of the adjacent second molar, and their posi-
tion according to anterior border of the ramus of the

mandible (10).

The aim of our study was to evaluate the incidence
and the pattern of impaction of mandibular third
molars in population of Bosnia and Herzegovina
using panoramic radiographs of patients referred to
Department of Oral Surgery Faculty of Dentistry,
University in Sarajevo.

METHODS

Study sample

The study was conducted in Department of Oral
Surgery, Faculty of Dentistry, University in Sarajevo.
Study represents retrospective analysis of panoramic
radiographs (orthopantomograms) of patients re-
ferred to Department of Oral Surgery from January
2010 to February 2013 with indication for surgi-
cal removal of impacted third molars. Upon giving
necessary information to patients regarding medi-
cal procedure, the patients signed the consent. Two
thousand radiographs were reviewed and related
data were selected from their dental records. Data
were entered in data base specially designed for this
study. Inclusion criteria of the study group was com-
plete root formation of mandibular third molar. Ex-
clusion criteria were: patients younger than 19 years,
poor quality of OPG, incomplete records, presence
of dentoalveolar trauma or other pathological den-
toalveolar condition, presence of any systemic or
craniofacial anomaly or syndrome (such as Down
syndrome, cleiodocranial dysostosis) and absence of
mandibular second molar.

Radiography analysis
To eliminate the inter-examiner errors, the radio-
graphs were analyzed by a single examiner in a dark



TABLE 1. Winter's classification of impacted mandibular third molars

Vertical impaction 10° to -10°
Mesioangular impaction 11°t0 79°

Horizontal impaction 80° to 100°
Distoangular impaction -11° to -79°
Other impactions 111° to -80°

Buccolingual impaction

any tooth oriented in a buccolingual direction
with crown overlapping the roots

room using an appropriate X-ray viewer and mag-
nifying lenses. The angulation and class and type
pattern of impaction were established via visual im-
pression. The radiographs were interpreted for the

following:

1.

Presence of impacted mandibular molars. Third
molar was considered impacted if it was not in
functional occlusion and at the same time, its
roots were fully formed.

2. Angulation pattern of impacted mandibular

molars. The angulation of impacted third molar
was documented based on Winter’s classification
with reference to the angle formed between the
intersected longitudinal axes of the second and
third molars: the vertical impaction (10° to -10°),
mesioangular impaction (11° to 79°), horizontal
impaction (80° to 100°), distoangular impaction
(-11° to -79°), others (111° to -80°) and bucco-
lingual impaction (any tooth oriented in a buc-
colingual direction with crown overlapping the
roots) (table 1).
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Table 1 shows the angulation of impacted third mo-
lar based on Winter’s classification with reference to
the angle formed between the intersected longitudi-
nal axes of the second and third molars.

3. Class and type pattern of impacted mandibular
molars. The level of eruption was documented
according to the classification of Pell and Grego-
ry as follows:

Class I: The crown of the impacted mandibular
third molar is completely anterior to the anterior
border of the ramus of the mandible.

Class II: Approximately one half of the crown is
covered by the ramus

Class III: The impacted mandibular third mo-
lar is located completely within the mandibular
ramus.

Position A: Occlusal surface of the impacted
mandibular third molar is level or nearly level
with the occlusal plane of the second molar.

Position B: Occlusal surface of the impacted
mandibular third molar is between the occlusal
plane and cervical line of the second molar.

Position C: Occlusal surface of the impacted
mandibular third molar is below the cervical line
of the second molar.

Statistical analysis

The data were recorded into specially designed forms
containing the following information: age, gender,
place of residence, region, impacted tooth, angula-
tion of impaction (according to Winter's classifi-
cation), level of impaction (according to Pell and
Gregory classification), pathology and complica-
tions associated with impacted and semi-impacted
third molars. To facilitate the analysis and presenta-
tion of data in tables, numerical codes were asigned
for each variable. Data were analyzed using Statis-
tical package for Social Sciences SPSS (SPSS Inc,
Chicago, USA) version 20.0. An unpaired t-test was
used for the statistical analysis at significance level
of P<0.05 to compare variables between groups. All
data regarding patient identification and medical
history were kept confidental.

RESULTS

Of the 2000 radiographs, 761 presented with at
least one impacted third molar (38%). A total of
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1034 impacted mandibular molars were present:
508 (24.5%) mandibular left third molar (38) and
526 (25.4%) mandibular right third molar (48). Of
the 761 patients, 270 (36%) were male and 491
(64%) female. The male to female ratio was 1:1.8.
The age range was from 19 to 85 years with mean
age * standard deviation = 27+ 9. The most com-
mon age group was third decade (61.2%) followed
by the forth (19.3%). Significant difference in inci-
dence of impaction was found between females and
males (p<0.05). There was no statistical significance
in prevalence of impacted third molars in urban and
suburban population (p=0.374). Impacted man-
dibular third molars were predominantly associ-
ated with impacted maxillary third molars: bilateral
maxillary and mandibular impaction of third molars
were present in 139 (23.5%) cases. Unilateral im-
pacted mandibular third molars were present in 116
(19.6%) cases and bilateral impacted mandibular
third molars in 92 cases (15.6%).

Vertical angulation was the most common pattern of
impaction (65%), followed by mesioangular (20%),
horizontal (9%), distoangular (5%) and buccolin-
gual (1%). Other angulation (inverted) was present
in less than 1% of cases (table 2, figure 1). The occur-
rence of different pattern of angulation of impacted
mandibular third molars in males and females shows
statistical significance (p<0.05).

The occurrence of different level of impaction is
shown in table 2. Majority of patients presented
with class I (59%), followed by class II (29%) and
class III (12%). Frequency of third molars erupted
into their normal position (class IA) was 42%. Most
common pattern of impaction is IIB (13.6 %), IIA
(11.7 %), IB (10.7 %) and IIIC (10.2%). Rarest
patterns are IITA (0.8%) and IIIB (0.7%).

The most common pathology associated with im-
pacted third molars is dental caries in the second or
third molar (figure 2) which was recorded in 174
cases (17% of cases). Impacted mandibular third
molars were associated with periodontal pockets (fi
gure 3) in 134 (13 %) cases, dentigerous cysts (fi
gure 4) in 5 cases (0,5 %) and root resorption of
second molar (figure 5) in 2 cases (0.2%). Major-
ity of periodontal pockets were present in impacted
molars with vertical angulation (81%) and Class 1I
of level of impaction (52%), which was statistically
significant (p<0.05).
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TABLE 2. Angulation pattern of mandibular third molars based on Winter's classification).

Vertical Mesioangular Horizontal Distoangular Other Bucolingual
angulation angulation angulation angulation angulations angulation
Fre- Percent- Fre- Percent- Fre- Percent- Fre- Percent- Fre- Percent- Fre- Percent-
quency age Qquency age quency age quency age quency age quency age
Mandibular
leftmolar 318  31% 116 11% 45 4% 23 2% 2 0.40% 4 0.80% 508
(38)
Mandibular
right molar 355  34% 90 9% 47 5% 31 3% 2 0.40% 1 0.20% 526
(48)
Total 673  65% 206  20% 92 9% 54 5% 4 0.80% 5 1%

Angulation pattern
1%
0%

| Vertical
W Mesioengu ar
= Horizontal

H Distoangular

® Other
Bucclingua FIGURE 2. Pathology associated with impacted mandibular
third molars: radiograph of dental caries in semi-impacted

FIGURE 1. Angulation pattern of impacted mandibular third ~ Mandibular third molar.
molars (based on Winter's classification).

TABLE 3. Level pattern of mandibular third molars according
to the classification of Pell and Gregory.

Percent-  Frequency  Percent-

Frequency age (Total)  age (Total)

Class |
Position A 437 419 620 59.6
Class | FIGURE 3. Pathology associated with semi-impacted man-
Position B nz 10.7 dibular third molars: Radiograph of periodontal pocket at the
Class | distal aspect of mandibular third molar.

" 71 7.0
Position C
Class | 122 17 299 28.7
Position A ' '
Class Il
Position B 142 s
Class Il
Position C e S
Class IlI
PostionA  ° o = Iy
Class Il 7 07
FOHEILE FIGURE 4. Pathology associated with impacted mandibular
Cla§§ 1l 106 102 _third molars: Rgdiograph of dentigerous cyst arising around
Position C impacted mandibular third molar.
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FIGURE 5. Pathology associated with impacted mandibular
third molars: radiograph of root resorption of second mandibu-
lar molar as result of semi-impacted third molar.

DISCUSSION

This is the first study to evaluate incidence of impact-
ed third mandibular molars in population of Bosnia
and Herzegovina. According to Institute for Public
Health of Federation of Bosnia and Herzegovina,
there is no data regarding incidence of impacted
teeth in population of Bosnia and Herzegovina (20).
Also, there is no conducted and published researches
from other institutions in Bosnia and Herzegovina
which deal with impacted teeth. The sample size
used was equivalent to the samples used in many
other international studies (7,8,21,22), and selec-
tion of patients was also like other studies which
enables comparison of results. Since study sample
consists of all patients reffered to Department of
Oral Surgery from ten Cantons of the Federation
of Bosnia and Herzegovina, study sample represents
population of the Federation of Bosnia and Herze-
govina. The predominant age group in our study is
third decade, which is in agreement with results of
other authors (17,23,24,25). This may be related
to early removal of impacted third molars due to
prophylactic indication in orthodontic patients
and increasing awareness about oral health. Many
studies reported gender predilection in third molar
impactions (8,15,17,34). Results of our study are
in agreement with previous reports, since there is
statistical significance in distribution of impacted
teeth between females and males (p<0.05). The
higher frequency reported in females is due to the
con-sequence of 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
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more space for third molar eruption (9). The fre-
quency of patients with at least one impacted third
molar in our study is 38%, which is in accordance
with findings of other authors: Hassan (40%) (21),
Rajasuo et al (38%) (22), Hattab (33%) (6) and Eli-
asson (30%) (27). Higher prevalence of impacted
teeth was found in study of Morris and Jerman in
a study conducted in USA on 5000 subjects (65%)
(28), probably as a result of different age groups in-
cluded in study since our study represents all age
groups; and also in study of Quek et al. on 1000
subjects of Chinese population (68%) due to higher
jaw teeth size discrepancy, wider teeth and smaller
dental arch length of Chinese population compared
with Caucasians (8). The frequency of normally
erupted third molars in our study is 42%, which is
lower than findings of other studies conducted on
Afro-American population (58%) (29) and Indian
population (65%) (30) which suggests racial and
ethnic factors contributing to impaction of third
molars. Olasoji reported impacted third molars are
up to 7 times more common in the urban than rural
areas in Nigeria and also, when it occurred, third
molar impactions affected all the four third molars
much more frequently in urban than in rural popu-
lation. This suggests impaction of third molars is ur-
ban phenomenon since dental arch length of urban
population is undergoing an unnoticed transition
process of disuse atrophy. This is in accordance with
many surveys which have shown that impactions
and malocclusions attain high levels in industrial-
ized countries of Europe and North America. In
contrast, surveys carried out in communities with
a simple mode of life have in general shown a lower
incidence of dental irregularities (31). However, our
study did not show statistically significant difference
in prevalence of impaction in urban and suburban
areas (p>0.05). According to majority of the stud-
ies, the most common angulation of impaction is
mesioangular (8,21,28,30,32,33). However, in our
study the most common angulation of impaction is
vertical (65%), which is in accordance with findings
of Hugoson and Kugelberg in a study conducted on
Swedish population (15). This again underlines the
significance of racial and ethnic factors in pattern of
third molar impactions, since study sample of our
study and study of Hugoson was European Cauca-
sian population. Differences may also be partly due
to different method of classification of angulation
that was used in studies. Level of impaction was as-
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sessed according to the relationship of level of occlu-
sal surface of third molar with adjacent second mo-
lar. The most common type of impaction regarding
Pell and Gregory classification is IIB (13.6%) like
reports of Almendros-Marques from Spain (34), fol-
lowing by IIA (11.7%) which is the most common
type in Italian population (35). Consequently, the
findings of this study are in agreement with large
number of reports that show that most impacted
third molars were at Class II position where half of
the crown was in the ramus and the position of the
highest portion of third molar was between the oc-
clusal plane and cervical line of the second molar,
which is position B. The Pell and Gregory and Win-
ter classifications are used to document the position
of the impacted man-dibular third molars, but also
these classifications can be used to predict the surgi-
cal difficulty and to evaluate the risk of postopera-
tive complications. Most of the complications are
associated with a greater degree of impaction and
it seems that position of angulation has impact on
postoperative complications (36). That why evalua-
tion of pattern, type and class of impaction has also
the clinical significance, not just the epidemiologi-
cal.

CONCLUSION

The present study provides useful data regarding
the clinical status of third molars in population of
Bosnia and Herzegovina. 38% of patients presented
with at least one impacted third molar. The most
common age group was third decade. Significant
difference in incidence of impaction was found be-
tween females and males, but there was no statistical
significance in prevalence of impacted third molars
in urban and suburban population. Vertical angu-
lation was the most common pattern of impaction.
Majority of patients presented with class I of level
of impaction. The most common pathology asso-
ciated with impacted third molars is dental caries
in the second or third molar. Future studies should
be conducted on randomized sample representative
of all regions of Bosnia and Herzegovina. They are
required to evaluate the etiology of impacted third
molars in population of Bosnia and Herzegovina as
well as linking epidemiological data with incidence
of postoperative sequelae and complications associ-
ated with surgical removal of impacted mandibular
molars.
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