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Objective: To investigate the incidence of the impacted mandibular
third molars in dry bones adult mandibles.
Methods: The 198 dry bones adult mandibles gathered from the bone
collections in Laboratory of the Anatomy Department of Dokuz
Eylul University School of Medicine were macroscopically
examined for the presence of impacted mandibular third
molars. The genders of the adult bones were unknown. The adult
mandibles having impacted third molars were photographed with
Canon 400B (55 mm objective). The mandibles having impacted
third molars were also radiographically examined with
orthopantomography (a dental radiographic technique, kV 60, mA
2.0) in radiology unit of Faculty of Dentistry, Ege University. The
impacted teeth were grouped according to their position and degree of
impaction.
Results: The each of 2 of 198 adult mandibles (2/198; 1.01%) was
having an impacted 3rd molar teeth. These 2 molar teeth were
belonged to class 1, B and partially buried, vertically oriented. The
first impacted 3rd molar teeth was located on the left side of the one
mandible and the second one on the right side of the other mandible.
Conclusion: The present study provides information about
impacted mandibular 3rd molar in dry bones.
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otwithstanding the mandible is considered the strongest and
Nmost rigid bone in facial skeleton, it is more vulnerable to
fractures than other facial bones.1–5 Killey and Rowe6 declare
that fractures of the mandible comprise 40% to 65% of all
facial fractures.

In recent studies, it was established that the presence of the
mandibular third molars, particularly whether incompletely erupted
(not yet totally perforated the oral mucosa), increased the risk of the
mandibular angle fractures.2,4-10

Tooth impaction is a pathological condition that a tooth cannot
erupt through the overlying mucosa for its normal functioning
position.11 There are several possible factors causing the third
molar impaction: lack of space distal to the permanent second
molar, delayed third molar mineralization, and early physical
maturation.11

The any fracture located posterior to the second molar tooth—
and extending from any point on the curve formed by junction of the
body and the ramus in the retromolar area to any point on the curve
formed by the inferior border of the body and posterior border of the
ramus of the mandible—is defined as mandibular angle fracture.12

The actual stress patterns applied to the human mandible determine
the site of fracture and are influenced by several factors: the osseous
anatomy, the forces exerted by the mastication muscles, the occlusal
loading pattern, the exact application point, and direction and
severity of the impact force.13,14

Clinical signs and symptoms associated with impacted third
molars include: caries, pain, swelling, paresthesia, periodontal
pocket, pericoronitis, noninflammatory radiological changes, root
resorption (internal or external), interdental bone loss, hyperplastic
dental follicle, mild inflammatory radiological changes, pericoronal
radiolucent areas suggesting pericoronitis, periapical radiolucent
areas suggesting abscess, severe inflammatory radiological
changes, osteomyelitis, radiological signs of cysts and benign
tumors, dentigerous cyst, keratocystic odontogenic tumor, odon-
tomes, ameloblastoma odontogenic fibroma, radiological signs of
malignant tumors, squamous cell carcinoma, fibrosarcoma, and
mucoepidermoid carcinoma.15 The frequent association of
impacted teeth with pericoronitis, periodontitis, cystic lesions,
neoplasm, and root resorption may cause detrimental effects on
adjacent tooth.8

The functional disorders (such as occlusal interference, cheek
biting, mastication disorders, trismus, and temporomandibular joint
problems) are observed with impacted third molars.16,17

The depth and angulation of impacted teeth affect the develop-
ment of symptoms and pathologies.18–20

The choice of treatment alternatives (includes observation,
exposure, transplantation, or removal of the impacted tooth)
depends on the presenting complaint, history of the patient, physical
evaluation, radiographic assessment.15

The objective of this present study is to investigate the incidence
of the impacted mandibular third molars in dry bone adult
mandibles.

METHODS
The 198 dry adult mandibles gathered from the bone collections in
Laboratory of the Anatomy Department, School of Medicine,
Dokuz Eylul University were macroscopically examined for the
presence of impacted mandibular third molars. The genders of the
adult bones were unknown. The official permission for this study
was obtained from School of Medicine, Dokuz Eylul University.
The adult mandibles having impacted third molars were photo-
graphed with Canon 400B (55 mm objective). The mandibles
having impacted third molars were also radiographically examined
with orthopantomography (a dental radiographic technique, kV 60,
mA 2.0) in radiology unit of Faculty of Dentistry of Ege University.
ion of this article is prohibited.
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TABLE 1. Classification of Impacted Third Molar Teeth According to �Pell and
Gregory Classification and yWinter Classification

Either of 2 mandibles having an impacted
third molar

Class� Type of angulationy

First, 3rd molar on the left side 1-B Vertical

Second, 3rd molar on the right side 1-B Vertical
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The impacted teeth were grouped according to their position and
degree of impaction. To determine the class and type of angulation
of impacted 3rd molar teeth, Pell and Gregory21 and Winter22

classification was used, respectively. The radiographic examina-
tions of the mandibles (orthopantomography) were founded by
authors of the present study.

RESULTS
The each of 2 of 198 adult mandibles (2/198; 1.01%) were having a
impacted 3rd molar teeth. These 2 molar teeth were determined as
belonging to class 1—B, partially buried and vertically oriented
(Table 1). The first impacted 3rd molar teeth was located on the left
side (Fig. 1A–C) of the 1 mandible and the second one on the right
side of the other mandible (Fig. 1D–F).

DISCUSSION
Even if some studies reported a higher frequency in females than
males on the contrary, most studies reported no gender predilection
in third molar impaction.23–28 Tevepaugh and Dodson5 stated that
mandibles with third molars were being 3.8 times more susceptible
to angle fracture than mandibles without third molars. Reitzik et al29

determined that 40% less force was required for the mandibles with
impacted third molars to be fractured than the mandibles with
fully erupted third molars and suggested that the unerupted third
molars, which occupied more of the osseous space, might weaken
the mandible.

Koerner30 established the extraction indications for mandibular
third molar as follows: pericoronitis causing pathology or pain,
periodontitis, periapical abscess, cysts or neoplasms, resorption of
adjacent roots, inflammation of the opposing soft tissue, aberrant
positions (buccal or lingual orientation), prior surgical treatments
including fixed or removable appliances and arch length discrep-
ancy affecting the stability of orthodontic treatment.

For the prevention of mandibular fractures, Peterson31 sug-
gests the prophylactic extraction of unerupted third molar teeth of
patients engaging in contact sports. The third molars have no role
in the mouth; therefore, to minimize the risk of disease (cysts and
tumors) development and the risk of mandibular angle fracture as
Copyright © 2018 Mutaz B. Habal, MD. Unautho

FIGURE 1. Patient 1 (mandible having impacted third molar on the left side):
superior view (A and B), anterior view (C, orthopantomography-radiographic
examination). Patient 2 (mandible having impacted third molar on the
right side): superior view (D and E), anterior view (F, orthopantomography-
radiographic examination).
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well as increased difficulty of surgery with advancing age,
prophylactic surgery has been proposed for the third
molars.1,4,9,32–38

To choose optimal treatment and to avoid the majority of
possible complications, clinicians need to determine the difficulties
in removal of the impacted third molar according to grade of its
impaction. The assessment of wisdom tooth position was performed
clinically and radiographically.16 According to the Winter22 clas-
sification, the impacted third molars were classified as follows:
mesioangular, distoangular, vertical, and horizontal. In the present
study, we observed that 2 patients with impacted third molar were
partially buried and vertically oriented (Table 1).

There are many factors that affect the removal of third molar:
grade of tooth impaction, type of tooth angulation, root length,
patient age, presence of cyst or tumor around impacted third molar,
systemic disease or medications impairing bone strength, preoper-
ative infections in the third molar site, experience of the surgeon,
and preoperative inadequate examination.39 Upward extension of
impacted third molars decreases significantly with age, especially
after the age of 20 years, and postoperative morbidity, accordingly,
significantly increases with age; therefore, prophylactic extractions
are offered during the second and third decades of life.6 The
decreased bone elasticity with advancing age causes weakening
of the mandible which may lead to the higher incidence of fractures
reported among patients over 40 years of age at the time of
surgery.40 Early surgical removal of third molars by germectomy
at 9 to 16 years of age does not reduce the complication rate
compared with that at 17 to 24 years of age; therefore, the
prophylactic removal of third molars can be delayed until 17 to
24 years of age when the patient’s compliance increases.41,42 The
surgical procedure involves incision, stripping of periosteum,
removal of bone and tooth, and suturing.4,43

Sectioning of the tooth is essential to reduce the amount of bone
removal. As males usually apply more biting force than females,
they are more prone to mandibular fractures, following surgical
extraction.40,44

Pain, swelling, and trismus are common symptoms and signs
following this surgical procedure.45 Furthermore, the incidence of
both inferior and lingual nerve damage which may be permanent
increases.4,43 Mandibular fracture associated with the removal of
teeth is a rarely observed complication that may occur either as an
immediate complication during surgery, or as a late complication,
usually within the first 4 weeks following surgery.46

In contrast, in the case of deeply impacted third molars,
Meechan47 suggested that if the surgical removal of it has the risk
of disruption of the superior border it may be better to avoid surgery.
The complete occlusion of a tooth causes the widest portion of the
tooth to locate in mouth and the external oblique ridge to remain
intact, and so this ridge provides strength for the mandible in that
region of the jaw. When the tooth is completely impacted, the
widest portion of the tooth is generally located below the external
oblique ridge. Whether the tooth is partially impacted, the tension
line may be disrupted, weakening the mandibular angle and making
it more susceptible to fracture.6

The surgical extraction is not the first treatment option for the
third molar teeth located in mandible. The surgical treatment option
must be meticulously considered according to the position of
impacted 3rd molar teeth. In the literature, the prevalence of
impacted third molar ranges from 16.7% to 68.6% among the
populations that apply to the dental clinics (Table 2), whereas, in
the present study, the rate of buried 3rd molar is determined as
1.01% in dry bone mandibles (Fig. 1).6,23,27,28,48–53 This significant
discrepancy may depend on the differences in the study populations
(patients visiting dental clinics versus dry bone adult cadaveric
mandibles). This is the first study that investigates the rate of
rized reproduction of this article is prohibited.
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TABLE 2. Number of Patients and Prevalence of Impacted Mandibular Third Molars in Published Studies

Number of Patients Prevalence (%)

Study (Year) Country Study Design Group Right Left Total

Ardakani et al48 Iran Panoramic radiographs 59 patients who were referred to
maxillofacial surgeons surgical
extraction of the lower third molars

31 (52.5%) 28 (47.5%)

Breik and Grubor49 Australia Lateral cephalometric radiographs
and orthopantomograms

98 dental records were sourced from the
records of orthodontic patients

58.76%

Hashemipour et al50 Iran Petrospective study
orthopantomograms (OPG)

1020 orthopantomograms (OPG) of the
patients who were referred to the
radiology clinics

640 (54.9%)

Kaur and Sheikh51 India Panoramic radiographs 1840 students which were totally
asymptomatic, of age group ranging
from 18 to 25

32 48 80

Mehdizadeh et al52 Iran Cross-sectional study, panoramic
radiographs

2000 panoramic radiography of patients
who were over 20 years old.

339 (62%)

Meisami et al6 Canada Petrospective cohort study, the
patients’ hospital charts and
panoramic radiographs

214 patients presenting for treatment of
mandibular fractures

157 (69%) 169 (70%)

Tsabedze et al53 South Africa Retrospective study patients’
records with
orthopantomographic
radiographs

206 patients with impacted mandibular
third molar teeth

50.4% 49.6%

Present study Turkey Dry bones macroscopic evaluation
and orthopantomographic
radiographs

198 dry mandibular bones were
belonged to the Anatomy Laboratory
of School of Medicine

1 1 2 (1.01%)

Cirpan et al The Journal of Craniofacial Surgery � Volume 29, Number 4, June 2018
impacted third molars in dry bone adult cadaveric mandibles of
humans in the literature.

Therefore, to determine the actual rate of impacted third molar
teeth in mandibular bones among general populations, the more
detailed studies need to be designed in larger study populations.
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