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ABSTRACT

Introduction: The purpose of this study was to assess the various indications of impacted mandibular third molar
removal and pathologies associated with it. Methods: A retrospective cross-sectional study was conducted in the
Departmentof Oral Surgery, Gandaki Medical College. The clinical caserecords from September 2016 to August 2019 were
retrieved, reviewed, and analyzed. Surgically removed impacted mandibular third molars for which orthopantomogram
were available and the lesions verified histologically were included in the study. Orthopantomograms were studied
to determine the angular position of the impacted mandibular third molars and associated pathology. The data was
entered in SPSS 20 and descriptive statistics was applied. Results: A total of 1344 impacted mandibular third molars
(Male-709, 52.8%; Female - 635, 47.2%) were surgically extracted during the three-year period. The majority of
patients (36.5%) were in the age groups of 25 - 34 years with a higher incidence of mesioangular impaction (33%).
Recurrent pericoronitis (62.9%) was the most common indication followed by caries (11.7%). The radiographically
detectable lesion was seen in 471 (35%) cases out of which 304 (64.5%) were symptomatic at the time of extraction.
Among137 histopathologically diagnosed cases, chronic inflammatory lesion (76, 55.9%) was the most common
finding. Conclusion: Awareness of the indications for removal of impacted mandibular third molars helps in proper
management and prevention of future complications associated with retention and delayed extraction of such teeth.
So, regular and periodic clinical and radiographic examination is required for patients with impacted mandibular third
molars.
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interference, or lack of space in the arch. Since the mandibular
third molars are the last teeth to erupt in the arch there is

a higher prevalence of them being impacted.! The impacted
mandibular third molar may be associated with pathological
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changes including pericoronitis, an increased risk of caries and
periodontal disease in adjacent teeth, and orthodontic problems
in later life or remain asymptomatic. There is always a debate
on whether to retain or extract an asymptomatic impacted
mandibular third molar. Most of the time third molars are
considered as a troublemaker and functionally non-essential
thus extracted most frequently.?

The decision of retaining or removing of impacted mandibular
third molars often may become very complex. Surgical removal
of the impacted third molar may expose the patients to the risks
of surgery such as nerve damage, dry socket, infection, damage
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to the adjacent teeth, bleeding, fracture of the mandible, and
rarely death.® At the same time, retention of the impacted
third molar may lead to the development of pathologies
requiring more extensive surgery that too at an older age
when surgery itself is more complicated due to systemic
conditions. Therefore, a surgeon must weigh the risk-benefit
ratio before choosing the appropriate treatment option.>*

There is paucity of literature on the common indications
of surgical removal and common pathologies associated
with impacted mandibular third molar in Nepal. So, this
study was conducted with an objective to assess the various
indications of impacted mandibular third molar removal and
pathologies associated with it.

METHODS

A retrospective cross-sectional study was conducted from
November- December 2019 using the records of all the
patients who underwent surgical removal of impacted
mandibular third molars during a three years period
(September 2016 to August 2019) in the Department of Oral
and Maxillofacial Surgery, Gandaki medical college, Pokhara,
Nepal. Ethical approval for the study was obtained from the
Nepal health research council (Approval no. 342/2019). The
records of all the patients who underwent surgical removal
of impacted mandibular third molar under local anesthesia
during the study period were retrieved, reviewed, and
analyzed. Impacted third molars which were either fully
covered with bone or partially erupted, but prevented
from reaching the occlusal plane and those cases for which
orthopantomogram were available and the pathological
cases in which lesions were verified histologically were
included in this study. Mandibular third molars that were
fully erupted to the level of the occlusal plane and those
patients in whom a surgical removal was performed after
failure of forceps extraction were excluded from the study.
Cases in which lesions were not verified histologically
were also excluded from this study. Each case record was
reviewed to determine the reason recorded by the operating
surgeon for the removal of the third molar. The following
indications of removal of impacted mandibular 3™ molar
were recorded: periapical pathology, caries of impacted
mandibular 3 molar, pericoronitis, fracture of the tooth,
disease of follicle including cyst/tumor, resorption of the
adjacent tooth, teeth impending reconstructive jaw surgery,
the tooth involved in or within the field of tumor resection
and periodontitis. Orthopantomogram of the cases included
were examined to determine the angular position and any
associated pathologies. The angular position of the impacted
mandibular 3™ molar with reference to the angle formed
between the intersected longitudinal axes of the second and

J-GMC-N | 13|

third molars included in this study was determined using
Winter’s classification.” The following radiographic lesions
were recorded: caries, pericoronal radiolucent areas around
the impacted mandibular third molar, periapical radiolucent
areas related to the impacted and partially erupted
mandibular third molars, and external resorption of adjacent
tooth. A single investigator viewed each radiograph, and to
check for the diagnostic reproducibility of the examiner, a
second observer examined 40 radiographs with detectable
radiographic lesions daily for 5 consecutive days in random
orders. No difference between the 2 observers was found.
The data was entered in SPSS 20 and descriptive statistics
were applied.

RESULTS

A total of 1344 impacted mandibular third molars were
surgically extracted during a three year period. The female
to male ratio of the patients who underwent removal was
1:1.2 (Male-709, 52.8%; Female - 635, 47.2%). The age of the
patients ranged from 18-80 years and the majority (n=491,
36.5%) of the extracted impacted mandibular 3 molar were
from the age range of 25 to 34 years. Recurrent pericoronitis
was the most frequent indication for removal of the teeth
(846, 62.9%). A significant number of impacted mandibular
third molars studied showed either caries (157, 11.7%) or
adjacent tooth resorption (126, 9.4%) and 52 (3.9%) of the
cases were disease of the dental follicle involving cyst, or
tumors (as shown in Table 1). The mesioangular impacted
mandibular third molar was most frequently extracted (443,
33%) followed by vertical (423, 31.5%) (as shown in Table
2). Among 1344 impacted mandibular third molar removed,
471 (35%) cases showed radiographically detected lesions
out of which 167 (35.5%) were asymptomatic at the time of
extraction (as shown in Table 3).

Table 1. Indications of removal of impacted mandibular 3¢

molar
Indications for removal Frequency (%)
Caries involving mandibular 3™ molar 157 (11.7)
Periapical pathology 84 (6.3)
External resorption of the adjacent tooth 126 (9.4)
Repeated episodes of pericoronitis 846 (62.9)
Fracture of tooth 28(2.1)
The disease of follicle including cyst or tumor 52 (3.9)
Tooth/teeth impending surgery or 18 (1.3)
reconstructive jaw surgery
Tooth involved in or within the field of tumor
resection o)
Chronic Periodontitis 24 (1.8)

A total of 136 specimens associated with impacted third
molars were diagnosed histologically. Among them, the most
common cystic lesion was a radicular cyst (8, 5.9%) followed
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by dentigerous cyst (5, 3.7%). The most common histological
finding was chronic inflammatory lesion (76, 55.9%) which
was followed by dental follicle (36, 26.4%). Four cases
(2.9%) were associated with ameloblastoma and three cases
(2.2%) with squamous cell carcinoma (as shown in Table 4).

Table 2. Angulation and side of impacted mandibular 3™ molar

Angulation Frequency (%)
Mesioangular 443 (33.0)
Horizontal 182 (13.5)
Vertical 423 (31.5)
Distoangular 278 (20.7)
Others* 18 (1.3)
Side
Right 705 (52.5)
Left 639 (47.5)

Others*= Lingoversion, buccoversion, and inverted

Table 3. Radiographic lesion as observed in the
orthopantomogram and their association with clinical

symptoms
. Clinically Clinically
Pa{)hologlc(las Freq(}lency symptomatic Asymptomatic
observe (%) n (%) n (%)
Caries in
impacted
mandibular 3% 157 (33.3) 113 (72.0) 44 (28.0)
molar
Periapical
radiolucency 84 (17.8) 56 (66.7) 28 (33.3)
External
resorption of
adjacent 2 126 (26.7) 58 (46.0) 68 (54.0)
molar
The disease of
follicle including 52 (11.0) 34 (65.4) 18 (34.6)
cyst and tumor
Fractured teeth 28 (6) 27 (96.4) 1(3.57)
Chronic
periodontitis 24 (5) 16 (66.6) 8(33.4)
Total radio-
graphically 471(35) 304 (64.5) 167(35.5)

detected lesions

Table 4. Histological findings of the lesions associated with
impacted mandibular third molars

Lesion Type Frequency %* %*
Radicular cyst
Dentigerous cyst g g? 1(7)6
Cyst Odontogenic 4 2.9 0.84
keratocyst 5 :
Total 17 12.5 3.8
Periapical Chronic 76 55.9 16
inflammation mfl_ammatory
lesion
Dental follicle  Dental follicle 36 264 7.6
Ameloblastoma 4 2.9 0.84
Tumors (S:qua.mous cell 3 2.2 0.6
arcinoma
Total 7 5.1 1.5

*Percentage of total histological findings (n=136)
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#Percentage of the mandibular third molar with radiographic
lesions (n=471)

DISCUSSION

Third molarsarethelastteethto eruptinthe oral cavity and this
usually happens between the age of 18 to 24 years. Impaction
may be associated with pathological changes including
pericoronitis, an increased risk of caries and periodontal
disease in adjacent teeth, and orthodontic problems in later
life or remain asymptomatic. The prevalence of impacted
mandibular third molar ranges from 16.7% to 96.5%.%7
Despite the substantial amount of literature dedicated to the
debate on whether or not to prophylactically remove third
molars, there is still disagreement and controversy among
general dental practitioners and oral surgeons as to what
constitutes best practice.*

Guidelines for the management of third molars proposed by
the National Institute for Clinical Excellence (NICE) advises
against the routine prophylactic removal of pathology-free
impacted third molars. According to the NICE guidelines,
surgical removal of impacted third molars should be limited
to patients with evidence of pathology which includes un-
restorable caries, non-treatable pulpal and/or peri-apical
pathology, cellulitis, abscess and osteomyelitis, internal/
external resorption of the tooth or adjacent teeth, recurrent
episodes of pericoronitis, fracture of the tooth, disease of
follicle including cyst/tumor, tooth/teeth impending surgery
or reconstructive jaw surgery, chronic periodontitis and when
a tooth is involved in or within the field of tumor resection.?
However, ] Mansoor et al® blamed NICE guidelines for not
being based on sound clinical evidence and not considering
the consequence of non-extraction of impacted third molars.

The presence of partial and/or soft tissue impacted third
molar is associated with a significantly increased risk of
increased plaque accumulation and pericoronitis. Recurrent
pericoronitis was the most common indication of surgical
removal of impacted mandibular third molar in the current
study. Similar findings were reported in the literature.!%!
The first episode of pericoronitis unless very severe is not
considered as an indication of surgery and is managed
conservatively in our institution. However, the second
or subsequent episode of pericoronitis is considered as
an indication of third molar removal. This might be the
reason for the highest incidence of impacted third molar
removal under the age group of 25 to 34 years in the current
study. There was a slightly higher prevalence of impacted
mandibular third molar removal in males (52.8%) as
compared to females. Similar frequencies were reported by
previous studies.!?!3
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There is a higher caries risk in partially impacted third molar
and the distal surface of the second molar due to relative
inaccessibility of cleaning. The food gets trapped between
the second molar and occlusal surface of the third molar
making it more prone to dental caries development. Often
caries involves the occlusal surface of the third molar and
the radicular portion of the second molar making it difficult
to restore. In cases of late presentation, the third molar and
second molars both end up on extraction. Caries involvement
of the third molar was the second most common indication
of extraction in the current study similar to the previous
studies.!*!® The increased risk of distal carries on the second
molar supports the prophylactic removal of the impacted
third molar to avoid future complications.!*!> At the same
time Mettes etal'®in their review reported that due to the lack
of randomized control trials and long-term cross-sectional
studies insufficient evidence was found to support or refute
routine prophylactic removal of asymptomatic impacted
third molars in adults and suggested watchful monitoring
may be a more prudent strategy. In our institute, none of
the asymptomatic disease-free impacted third molars were
removed prophylactically.

In the current study, a relatively higher frequency of the
root resorption (9.4%) of the adjacent second molar was
seen. The root resorption of the second molar was more
frequently associated with class II level B mesioangularly
impacted mandibular third molars. This finding is supported
by other previous studies of Nitzanet al’” and Oenning AC et
al’®and is in disagreement with other studies too.!* There
is very limited clinical evidence suggesting the impacted
mandibular third molar as a contributing factor for the late
incisors crowding and it is always a matter of debate.?’?? In
our institute, none of the third molars were extracted for
orthodontic purposes.

In the earlier studies, the prevalence of cyst formation
associated with the impacted mandibular third molars
was variable and, therefore, difficult to interpret. This
might be due to different diagnostic criteria. According to
Stephens et al,>® a pericoronal radiolucency greater than
2.5 mm was diagnostic criteria of the follicular cyst which
leads to a false-positive result and a higher prevalence
rate. In the present study, we used both radiographic and
histopathological findings to define a cyst. The prevalence
of cyst and tumor formation associated with the impacted
mandibular third molar in this study (3.9%) was higher than
that reported previous studies *#*and lower than reported
by El-Khateebet al?® in their radiographic assessment of
impacted teeth and associated pathology. However, this
result of the prevalence of cyst formation was similar to
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the mean probability of 3.51% of cystic changes calculated
based on a comprehensive review of the literature.?
Among cystic lesions, the most frequent pathology was the
radicular cyst associated with decayed third molar followed
by the dentigerous cyst and lastly odontogenic keratocyst.
On histopathological examination, most of the periapical
pathologies were chronic inflammatory tissue and most of
the pericoronal lesions were dental follicle. In the current
study association of impacted third molar with tumors
was less than 1% which was in concurrence with previous
studies.?*

The prevalence of radio-graphically detected pathology
was 35% in the current study. Among them, only 64.5%
were symptomatic at the time of presentation. This result
suggests that the absence of symptoms associated with
impacted mandibular third molars does not mean that
they are not associated with disease or pathology. Similar
findings were reported in the systematic review of Marciani
RD.?” Therefore a regular periodic radiological and clinical
examination should be carried out for patients whose
impacted third molars are not removed surgically even in
absence of symptoms.

The normal development and path of eruption of the

mandibular third molars are in the anterosuperior
direction.?® This might be the reason for the highest number
of the impacted mandibular third molar to be impacted in the
mesioangular pattern in this study similar to the previous
studies.”!*?° A new parameter of indication for impacted
mandibular third molar extraction was preparation for
orthognathic surgery. Although, limited clinical evidence is
available supporting the association between the presence
of impacted mandibular third molar and incidence of a bad
split during osteotomy, impacted mandibular third molars
are extracted six months before bilateral sagittal split

osteotomy in our institute.3°
CONCLUSION

There was a high prevalence of mesioangular mandibular
third molar impaction and recurrent pericoronitis was the
most common indication for surgical removal. Awareness
of the indications for removal of impacted mandibular third
molars will help in the proper management and prevention of
future complications associated with retention and delayed
extraction of such teeth. The absence of symptoms does
not necessarily mean the absence of pathology, therefore,
regular and periodic clinical and radiographic examination
is required for patients with retained impacted mandibular
third molars.
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Reccomendation: Wewould recommend further prospective
research involving multiple tertiary hospitals all over Nepal.
We would also like to recommend to conduct a randomized
control trials in the future comparing prophylactic removal
of impacted third molars with management by deliberate
retention will be more helpful in decision making for
prophylactic removal of impacted third molars

Limitations of the study: The limitations of the study were
the retrospective nature of the study, which did not allow
us to study how the impacted third molars respond to
conservative management on long term follow-up and
this was a single institutional experience which limits the
generability of the result.
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