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ABSTRACT

Objective: To assess the patterns of impacted 3rd molars and their proximity with adjacent vital structures.

Study Design: Comparative cross-sectional study.

Place and Duration of Study: Oral & maxillofacial department of Rawalpindi Dental Hospital, from Oct 2016 to
Feb 2018.

Methodology Patient sample size was 956. Orthopantomograms (OPGs) were assessed to determine the presence,
patterns of impacted third molars and their relation to maxillary sinus and inferior alveolar canal (IAC) in maxilla
and mandible respectively.

Results: Out of 956 Orthopantomograms with 3499 3rd molars examined, 808 (23.09%) were impacted. Frequency
of impaction was much higher in mandible than maxilla. Out of 527 impacted mandibular 34 molars 238 (45.16 %)
were mesio-angular, 370 (70.21%) had class 1 relation to mandibular ramus & 266 (50.47%) had level B depth,
while among 281 impacted maxillary third molars 134 (47.69%) had vertical angulation and 162 (57.65%) had
level B depth. Two hundred and eighty four (53.89%) impacted mandibular 34 molars showed relationship with
the inferior alveolar canal, out of which 187 (35.48%) impacted mandibular 34 molars showed interruption of
white line as the most common radiographic finding.

Conclusion: Frequency of impacted third molars was more common in mandible and among females whereas
there is significant difference in patterns of impaction among mandible and maxilla. While most impacted teeth

have approximation with IAC and maxillary sinus.
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INTRODUCTION

An impacted tooth fails to erupt into the
dental arch within the usual range of expected
timel. A tooth becomes impacted due to malpo-
sed adjacent teeth/supernumery teeth, thick cor-
tical bone at alveolar region, intraosseous patho-
logy, or extra soft tissue thickness that hampers
its eruption. The third molars are the last teeth
to erupt in the oral cavity, so most likely they
become impacted due to lack of space. Several
theories can explain the pathogenesis of third mo-
lar impaction including facial growth retardation,
decreased space in the arch, direction of eruption,
delayed mineralization of tooth or lack of optimal

Correspondence: Dr Muhammad Wajahat Ghafoor, Department
of Oral Pathology, FUCD Rawalpindi Pakistan

Received: 30 Sep 2019; revised received: 28 Dec 2019; accepted: 31 Dec
2019

255

eruption force2. Frequency of impactions in man-
dible is higher than maxilla due to various anato-
mical reasons and growth pattern of mandible3.

In order to evaluate patterns of third molars
Orthopantomogram (OPG) is most commonly
used radiographic investigation.4 We can assess
the type of impaction, depth, it’s relation to adja-
cent tooth, maxillary sinus and the Inferior alveo-
lar canal (IAC), to plan the management accor-
dingly. Many studies have shown that the pre-
sence of impacted 34 mandibular molar may lead
to various complications including infections, od-
ontogenic cysts/tumors and even fracture at the
mandibular angle region!>. Management options
include extraction, coronectomy and watch &
wait policy. Prophylactic extraction of impacted
third molar though a controversial subject but it
has its proponents which suggest that early
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removal of impacted third molars can prevent
future complicationse¢.

The patterns and prevalence of impacted
third molar is quite variable depending upon
race, ethnicity, gender and geographical distribu-
tion. Due to increased frequency of impacted
third molars and associated complications; evalu-
ation of third molars in terms of their angulation,
position, depth and relationship with various
vital structures is critical for optimal patient man-
agement. We examined an extensive number of
patients, to find out the patterns of third molars
and their association with vital structures, at a
tertiary care hospital in northern part of Pakistan.

METHODOLOGY

This comparative cross-sectional study was
conducted at oral & maxillofacial department of
Rawalpindi Dental Hospital from October 2016 to
February 2018. Ethics approval was taken from
the institute before the start of the study (Ref No:
RIHS-REC/035/18).

Consecutive non-probability sampling tech-
nique was used. Sample size was calculated with
the help of WHO sample size calculator by taking
confidence interval of 95%, anticipated popula-
tion proportion 0.70, and relative precision of
5%?2. Inclusion criteria was patients >20 years of
age with complete root formation of third molars
and intact adjacent 2nd molars were included in
our study. Exclusion criteria was patients having
any pathosis or trauma of jaw, pathological con-
ditions such as down syndrome, cleidocranialdy-
plasia etc., third molars with incomplete forma-
tion of root, patients with missing, grossly car-
ious 2nd and 3rd molars. Confidentiality was main-
tained while handling patient’s data as only prin-
cipal author and one co-author had access to pati-
ent’s radiographs. OPG’s were analyzed and
information including number of impacted third
molars, angulation, ramus relation, occlusal rela-
tion, proximity to maxillary sinus & IAC were
recorded.

In this study the third molars were conside-
red impacted when they were not fully erupted
to their normal functional occlusal level. The
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angulation of impacted mandibular third molars
was defined by Sciller’s classification?. Impacted
third molars were further classified according to
Pell & Gregory’s criteria for the depth and rela-
tionship with anterior border of ramuss8.

The radiographic approximation of root api-
ces of mandibular-impacted third molar with IAC
was evaluated according to Roods & Shehab’s cri-
teria®. Impacted mandibular third molars which
were not in approximation with the IAC were
labelled as teeth with “no relation”.

Association of impacted maxillary 3rd molars
with maxillary sinus was evaluated according
to modified Archer’s classification!0. Teeth were
considered having “no sinus approximation”
when the shortest distance between maxillary
third molar and the sinus was 22 mm. If the dis-
tance between maxillary third molar and the floor
of the sinus was less than 2 mm, it was classified
as “maxillary sinus approximation”.

Data was analyzed using SPSS-17. Mean +
SD was calculated for age while frequency and
percentages were calculated for categorical varia-
bles i.e. gender, patterns of impacted third molars
with respect to angulation, depth, anterior border
of ramus and their relationship to adjacent vital
structures such as IAC (for mandibular teeth) and
maxillary sinus (for maxillary teeth). Chi square
test was applied to compare the findings of maxi-
llary and mandibular third molars; and male and
female subjects. A p-value <0.05 was considered
significant.

RESULTS

The study sample was composed of 956 out
of which 401 (41.9%) were males and 555 (58.1%)
were females. Overall mean age of the study
group was 32.33 + 11.232 years. The mean age of
the female subjects was 31.60 + 10.52 years and of
the male subjects was 33.33 + 12.09 years.

Total 3499 third molars that fulfilled the
inclusion criteria were evaluated, out of which
808 (23.09%) teeth were impacted, 1966 (56.19%)

were erupted, 725 (20.72%) were missing. Out
of 1729 mandibular third molars 885 (51.19%)
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were erupted, 317 (18.33%) were missing & 527
(30.48%) were impacted. Out of 1770 maxillary
3rd molars evaluated 1081 (61.07%) were erupted,
408 (23.05%) were missing and 281 (15.88%) were
impacted. The frequency of impacted mandibular
3rd molars was significantly higher than maxillary
impacted 3rd molars. Among total of 808 impac-
ted third molars, 510 (63.12%) were present in
females while 298 (36.88%) were present in males.
Furthermore, among all impacted third molars in
male subjects, 210 (70.47%) were found in mandi-
ble and 88 (29.53%) were in maxilla while in
females” out of 510 impacted third molars 317
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impacted mandibular 3rd molars while only 3
(0.57%) impacted mandibular third molars sho-
wed inverted angulation which was the least
common type of impaction. Among maxillary 3
molars the most common angulation was the
vertical impaction seen in 134 (47.69%) impacted
maxillary 34 molars while no horizontal impac-
tion was seen in maxilla. Comparison of angula-
tion of impacted third molars among maxilla and
mandible revealed p-value of <0.001 which is
highly significant while comparison among all
male and female subjects showed p-value of 0.034
table-I.

Table-I: Association of impacted mandibular with maxillary third molars in terms of angulation.

Mandibular 3rd Molar*

Gender** Mesio-Angular | Disto-Angular Vertical Horizontal Inverted
n (%) n (%) n (%) n (%) n (%)

Male 85 (40.48%) 18 (8.57%) 53 (25.24%) 51 (24.28%) 3 (1.43%)

Female 153 (48.26%) 18 (5.68%) 93 (29.34%) 53 (16.72%) -

Maxillary 3rd Molar*

Male 19 (21.59%) 26 (29.55%) 43 (48.86%) - -

Female 37 (19.17%) 64 (33.16%) 91 (47.15%) - 1 (0.52%)

*p-value <0.001, **p-value= 0.034
Table-II: Association of impacted mandibular with maxillary third molars in terms of depth of impaction.

Mandibular 3rd Molar* Maxillary 3rd Molar*
Class A Class B Class C Class A Class B Class C
% % ¥
Corels n (%) n (%) N n (%) n (%) n (%)
Male 33 (15.71%) 105 (50%) 72 (34.29%) Male 3 (3.41%) 46 (52.27%) | 39 (44.32%)
Female 61 (19.24%) | 161 (50.79%) | 95 (29.97%) Female 10 (5.18%) | 116 (60.10%) | 67 (34.72%)

*p-value <0.001, **p-value=0.269
Table-III: Association of impacted mandibular third molar with anterior border of ramus.

*Gender Class 1, n (%) Class 2, n (%) Class 3, n (%) p-value
Male 140 (66.67 %) 55 (26.19%) 15 (7.14%) 0.018
Female 230 (72.56 %) 80 (25.24%) 7 (2.20%) '
Table-IV: Association of impacted mandibular third molars with inferior alveolar canal.

0| f8s | S8 |§8s2| 82| fTs| 2T |82, £
Gender | g | & &< Eeé oé&éﬁaé oéjé .583 g“;qéé i)

=) 5 o F Tyr |Hg<elgas EoF | 8 F g™+ &~

- A z &= z° |RSs |g° >

e o — Z
Male 210 | 36 (17.14) | 20(9.52) 2 (0.95) 3(1.43) | 13 (6.19) - 67 (31.90) | 107 (50.95)
Female | 317 | 67 (21.14) | 13 (4.10) | 15(4.73) | 15(4.73) | 22 (6.94) - 120 (37.85) | 136 (42.90)

Evaluation of the depth of impacted 3rd
molars showed that 266 (50.47%) of impacted
mandibular 34 molars are at class B position.
Similarly, in Maxilla 162 (57.65%) of the impacted

(62.16%) teeth were found in mandible while just
193 (37.84%) were in maxilla.

Mesio-angular impaction was the most com-
mon angulation which was seen in 238 (45.16%)
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maxillary 3rd molars were at class B relation, whe-
reas only 3 teeth (4.63%) were found impacted
at class A position. Furthermore, comparison of
depth of impaction among maxillary and mandi-
bular impacted teeth showed highly significant
difference (p-value <0.001) while there was no si-
gnificant difference as far as gender in concerned
(p-value = 0.269) table-II.

Out of 527 impacted mandibular third mo-
lars, 370 (70.21%) were in class 1 relation to the
anterior boarder of the mandibular ramus, 135
(25.26%) in Class 2 and 22 (4.17%) were in Class 3,
table-III.

Pre-operative radiographs suggested an
involvement of 284 (53.89%) mandibular impac-
ted 3rd molars with the Inferior alveolar canal
(IAC), whereas 243 (46.11%) of the impacted
mandibular 3rd molars were found to have no
relation with the IAC. Among the teeth with IAC
proximity 187 (35.48%) showed interruption of
white line which was the most common sign seen
on the radiograph. None of the tooth showed
deviation of IAC table-IV.

Finally, when the association of impacted
maxillary 3rd molars with the maxillary sinus was
studied we found a significantly large number
of teeth in close approximation with maxillary
sinus. Out of the 281 impacted maxillary 3rd mol-
ars, 186 (66.19%) teeth were found to be in appro-
ximation with the maxillary sinus, whereas only
95 (33.81%) impacted maxillary 34 molars were
found to have no sinus approximation. Further-
more, there was no significant difference among
male and female patients in terms of sinus appr-
oximation (p-value = 0.057).

DISCUSSION

Impaction of third molar is a common patho-
logical finding of the present era. Maxillary/
mandibular third molars and maxillary cuspids
are most frequently impacted. Globally the prev-
alence of impacted 3rd molars ranges from 16.7%
to 68.6%6. According to our study frequency of
impaction was much higher in mandible as com-
pared to maxilla. These results were also suppor-
ted by Syed et al, colleagues who found 713 imp-
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acted third molars, in their patients, of which
majority were present in mandibular arch!'. This
higher rates of impaction in the lower jaw can be
due to the imbalance in pattern of bone resor-
ption and deposition at the mandibular ramus,
resulting in decreased mandibular angulation or
increased mandibular plane angulation!2. As
most of the facial growth is completed till 18
years of age, the present study was conducted in
patients over 20 years of age so that one could
differentiate with certainty if third molars will
erupt normally or will get impacted.

Kumar et al, & colleagues described compa-
ratively higher occurrence of impacted third mo-
lars among females (64.9%) as compared to males
(35.1%)3. Eshghpour et al also supported the
above mentioned evidence in their study with
69.8% of impacted third molars in females!. Few
studies have also proved increased male propor-
tion of impacted 3rd molars. Kaur et al, and Desh-
pande et al, showed increased frequency of imp-
acted third molars in males with 54% & 65%
respectively'617. Alqahtani et al, & Taqi et al, also
reported higher proportion of male patients with
with impacted third molars (56.7%)8. On the
other hand Al-Dajani et al colleagues showed in
their study thatthe difference in third molar imp-
action frequency between males and females
were not statistically significant!®. Osunde et al,
showed in his research that impactions of the
lower third molar occurred equally in both gen-
ders with an approximate ratio of 1:120. Our study
showed a significant difference in the occurrence
of impacted third molar among male and female
subjects, but it can be due to the fact that this
study sample had more females (n=555) than
males (n=401). Our observations were also in
favor with Hellman's theory according to which
growth of jaws in males continues for a much
longer period, as compared to females, resulting
in lesser incidence of arch length discrepancy and
ultimately fewer impactions?2.

Angulation is another parameter for deter-
mining the level of difficulty of surgical extract-
ion in case of impacted third molars. In this study
mesio-angular impaction was the most common
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pattern in mandible followed by vertical, hori-
zontal and disto-angular patterns .These findings
closely relate to study done by Syed et al, which
showed that 50.75% of the patients had mesio-
angular impaction which constitutes the majority
and only 1.4% of the patients had disto-angular
impaction'’. M Eshghpour also showed that the
most common type of tooth angulation was me-
sioangular (48.67%). Zarrouq et al, his workers
also had similar results in their study, 49% of im-
pacted mandibular third molars showed mesio-
angular angulation which was the most common
type of impaction pattern?!. Kumar et al, showed
contradicting results suggesting vertical impac-
tion (30.6%) to be the most common impaction
followed by mesio-angular (19.6%) type!3. Higher
prevalence of mesio-angular impaction might be
related to the developmental position of its pri-
mordial germ, which is found high in the ramus
of mandible having its occlusal surface slanting
in a mesial or horizontal inclination. Later, due
to gradual growth of mandible the developing
crown tends to move in a more upright position.
Termination of jaw growth before complete up-
righting of the crown will result in entrapment of
developing tooth in a mesio-angular positions.

In a study by Kumar et al, and colleagues it
was shown that in maxilla vertical impaction
(46.66%) accounts for the most common type of
impaction followed by disto-angular (25%) and
mesio-angular inclinations (20%)3. These results
were similar to our findings. Syed et al, also sho-
wed similar results, 52% of the impacted maxil-
lary third molars had vertical impaction in his
study?!. Contrarily, Goyal et al, and co-researc-
hers have shown disto-angular type (48%) to be-
most common followed by vertical type (28.4%)
of impaction in maxilla®. The higher frequency of
vertical impaction in maxilla might be because of
the fact that the maxillary third molar develops in
vertical relationship in maxillary tuberosity and
eventually erupts vertically as the maxillary bone
enlarges in a downward-forward direction!!.

As far as the depth of impaction is concerned
in thi study about 50.47% of mandibular imp-
acted teeth were seen in class B relation, followed
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by class C (31.69%) and class A (17.84%) relation.
These results were in agreement with research
done by Hatem M, which showed 26.3% imp-
acted third molars were positioned at level A,
44.7% were positioned at level B and 29% were
positioned at level C2. Nazir et al, in his study also
concluded depth A to be the most common level
(62.8%)12. Yalda et al, in his study showed class
C molar relation to be the most common one
(48.13%) followed by class A relation (28.66%)%5.
We observed similar results in maxilla, as 57.65%
of maxillary impacted 3 molars were having
class B molar relation followed by class C (37.7%)
and class A(4.63%) similar results were seen in
Lim et al, study in which most common level
for impacted maxillary third molars was class B
(30.2%)%. Hatem et al, in his study concluded
class C level is mostly seen in maxillary impacted
3rd molars (92.2%)2 This can be because the
difference in classification methods employed by
various researchers.

This study suggested that about 70.21% of
the patients had class 1 relation of impacted man-
dibular third molars with the anterior boarder of
ramus of mandible. Costa et al and his co-resear-
chers also shown similar results in their study as
about 50% of the patients had class 1 relation?2.
Hatem et al, his co-workers proposed class 2
(72.7%) to be the most common ramus relation
followed by class 1 (24.8%) and class 3 (2.5%) was
the least common ramus relationship which was
similar to our results2.

Seven radiographic predictors proposed by
Roods & Shehab were used to evaluate the pro-
ximity of impacted mandibular 3rd molar with
IAC. According to our study 53.89% showed
relationship with the IAC while 46.11% were in
no relation with the IAC. Most common radio-
graphic sign noticed in our study was interrup-
tion of white line followed by darkening of root
apex and the least common predictor observed
was deviation of canal which was similar to the
results byElkhateeb et al?3, Rood et al, & Shehab et
al, in their study concluded that Darkening of the
root apex was the most common radiographic
predictor, While Yalda et al, & his co-workers
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fewer have shown deviation of IAC canal to be
the most common radiographic sign followed by
darkening of root apex®s.

Proximity of maxillary impacted 3rd molar
with maxillary sinus is an important factor to
evaluate pre-operatively to prevent possibility of
oro-antral perforation. Although there are very
few researches that study the association of maxi-
llary sinus with impacted maxillary 3rd molars
Fry RR and colleagues 24 found mesiobuccal
roots of maxillary first molars present in a much
closer approximation to sinus as compared to
other posterior teeth. While Lim and colleagues
10 in their study found that most of the impacted
maxillary third molars had radiographic appro-
ximation to maxillary sinus which is similar to
our findings.

CONCLUSION

The frequency of impacted third molars was
much higher in mandible and among female pati-
ents. Whereas on comparative analysis of pat-
terns of impaction among maxillary and mandi-
bular third molars, we found a statistically signi-
ficant difference; as most of the impacted mandi-
bular third molars were at mesioangular, class 1B
position while maxillary third molars frequently
illustrated a vertical, class B pattern. Further-
more, we found that majority of maxillary and
mandibular impacted teeth had approximation
with maxillary sinus and IAC respectively.
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