
Abstract

Purpose:  The  aim  of  this  study  was  to  determine  the  frequency  of  association  of  group of  
radiographically  detectable  pathologic  conditions  with  impacted  third  molars  on  panoramic  
radiographs.

Materials and Methods:  500  patients   with  fully/partially  impacted  third  molars  among  outpatient  
visiting  the  department  of  Oral  medicine  and  radiology  were  included  in  the  study. Their  
panoramic  radiographs  were  taken  and  following  radiographic  lesions  were  recorded  in relation  to  
impacted  third  molars:  Caries  on  impacted  third  molars,  caries  on  distal  aspect  of  second  molars,  
periodontal  bone  loss  on  distal  aspect  of  second   molars,  pericoronal  radiolucency, periapical  
radiolucency,  odontoma  and  external  root  resorption  of  second  molars.

Results: Total  number  of  radiographically  detectable  pathologies  associated  with  1118 impacted  
third  molars  in  500  patients  was  184  with  overall  prevalence  of  16.5%.  The most  common  
pathology  seen  associated  with  impacted  third  molars  on  panoramic radiographs  was  caries  on  
distal  aspect  of  second  molar  [32.6%]  followed  by  periodontal bone  loss  on  distal  aspect  of  
second  molars  [31.5%].  Prevalence  of  pathologies  associated with  impacted  third  molars  was  
higher  in  males  than  in  females.  Prevalence  of pathologies  associated  with  impacted  third  molars  
increased  with  age.  Prevalence  of pathologies  associated  with  impacted  mandibular  third  molars  
was  found  to  be  higher  than  maxilla.

Conclusion: Low  prevalence  did  not  offer  support  for  the  likely  development  of pathologic  
conditions  to  be  an  indication  for  third  molar  removal  and  before  prophylactic removal  of  
impacted  third  molar  risk  benefit  ratio  should  be  calculated.
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Introduction

The  third  molars  have  highest  impaction  rate  
(1,2)among  all  teeth  in  human  dentition.    

Mandibular  third  molars  are  the  most  commonly  
encountered  among  them,  followed  by   maxillary  

.(3,4)
third  molars  and  maxillary  canines

Not  every  impacted  third  molar  causes  a  clinical  
problem,  and  an  unknown  percentage  of  such  

.(5)teeth  may  remain  asymptomatic  for  years  
However,  some  impacted  third  molars  can  cause  
complications  such  as  pain,  infection,  cysts,  
tumors,  jaw  fractures. They  may  also  lead  to  
resorption  of  the  adjacent  teeth  or  periodontal  

(6)bone  loss. 

Panoramic  radiographs  are  one  of  the  best  
adjunct  in  diagnosis  of  pathologies  related  to  
impacted  third  molars  because  of  its  advantages  
that  all  the  third  molars,  associated  structures  
and  pathologies  can  be  viewed  on  a  single  film.  
Panoramic  radiograph  is  a  good  screening  tool  
on  the  basis  of  cost,  time,  increased  yield  
relative  to  area  exposed  and  reduced  dose  to  the  
patient.  Moreover,  minimum  patient  co-operation  
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. (7)is  required

The  potential  for  development  of  pathologic  
conditions  around  impacted  third  molars  is  not  

(6),
yet  determined  with  confidence    as  there  are  

(4,8)regional,  social,  and  economic  variations.   The  
decision  whether  to  remove  an  impacted  third  
molar  is probably  one  of  the  most  frequent  
dilemma  faced by the dental professionals. 
Justifications for and against prophylactic  
extractions  of  asymptomatic impacted  third  
molars  have  been  offered,  often leading  to  
confusion  in  the  mind  of  practitioners  whether  
to  advise  patients  to  leave  asymptomatic  

(9)  impacted  third  molars  in  place. The  purpose  of  
the  present  study  was  to  determine  the  
association  of  impacted  and  partially  impacted  
third  molars  with  commonly  found  pathologic  
conditions  such  as  caries  on  impacted  third  
molars,  caries  on  distal  aspect  of  second  molars,  
periodontal  bone  loss  on  distal  aspect  of  second  
molars,  pericoronal  radiolucency,  periapical  
radiolucency,  odontoma  and   external  root  
resorption  based  on  panoramic  radiographs.  This  
study  was  done  with  the  objective  to  determine  
the  prevalence  of  these  pathologies  associated  
with  impacted  third  molars  to  find  the   
justification  for  prophylactic  removal  of  impacted  
third  molars. 

Materials  and  Methods:  In  this  study,  500  
patients  with  fully/partially  impacted  third  
molars  among  the  outpatient  department  of  oral  
medicine  and  radiology  were  included.  Detailed  
case  history  of  each  patient  was  recorded.  After  

taking  patient's  consent,  they  were  subjected  to  
panoramic  radiography.  For  any  case  to  be 
included  in  this  study,  patient  should  have  
partially  erupted  or  unerupted  third  molars  with  
first  and  second  molar  teeth  present.  
Radiographs   with   poor  image  quality,  pregnant  
females  and  patients  with  extracted  third  molars  
were  excluded  from  study.

The  following  radiographic  lesions  were  
recorded:  caries  on  impacted  third  molars,  caries  
on  distal  aspect  of  adjacent  second  molars,  
periodontal  bone  loss  on  distal  aspect  of  
adjacent  second  molars,  pericoronal  radiolucent  
areas  around  impacted  third molar,  periapical  
radiolucent  areas  related  to  impacted  third  
molars,  odontoma  and   external  root  resorption  
of  roots  adjacent  to  mandibular  second  molar.  
When  more  than  1 lesion  was  found  for  
particular  impacted  third  molar,  each  lesion  was  
recorded individually.   

One  observer  viewed  each  radiograph  X  10  
magnification  on  a  standard  radiographic light  
box.  Before  beginning  the  study,  criteria  for  
diagnosis  of  each  lesion  were determined  [Table 
1].  To  check  for  diagnostic  reproducibility  of  the  
examiner,  second observer  examined  radiographs  
with  demonstrable  radiographic  lesions  daily  for  
5 consecutive  days  in  random  orders.  No  
difference  between  the  2  observers  was  found. 

Data  thus  obtained  was  statistically  analysed  
using  Chi-square  test  and  the  software  used to  
analyse  data  was  SPSS-version  15
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Diagnosis  Criteria  
 

Caries  

A  radiographically  clear  carious  lesion  in  the  impacted  third  
molar  or  in  the  adjacent  mandibular  second  molar  

Periodontal  bone  loss  on   
distal  aspect  of

  
second   

molars
 

 

A  radiographically  clear  loss  of  height  of  alveolar  bone  more  
than 1.5  mm  from  the  cemen toenamel  junction  of  second  
molar.

 

 Pericoronal  radiolucency

 
 

A  completely  radiolucent  area  encompassing  the  crown  of  the  
fully   embedded  impacted  third  molar.

 

 Periapical  radiolucency

 

A  completely  radiolucent  area  attached  to  the  apical  one  third  
of  the  root  of   the   impacted   third  molar.  Can  extend  to  reach  
the  side  of   the  root  but  not  above  the cementoenamel  
junction.

Table 1. Criteria  for  diagnosis  of  radiographic  lesion  around  impacted  third molars
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Results: 500  patients were  included  with  1118  
impacted  third  molars;  551  [49.3%]  of these  
impacted  molars  were  found  in  males  and  567  
[50.7%]  were  found  in  females.  Out of  total  1118  
impacted  third  molars  873  [78.1%]  were  from  
age  group  less  than  or  equal to  35  and  245  
[21.9%]  were  found  in  age  group  greater  than  

35. 824  [73.7%]  mandibular  third  molars  and  
294  [26.3%]  maxillary  third  molars  were  
included  in  this study.
Among total of 1118 impacted third molars 
examined, 184 radiographically detectable  
pathologies  were  found  associated  with  them  
with  the  overall  prevalence  of 16.5%.  The  
pathologies  observed  are  summarized  in  Table  2.

 

   
 

 
Odontoma

 

Radio-opaque  mass  lesions  of  similar  radiographic  density  to  
dental  tissues.  In  the  form  of  stacked  multiple  denticles  or  one  
uniform  opaque  mass.  Surrounded  by  a   radiolucent  margin   
located

   

mesial,  coronal,  distal   or  apical  to  the  impacted  third   
molar

 
 

External   root   resorption
Discontinuity  and  irregularity  of  the  root  surface  of  adjacent  
mandibular  second  molar  due  to  direct  contact  between  it  and  
the  impacted  third   molar

Table 2.  Distribution  of  184  pathologies  and  prevalence  of  individual  pathologies  associated 

with  total  number  of  impacted  third  molars  [1118].

Type of pathology  No. of  

 

%  of total 
184 

pathologies
 

Prevalence

(%)

Caries on third molars
 

27
 

14.7
 

2.4

Caries on distal aspect of 
second molar

 

60

 
32.6

 
5.4

Periodontal bone loss on 
distal aspect of second molar

 

58

 

31.5

 

5.2

Periapical radiolucency

 

9

 

4.9

 

0.8

Pericoronal radiolucency

 

4

 

2.2

 

0.3

Odontome

 

2

 

1.1

 

0.2

External root resorption 24 13.0 2.2

Total 184 100 16.5

 Caries  on  distal  aspect  of  aspect  of  second  
molars  was  most  commonly  seen pathology,  
accounting  for  32.6 %  of  total  pathologies  
detected  with  the  prevalence  of  5.4%  
followed  by  periodontal  bone  loss  on  distal  
aspect  of  second  molar  [31.5%  of  total 
pathologies]  with  the  prevalence  5.2%.  Other  
pathologies  found  associated  with  impacted 
third  molars  were  caries  on  third  molars  and  

external  root  resorption  of  adjacent  second 
molars  with  the  prevalence  of  2.4%  and  2.2%  
respectively.  9  periapical  radiolucencies,  4 
periapical  radiolucencies  and  2  odontomes  were  
found  with  the  prevalence  of  0.8 %,  0.3%   and  
0.2%  respectively.

               Prevalence  of  pathologies  associated  
with  impacted  third  molars  was  higher  in  males  
[22.7%]  than  in  females  [10.7%]  {p <0.0001***}.  
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Prevalence  of  pathologies associated  with  
impacted  third  molars  increased  with  age  
[27.1%  in  age  group  greater than  35  as  
compared  to  13.5%  in  age  group  less  than  35]  
{p<0.0001***}.  Prevalence  of pathologies  
associated  with  impacted  mandibular  third  
molars  was  found  to  be  higher [20.6 %]  than  
maxillary  third  molars  [5.2%]  {p <.0001*** }.  No  
significant  difference  was found  in  prevalence  of  
pathologies  associated  with  impacted  third  
molars  on  right  and  left  side  [16.7%  and  16.5 %  
respectively] {p=0.79}.

Discussion

Selection  of  a  population  sample  for  
investigation  of  third  molar  impaction  is  
difficult.  To  determine  the  true  rate  of  
pathologic  conditions  associated  with  third  
molars, a  random  sample  of  the  general  
population  is  required.  Such  samples  of  young  
adults  are  difficult  to  obtain  and  taking  
radiographs  of  such  persons  is  debatable  from  
an  ethical  standpoint.  We  considered  that  our  
objective  was  to  determine  the  rates  of 
association  of  certain  pathologic  conditions  
with  impacted  third  molars,  and  therefore  our 
target  population  was  to  be  persons  with  
known  impaction  not  a  sample  of  the  general 

.(6)population

The  prevalence  of  pathologies  associated  with  
mandibular  impacted  third  molars  [20.7%]  was  
significantly  higher  than  maxillary  third  molars  
[5.2%].  This  finding  was  in  accordance  with  
previous  studies  conducted  by  Osaki  T  et  al,  
Chu  F  et  al  and,  Ma'aita  J  et  al  and  Salgam  AA  

.(3,4,10,11)et  al   This  difference  in  prevalence  is  due  
to  several reasons.  Firstly,  mandibular  third  
molars  start  developing  before  maxillary  third  
molars  so  time  for  development  of  pathologies  
is  more.  Secondly,  in  case  of  mandibular  third  
molars  tendency,  for  food  and  plaque  

.(12) accumulation  is  more  Thirdly,  third  molars  in  
mandible,  changed  their  position  in  bone  more  
often  than  maxilla  and  this  tendency  of  
movement  in  bone  may  ultimately  give  rise  to  

.(13)pathologic  processes
         The  prevalence  of  pathologies  associated  
with  impacted  third  molars  in  age  group  
greater  than  35  years  [27.1%]  came  out  to  be  
statistically  significantly  higher  than  in  age  
group  less  than  or  equal  to  35  years  [13.5%].  

This  is  in  accordance  with  studies  conducted  by  
.( 3,11)Osaki  T  et  al  and  Chu  F  et  al   The  reason  for  

this  is,  as  the  age  advances  the  third  molars  are  
exposed  to  oral  environment  for  longer  period  
of  time  hence,  the  greater  potential  to  develop  
pathologies.  Secondly,  as  the  age  advances  there  
is  resorption  of  alveolar  bone,  and  the  impacted  
third  molar  that  was  originally     impacted  
intraosseously  is  exposed  through  overlying  
bone  and  mucosa,  and  the  risk  of  infection  

.(11) increases  

Prevalence  of  pathologies  associated  with  
impacted  third  molars  came  out  to  be  higher  in  
males  [22.7%]  as  compared  to  females  [10.7%].  
This  is  in  accordance  with  study  conducted  by  

.(14)Stanley  HR  et  al

The  result  of  the  study  showed  that  the  most  
common  pathology  associated  with impacted  
third  molars  was  caries  on  distal  aspect  of  
second  molars  [5.4 %].  Second   most  common  
pathologies  associated  with  impacted  third  
molars  was  periodontal  bone loss  on  distal  
aspect  of  second  molar  [5.2%].  This  result  was  

(12)similar  to  the  study  carried  out  by  Polat  et  al. 

Prevalence  of  periapical  radiolucencies  
associated  with  impacted  third  molars  was  
0.8% .  This  finding  was  in  contrast  to  study  

 conducted  by  AL-Khateeb  et  al  [9.5%]  (6)which  
can  be  explained  on  the  basis  that  patients  
included  in  the  study  were   referred   to  oral  
surgery  department  for  surgical  removal  of  
impacted  third  molars  whereas  present  study  
was   conducted  on  asymptomatic  patients. 
Prevalence  of   pericoronal   radiolucencies   
associated  with  impacted  third  molar  was  0.3%,  
which  was  in  accordance  with  study  conducted  

(3) by  Chu  F  et  al  [0.4% ].

                  Prevalence  of  odontome  was  0.2%  
which  was  in  accordance  to  study  conducted  by  

 AL  Khateeb  T  et  al.(4)  Prevalence  of  external  
root  resorption  of  second  molar  due  to  
impacted  third  molars  was  2.2%.  This  was  
slightly  higher  than  previous  studies  conducted  
by  AL  Khateeb  et  al,  Vander  Linden  W  et  al,  
Knutsson  K  et  al  and  Yamaoka  M  et  
al.(6,9,15,16).  This  difference  may  be  due  to  
different  definitions  of  root   resorption.  In  the  
study,  conducted  by  AL-Khateeb  et  al  it  was  
defined  as  clear  loss  of  tooth  substance  but  in  
present  study  discontinuity  and  irregularity  of  
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root  surface  was  considered  as  root  
.(6)resorption

Prevalence  of   total   number   associated   
pathologies   with  impacted  third  molars was  
16.5%.  The  prevalence  of  total  number  of  
pathologies  associated  with  impacted  third  
molars  in  other  studies  ranged  from  26.5%  

 upto  64.3%.(3,12, 17)  There  are  several   reasons  
for  this  difference  in  prevalence.  First  example  
Polat's  study  [Prevalence : - 36.5%](12)  was  
conducted  in  patients  specifically  referred  for  
third  molar  surgery   whereas  in  this  study  
patients  were  asymptomatic.  Secondly,  Polat's  
study  was  carried  out  on  a  larger  sample  size  
and  for  longer  period  as  compared  to  present  
study.  As  the  sample  size  increases  the  
likelihood  of  finding  pathology  increases.  
Thirdly,  Polat's  study   was  conducted  on  
impacted  mandibular  third  molars  and  present  
study  included  both   maxillary  and  mandibular  
impacted  third  molars  and  it  is  the  well  known  
fact  that  most   of  the  pathologies  associated  
with  impacted  third  molars  are  more  common  
in  mandible   as  compared  to  maxilla.

Removal  of  impacted  (unerupted  and  partially  
erupted)  third  molars,  is  the  most  common  
surgical  procedure  in  dentistry.  Prophylactic  
surgery  has  been  justified  on  the  basis  that  
third  molars  have  no  role  in  the  mouth,  the  
need  to  minimize  the  risk  of   disease  (cysts  and  

(18,19)tumors)  development   reduction  of  the  risk  
of  mandibular  angle   fracture  as  well  as  

(20)  increased  difficulty  of  surgery  with  age.
Reports  and  data  from   the  literature  as  well  as  
result  of  this  study  indicate  that  cysts  and  
tumors  do  develop  in  a  relatively  small  minority  
of  patients  with  impacted  wisdom  teeth.  
Therefore,  the relatively  small  percentages  of  
cysts  and  tumors  associated  with  the  retention  
of  these   teeth  do  not  justify  their  prophylactic  

(21)  removal. The  complications  associated  with    
the  removal  of  impacted  third  molars  should  
not  be  underestimated.  Continuation  of    
prophylactic  impacted  third  molar  extraction  is  
not  justified  as  an  evidence- based   practice  in  
light  of  the  above  facts. 

Conclusion

In  this  study  prevalence  of  pathologies  
associated  with  impacted  third  molar  is  not  
very  high.  Most  prevalent  pathologies  

associated  with  impacted  third  molars  were  
caries  on  distal  aspect  of  second  molar  and  
periodontal  bone  loss  on  distal  aspect  of  second  
molar  whereas  prevalence  of  more  grave  
pathologies  such  as  pericoronal  radiolucencies,  
periapical  radiolucencies  and  odontome  was  
very  low.  

Furthermore,  complications  such  as  pain,  
swelling,  trismus  and  damage  to  nerves  
associated  with  the  removal  of  impacted  third  
molars  should  not  be  underestimated.  So   
before  making  any  decisions  regarding  
prophylactic  removal  of  asymptomatic  third   
molars,  risk : benefit  ratio  should  be  calculated.
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