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Abstract 
 

      The purposes of the present study were to retrospectively assess the pattern of impacted third 
molars, their proximity to important structures, and the other developmental abnormalities in Thai 
population. 
      This retrospective study was performed by evaluation of digital panoramic radiographs in 1,427 
patients. The patterns of impacted maxillary and mandibular third molars, developmental 
abnormalities were evaluated. Appropriate descriptive statistics including mean, standard deviation, 
and frequency were computed. Statistical significance is defined as p< 0.05. 
      Among1,427 patients, 469 (32.87%) were males and 958 (67.13%) were females. Patients’ age 
ranged from 16-57 years (mean, 21.09 years. The number of impacted third molars was 4,834 of 
which 2,343 (48.47%) were maxillary and 2,491 (51.53%) were mandibular. Vertical angulation and 
position B were most found in maxilla. Mesioangulation, class II and position B were most found in 
mandible. Microdontia was most common developmental abnormalities (9.46%), followed by 
missing tooth (6.45%) and supernumerary tooth (6.45%), respectively. 
      The patterns of impacted third molars in a group of Thai population are not entirely different 
from that of other nationalities. The further studies including advanced imaging techniques and 
postsurgical recordings are needed to confirm conventional radiographic findings. 
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 Introduction 
 

Tooth impaction is a situation in which a 
tooth cannot or will not erupt into its normal 
functioning position.1 Third molar is the most 
frequently impacted tooth, with a frequency of 
occurrence generally reported to be from 16.7 to 
73.82 %.2-5 Impacted third molar is a common 
problem affecting a large proportion of 
population. It is often associated with 
pericoronitis, periodontitis, cystic lesions, 
neoplasm, root resorption and can cause 
detrimental effects on adjacent tooth. Many 
reports have shown that impacted third molar 
weakens the angle of mandible and condyle, and 
makes it susceptible to fracture.6,7 It is also 
implicated in the etiology of lower arch crowding, 

temporomandibular joint disorders, vague 
orofacial pain and neuralgias.8,9 

To our knowledge, there is a few reports 
about the situation of impacted third molars in 
Thai population.4,5 The purpose of the present 
study is to retrospectively assess the pattern of 
impacted third molars, their proximity to important 
structures, and the other developmental 
abnormalities in Thai population. We hypothesize 
that Thai population have a different pattern of 
impacted third molars from that of population 
through the world.Numerous studies have 
reported no sexual predilection in third molar 
impaction.4,6-8 However, there also some studies 
have reported a higher frequency in females than 
males.3,9-11 

Third molar impaction is a common 
problem affecting a large proportion of population 
through the world.9 It is often associated with 
pericoronitis, periodontitis, cystic lesions, 
neoplasm, root resorption and can cause 
detrimental effects on adjacent tooth12. Removal 
of an impacted third molar is one of the most 
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frequently performed in young adults. Many 
reports have shown that impacted third molar 
weakens the angle of mandible and condyle, and 
makes it susceptible to fracture.6,7 It is also 
implicated in the etiology of lower arch crowding, 
temporomandibular joint disorders, vague 
orofacial pain and neuralgias.8,9,15,16 Impacted 
maxillary third molar is also the cause of upper 
arch crowding, pericoronitis, periodontitis, and 
affect the adjacent tooth.9 The depth of impaction 
of the maxillary wisdom tooth is a possible 
predictor of the possibility of oro-antral 
perforation if removal of the tooth is required.17 

Several methods have been used to classify the 
impaction. This classification is based on many 
factors which are the level of impaction15, the 
angulations of the third molars and the 
relationship to the anterior border of the ramus of 
the mandible. Depth or level of maxillary and 
mandibular third molars can be classified using 
Pell and Gregory classification system, where the 
impacted teeth are assessed according to their 
relationship to the occlusal surface of the 
adjacent second molar.9 

It is generally accepted that patterns of 
facial growth and jaw and tooth size are inherited 
and are likely to differ among populations and 
races. To our knowledge, there is a few reports 
about the situation of impacted third molars in 
Thai population.4, 5We hypothesize that Thai 
population have a different pattern of impacted 
third molars from that of population through the 
world. The purposes of the present study were to 
retrospectively assess the pattern of impacted 
third molars, their proximity to important 
structures, and the other developmental 
abnormalities in Thai population. 

    
Materials and methods 
 
The present study was conducted in 

accordance with the Declaration of Helsinki 
(http://www.wma.net) and that all procedures 
were carried out with the adequate 
understanding and written consent of the 
subjects. The formal approval to perform this 
study has been obtained from our institution’s 
human subjects review board. 

Patients 
 In this retrospective study patients were 
chosen from Thai outpatients who visited Dental 
Hospital, Faculty of Dentistry, Naresuan 
University and underwent panoramic radiograph 

examination in August 2013 to January 2015.  
All Panoramic radiographs were digitally 

generated on a Kodak 9000c Digital Panoramic 
and Cephalometric System (Carestream Health 
Inc., Rochester, NY, USA). The inclusion criteria 
are the availability in their clinical records of a 
panoramic radiograph of adequate quality, and 
no history of medical or surgical disease that 
could affect the presence and development of 
third molars. Exclusion criteria included image 
deformity affecting third molar visualization or 
panoramic radiograph showing obvious dental 
pathology related to the third molars.  

 

 
Figure 1. Schematic drawing of the Winter’s 
classification to classify impacted mandibular and 
maxillary third molars (A, B: mesioangular 
impaction, C, D: horizontal impaction, E,F: 
vertical impaction, G, H: distoangular impaction). 
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Evaluation of impacted third molars 
Panoramic radiographs were used to 

assess the presence, position and angulation of 
impacted third molars. Winter’s classification was 
used to classify maxillary and mandibular third 
molars into mesioangular, horizontal, vertical and 
distoangular(Figure 1).18 

 

 
Figure 2. The relationship of mandibular third 
molar to the ramus of mandible according to the 
classification of Pell and Gregory (A: class I, B: 
class II, C: class III). 

 

 
Figure 3. The relative depth of mandibular and 
maxillary third molars according to the 
classification of Archer (A, B: position A, C, D: 
position B, E, F: position C). 
 

The relationship of mandibular third molar 
to the ramus of mandible was grouped according 
to the classification of Pell and Gregory19 namely, 

class I: sufficient spaceis present between the 
ramus and the second molar to accommodate 
the crown of third molar, class II: space is 
insufficient, and class III: the third molar is 
located all or mostly within the vertical ramus 
(Figure 2).  

The relative depth of maxillary and 
mandibular third molars were grouped according 
to the classification of Archer.20 At position A, the 
highest point of the third molar is on the same 
level as, or below the occlusal plane of the 
adjacent second molar. At position B, the highest 
point of third molar is below the occlusal plane 
but above the cervical line of the second molar. 
At position C, the highest point of third molar is 
below the cervical line of the second molar, as 
shown in Figure 3. In addition, their proximity to 
important structures, such as maxillary sinus and 
inferior alveolar nerve were also evaluated. 

All of the digital radiographs are viewed 
on the 21 inches LCD monitor, with resolution of 
1600x1200 pixels (Dell LCD monitor, Dell 
Optiplex 990, Dell Inc., Penang, Malaysia). The 
assessment is performed by one oral and 
maxillofacial radiologist. With an interval of two 
months, 100 randomly chosen panoramic 
radiographs are graded and re-scored for testing 
intra- observer agreement.  

 
 
Statistical analysis 
Appropriate descriptive statistics including 

mean, standard deviation, and frequency were 
computed. Cohen’s kappa test is performed to 
calculate the intra- and inter- observer agreement. 
All the data are analyzed using the SPSS 
software package (SPSS for Windows, version 
17.0, Chicago, IL, USA). Statistical significance is 
defined as p< 0.05. 

 
 

      Results 
 

The present study composed of 1,427 
patients which 469 (32.87%) were males and 958 
(67.13%) were females. Patients’ age ranged 
from 16-57 years (mean, 21.09 years, standard 
deviation, 5.54).The number of impacted third 
molars was 4,834 of which 2,343 (48.47%) were 
maxillary and 2,491 (51.53%) were mandibular. 
Distribution of patients by number of impacted 
teeth and distribution of each impacted third 
molar were shown in Tables 1 and 2, respectively.  

http://www.ektodermaldisplazi.com/dergi.htm
http://www.ektodermaldisplazi.com/journal.htm


 

Journal of International Dental and Medical Research ISSN 1309-100X                                           Pattern of Impacted Third Molars    
http://www.ektodermaldisplazi.com/journal.htm                                  Ruchadaporn Kaomongkolgit, and Weeraya Tantanapornkul 

 

  Volume ∙ 10 ∙ Number ∙ 1 ∙ 2017 

                            
Page 33 

 
Table 1: Distribution of patients by number of 
impacted teeth. 

 

 

 
Table 2: Distribution of impacted third molars. 

 
 

 
Table 3: Distribution of angulation of impacted 
maxillary and mandibular third molars. 

 
 

Most of the patients had 2 impacted tooth 
(571 cases, 40.01%). Impacted teeth were found 
more in mandible (2,845 teeth, 58.85%). There 
was no significant difference between left and 
right impacted third molars both in maxilla and 
mandible. Vertical angulation was most found in 
maxilla (1,151 teeth, 49.13%) whereas 
mesioangulation was most found in mandible 
(880 teeth, 35.33%), as shown in Tables 3 and 4. 

 
 

 
Table 4: Position (level) of impacted maxillary 
and mandibular third molars. 

 
Table 5: Bilaterally impacted maxillary and 
mandibular third molars. 
 

 
Table 6: Relationship between impacted 
mandibular third molar and mandibular ramus. 
 

 
Table 7: Relationship between angulation, 
position of impacted maxillary third molar and its 
proximity to maxillary sinus floor. 
  
 The positions (levels) of impacted 
maxillary and mandibular third molars were 
shown in Tables 5 and 6. Position B was the 
most found in both maxillary and mandibular 
impacted third molars. Bilateral impaction were 
found in 983 cases (68.89%), the majority of 
which were in the mandible, as shown in Table 
7.Class II ramus relationship was more prevalent 
followed by Class I and Class III, respectively 
(Table 8).  

 

 
Table 8: Relationship between angulation, 
position of impaction and ramus relationship of 
impacted mandibular third molar and proximity of 
the tooth to mandibular canal. 
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There was significant relationship 
between mesioangulation of impacted maxillary 
third molar and proximity of the tooth and 
maxillary sinus floor (Table 9). Position C 
impacted maxillary third molar was significant 
related to the proximity of the tooth to maxillary 
sinus floor (Table 10). Table 11 showed the 
relationship between angulation, position of 
impaction and ramus relationship of impacted 
mandibular third molar and proximity of the tooth 
to mandibular canal. There were significant 
relationships between impacted mandibular third 
molar with mesioangulation, position B and C, 
class I and II ramus relationship and proximity of 
the tooth to mandibular canal.  

Microdontia was the most found 
developmental abnormalities (135 patients, 
9.46%), followed by missing tooth (92 patients, 
6.45%), and supernumerary tooth (87 patients, 
6.1%), respectively. The other finding 
abnormalities such as dens invaginatus, fusion, 
and germination were also found. 

 
 Discussion 

 
 The preponderances and variations of 
impacted third molars are different between racial 
and ethnics. These may be due to racial genetic 
properties, as well as the other factors such as 
consuming habits.21 In Thai population, we 
assumed that the possible etiologies of impacted 
third molar could be tooth jaw size discrepancy, 
late third third molar mineralization and early 
physical maturation. 
 There were many studies about impacted 
third molar patterns in different population such 
as in Singapore Chinese3, Jordanians7, Saudi 
community8, Swedish10, and Nigerians.22 For the 
assessment of distribution of impacted teeth in 
maxilla and mandible, we found that the number 
of impacted mandibular third molar was higher 
(2,845 teeth, 58.85%). Our finding was 
conformed to Pillai et al.21 who evaluated the 
position of impacted third molars on 1,000 
panoramic radiographs of Indian population. 
However, our result was contrary to that of 
Elisabeth et al. (Swedish)23, Hattab et al. 
(Jordanian)7, which showed the higher proportion 
of impacted maxillary third molars. We found a 
more frequency of impacted third molars in 
female, like Queket al.3 and Eshghpour et al. 
(Iranian).11 In female, the end of the growth spurt 
is closely linked with the onset of menarche. 

Thomas et al.24 reported that menarche is largely 
influenced by extrinsic factors like living 
conditions, for example, health and 
socioeconomic conditions and energy balance 
related to physical activities, rather than genetics. 
This could support to the theory of late third 
molar mineralization in combination with early   
physical maturity as an important etiologic factor.  

In the present study, vertical angulation 
and position B impacted third molar was most 
common inmaxilla. Our result was different from 
the study by Lim et al.17 who reported that 
position A impacted maxillary third molar was 
most common. Regarding to the patterns of 
impacted third molar in mandible, the tooth with 
mesioangulation, class II and position B were 
most found. These findings were in accordance 
with Queket al.3 who surveyed the pattern of third 
molar impaction on panoramic radiographs of 
Singapore Chinese. They also concluded that the 
frequency of impacted third molars in Singapore 
Chinese was higher than that found in Caucasian. 
Of 983 patients, the number of bilaterally 
impacted third molar was higher in mandible 
(47.30%), like the study by Quek et al. 
(Singapore Chinese).3It is very hard to equate 
the prevalence of impacted third molar pattern 
because of various classification systems in 
different studies. In addition, most studies 
evaluated angulation of impacted tooth by 
visualization alone. 

There was a few studies concerned about 
the relationship between patterns of impacted 
third molar and important adjacent structures 
such as maxillary sinus and mandibular 
canal.17,25,26 In regard to the relation of impacted 
maxillary third molar to maxillary sinus, the 
results of our study showed that the tooth with 
mesioangulation and position C were found to be 
in the close proximity to sinus floor (p <0.005). 
We defined sinus proximity as no bony tissue 
between third molar and maxillary sinus floor 
observed on panoramic radiograph. Lim et al.17 
examined the patterns of impacted maxillary third 
molar and reported that 91.10% of the tooth had 
proximity to maxillary sinus, however, they did 
not mentioned about the pattern of the tooth that 
most found approximately.  

For the evaluation of impacted 
mandibular third molars, the tooth with 
mesioangulation, position B and C, class I and II 
ramus relationship was found to be in the close 
proximity to mandibular canal (p <0.005). Also, 

http://www.ektodermaldisplazi.com/dergi.htm
http://www.ektodermaldisplazi.com/journal.htm


 

Journal of International Dental and Medical Research ISSN 1309-100X                                           Pattern of Impacted Third Molars    
http://www.ektodermaldisplazi.com/journal.htm                                  Ruchadaporn Kaomongkolgit, and Weeraya Tantanapornkul 

 

  Volume ∙ 10 ∙ Number ∙ 1 ∙ 2017 

                            
Page 35 

we defined mandibular canal proximity as no 
bony tissue between third molar and mandibular 
canal observed on panoramic radiograph. The 
present study, however, was performed only by 
radiographic assessment. The recording of 
proximity after surgery is recommended for the 
further study.  

To our knowledge, there were two studies 
reported about the incidence and type of 
impacted third molar in Thai population.4,5 
However, both of the two studies were performed 
in less number of patients and they reported only 
the tooth angulation and concerned more about 
common related symptoms or complications. 
Thus, it may be said that our study results 
represent the pattern of impacted third molar in a 
group of Thai population. 
  

Conclusions 
 

It may be concluded that the patterns of 
impacted third molars in a group of Thai 
population are not entirely different from that of 
other nationalities. The further studies including 
advanced imaging techniques and postsurgical 
recordings are needed to confirm conventional 
radiographic findings. 
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