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Abstract:

The study focuses on the analysis of impacted mandibular third molars using  orthopantomogram (OPG) imaging. 
Mandibular third molars are the most commonly impacted teeth in the oral cavity, with a prevalence ranging from 9.5% to 68% across different populations. The aim of this study is to determine the prevalence and pattern of impacted mandibular third molars in the population of Burdwan , West Bengal, India. 
A retrospective analysis of OPG records was conducted with appropriate permissions.
This retrospective study was carried out in Burdwan, West Bengal, analyzing OPG records of 357patients.
   
The collected data were analyzed using the Statistical Package for the Social Sciences (SPSS), version 23. Pearson’s Chi-Square Test was applied to determine the association between qualitative and quantitative variables. 
Among the 357 cases analyzed, 214 were male and 143 were female patients, with ages ranging from 15 to 60 years and a mean age of 28.62 years. The prevalence of impacted third molars was slightly higher in males (59.94%) compared to females (40.06%). Mesioangular impaction (33.05%) was the most common type, followed by vertical impaction (32.49%). The majority of cases exhibited Level B impaction depth and Class I ramus relation. 
The study concluded that mesioangular impaction is the most prevalent type of impaction, followed closely by vertical impaction. A slight male predilection was observed. Further research with a larger sample size is recommended to better understand the necessity of prophylactic removal of impacted third molars. 
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Introduction: 

Tooth eruption is a process characterized by the axial movement of a tooth from its developmental position within the alveolar bone to its functional position in the occlusal plane. When a tooth fails to achieve its normal functional position within the expected developmental period, it is classified as an impacted tooth. Impaction can occur due to obstructions in the tooth's eruptive pathway or improper positioning. 1, 2,3

An impacted tooth is one that is completely or partially unerupted and positioned against another tooth, bone, or soft tissue, making further eruption unlikely. Third molars, commonly known as wisdom teeth, are the most frequently impacted teeth in humans. Among them, mandibular third molars are the most commonly affected, followed by maxillary third molars, maxillary canines, and mandibular canines. The prevalence of impacted mandibular third molars varies from 9.5% to 68% across different populations, with eruption typically occurring between the ages of 18 and 24 years. 4, 5

Impacted mandibular third molars can be associated with various complications, including pericoronitis, dental caries, periodontal disease affecting the adjacent second molars, root resorption, halitosis, cyst formation, and temporomandibular joint (TMJ) disorders. In addition, they can contribute to orthodontic and prosthodontic challenges. 6, 7

The objective of this study is to assess the prevalence and patterns of impacted mandibular third molars in the Bengali population of Burdwan, West Bengal, India. The study also aims to evaluate whether prophylactic extraction of impacted third molars is justified in this population. 


Materials and Methods

A retrospective study was conducted on 357 patients, aged between 15 and 60 years, at Burdwan Dental College, West Bengal. Orthopantomograms (OPGs) were analyzed to assess various parameters related to impacted mandibular third molars. 

Parameters Evaluated:
The study recorded the following parameters: 
1. Age and Gender: Distribution across different age groups and genders. 
2. Type of Impaction: Categorized based on Winter’s classification into mesioangular, vertical, distoangular, horizontal, and buccal impactions. 
3. Impaction Depth: Assessed using Pell and Gregory classification, which includes: 
   - Level A: The highest occlusal point of the third molar is at the same level as the adjacent second molar. 
   - Level B: The highest occlusal point of the third molar lies between the occlusal plane and the cervical line of the second molar. 
   - Level C: The highest occlusal point of the third molar is below the cervical line of the second molar. 
4. Ramus Relation: Assessed according to Pell and Gregory classification: 
   - Class I: Sufficient space between the anterior border of the ramus and the distal side of the second molar to accommodate the third molar. 
   - Class II: Space is less than the width of the third molar crown, leading to partial impaction within the ramus. 
   - Class III: No available space; the third molar is completely within the ascending ramus. 
5. Proximity to the Inferior Alveolar Nerve (IAN):Evaluated based on radiographic evidence to assess contact, absence of contact, or contact with the external border of the nerve. 
6. Associated Pathologies:
Evaluated for the presence of distal caries, periodontal disease, bone loss, periapical lesions, and pericoronal pathology affecting the second and third molars. 

Inclusion Criteria:
- Patients with fully formed third molar roots. 
- Presence of the adjacent second molar. 
- No pre-existing pathological conditions affecting the third molar. 

Exclusion Criteria:
- Presence of third molar tooth germs. 
- Absence of adjacent second molars. 
- Grossly decayed second molars. 
- Patients with mandibular fractures, developmental anomalies, or undergoing orthodontic treatment. 
- OPGs with poor clarity or resolution. 

Statistical Analysis:
The data collected were analyzed using the Statistical Package for the Social Sciences (SPSS) version 23. Pearson’s Chi-Square test was employed to examine the associations between qualitative and quantitative variables. Frequencies and percentages were used to summarize the data. 

Ethical Considerations:
The study was conducted in accordance with the ethical guidelines outlined in the Declaration of Helsinki (1975) and was approved by the appropriate institutional ethical committee. 

Results:
Among the total of 357 patients evaluated in this study, 214 were male and 143 females. Age of the patients ranged from 15 to 60 years. The majority of participants were between 15-30 years old (68.07%), followed by those aged 31-45 (22.97%), 46-60 (6.44%), and >60 (2.52%). In terms of gender, the study included 214 males (59.94%) and 143 females (40.06%).  The distribution of positions among participants was as follows: M (33.05%), V (32.49%), D (5.88%), H (10.64%), and B (17.93%).
In terms of impaction depth, most participants had their highest occlusal point level with the 2nd molar (35.01%), followed by those within the cervical line with the 2nd molar (37.54%), and those lower than the cervical line with the 2nd molar (27.45%).
For impaction depth, the mean depth was 1.82, with a median and mode of 2. The standard deviation was 0.72, suggesting a relatively small amount of variability. The range of impaction depths was from 1 to 3.
Regarding the relation with the inferior alveolar nerve (IAN), most participants had contact (59.94%), while 29.13% had no contact and 10.92% had contact with the external border.
Most participants had sufficient space between the 2nd molar and ramus border (63.59%), while 22.97% had space less than the 3rd molar width, and 13.45% had no space.
Regarding contact with the mesio-angular (M2M) tooth, 75.63% had no contact, and 24.37% had contact.
In terms of M2M distal caries, 87.39% had no caries, and 12.61% had caries.
Regarding contact with the mesio-angular (M2M) tooth, 75.63% had no contact, and 24.37% had contact.
In terms of M2M distal caries, 87.39% had no caries, and 12.61% had caries.
The association between variables and study subjects (n=357) was analysed using chi-square tests.
Regarding impaction depth, a significant association was found with gender (χ²=11.89, df=2, p=0.001*). Among males, 75 had impaction depth 1, 80 had depth 2, and 59 had depth 3. Among females, 50 had depth 1, 54 had depth 2, and 39 had depth 3.
For contact with M2M, a significant association was found with gender (χ²=6.43, df=1, p=0.0374). Among males, 162 had no contact with M2M, and 108 had contact. Among females, 52 had no contact, and 35 had contact.
Regarding Ramus relation, a significant association was found with gender (χ²=9.341, df=2, p=0.002). Among males, 136 had Class1 relation, 49 had  Class 2 relation, and 29 had Class 3 relation . Among females, 91 had Class 1 relation, 33 had Class 2 relation, and 19 had Class 3 relation.
These results suggest that gender may play a role in the variables studied, with differences observed in impaction depth, contact with M2M, and Ramus relation. Further analysis may be warranted to explore these associations in more detail.


Discussion

Mandibular third molars are the most commonly impacted teeth in the oral cavity. Their impaction can lead to various complications during both eruption and extraction. As a result, numerous studies have been conducted to explore the importance of both prophylactic and interventional management strategies for impacted third molars. 8,9

The earliest recorded case of impacted teeth dates back to approximately 13,000 BC in modern-day Western Europe. In the present era, third molars are considered vestigial structures that serve no functional purpose in the human dentition.10 Historically, our ancestors required strong jaws to chew raw food, which caused significant wear and tear of the molars, making third molars essential for proper digestion. However, with modern dietary changes and improved food processing techniques, the functional necessity for third molars has diminished. This, combined with evolutionary changes such as reduced jaw size and increased brain growth, has led to an increased prevalence of impacted third molars. 

The etiology of impacted third molars can be attributed to both systemic and local factors. Systemic factors include nutritional deficiencies, genetic predisposition, and malnutrition. Local factors include inadequate space in the dental arch, obstruction by adjacent teeth, overlying dense bone, late maturation of the third molar, and unfavorable tooth positioning. 11,12

Studies have shown variations in gender predilection for impacted third molars. While some studies report a higher prevalence in females, others find no significant gender difference. In our study, we observed a higher prevalence in males (59.94%) compared to females (40.06%). This finding contrasts with studies conducted by Hashemipour et al. and Quek et al., which reported a higher prevalence in females. 9, 13

Radiographic imaging, particularly orthopantomograms (OPGs), is an essential diagnostic tool for assessing the position of impacted teeth. Proper pre-surgical evaluation of the impaction pattern helps determine the appropriate anesthesia, duration, surgical complexity, and potential complications of the procedure. 14

The most common type of impaction observed in our study was mesioangular (33.05%), followed closely by vertical impaction (32.49%). These findings align with the studies conducted by Shirinbak et al., Quek et al., and Syed et al. Mesioangular impactions are often associated with clinical complications such as pain, swelling, pericoronitis, and adjacent second molar caries. Despite being the most common type, mesioangular impactions can present surgical challenges due to their positioning and accessibility. 9,15,16,17

Regarding impaction depth, Level B impaction (37.54%) was the most prevalent, followed by Level A (35.01%) and Level C (27.45%). These findings are consistent with the study conducted by Quek et al. 9,18,19

The relationship of the impacted third molar with the ramus of the mandible is crucial in predicting surgical difficulty.20,21 Our study found that Class I ramus relation (63.59%) was the most commonly observed, followed by Class II (22.97%) and Class III (13.45%). This finding differs from studies conducted by Monaco et al., Obiechina et al., and Blondeau et al., which reported Class II as the most common type. 22, 23, 24

Injury to the inferior alveolar nerve (IAN) is a major complication following surgical extraction of impacted mandibular third molars. The proximity of the third molar to the IAN was observed in 59.94% of cases, emphasizing the need for careful surgical planning to prevent postoperative complications such as paraesthesia. 

Complications arising from impacted third molars can range from minor issues, such as localized discomfort, to more severe conditions like infections, cyst formation, and nerve damage. Common postoperative complications include swelling, pain, trismus, bleeding, and in rare cases, nerve injuries. The risk factors contributing to these complications include the patient’s age, the level of impaction, surgical technique, and operator skill.25 

Our study highlights the importance of proper assessment and individualized treatment planning for impacted third molars. Further studies with larger sample sizes are needed to establish clearer guidelines for prophylactic extraction.

Conclusion

This study provides valuable insights into the prevalence and patterns of impacted mandibular third molars in the population of Burdwan, West Bengal, India. The findings indicate that mesioangular impaction (33.05%) is the most common type, followed closely by vertical impaction (32.49%). The majority of cases exhibited Level B impaction depth and Class I ramus relation, with a slight male predilection (59.94%). 

The study emphasizes the potential complications associated with impacted third molars, such as pericoronitis, dental caries, and nerve injuries. While the decision for prophylactic removal of asymptomatic impacted teeth remains a topic of debate, this study highlights the importance of individualized treatment planning based on impaction type, depth, and proximity to anatomical structures. 

Although the findings provide a comprehensive understanding of impaction patterns in this specific population, further studies with larger sample sizes and diverse demographics are recommended to better assess the need for prophylactic extractions and to develop standardized treatment protocols. 


Clinical Significance:

This study highlights the most common types of mandibular third molar impactions, which can aid dental professionals in diagnosis, treatment planning, and surgical interventions, ultimately improving patient outcomes. 
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Figures: 

Figure No: 01
Figure No: 01: Pie diagram shows that the distribution of study subject according to Gender (n=357)



Figure No: 02
Figure No: 02: Bar diagram shows that the distribution of study subject according to Age






Figure No: 03
Figure No: 03: Bar diagram shows that the distribution of study subject according to Impaction Depth (n=357)



Figure No: 04
Figure No: 04: Bar diagram shows that the distribution of study subject according to Ramus Relation (n=357)



Figure No: 05
Figure No: 05: Pie diagram shows that the distribution of study subject according to M2M Distal Caries (n=357)




















Tables:

	Variable
	Mean
	Median
	Mode
	SD
	Range

	Age
	28.62
	24
	24
	9.84
	17-68

	Impaction Depth
	1.82
	2
	2
	0.72
	1-3

	
	
	
	
	
	





Table No: 01. Descriptive statistics of the variables according to study subject (n=357)











	
	Impaction Depth
	Chi Square, DF
	P Value

	Gender
	A
	B
	C
	11.89, 2
	0.001*

	Male
	75
	80
	59
	
	

	Female
	50
	54
	39
	
	


	
	Ramus Relation
	Chi Square, DF
	P Value

	Gender
	1
	2
	3
	9.341, 2
	0.002

	Male
	136
	49
	29
	
	

	Female
	91
	33
	19
	
	



	
	Contact with M2M
	Chi Square, DF
	P Value

	Gender
	No
	Yes
	6.43,1
	0.0374

	Male
	162
	108
	
	

	Female
	52
	35
	
	





Table No: 02.  Association of the variables according to study subject (n=357)















Gender


Male	Female	214	143	
Chart Title
15-30	31-45	46-60	>	60	243	82	23	9	Age
No. of study Subject
Impaction Depth
Hightest point level with 2nd molar	Hightest point within cervical line with 2nd Molar	Hightest point lower cervical line with 2nd Molar	125	134	98	Sufficient space b/w 2nd molar and ramous border	Space less than 3rd molar width	No Space	227	82	48	M2M Distal Caries

NO	YES	312	45	



