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			ABSTRACT: The role of mandibular third molars in the development of anterior dental crowding has long been debated, with conflicting evidence regarding their contribution. This study aimed to evaluate the effect of presence and angulation of mandibular third molars on anterior dental crowding. This study employed 138 cone-beam computed tomography scans and Little's Irregularity Index to explore the relationship between mandibular third molars and anterior dental crowding. The CBCT scans were categorized based on the third molars’ status as impacted, erupted, or absent. Moreover, impacted teeth were classified using Winter’s classification.The analysis revealed no statistically significant relationship between the presence or angulation of third molars and the severity of anterior dental crowding. These findings suggested that other factors rather than mandibular third molars may also be effective in anterior dental crowding. The results contribute to the ongoing debate by suggesting that third molars may not be the primary determinant of anterior crowding, emphasizing the need for more comprehensive research to clarify their role and the necessity of their prophylactic removal.

			KEYWORDS: Molar third; Crowding; Index; Tomography; Measure; Tooth extraction; Orthodontics.

			RESUMEN: El papel de los terceros molares mandibulares en el desarrollo del apiñamiento dental anterior ha sido objeto de debate durante mucho tiempo, con evidencia contradictoria sobre su contribución. Este estudio tuvo como objetivo evaluar el efecto de la presencia y la angulación de los terceros molares mandibulares en el apiñamiento dental anterior. Se utilizaron 138 tomografías computarizadas de haz cónico (CBCT) y el Índice de Irregularidad de Little para analizar la relación entre los terceros molares mandibulares y el apiñamiento dental anterior. Las CBCT se categorizaron según el estado de los terceros molares como impactados, erupcionados o ausentes. Además, los dientes impactados se clasificaron según la clasificación de Winter. El análisis no reveló una relación estadísticamente significativa entre la presencia o angulación de los terceros molares y la gravedad del apiñamiento dental anterior. Estos hallazgos sugieren que otros factores, además de los terceros molares mandibulares, también pueden influir en el apiñamiento dental anterior. Los resultados contribuyen al debate actual al indicar que los terceros molares podrían no ser el factor determinante principal del apiñamiento anterior, lo que subraya la necesidad de investigaciones más exhaustivas para aclarar su papel y la necesidad de su extracción profiláctica.

			PALABRAS CLAVE: Tercer molar mandibular; Apiñamiento dental; Tomografía computarizada de haz cónico; Angulación dental; Ortodoncia; Índice de irregularidad.

			INTRODUCTION

			Malocclusion is a type of abnormality in dentition. Malocclusion can result from various underlying causes and is not solely attributable to dental factors. Any disruption in skeletal structure or soft tissue integrity can contribute to malocclusion. A specific example of malocclusion is tooth overcrowding. Crowding refers to the misalignment of teeth within the same dental arch (1).

			Crowding obstructs effective interdental cleaning and plaque control, ultimately compromising periodontal health. As a result, many individuals with crowding exhibit poor oral hygiene, leading to plaque accumulation and subsequent periodontal disease, often beginning with gingival inflammation (2) and can lead to tooth loss if left untreated. 

			The relationship between mandibular anterior teeth crowding and third molars has been a topic without consensus for many years. There are two main theories regarding the influence of third molars on incisor crowding: The first theory states that mandibular third molars create an anterior component of force, leading to crowding in the anterior region. The second theory proposes that the force generated by third molars is inadequate to cause anterior crowding (3).

			In the literature, numerous studies evaluated dental crowding using stone casts and panoramic radiographs (4-11). Some of these studies (4,7,10) found a positive association between mandibular third molars and lower anterior crowding, while others (5,6,8) did not find the same relationship. On the other hand, there are a few studies that have assessed crowding through Cone Beam Computed Tomography (CBCT) (1,12,13). They reported the positive effect of mandibular third molars on the lower anterior crowding, but the sample sizes are quite low in these studies. 

			Given the limited number of studies using CBCT, the low sample sizes, and the fact that the effect of the third molars on anterior crowding has not yet been clarified, this study aimed to evaluate the effect of third molars on anterior dental crowding using CBCT with a larger sample.

			MATERIALS and METHODS

			The study design was authorized by the Non-Interventional Clinical Research Ethics Committee of Yeditepe University (decision date and number: 14.02.2025/E.83321821-805.02.03-579). The study was conducted following the regulations of the Declaration of Helsinki. 

			The CBCT images used in this study were randomly selected from the archives of the Faculty of Dentistry at Yeditepe University between 2020 and 2022. The I-CAT tomographic device (by KaVo, USA) was used to obtain tomographic images.

			The inclusion criteria were as follows:

			
					CBCT images of patients older than 18 years old.

					CBCT images with the presence of all the permanent dentition except of wisdom teeth.

					Patients who have not had orthodontic treatment before.

			

			The exclusion criteria were as follows:

			
					Presence of impacted teeth except of wisdom teeth.

					Presence of supernumerary teeth.

					Presence of any pathology such as cyst or tumor.

					Presence of deciduous teeth.

			

			The sample size for this study was calculated using the G*Power 3.1.9.2 software. A sample size of 138 was determined, ensuring 90% power and a 5% Type I error rate. A total of 138 patients’ tomographic images were examined, consisting of 81 females (58.7%) and 57 males (41.3%), ranging from 18 to 54 years, with a mean age of 29.71. These images were analyzed using the InVivo 5 software (CA, USA) by a dental radiologist with ten years of experience.

			The images were grouped into three categories: impacted third molars, erupted third molars, and the absence of third molars. Additionally, impacted third molars were further categorized based on their orientation as vertical, horizontal and mesioangular. The images were evaluated in axial section, where the linear displacement between the anatomical anterior tooth contacts was measured (Figure 1) and the amount of crowding was calculated using Little's irregularity index. The index consisted of the following scores:

			
					0: Perfect alignment

					1-3: Minimal irregularity

					4-6: Moderate irregularity

					7-9: Severe irregularity

					10: Very severe irregularity
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			Figure 1. Analysis of Little's Irregularity Index using the axial section of CBCT.

			 

			Statistical analyses were performed using SPSS software version 28.0 (Statistical Package for Social Sciences). Descriptive analyses were presented as means and standard deviations for continuous data, while frequencies and percentages were used for categorical data. The Fisher-Freeman-Halton Exact test was used to compare categorical variables between groups. p-value of <0.05 was considered statistically significant.

			RESULTS

			The CBCT scans were classified into three categories depending on the presence and type of third molar impaction. The classification was as follows: unilateral impaction (62.3%, n=86), bilateral impaction (33.3%, n=46), and no impaction (4.3%, n=6). To further classify the impacted third molars, Winter’s classification was utilized. The impactions were categorized as vertical (40.6%, n=56), horizontal (23.9%, n=33), mesioangular (25.4%, n=35), distoangular (5.8%, n=8), and no third molar present (4.3%, n=6). The Little’s index classification of the sample was as follows: perfect alignment (2.9%, n=4), mild irregularity (21.7%, n=30), moderate irregularity (29.7%, n=41), severe irregularity (28.3%, n=39), and very severe irregularity (17.4%, n=24). The mean and standard deviation of the sample's crowding were 5.67 ± 3.16. 

			No statistically significant difference was found between Little's Index and gender distribution (p>0.05) (Table 1). Similarly, no statistically significant difference was found between Winter’s classification and gender distribution (p>0.05) (Table 2). Additionally, no statistically significant difference was found between Little's Index and the distribution of impaction (p>0.05) (Table 3).

			Table 1. Little index-gender crosstabulation.

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							
							Gender

						
							
							
							
					

					
							
							
							Female

						
							
							Male

						
							
							
							Total

						
					

					
							
							Little index

						
							
							Count

						
							
							% Within little index

						
							
							Count

						
							
							% Within little index

						
							
							P value

						
							
							Count

						
							
							% Within little index

						
					

					
							
							Perfect alignment

						
							
							3

						
							
							75.0%

						
							
							1

						
							
							25.0%

						
							
							0.539

						
							
							4

						
							
							2.9%

						
					

					
							
							Mild irregularity

						
							
							20

						
							
							66.7%

						
							
							10

						
							
							33.3%

						
							
							
							30

						
							
							21.7%

						
					

					
							
							Moderate irregularity

						
							
							26

						
							
							63.4%

						
							
							15

						
							
							36.6%

						
							
							
							41

						
							
							29.7%

						
					

					
							
							Severe irregularity

						
							
							20

						
							
							51.3%

						
							
							19

						
							
							48.7%

						
							
							
							39

						
							
							28.3%

						
					

					
							
							Very severe irregularity

						
							
							12

						
							
							50.0%

						
							
							12

						
							
							50.0%

						
							
							
							24

						
							
							17.4%

						
					

					
							
							Total

						
							
							81

						
							
							58.7%

						
							
							57

						
							
							41.3%

						
							
							
							138

						
							
							100.0%

						
					

				
			

			Table 2.  Winter type-gender crosstabulation. 

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							
							Gender

						
							
							
							
					

					
							
							
							Female

						
							
							Male

						
							
							
							Total

						
					

					
							
							Winter Type

						
							
							Count

						
							
							% Within winter type

						
							
							Count

						
							
							% Within winter type

						
							
							P value

						
							
							Count

						
							
							% Within winter type

						
					

					
							
							Vertical

						
							
							36

						
							
							64.3%

						
							
							20

						
							
							35.7%

						
							
							0.402

						
							
							56

						
							
							40.6%

						
					

					
							
							Horizontal

						
							
							18

						
							
							54.5%

						
							
							15

						
							
							45.5%

						
							
							
							33

						
							
							23.9%

						
					

					
							
							Mezioangular

						
							
							19

						
							
							54.3%

						
							
							16

						
							
							45.7%

						
							
							
							35

						
							
							25.4%

						
					

					
							
							Distoangular

						
							
							3

						
							
							37.5%

						
							
							5

						
							
							62.5%

						
							
							
							8

						
							
							5.8%

						
					

					
							
							Absent

						
							
							5

						
							
							83.3%

						
							
							1

						
							
							16.7%

						
							
							
							6

						
							
							4.35%

						
					

					
							
							

							Total

						
							
							81

						
							
							58.7%

						
							
							57

						
							
							41.3%

						
							
							
							138

						
							
							100.0%

						
					

				
			

			Table 3. Little's index-impaction crosstabulation.

			
				
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							
							Impaction

						
							
							
							
					

					
							
							
							Unilateral

						
							
							Bilateral

						
							
							No impaction

						
							
							
							Total

						
					

					
							
							Little index

						
							
							Count

						
							
							% Within little index

						
							
							Count

						
							
							% Within little index

						
							
							Count

						
							
							% Within little index

						
							
							P value

						
							
							Count

						
							
							% Within little index

						
					

					
							
							Perfect alignment

						
							
							3

						
							
							75.0%

						
							
							1

						
							
							25.0%

						
							
							0

						
							
							0.0%

						
							
							0.354

						
							
							4

						
							
							2.9%

						
					

					
							
							Mild irregularity

						
							
							17

						
							
							56.7%

						
							
							12

						
							
							40.0%

						
							
							1

						
							
							3.3%

						
							
							
							30

						
							
							21.7%

						
					

					
							
							Moderate irregularity

						
							
							22

						
							
							53.7%

						
							
							18

						
							
							43.9%

						
							
							1

						
							
							2.4%

						
							
							
							41

						
							
							29.7%

						
					

					
							
							Severe irregularity

						
							
							29

						
							
							74.4%

						
							
							7

						
							
							17.9%

						
							
							3

						
							
							7.7%

						
							
							
							39

						
							
							28.3%

						
					

					
							
							Very severe irregularity

						
							
							15

						
							
							62.5%

						
							
							8

						
							
							33.3%

						
							
							1

						
							
							4.2%

						
							
							
							24

						
							
							17.4%

						
					

					
							
							Total

						
							
							86

						
							
							62.3%

						
							
							46

						
							
							33.3%

						
							
							6

						
							
							4.3%

						
							
							
							138

						
							
							100.0%

						
					

				
			

			DISCUSSION

			The relationship between mandibular third molars and anterior dental crowding has been debated for several years. Despite numerous studies, the evidence remains inconclusive, with some researchers (4,7,10) suggesting that third molars play a significant role in crowding, while others (5,6,8) argue against such an association.

			Several studies, including the systematic review by Palikarakia et al. (3), evaluated the role of mandibular third molars in causing anterior crowding in both treated and untreated patients. Their findings indicated that the presence of mandibular third molars may contribute to crowding, particularly in cases where orthodontic treatment has not been performed. Their meta-analysis further highlighted that patients without third molars experienced less crowding compared to those with third molars, as measured using Little's irregularity index. 

			Similarly, the study by Selmani et al. (10) found that the Ganss ratio, which measures the relationship between the retromolar space and the width of the mandibular third molar crown, was significantly reduced in individuals with crowding compared to those without crowding. This study provided further evidence suggesting that reduced space in the dental arch due to third molars may influence the degree of crowding. However, their study used panoramic radiographs and study models, whereas the present study utilized CBCT, which is considered the gold standard. This may be the reason for the differences in findings between these two studies. 

			Moreover, Husain and Rengalakshmi (1) used CBCT data as in our study, but unlike the present study, they reported a positive correlation between the presence of mandibular third molars and increased crowding in the mandibular anterior segment. Their study demonstrated that individuals with third molars had significantly higher crowding scores, suggesting that the presence of third molars may contribute to anterior crowding. This discrepancy may be attributed to the relatively small sample size in their study.

			Conversely, Cotrin et al. (8) argued that third molars do not play a significant role in the anterior crowding relapse in orthodontically treated patients. Their study, which evaluated the relapse of mandibular anterior crowding following the retention phase, found no statistically significant difference between the patients with third molars and those without, which aligns with the findings of the present study. 

			

			Additionally, Demyati et al. (11) conducted a study using panoramic radiographs and study casts. As in the present study, they focused on the angulation of impacted third molars and its potential influence on crowding severity. Similar to ours, their findings indicated no significant relationship between the angulation of third molars and the degree of anterior crowding. They concluded that while third molars may contribute to crowding, their orientation may not be a determining factor, and other variables such as arch length and individual growth patterns may have a greater influence.

			CONCLUSION

			Based on the findings of this study, no significant relationship was found between the presence or position of third molars and the degree of anterior crowding. This may be due to the multifactorial nature of the crowding, suggesting that third molars may not be the primary cause, as noted in several studies (8,10,11). 

			In the future, the ambiguous relationship between tooth crowding and third molars may be clarified by further CBCT studies using larger samples and investigating etiological factors other than third molars, thus providing more definitive conclusions regarding the necessity of prophylactic  third molar removal.
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ABSTRACT: The role of mandibular third molars in the development of anterior dental crowding has
long been debated, with conflicting evidence regarding their contribution. This study aimed to evaluate
the effect of presence and angulation of mandibular third molars on anterior dental crowding. This
study employed 138 cone-beam computed tomography scans and Little's Irregularity Index to explore
the relationship between mandibular third molars and anterior dental crowding. The CBCT scans were
categorized based on the third molars’ status as impacted, erupted, or absent. Moreover, impacted teeth
were classified using Winter’s classification. The analysis revealed no statistically significant relationship
between the presence or angulation of third molars and the severity of anterior dental crowding. These
findings suggested that other factors rather than mandibular third molars may also be effective in
anterior dental crowding. The results contribute to the ongoing debate by suggesting that third molars
may not be the primary determinant of anterior crowding, emphasizing the need for more comprehensive
research to clarify their role and the necessity of their prophylactic removal.

KEYWORDS: Molar third; Crowding; Index; Tomography; Measure; Tooth extraction; Orthodontics.

RESUMEN: El papel de los terceros molares mandibulares en el desarrollo del apifiamiento dental anterior
ha sido objeto de debate durante mucho tiempo, con evidencia contradictoria sobre su contribucion.
Este estudio tuvo como objetivo evaluar el efecto de la presencia y la angulacion de los terceros molares
mandibulares en el apifiamiento dental anterior. Se utilizaron 138 tomografias computarizadas de haz
cénico (CBCT) y el Indice de Irregularidad de Little para analizar la relacion entre los terceros molares
mandibulares y el apiiamiento dental anterior. Las CBCT se categorizaron segtin el estado de los terceros
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