
		
			[image: ]
		
	
		

		
			Odovtos-International Journal of Dental Sciences (Odovtos-Int. J. Dent. Sc.), Online First, 2026.                                                           ISSN: 2215-3411

			https://doi.org/10.15517/kjsc5075

			[image: ] 

			https://revistas.ucr.ac.cr/index.php/rOdontos[image: ]

			CLINICAL RESEARCH:

			Prevalence and Distribution of Unerupted Teeth in Peruvian Patients: A CBCT Study

			Prevalencia y distribución de dientes no erupcionados en pacientes peruanos:

			un estudio mediante tomografía computarizada de haz cónico (CBCT)

			Claudia Karina Jiménez-Paucara1 https://orcid.org/0009-0005-5785-356X

			Fernando Mauricio Espada-Salgado1 https://orcid.org/0000-0002-9655-6593

			1Faculty of Health Sciences, Private University of Tacna, Tacna, Peru. 

			Correspondence to:  Claudia Karina Jiménez-Paucara  - cj2020066444@virtual.upt.pe

			         			

			Received: 2-IX-2026                  						                               Accepted: 27-IX-2026[image: ]

			ABSTRACT: Unerupted teeth are clinically relevant because of their potential orthodontic and surgical complications. This study aimed to determine the prevalence and recorded scan-level distribution of unerupted teeth, classified as impacted or retained, in an adult radiographic sample from southern Peru. A retrospective cross-sectional study was conducted using 300 cone-beam computed tomography (CBCT) scans from patients aged 18-55 years examined at a radiographic center in Tacna, Peru, between 2022 and 2024. Sex, age, eruption condition, tooth group, anatomical location, and laterality were recorded. When multiple unerupted teeth were present, only one main finding was recorded without a formal prespecified selection criterion. Prevalence estimates and 95% confidence intervals (CIs) were calculated, and associations with sex and age group were evaluated using Poisson regression with robust variance. Overall, 88 scans showed at least one unerupted tooth, corresponding to a prevalence of 29.3% (95% CI: 24.5-34.7%). The recorded main finding was classified as retained in 67 scans (22.3%) and impacted in 21 scans (7.0%). Prevalence was higher among males, although the association was not statistically significant (adjusted prevalence ratio [aPR]=1.28; 95% CI: 0.91-1.80; p=0.151). Patients aged 18-29 years had a significantly higher prevalence than those aged 30–55 years (aPR=2.26; 95% CI: 1.60-3.18; p<0.001). Among recorded findings, molars and the mandible were most frequent. These results provide CBCT-based evidence on unerupted teeth in a southern Peruvian radiographic sample.

			KEYWORDS: Cone-Beam computed tomography; Prevalence; Tooth, Impacted; Unerupted tooth.

			RESUMEN: Los dientes no erupcionados son clínicamente relevantes por sus posibles complicaciones ortodóncicas y quirúrgicas. El objetivo fue determinar la prevalencia y la distribución registrada por tomografía de dientes no erupcionados, clasificados como impactados o retenidos, en una muestra radiográfica adulta del sur del Perú. Se realizó un estudio transversal retrospectivo con 300 tomografías computarizadas de haz cónico (CBCT) de pacientes de 18-55 años examinados en un centro radiográfico de Tacna, Perú, entre 2022 y 2024. Se registraron sexo, edad, condición eruptiva, grupo dentario, localización anatómica y lateralidad. Cuando se encontraron varios dientes no erupcionados, se registró un solo hallazgo principal sin un criterio formal de selección preestablecido. Se calcularon prevalencias e intervalos de confianza del 95% (IC95%), y las asociaciones con sexo y grupo etario se evaluaron mediante regresión de Poisson con varianza robusta. En 88 tomografías se identificó al menos un diente no erupcionado, correspondiente a una prevalencia del 29,3% (IC95%: 24,5-34,7%). El hallazgo principal se clasificó como retenido en 67 tomografías (22,3%) y como impactado en 21 (7,0%). La prevalencia fue mayor en hombres, aunque la asociación no fue estadísticamente significativa (RPa=1,28; IC95%: 0,91-1,80; p=0,151). Los pacientes de 18-29 años presentaron mayor prevalencia que aquellos de 30-55 años (RPa=2,26; IC95%: 1,60-3,18; p<0,001). Entre los hallazgos registrados, los molares y la mandíbula fueron los más frecuentes. Estos resultados aportan evidencia basada en CBCT sobre dientes no erupcionados en una muestra radiográfica del sur del Perú.

			PALABRAS CLAVE: Diente impactado; Diente no erupcionado; Prevalencia; Tomografía computarizada de haz  cónico.

			INTRODUCTION

			Tooth eruption disorders encompass a heterogeneous group of conditions, including delayed eruption, impaction, primary retention, and secondary retention. However, the terminology used to describe these conditions is not entirely uniform and may vary according to the underlying eruption mechanism, diagnostic criteria, tooth type, and imaging method employed (1). In the present study, “unerupted teeth” was used as an umbrella term encompassing impacted and retained teeth, which were differentiated according to predefined radiographic and developmental criteria.

			Unerupted teeth are clinically relevant because they may be associated with displacement or resorption of adjacent teeth, distal caries, periodontal bone loss, pericoronal pathological changes, infection, pain, malocclusion, and functional or esthetic disturbances (2,3). Nevertheless, the presence and severity of these complications depend on the affected tooth, its anatomical position, eruption condition, and relationship with adjacent structures.

			The prevalence and distribution of unerupted teeth vary considerably among populations because of differences in age, sex, genetic and ethnic background, sampling source, diagnostic definitions, imaging modality, and inclusion or exclusion of third molars. A recent systematic review and meta-analysis including 98 studies and 183,828 participants estimated a pooled subject-level prevalence of impacted third molars of 36.9%, although substantial variability was observed among studies and geographical regions (4). Third molars are consistently reported as the most frequently impacted teeth, with mandibular impaction occurring more frequently than maxillary impaction, whereas maxillary canines commonly represent the next most frequently affected tooth group (4,5).

			Evidence from Latin America also demonstrates considerable heterogeneity. A study based on panoramic radiographs from Colombia, Peru, and Bolivia reported a relatively low prevalence of impacted teeth, with the maxillary canine being the most frequently affected tooth when third molars were not included in the analysis (5). Conversely, Castañeda et al. reported a prevalence of 34.7% for included, retained, and impacted teeth in a Colombian radiographic sample (6). More recently, a large study of young Peruvian patients found that third molars were the most frequently impacted teeth, followed by canines and premolars (7). In addition, a Peruvian CBCT study reported a predominance of mandibular and mesioangular third-molar impaction and identified an association with external root resorption of adjacent second molars (8). However, CBCT-based studies estimating the overall prevalence and distribution of both impacted and retained teeth in adult Peruvian radiographic samples remain limited.

			Cone-beam computed tomography provides three-dimensional information without the superimposition inherent to conventional two-dimensional imaging and can improve the assessment of tooth position, anatomical location, relationships with adjacent roots and other relevant structures, and associated root resorption (9). Nevertheless, CBCT should not be prescribed routinely solely to identify unerupted teeth. Current recommendations indicate that it should be considered when two-dimensional imaging does not provide sufficient diagnostic information and when the additional three-dimensional information is expected to influence diagnosis or treatment planning (10,11).

			Given the variability in prevalence estimates and the limited CBCT-based evidence encompassing both impacted and retained teeth in Peruvian adults, the present study aimed to determine the prevalence and distribution of unerupted teeth, classified as impacted or retained, in CBCT scans obtained from an adult Peruvian radiographic sample.

			MATERIALS AND METHODS

			Study design and sample

			This retrospective observational cross-sectional study was conducted using cone-beam computed tomography (CBCT) scans obtained from the digital database of X-Ray Dental, a radiographic center located in Tacna, Peru. The CBCT scans corresponded to patients examined between 2022 and 2024.

			The inclusion criteria were unique CBCT scans acquired during the study period from patients aged 18 to 55 years, with complete age and sex data, an adequate field of view encompassing the anatomical structures required for assessment, and sufficient diagnostic image quality to identify and classify unerupted teeth according to the predefined criteria.

			The exclusion criteria were CBCT scans presenting motion-related, beam-hardening, or other imaging artifacts that caused distortion or loss of image quality and prevented reliable identification or classification of unerupted teeth; scans in which the anatomical region of interest was not completely visualized; records with incomplete study variables; and duplicated tomographic records from the same patient.

			A total of 300 CBCT scans that met the eligibility criteria were included in the final analysis.

			

			Ethical considerations

			The study protocol was approved by the Research Ethics Committee of the Faculty of Health Sciences of Universidad Privada de Tacna, Peru, under approval code FACSA-CEI/072-05-2025, issued on May 27, 2025. Authorization to access and use the tomographic database was obtained from the radiographic center. Because this retrospective study was based exclusively on pre-existing anonymized CBCT records, no direct contact or intervention with patients was performed, and the investigators did not have access to personally identifiable information. The study was conducted in accordance with the ethical approval granted for the protocol and the principles of the Declaration of Helsinki (12).

			CBCT acquisition

			The CBCT scans were acquired using a NewTom GIANO HR unit (Cefla, Imola, Italy). During image acquisition, patients were positioned with the Frankfort horizontal plane parallel to the floor and the teeth in maximum intercuspation. The acquisition protocol used a field of view of 16 × 18 cm, a tube voltage of 90 kV, a tube current ranging from 2 to 16 mA, a scan time ranging from 16.8 to 33.6 seconds, an exposure time ranging from 5.2 to 10.4 seconds, and an isotropic voxel size ranging from 68 to 300 μm. The exposure parameters varied according to the acquisition protocol selected at the time of the original examination.

			Variables and diagnostic criteria

			The variables analyzed were sex, age, presence of unerupted teeth, type of eruption condition, affected tooth group, anatomical location, and laterality. Age was recorded in completed years and was subsequently categorized into two groups: 18-29 years and 30-55 years. This categorization was established a priori based on the life-course classification adopted by the Peruvian Ministry of Health, which classifies individuals aged 18-29 years as young persons and those aged 30-59 years as adults (13,14). Because the upper age limit established in the eligibility criteria was 55 years, the adult category in the present study comprised patients aged 30-55 years. The affected tooth group was classified as incisor, canine, premolar, or molar. Anatomical location was classified as maxillary or mandibular, and laterality as right or left.

			For the purposes of this study, “unerupted teeth” was used as an umbrella term encompassing impacted and retained teeth. Based on previously described eruption disorders (1), an impacted tooth was operationally defined as a tooth whose eruption was prevented by an identifiable physical obstruction, an abnormal eruption pathway, or an ectopic position. A retained tooth was operationally defined as a tooth that remained unerupted beyond the expected chronological eruption period despite complete root formation and without an identifiable physical obstruction, abnormal eruption pathway, or ectopic position. To ensure mutually exclusive classification at the tooth level, teeth meeting any of the criteria for impaction were classified as impacted, whereas teeth showing complete root formation and delayed eruption without radiographic evidence of impaction were classified as retained.

			Image assessment and calibration

			The principal investigator received theoretical and practical training under the supervision of an oral and maxillofacial radiology specialist, who served as the reference examiner. Training included CBCT interpretation, application of the predefined diagnostic criteria, differentiation between impacted and retained teeth, and standardized completion of the data collection form.

			A pilot assessment was conducted using 15 randomly selected CBCT scans distributed across two training sessions. Five scans were evaluated during the first session and 10 during the second session. These scans were used to verify the functionality of the data collection form and radiological software, standardize the application of the diagnostic criteria, and confirm the correct recording of the study variables. The scans used in the pilot assessment were not included in the final study sample.

			For interobserver calibration, the same 15 CBCT scans were independently evaluated by the principal investigator and the oral and maxillofacial radiology specialist. Interobserver agreement for the classification of the eruption condition was assessed using Cohen’s kappa coefficient. A kappa value of 0.75 was obtained, indicating substantial agreement according to the Landis and Koch interpretation criteria (15).

			All CBCT scans were evaluated during daytime under consistent natural ambient lighting conditions. A maximum of 40 scans was assessed per day to minimize examiner fatigue and maintain consistency throughout image evaluation. The examiner was permitted to adjust brightness, contrast, magnification, and image orientation and to examine axial, coronal, sagittal, panoramic, and cross-sectional reconstructions as required for the identification and classification of unerupted teeth.

			Data collection and statistical analysis

			Data were recorded in a Microsoft Excel spreadsheet specifically designed for the study and were subsequently transferred to IBM SPSS Statistics, version 27.0 (IBM Corp., Armonk, NY, USA), for statistical analysis. Each CBCT scan was assigned a numerical code to preserve patient anonymity.

			The unit of analysis for prevalence estimation was the CBCT scan/patient. A positive case was defined as a CBCT scan in which at least one impacted or retained tooth was identified. Each CBCT scan was classified once as presenting a retained tooth, an impacted tooth, or neither condition. For scans presenting more than one unerupted tooth, only one main finding was recorded in the original study database. No formal prespecified criterion was established for selecting this finding, and the selection was based on the examiner’s judgment during image assessment. The recorded main finding was used to describe the type of eruption condition, affected tooth group, anatomical location, and laterality. Consequently, these variables represent scan-level findings rather than individual tooth-level observations and should not be interpreted as describing the complete distribution of all unerupted teeth.

			Categorical variables were summarized using absolute and relative frequencies. The prevalence of patients with at least one unerupted tooth and the scan-level frequencies of the recorded retained and impacted findings were calculated using the total number of CBCT scans evaluated as the denominator. Corresponding 95% confidence intervals (95% CIs) were estimated using the Wilson score method.

			Associations between sex and age group and the presence of unerupted teeth were evaluated using Poisson regression with robust variance, an appropriate method for estimating prevalence ratios in cross-sectional studies with binary outcomes (16). Crude and adjusted prevalence ratios (PRs and aPRs), together with their corresponding 95% CIs, were calculated. The multivariable model simultaneously included sex and age group. Statistical significance was established at p<0.05. The distributions according to eruption condition, tooth group, anatomical location, and laterality were analyzed descriptively among positive CBCT scans and correspond exclusively to the main finding recorded for each scan.

			RESULTS

			A total of 300 cone-beam computed tomography (CBCT) scans from patients attending a radiographic center in Tacna, Peru, between 2022 and 2024 were analyzed. The sample included 169 females (56.3%) and 131 males (43.7%); 100 patients (33.3%) were aged 18-29 years and 200 (66.7%) were aged 30-55 years. Overall, 88 scans showed at least one unerupted tooth classified as impacted or retained, corresponding to a prevalence of 29.3% (95% confidence interval [CI]: 24.5-34.7%). Retained teeth were identified in 67 scans (22.3%; 95% CI: 18.0-27.4%), whereas impacted teeth were identified in 21 scans (7.0%; 95% CI: 4.6-10.5%) (Table 1).

			Positive findings were observed in 34.4% of males and 25.4% of females. In the adjusted analysis, males had a 28% higher prevalence than females; however, this association was not statistically significant (adjusted prevalence ratio [aPR]=1.28; 95% CI: 0.91-1.80; p=0.151). The prevalence of unerupted teeth was 47.0% among patients aged 18-29 years and 20.5% among those aged 30-55 years. After adjustment for sex, patients aged 18-29 years had 2.26 times the prevalence observed in the older age group (aPR=2.26; 95% CI: 1.60-3.18; p<0.001) (Table 2).

			Among the 88 positive scans, molars were the most frequently recorded tooth group (80.7%), followed by canines (12.5%). The mandible accounted for 73.9% of recorded findings, whereas the maxilla accounted for 26.1%. Laterality was relatively balanced, with 53.4% of findings on the right side and 46.6% on the left side. These distributions were analyzed descriptively and correspond to the main finding recorded for each positive CBCT scan; therefore, they should not be interpreted as tooth-level prevalence estimates or as a combined tooth-by-location distribution (Table 3).

			A representative CBCT image of bilateral impacted mandibular third molars is presented in Figure 1, illustrating a finding consistent with the predominance of molar and mandibular involvement among the recorded scan-level findings.

			

			Table 1. Sample characteristics and prevalence of unerupted teeth.

			
				
					
					
					
					
					
				
				
					
							
							Variable

						
							
							Category

						
							
							n

						
							
							%

						
							
							95% CI

						
					

					
							
							Sex

						
							
							Female

						
							
							169

						
							
							56.3

						
							
							50.7-61.8

						
					

					
							
							
							Male

						
							
							131

						
							
							43.7

						
							
							38.2-49.3

						
					

					
							
							Age group

						
							
							18-29 years

						
							
							100

						
							
							33.3

						
							
							28.2-38.8

						
					

					
							
							
							30-55 years

						
							
							200

						
							
							66.7

						
							
							61.2-71.8

						
					

					
							
							CBCT finding

						
							
							Retained tooth

						
							
							67

						
							
							22.3

						
							
							18.0-27.4

						
					

					
							
							
							Impacted tooth

						
							
							21

						
							
							7.0

						
							
							4.6-10.5

						
					

					
							
							
							No unerupted tooth

						
							
							212

						
							
							70.7

						
							
							65.3-75.5

						
					

					
							
							Overall prevalence

						
							
							At least one unerupted tooth

						
							
							88

						
							
							29.3

						
							
							24.5-34.7

						
					

				
			

			Percentages and 95% confidence intervals were calculated using the total sample (n=300). Confidence intervals were estimated using the Wilson method. The patient/CBCT scan was the unit of analysis.

			Table 2. Association of sex and age group with the presence of unerupted teeth.

			
				
					
					
					
					
					
					
				
				
					
							
							Variable

						
							
							Category

						
							
							Positive/total (%)

						
							
							Crude PR (95% CI)

						
							
							Adjusted PR (95% CI)

						
							
							p value

						
					

					
							
							Sex

						
							
							Female

						
							
							43/169 (25.4)

						
							
							Reference

						
							
							Reference

						
							
							-

						
					

					
							
							
							Male

						
							
							45/131 (34.4)

						
							
							1.35 (0.95-1.92)

						
							
							1.28 (0.91-1.80)

						
							
							0.151

						
					

					
							
							Age group

						
							
							30-55 years

						
							
							41/200 (20.5)

						
							
							Reference

						
							
							Reference

						
							
							-

						
					

					
							
							
							18-29 years

						
							
							47/100 (47.0)

						
							
							2.29 (1.63-3.23)

						
							
							2.26 (1.60-3.18)

						
							
							<0.001

						
					

				
			

			PR: prevalence ratio; CI: confidence interval. Adjusted prevalence ratios were estimated using Poisson regression with robust variance and mutually adjusted for sex and age group. The p values correspond to the adjusted model. Pearson chi-square tests yielded p=0.120 for sex and p<0.001 for age group.

			Table 3. Distribution of recorded scan-level findings according to tooth group, anatomical location, and laterality.

			
				
					
					
					
					
					
				
				
					
							
							Variable

						
							
							Category

						
							
							Retained n (%)

						
							
							Impacted n (%)

						
							
							Total n (%)

						
					

					
							
							Tooth group

						
							
							Incisor

						
							
							2 (66.7)

						
							
							1 (33.3)

						
							
							3 (3.4)

						
					

					
							
							
							Canine

						
							
							6 (54.5)

						
							
							5 (45.5)

						
							
							11 (12.5)

						
					

					
							
							
							Premolar

						
							
							2 (66.7)

						
							
							1 (33.3)

						
							
							3 (3.4)

						
					

					
							
							
							Molar

						
							
							57 (80.3)

						
							
							14 (19.7)

						
							
							71 (80.7)

						
					

					
							
							Anatomical location

						
							
							Maxillary

						
							
							15 (65.2)

						
							
							8 (34.8)

						
							
							23 (26.1)

						
					

					
							
							
							Mandibular

						
							
							52 (80.0)

						
							
							13 (20.0)

						
							
							65 (73.9)

						
					

					
							
							Laterality

						
							
							Right

						
							
							38 (80.9)

						
							
							9 (19.1)

						
							
							47 (53.4)

						
					

					
							
							
							Left

						
							
							29 (70.7)

						
							
							12 (29.3)

						
							
							41 (46.6)

						
					

				
			

			The analysis included 88 positive CBCT scans. Percentages in the retained and impacted columns were calculated by row, whereas total percentages were calculated using the 88 positive scans as the denominator. Only one main finding was recorded for each positive scan. No formal prespecified criterion was established for selecting the main finding when multiple unerupted teeth were present. Therefore, these results describe the recorded scan-level findings and should not be interpreted as representing the complete tooth-level distribution of all unerupted teeth.

			[image: ]

			Figure 1. Cone-beam computed tomography views of bilateral impacted mandibular third molars. (A) Axial view; (B) panoramic reconstruction; (C) three-dimensional volume-rendered reconstruction; and (D-F) serial cross-sectional views showing the intraosseous position of an impacted mandibular third molar.

			DISCUSSION

			The present study found that 29.3% of the evaluated CBCT scans showed at least one unerupted tooth classified as impacted or retained. Retained teeth were more frequent than impacted teeth, molars represented the most frequently recorded tooth group, and most findings were located in the mandible. Patients aged 18-29 years had a significantly higher prevalence than those aged 30-55 years, whereas the difference according to sex was not statistically significant. These findings should be interpreted as estimates derived from patients referred to a radiographic center rather than as population-based prevalence estimates for Tacna or Peru.

			The prevalence observed in the present study was moderately lower than the 34.7% reported by Castañeda et al. in a Colombian radiographic sample (6). However, direct comparison is limited because that study evaluated included, retained, and impacted teeth using panoramic radiographs, whereas the present investigation used CBCT and predefined mutually exclusive operational criteria for impacted and retained teeth. A systematic review and meta-analysis estimated a pooled subject-level prevalence of impacted third molars of 36.9%, but also identified considerable heterogeneity among geographical regions and study designs (4). In addition, Alhajj et al. reported a prevalence of 22.7% for third-molar impaction in a large Yemeni sample, whereas Pinto et al. reported a prevalence of 34.9% in a Portuguese sample evaluated using panoramic radiography and a nested CBCT subsample (17,18). These differences indicate that prevalence estimates depend substantially on the population studied, age range, referral setting, diagnostic criteria, imaging modality, unit of analysis, and inclusion or exclusion of third molars.

			The most relevant analytical finding was the association between age group and the presence of unerupted teeth. Patients aged 18-29 years had approximately 2.26 times the prevalence observed among those aged 30-55 years, after adjustment for sex. This finding is consistent with the recent study of young Peruvian patients, in which age was associated with the presence of impacted teeth and third molars constituted the most frequently affected tooth type (7). Young adulthood represents an important period for the radiographic recognition of eruption disturbances because permanent root development has generally been completed and the absence of eruption can be identified more definitively. Nevertheless, the cross-sectional design does not allow conclusions regarding the temporal development or persistence of these conditions.

			Positive findings were proportionally more frequent in males than in females; however, the adjusted association was not statistically significant. Therefore, the observed difference should not be interpreted as evidence of a sex-related predisposition. This result differs from the recent global meta-analysis, which identified a slightly higher occurrence of impacted third molars among females, although the magnitude of this difference was small and heterogeneous across studies (4). Differences between studies may reflect variations in age distribution, referral patterns, tooth groups evaluated, diagnostic definitions, and geographical characteristics rather than a consistent biological effect of sex.

			Retained teeth were more frequently recorded than impacted teeth in the present sample. This finding requires cautious interpretation because the distinction between these conditions depends on the operational definitions employed. Eruption disorders include heterogeneous entities, and the terminology used for impaction and retention is not entirely consistent across the literature (1). In this study, impaction required evidence of a physical obstruction, abnormal eruption pathway, or ectopic position, whereas retention required delayed eruption with complete root formation and without evidence of impaction. Consequently, the higher frequency of retained teeth may partly reflect the diagnostic classification applied and should not be directly compared with studies that use “impacted,” “retained,” and “unerupted” interchangeably.

			Among positive CBCT scans, molars were the most frequently recorded tooth group, accounting for 80.7% of the main findings, followed by canines at 12.5%. This pattern is consistent with studies in which third molars were included, as these teeth generally constitute the most frequently impacted tooth type (4,7,17,18). Recent CBCT-based investigations have similarly reported a predominance of impacted molars, particularly mandibular third molars (19). Conversely, when third molars are excluded from the analysis, maxillary canines generally become the most frequently affected teeth, as reported in Latin American radiographic samples and recent studies of canine impaction (5,20). However, the present database classified findings by tooth group rather than by individual tooth number. Therefore, although molars predominated, it cannot be assumed that every molar finding corresponded to a third molar.

			The mandible accounted for 73.9% of the main findings recorded among positive scans. This result is consistent with the predominance of mandibular third-molar impaction reported in the global meta-analysis and in recent radiographic and CBCT-based investigations (4,17-19). A recent Peruvian CBCT study also identified a predominance of mandibular third molars and demonstrated that their position may be associated with external root resorption of adjacent second molars (8). However, anatomical location and tooth group were recorded separately in the present database. Thus, the predominance of molars and mandibular findings should not be interpreted as a combined tooth-by-location distribution.

			Laterality was relatively balanced, with 53.4% of the main findings located on the right side and 46.6% on the left side. The small difference between sides is unlikely to represent a clinically relevant anatomical tendency and may reflect random variability within the evaluated sample. This interpretation is consistent with recent evidence showing no clinically meaningful left–right asymmetry in impacted third-molar patterns (18). Because no inferential analysis was conducted for laterality, the slight right-side predominance should be considered exclusively descriptive.

			The use of CBCT constituted an important methodological strength because it permitted three-dimensional assessment of the eruption pathway, anatomical position, root formation, and relationships with adjacent structures. Systematic evidence indicates that CBCT can provide diagnostically relevant information for the localization of impacted maxillary canines and the detection of adjacent root resorption when panoramic imaging is insufficient (9). Nevertheless, CBCT should not be interpreted as a routine screening method for unerupted teeth. Current recommendations support its selective use when conventional two-dimensional imaging does not provide sufficient information and when the additional three-dimensional findings may influence diagnosis or treatment planning (10,11).

			Other strengths of the study included the use of predefined diagnostic operational criteria for differentiating impacted and retained teeth, examiner training supervised by an oral and maxillofacial radiology specialist, interobserver calibration, reporting of prevalence estimates with 95% confidence intervals, and estimation of adjusted prevalence ratios. The inclusion of recent CBCT records also provides locally relevant information regarding unerupted teeth in patients attending a radiographic center in southern Peru.

			Several limitations must be considered. First, the scans were obtained from a single radiographic center through a non-probability sample. Patients referred for CBCT may have had specific orthodontic, surgical, implant, or diagnostic indications, resulting in selection and referral bias. Therefore, the findings cannot be generalized to the general population of Tacna or Peru. Second, the cross-sectional design precludes establishing temporal or causal relationships. Third, the unit of analysis was the CBCT scan/patient, and only one main finding was recorded when multiple unerupted teeth were identified in the same scan. No formal prespecified criterion was established for selecting this finding, and the selection was based on the examiner’s judgment during image assessment. This procedure may have introduced selection bias into the descriptive distributions according to eruption condition, tooth group, anatomical location, and laterality. Therefore, these distributions should be interpreted as descriptions of the recorded scan-level findings rather than as representative of the complete tooth-level distribution of all unerupted teeth. In addition, the study does not provide tooth-level prevalence estimates and may underestimate the total number of affected teeth or bilateral and multiple presentations. Fourth, affected teeth were classified by tooth group rather than by individual tooth number, preventing specific analysis of third molars or individual canines. Fifth, clinical information regarding symptoms, reason for referral, orthodontic history, previous extractions, and eruption chronology was unavailable. Sixth, angulation, depth of impaction, relationship with the mandibular canal, buccal or palatal position, root resorption, distal caries, periodontal involvement, and associated cystic changes were not evaluated. Finally, only interobserver agreement was assessed; intraobserver reproducibility was not determined. The adjusted analysis included only age group and sex, and residual confounding by other unmeasured clinical or anatomical characteristics cannot be excluded.

			Future research should include multicenter and, when feasible, population-based samples. Tooth-level recording should be incorporated to determine the number and specific identification of affected teeth and to evaluate multiple and bilateral findings. Future data-collection protocols should also establish an a priori recording rule or, preferably, record every unerupted tooth identified in each CBCT scan. For third molars, future studies could include Winter and Pell-Gregory classifications and their relationship with the mandibular canal and adjacent second molars. For impacted canines, buccal or palatal position, angulation, eruption pathway, and adjacent root resorption should be considered. Intraobserver calibration and the inclusion of clinical information would further strengthen the reliability and interpretability of subsequent investigations.

			CONCLUSION

			Unerupted teeth were identified in 29.3% of the CBCT scans evaluated. Among the recorded scan-level findings, retained teeth were more frequent than impacted teeth, while molars and the mandible were the most frequently recorded tooth group and anatomical location, respectively. Patients aged 18-29 years showed a significantly higher adjusted prevalence than those aged 30-55 years, whereas no statistically significant association was observed according to sex. These findings provide CBCT-based evidence on the prevalence of patients with unerupted teeth and the recorded scan-level distribution of these findings in an adult radiographic sample from southern Peru.
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ABSTRACT: Unerupted teeth are clinically relevant because of their potential orthodontic and surgical
complications. This study aimed to determine the prevalence and recorded scan-level distribution of
unerupted teeth, classified as impacted or retained, in an adult radiographic sample from southern
Peru. A retrospective cross-sectional study was conducted using 300 cone-beam computed tomography
(CBCT) scans from patients aged 18-55 years examined at a radiographic center in Tacna, Peru, between
2022 and 2024. Sex, age, eruption condition, tooth group, anatomical location, and laterality were
recorded. When multiple unerupted teeth were present, only one main finding was recorded without a
formal prespecified selection criterion. Prevalence estimates and 95% confidence intervals (Cls) were
calculated, and associations with sex and age group were evaluated using Poisson regression with robust
variance. Overall, 88 scans showed at least one unerupted tooth, corresponding to a prevalence of 29.3%
(95% Cl: 24.5-34.7%). The recorded main finding was classified as retained in 67 scans (22.3%) and
impacted in 21 scans (7.0%). Prevalence was higher among males, although the association was not
statistically significant (adjusted prevalence ratio [aPR]=1.28; 95% Cl: 0.91-1.80; p=0.151). Patients
aged 18-29 years had a significantly higher prevalence than those aged 30-55 years (aPR=2.26; 95%
Cl: 1.60-3.18; p<0.001). Among recorded findings, molars and the mandible were most frequent. These
results provide CBCT-based evidence on unerupted teeth in a southern Peruvian radiographic sample.

KEYWORDS: Cone-Beam computed tomography; Prevalence; Tooth, Impacted; Unerupted tooth.

RESUMEN: Los dientes no erupcionados son clinicamente relevantes por sus posibles complicaciones
ortoddncicas y quirdrgicas. El objetivo fue determinar la prevalencia y la distribucion registrada por
tomografia de dientes no erupcionados, clasificados como impactados o retenidos, en una muestra
radiografica adulta del sur del Pert. Se realizd un estudio transversal retrospectivo con 300 tomografias
computarizadas de haz conico (CBCT) de pacientes de 18-55 afios examinados en un centro radiografico






