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Abstract 

Introduction: The delayed development of third molar teeth occurs due to a variety of genetic, evolutionary, environmental, 

nutritional, and systemic medical factors, as well as maxillary and mandibular developmental skeletofacial disorders. These 

factors, either alone or in combination, have the potential to influence the complex growth and development of the dentition, 

including the third molar teeth. Objective: This case report presents an unusual occurrence of differential third molar 

development in a seventeen-year-old Caucasian female. Tooth #1, the maxillary right third molar tooth, developed in delayed 

fashion compared to the other three third molars. The purpose of this report is to draw attention to the importance of obtaining 

contemporaneous panoramic radiographic imaging as a critical component of the examination and treatment planning process 

when third molar teeth are being consider for removal. Case Presentation: This report presents a case of a seventeen-year-old 

Caucasian female who had originally presented at age fifteen for examination and consultation regarding proposed removal of 

her impacted and developing third molar teeth, due to a history of recently completed orthodontic treatment. Her panoramic 

radiograph at that time demonstrated the absence of #1, and was considered to be a result of agenesis. The parents elected to defer 

removal of her third molars at that time. She subsequently returned for another consultation appointment at seventeen years of 

age, at which time panoramic radiographic evaluation demonstrated a minimally developed tooth #1, as compared to her other 

three third molar teeth. Conclusions: Delayed development of a given tooth, in particular a third molar tooth, can be easily 

misdiagnosed as agenesis, depending upon the age of the patient when the radiograph was taken. In this case, early removal of the 

patient’s third molars would have resulted in inadvertent surgical omission, thereby necessitating additional surgical 

intervention. 
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1. Introduction 

The delayed development of third molar teeth occurs due to 

a variety of factors, including genetic, evolutionary, nutri-

tional, and environmental influences, as well as systemic 

medical disorders, including hormonal and developmental 

skeletofacial disorders. These factors, either alone or in com-

bination, have the potential to influence the complex growth 

and development of the dentition, including the third molar 

teeth. It is accepted that an impacted tooth is one that fails to 

fully erupt in the dental arch within the usual range of ex-

pected time, and which can be a result of abnormal tooth 

orientation, adjacent teeth, dense overlying bone, or genetic 

anomaly [1]. Additionally, all third molars, maxillary and 

mandibular, demonstrate a greater degree of variation in de-

velopment than any of the other teeth in the oral cavity [2]. 
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Interestingly, females tend to demonstrate a higher frequency 

of hypodontia and microdontia than males, while males 

demonstrate a greater frequency of supernumerary teeth and 

megadontia [3]. On the cellular level, the influence of various 

which affect tooth organ formation is a complex phenomenon. 

While it has been demonstrated that mesenchymal condensa-

tion is critical for organogenesis, little is known about the 

exact nature of how the process is controlled, and it is believed 

that induction by antagonistic epithelial morphogens manifest 

their pattern-generating actions mechanically via changes in 

mesenchymal cell shape and altered mechanotransduction [4]. 

In this case report, the critical importance of appropriate 

radiographic examination, performed contemporaneously, 

cannot be overstated. It is additionally important to appreciate 

that while radiographic evaluation of third molar development 

in relation to chronological age is important for examination 

and treatment planning purposes, the presence of agenesis or 

delayed development of a tooth must be confirmed by se-

quential and contemporaneous radiographic examination. 

Studies have shown that the developmental stages of third 

molar teeth are more advanced in the maxillary arch than the 

mandibular arch, and that third molars develop earlier in the 

maxillary arch than the mandibular arch and are developed 

earlier in males than in females [5]. 

It should also be appreciated that various systems for third 

molar development have been developed and utilized for 

accurate classification of the developmental stages for third 

molar development, and are useful for diagnosis, treatment 

planning, age assessment, and forensic applications. As de-

termination of tooth development stages or dental age holds 

profound significance, in particular with the use of Demirjian 

classification system, it is well known that some individuals 

may have teeth that develop and mature faster or slower than 

their peers, resulting in variations between dental age and 

chronological age [6]. 

This report presents a case of a seventeen-year -old Cau-

casian female with delayed development of her maxillary 

right third molar tooth #1. The purpose of this report is to 

draw attention to the importance of obtaining contempora-

neous panoramic radiographs, along with adjunctive 

cone-beam computed tomography (CBCT) imaging, in order 

to facilitate comprehensive and accurate treatment planning. 

2. Case Report 

A seventeen-year-old Caucasian female presented for ex-

amination and consultation regarding removal of her pre-

sumed three impacted third molar teeth #’s 16, 17, 32. She had 

undergone orthodontic treatment at an early age, which was 

completed at fifteen years of age. A panoramic radiograph 

was taken at that time, which demonstrated the presence of 

three impacted teeth, #’s 16, 17, 32, and the absence of tooth 

#1 (Figure 1). 

 
Figure 1. Panoramic radiograph taken at fifteen years of age, 

demonstrating absence of tooth #1. 

Upon inspection of this radiograph, it was presumed at that 

time to be indicative of agenesis of tooth #1. Although the 

examination and consultation was performed at fifteen years 

of age, the parents deferred surgical treatment at that time. 

Subsequent to this, the patient returned at seventeen years of 

age for re-examination and consultation regarding removal of 

her third molar teeth, due to her history of orthodontic treat-

ment, the presence of impacted third molar teeth, and inter-

mittent pain. Her past medical history was essentially benign, 

with no significant medical problems or surgeries noted upon 

intake. Physical examination demonstrated a healthy seven-

teen-year-old Caucasian female with her dentition in a good 

state of repair. Her occlusion was Class I, her oral hygiene was 

good, and no soft tissue pathology was identified. Her peri-

tonsillar tissues were atrophic. She demonstrated mandibular 

asymmetry to the right, with her chin point approximately 5 

millimeters to the right of her maxillary midline. A contem-

poraneous panoramic radiograph was obtained that demon-

strated four impacted third molars being present in various 

stages of development and impaction (Figure 2). 

 
Figure 2. Panoramic radiograph taken at seventeen years of age, 

demonstrating the presence of tooth #1. 

Upon comparison of the prior and contemporaneous pan-

oramic radiographs, it was evident that tooth #1 was in a state 

of delayed development, as compared to teeth #’s 16, 17, and 

32. Comparative radiographs of her right posterior mandibu-
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lar and maxillary regions further demonstrate the comparison 

of between the initial apparent agenesis of tooth #1 and the 

subsequent development of this tooth (Figures 3, 4). Addi-

tionally, the contemporary panoramic radiograph was sug-

gestive of possible pathology inferiorly to the developing 

tooth #1, and as such CBCT was obtained in order to rule out 

or confirm the presence associated of pathology, and which 

indicated that no specific pathology was present, and that a 

possible hyperplastic dental follicle was associated with this 

developing tooth (Figure 5). 

 
Figure 3. Magnified image of panoramic radiograph demonstrating 

absence of tooth #1. 

 

 

 
Figure 4. Magnified image of radiograph demonstrating presence of 

tooth #1. 

 
Figure 5. Magnified CBCT scan demonstrating developing and 

impacted tooth #1, with pericoronal radiolucency suggestive of a 

possible hyperplastic follicle. 

The patient was scheduled for removal of her four third 

molar teeth, and subsequently underwent removal of these 

teeth under general anesthesia. Tooth #1 was removed without 

complication, and the follicular tissue was curettage and re-

moved along with the tooth. No sinus exposure was observed, 

and no specimen was submitted for histopathologic evaluation. 

In comparison to the other three third molars which were 

removed (#’s 16, 17, and 32), tooth #1 was noted to have 

smaller dimensions and root development (Figure 6). The 

patient experienced an uncomplicated postoperative course, 

and was noted to have regained masticatory function as ex-

pected for her age and health. 
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Figure 6. Postoperative comparison of the four third molar teeth #’s 

1, 16, 17, 32, demonstrating significantly decreased dimensions and 

root development of tooth #1, as compared to teeth #’s 16, 17, and 32. 

3. Discussion 

The decision to observe or remove third molar teeth pre-

sents challenges to the astute clinician, in particular with 

respect to whether or not the proposed removal of these teeth 

are prophylactic or therapeutic. While the ability to accurately 

predict third molar development and eruption would allow 

clinicians to continue to improve and appropriately define 

third molar treatment strategies, it is important to appreciate 

that the natural course of an asymptomatic third molar is 

uncertain, with change in position or eruption reported even 

with advancing age [7]. Understanding that accurate estima-

tion of chronological age based upon the stages of third molar 

development, following the eight stages method of Demirjian, 

the astute clinician must consider that age estimation must 

take into consideration a variety of biologic factors, and var-

iation can be expected to occur [8]. Given this, the occurrence 

of agenesis versus delayed development must be considered 

by the clinician during the treatment planning process, in 

particular when orthodontic treatment is ongoing or has been 

completed. 

In this case report, the patient completed orthodontic 

therapy at chronological age fifteen, and at that time was 

referred for examination and consultation regarding removal 

of her third molar teeth. The post-orthodontic radiograph at 

that time demonstrated the presence of teeth #’s 16, 17, and 32, 

and was suggestive of agenesis of the maxillary right third 

molar tooth #1. While it is accepted that genetic factors which 

may result in agenesis of one or more third molar teeth may 

affect the dentition as a whole, the third molar teeth are more 

often vulnerable to the factors involved in agenesis of the 

dentition and can be associated with the evolutionary trend in 

humans toward reduced molar number [9]. In this regard, it is 

worthwhile to show that as there is a significant component of 

genetic variation present in the regulatory mechanisms of 

third molar development, this variability is of great clinical 

significance for making decisions on the timing of third molar 

removal, in particular with respect to orthodontic treatment 

planning and chronological age estimation for medico-legal 

purposes [10]. Important with respect to this case report is that 

females are significantly more likely than males to have 

agenesis one or more third molars, and that maxillary agenesis 

was also significantly more likely than mandibular agenesis in 

both genders [11]. 

In this report, the patient in question and her parents de-

ferred removal of her third molars at fifteen years of age. She 

subsequently returned at 17 years of age for re-examination 

and consultation of her third molars teeth. A contemporaneous 

panoramic radiograph was obtained at this time, which 

demonstrated the presence of developing third molar tooth #1, 

as well as her remaining third molar teeth #’s 16, 17, and 32, 

in various degrees of impaction. This was confirmation that 

the prior diagnosis of agenesis of tooth #1 was erroneous, and 

that this represented a case of delayed third molar develop-

ment. It has been observed that third molar genesis may occur 

up to the age of sixteen years, and that individual variability in 

the stage of development of third molars increases when 

genesis is delayed beyond ten years of age [12]. As the mul-

tifactorial etiology of third molar development remains a 

challenging field of study, it has been hypothesized that de-

velopmental skeletofacial deformities, such a maxillary and 

mandibular hypoplasia, are positively correlated with delayed 

third molar development [13]. As the patient in this report 

demonstrated mandibular asymmetry to the right side, it may 

be a possible etiologic factor with respect to the delayed de-

velopment of her right maxillary third molar tooth. 

Ultimately, the decision to remove third molar teeth is 

based upon clinical and radiographic evaluation, clinical 

judgment, and appropriate consideration of a variety of fac-

tors including angulation, degree of impaction, and the pres-

ence of symptoms [14]. As the prophylactic removal of third 

molar teeth following completion of orthodontic treatment is 

an accepted and clinically indicated therapeutic modality, the 

timing of removal of these teeth following orthodontic 

treatment should be considered based upon the knowledge 

that delayed development of third molars can occur. In the 

case presented in this report, delayed treatment and contem-

poraneous radiographic imaging were critical with respect to 

appropriate surgical management. While decisions regarding 

removal or observation of third molars should optimally be 

made before the middle of the third decade, it is important to 

appreciate the potential for variability in third molar devel-

opment, and the need for contemporaneous radiographic 

imaging for appropriate treatment planning and surgical 

management [15]. 

4. Conclusion 

This case report discusses the delayed development of a 
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maxillary right third molar tooth, which was discovered upon 

radiographic evaluation, approximately two years following 

the completion of orthodontic therapy, and which earlier 

panoramic radiographic examination was suggestive of 

agenesis. This case demonstrates the critical importance of 

contemporaneous radiographic examination, as well as con-

sideration of delaying this molar extraction from the earlier 

teenage years when agenesis is suspected. As contemporary 

orthodontic treatment is being completed in many cases at 

younger ages, the possibility of delayed development of one 

or more third molar teeth should be considered for treatment 

planning purposes. It is recommended that this is an appro-

priate opportunity for research for the dental profession. 
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