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			ABSTRACT: The premature loss of primary molars causes negative impacts on children's health, well-being, functionality, and quality of life, with diverse oral consequences. In this respect, the early eruption of premolars is an incident that requires detailed care and monitoring due to the poor root development, increased mobility and enamel defects, among other complications in the mixed dentition. This report describes a 5-year-old female, systemically healthy who presented four primary molars with extensive destruction and poor prognosis. After completing the first phase of dental care that included the extraction of those primary molars, early eruption of three premolars was noted, which presented mobility, malposition and likely enamel defects. For the second phase of dental care, removable space maintainers were designed and placed to function as splints to stabilize the premolars. The main clinical message of this case report is that timely planning and follow-up are required for the situations of premature loss of primary molars that lead to the early eruption of premolars, considering the biological and physiological mechanisms of dental eruption, as well as the different treatment approaches.
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			RESUMEN:  La pérdida prematura de molares primarios causa impactos negativos en la salud, el bienestar, la funcionalidad y la calidad de vida de los niños, con diversas consecuencias orales. En este respecto, la erupción temprana de premolares es un incidente que requiere de un cuidado y un seguimiento detallados debido a la poca formación radicular, movilidad aumentada y defectos del esmalte, entre otras complicaciones en la dentición mixta. El reporte describe a una paciente femenina de 5 años de edad, sistémicamente sana, con una condición inicial de cuatro molares primarios en un grado severo de destrucción y un pronóstico desfavorable. Después de completar la primera fase de la atención dental que incluyó las exodoncias de esos molares primarios, se observó la erupción prematura de tres premolares con movilidad aumentada, malposición y probables defectos del esmalte. Para la segunda fase de atención dental, se planeó el diseño y colocación de mantenedores de espacio removibles que funcionaran como retenedores para estabilizar a los premolares. El principal mensaje clínico de este reporte de caso es que se requiere de una planificación oportuna y un seguimiento para las situaciones de pérdidas prematuras de molares primarios que conlleven a la erupción temprana de premolares, considerando los mecanismos biológicos y fisiológicos de la erupción dental, así como las diferentes alternativas de tratamiento.

			PALABRAS CLAVE: Atención dental; Erupción dental; Odontología pediátrica; Premolares.

			INTRODUCTION

			The maintenance of an optimal health of the primary dentition is vital for preserving the integrity of dental arches and ensuring a normal development and replacement with permanent teeth. For this purpose, chronological parameters have been established outlining the expected stages of maturation and eruption for both dentitions (1, 2).

			However, a high rate of dental caries lesions persists in primary teeth, some of them with extensive destruction that require extractions, negatively impacting children's health, well-being, functionality, and quality of life. Furthermore, oral consequences that have been reported include impaired nutrition and speech, malocclusions, oral habits, and anomalies in the dental sequence (3, 4).

			Early eruption of permanent teeth may present with poor root development, increased mobility, malposition, morphological alterations, enamel defects, cyst formation, and other complications. Therefore, these situations require detailed care and monitoring (1, 5-7).

			The aim of this article is to describe the case of a 5-year-old female that presented with premature loss of primary molars and its consequent eruption of premolars with poor root development, and the dental treatment plan that was scheduled in two phases and the proposed follow-up.

			CASE REPORT

			PATIENT INFORMATION

			A 5-year-old female received dental care from the School of Dentistry of La Salle Bajío University in two phases. During the first phase of dental care, the patient was temporarily housed in a Social Assistance Center (Centro de Asistencia Social, also known as Casa Hogar in Spanish) of the local Child Protection System. She attended her first dental consultation in October 2022 to receive free dental care from the Department of Social Service of the School of Dentistry, through an agreement between both institutions in the city of León, Guanajuato, Mexico. The patient was accompanied by staff of the Protection System.

			The limited available information about the patient's medical history did not mention any systemic condition, so the patient was considered healthy. To conduct the clinical case, authorization and the signature of informed consents were obtained from the child's legal guardian. Also, the case report was approved and registered by the Research Committee of the School of Dentistry with the code 080626L25, and followed the CARE Guidelines.

			CLINICAL FINDINGS AND DIAGNOSTIC ASSESSMENT

			First phase of dental care

			The first dental screening for the patient was performed in the Mobile Dental Unit of the School of Dentistry. The clinical examination revealed several caries lesions, mostly affecting the primary upper first molars and the primary lower second molars, which required extraction due to its extensive destruction and poor prognosis. To protect the patient's identity and confidentiality, intraoral photographs were not taken, only periapical radiographs were obtained (not included in the article). At that time, the necessary resources to obtain additional diagnostic information were unavailable, such as panoramic radiographs or 3D imaging.

			The treatment plan implemented for the first phase was:

			1. Diagnosis, prophylaxis and extraction of the primary second molar of the fourth quadrant (it presented a fenestration and a gingival lesion, with the need of an urgent treatment).

			2. Sealants on the primary first molar and permanent first molar of the fourth quadrant, and fluoride varnish application.

			3. Resin on primary second molar and extraction of the primary first molar of the second quadrant.

			4. Pulpectomy on the primary first molar and extraction of the primary second molar of the third quadrant.

			5.Stainless-steel crown on primary first molar of the third quadrant.

			6. Pulpotomy on the primary second molar of the first quadrant.

			7. Stainless-steel crown on the primary second molar and extraction of the primary first molar of the first quadrant.

			8. Final dental examination and discharge.

			At the end of the first phase in January 2023, the patient was relocated with her aunt who now acted as her temporary legal guardian. She was informed that follow-up care would be provided at the Predoctoral Pediatric Dentistry Clinic of the School of Dentistry for the further planning of space maintainers and assessment of tooth development, because the first premolar of the second quadrant was early erupting with poor root development and mobility, as well as malposition and signs of likely hypomineralization.

			Second phase of dental care

			Subsequently, the second phase of dental care began in March 2023 with the registration of a digital file at the School of Dentistry, and a panoramic radiograph was provided to complement the dental diagnosis (Figure 1). At that time, the patient was 6 years old. The new health questionnaire revealed no relevant medical conditions, so the patient was again considered healthy. The dental history indicated occasional consumption of sugary products and inconsistent tooth brushing. Therefore, a preventive program was initiated, focusing on hygiene techniques and plaque index records.

			The new clinical assessment denoted a mixed dentition with premature loss of primary upper first molars and primary lower second molars due to extraction (performed in the first phase of dental care), as well as early eruption of upper first premolars and the lower left second premolar, which presented a likely enamel defect with a brown opacity and a rough surface on the occlusal face (Figure 2 and Figure  3). Radiographically, the following stages of dental development were observed according to the Nolla classification: #6 for the upper first premolars, #7 for the lower left second premolar and #5 for the lower right second premolar (Figure 4).

			Considering that the erupting premolars still had incomplete root development and noticeable mobility, the design and placement of space maintainers were planned. The appliances were thought to function as splints to stabilize the premolars. The dental laboratory was asked to fabricate removable upper and lower acrylic appliances with expansion screws, because eventually the idea was to begin an active phase of Maxillofacial Orthopedics. However, at that moment the appliances would only function as retainers (Figure 5).

			The treatment plan implemented for the second phase was:

			1. Prophylaxis and fluoride varnish application.

			2. Resin on primary lateral incisor of the second quadrant.

			3. Alginate impressions for space maintainers.

			4. Placement of upper and lower removable appliances.

			5. Final dental examination and discharge.

			Once the second phase of treatment was completed in May 2023, the precise instructions regarding the use, care, and hygiene of the appliances were delivered to the aunt of the patient. It was informed that the dentoalveolar expansion with the appliances would be evaluated at a later phase. The patient was scheduled to return in three months for a follow-up appointment. Despite these instructions, the patient did not return for unknown reasons.
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			Figure 1. Follow-up panoramic radiograph showing a mixed dentition with premature loss of primary molars (54, 64, 75 and 85) and early eruption of premolars (14, 24 and 35).
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			Figure 2. Follow-up intraoral photographs. Frontal and lateral views showing a mixed dentition with premature loss of primary molars (54, 64, 75 and 85) and early eruption of premolars (14, 24 and 35).
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			Figure 3. Follow-up intraoral photographs. Occlusal views showing a mixed dentition with premature loss of primary molars (54, 64, 75 and 85) and early eruption of premolars (14, 24 and 35). A suspected enamel defect is noted in premolar 35.
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			Figure 4. Follow-up intraoral radiographs. The presence of upper and lower premolars with poor root development and active eruption is noted (14, 24 and 35).
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			Figure 5. Placement of upper and lower removable appliances to stabilize early erupting premolars (14, 24 and 35).

			 

			DISCUSSION

			The case report is an example of the importance of timely dental care to assess the sequence of tooth eruption in children and adolescents, particularly for those who have presented premature loss of primary molars and have experienced early eruption of permanent teeth with poor root development.

			In first place, the primary teeth should ideally remain in optimal health until their natural exfoliation, allowing the permanent teeth to develop and erupt properly, and for dental replacement to occur undisturbed. Given that both dentitions are interdependent and interactive, educational and preventive measures need to be implemented, taking a proactive approach to avoid premature loss of primary teeth and its following consequences (1, 4).

			Regarding dental eruption, it has been described as a multifactorial process with biological and physiological mechanisms that interrelate to promote the axial movement of teeth until they reach their functional position in the arches. Some of these mechanisms include: dental maturity and root lengthening, osteoclast activity and alveolar bone remodeling, cementum apposition and periodontal ligament formation, molecular signaling from the dental follicle, cell proliferation and tissue development, endocrine and hormonal influence, vascular and innervation roles, among others, all possibly affected by local and environmental factors. Thus, dental eruption has also been mentioned as a “biological puzzle” (8, 9).

			The early eruption of a permanent tooth (also mentioned as premature or accelerated), is often caused by chronic periapical inflammation and infection in the preceding primary tooth, along with significant bone loss. In particular, the eruptive impulse may occur in advance when the root has less than half of its length, generally between 6 and 8 years of age. Deviations from the expected eruption timeline can lead to confusion and unpredictable prognoses (7, 10-12).

			It is important to recall that the natural exfoliation of primary molars commonly occurs around 9 to 12 years of age (with earlier progression in girls), followed by the eruption of premolars when two-thirds of their root length has developed. Then, apical closure occurs approximately three years after dental eruption. For tooth replacement to proceed without complications, careful attention in oral hygiene should be paid to prevent pathologies and premature loss of primary teeth.(1, 3, 7, 12, 13).

			Due to the limited root development of premature permanent teeth, the main objectives are to maintain pulp vitality and ensure continuous root development, meeting clinical and radiographic success criteria that demonstrate the absence of pathologies. Occasionally, these teeth may appear to be floating due to insufficient bone support, possibly holding on connective tissue fibers from the follicular sac. Extraosseous and accelerated eruption has also been described (5, 7, 13).

			Some similar cases of early eruption of premolars in children have been reported in the scientific literature. For example, the case of a 5-year-old boy with early eruption of an upper premolar (Nolla stage #6) and signs of hypomineralization, that was followed-up for 6 months and remained asymptomatic (14). The enamel defects could be explained by the insults to the permanent successors of primary teeth with severe cavities, commonly during the mineralization phase and manifesting as qualitative defects, opacities or shape anomalies due to the disorganized deposition of minerals (1, 11, 14) Regarding the clinical case reported in this article, the patient had two erupting premolars (24 and 35) that appeared to have cream and brown opacities, probably indicating the presence of hypomineralization.

			Other cases have reported some strategies to protect and stabilize premolars with poor root development. For example, the case of a 7-year-old girl who needed two fixed appliances with bands and hooks to stabilize the upper first premolars with severe mobility, followed-up during 17 months with good outcomes (5). Another case described a 6-year-old girl with the early eruption of a lower second premolar, which was splinted to the adjacent permanent first molar with resin to reduce its mobility, showing a complete and favorable root development during a 7-year follow-up (13).

			Regarding the treatment approach selected for this clinical case, prior to making the final decision about which appliance to use, the alternatives of space maintainers and fixed and removable appliances were analyzed. The rationale for the selected treatment approach was to stabilize the early erupted premolars with the benefits of a removable appliance, such as ease of use, comfort and hygiene, with the possibility to begin an active phase of Maxillofacial Orthopedics eventually.

			

			Considering the limitations presented in this case report, it should be noted that the intervention was performed late, in a situation where the primary molars presented an unfavorable prognosis and required extractions. Unfortunately, many cases of children with similar dental conditions remain undiagnosed and untreated. On the other hand, the first phase of dental care had a limited number of diagnostic resources and no further orthodontic assessments were available. Additionally, the complexity of monitoring the patient was evident and the follow-up couldn’t be provided, representing the principal limitation of the report. Nevertheless, the strategies that were employed in this case appeared to have improved the patient's health, function, and well-being.

			Among the perspectives, it is important to raise public awareness about the importance of primary teeth, which should remain intact until their natural exfoliation and replacement with permanent teeth. Furthermore, in unfavorable cases of premature loss of primary teeth, therapeutic options should be considered to stabilize permanent teeth with limited root development and prevent further complications or space loss. Also, it is necessary to promote the reporting of similar clinical cases.

			Finally, the primary take-away lesson from this case report is the priority of maintaining a good health of the primary dentition, so children can be benefited by an optimal level of well-being and functionality, without the further complications caused by oral diseases. Thus, great efforts must be made to prevent, diagnose and treat caries lesions in a timely manner.

			CONCLUSION

			This clinical case demonstrates the complex outcomes that result from premature loss of primary molars, particularly the early eruption of premolars with associated problems, such as poor root development, enamel defects and malocclusions in the mixed dentition.

			The main clinical message is that timely planning and follow-up are required for these situations. There is a need for further analyzing the biological and physiological mechanisms of dental eruption, as well as documenting the different treatment approaches.
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ABSTRACT: The premature loss of primary molars causes negative impacts on children's health,
well-being, functionality, and quality of life, with diverse oral consequences. In this respect, the early
eruption of premolars is an incident that requires detailed care and monitoring due to the poor root
development, increased mobility and enamel defects, among other complications in the mixed dentition.
This report describes a 5-year-old female, systemically healthy who presented four primary molars with
extensive destruction and poor prognosis. After completing the first phase of dental care that included
the extraction of those primary molars, early eruption of three premolars was noted, which presented
mobility, malposition and likely enamel defects. For the second phase of dental care, removable space
maintainers were designed and placed to function as splints to stabilize the premolars. The main clinical
message of this case report is that timely planning and follow-up are required for the situations of
premature loss of primary molars that lead to the early eruption of premolars, considering the biological
and physiological mechanisms of dental eruption, as well as the different treatment approaches.

KEYWORDS: Dental care; Pediatric dentistry; Premolars; Tooth eruption.

RESUMEN: La pérdida prematura de molares primarios causa impactos negativos en la salud, el bienestar,
la funcionalidad y la calidad de vida de los nifios, con diversas consecuencias orales. En este respecto,
la erupcion temprana de premolares es un incidente que requiere de un cuidado y un seguimiento
detallados debido a la poca formacion radicular, movilidad aumentada y defectos del esmalte, entre
otras complicaciones en la denticion mixta. El reporte describe a una paciente femenina de 5 afios de
edad, sistémicamente sana, con una condicion inicial de cuatro molares primarios en un grado severo
de destruccion y un prondstico desfavorable. Después de completar la primera fase de la atencion
dental que incluyo las exodoncias de esos molares primarios, se observo la erupcion prematura de tres
premolares con movilidad aumentada, malposicion y probables defectos del esmalte. Para la segunda
fase de atencion dental, se plane el disefio y colocacion de mantenedores de espacio removibles que





