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1   |   INTRODUCTION

Premolar agenesis (PA), affecting 1.5%–3.1% of the popu-
lation, often requires orthodontic therapy and other costly 
procedures.1 The etiology of congenital tooth agenesis in-
volves both general and local factors. General factors in-
clude genetic conditions such as Down syndrome, cleft lip 
and palate, and ectodermal dysplasia, with mutations in 
genes.2 Additionally, certain syndromes like Rieger syn-
drome, facial clefts, and ectodermal dysplasia are com-
monly linked to tooth agenesis. Local factors contributing 
to tooth agenesis include trauma to the tooth germ, infec-
tious diseases, radiation exposure, and maternal illnesses 
during pregnancy, such as syphilis.2 Environmental fac-
tors like smoking during pregnancy, exposure to chemo-
therapy, and radiation therapy can also irreversibly affect 
tooth formation.2 Diagnosis typically occurs between ages 
8 and 10,3 and treatment must account for the patient's 
growth stage, the condition of the deciduous molar, the 
type of malocclusion, facial profile, and the anticipated 
treatment duration.4–7 Treatment options for deciduous 

molars include dental implants, removal or controlled slic-
ing, orthodontic space closure, orthodontic mini-screws, 
dental autotransplantation, and maintenance.4–6,8–11 A 
thorough evaluation revealed a 3.3% failure rate for im-
plants, 1% for autotransplantations, and 0.9% for decidu-
ous molar maintenance over 2–3 years.12 The decision to 
maintain primary molars depends on factors such as root 
resorption, infraocclusion, dental caries, and periodontal 
disease.5,13 Maintaining deciduous molars is a low-cost, 
less invasive approach that delays the need for implants or 
orthodontic treatments. However, severely carious teeth 
with root canal pathologies, including internal resorption, 
can pose significant challenges for clinicians and influ-
ence their decision on whether to maintain the affected 
primary tooth.

Internal resorption is characterized by the resorption 
of the innermost dentin adjacent to granulation tissue 
in the pulp, often due to inflammation from infection or 
trauma.14 The irregularities of the root canal system in 
internal resorption cases present significant challenges 
for effective cleaning and obturation. The presence of 
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infected pulp tissue and microorganisms in these irregu-
larities can compromise the success of endodontic ther-
apy.15 Therefore, complete obliteration of the root canal 
space is crucial in cases of internal resorption.

Mineral trioxide aggregate (MTA) is highly effective in 
managing internal resorption due to its excellent sealing 
capability, ability to set in the presence of blood, bacte-
ricidal properties, anti-inflammatory effect, and biocom-
patibility.16 MTA is used in various procedures, including 
pulpotomy, pulp capping with reversible pulpitis, apexifi-
cation, root perforation repair, and coronal barrier forma-
tion.17,18 However, limited studies have examined using 
MTA as a material of choice for treating internal root re-
sorption in primary teeth.14 Therefore, the present case re-
port presents a case of MTA repair of a mandibular second 
primary molar with an inflammatory resorptive defect in 
the coronal third of the mesial root canal in a patient with 
bilateral premolar agenesis.

2   |   CASE HISTORY/
EXAMINATION

A 6-year-old girl presented to the Pediatric Dentistry de-
partment of Mashhad Dental School on February 9, 2023, 
with complaints of dental caries and pain. An OPG radio-
graph revealed that the lower right E tooth was severely 
damaged and had a periapical lesion (Figure 1). A PA ra-
diograph of the tooth revealed internal resorption in the 
mesial root canals. It was also determined that the child 
had bilateral agenesis of permanent successors (second 
premolars). The child had no history of systemic diseases 
or drug usage.

3   |   METHODS (DIFFERENTIAL 
DIAGNOSIS,  INVESTIGATIONS, 
AND TREATMENT)

Local anesthesia with an inferior alveolar block using li-
docaine was administered. The tooth was isolated with 
a rubber dam. Dental caries was excavated with a round 
bur, and an access cavity was prepared with a high-speed 
fissure bur. Root canals were cleaned using a #15–30 K-
file (Mani Inc., Tochigi, Japan) and irrigated with saline 
and 2 mL of 5.25% NaOCl solution. Significant bleeding 
was observed from the canals due to resorption. After final 
irrigation, MTA (ProRoot MTA, Dentsply Sirona, USA) 
was placed on the floor of the pulp chamber and covered 
with a moist cotton pellet. The tooth was then temporarily 
filled with Zonalin (Kemdent, UK).

At the subsequent visit, a PA radiograph was taken 
(Figure  2). The temporary filling and cotton pellet were 
removed, and resin-modified glass ionomer was placed 
over the MTA. Finally, the tooth was restored with a pre-
formed stainless-steel crown (SSC) (3 M, Minnesota, US). 
Oral hygiene instructions were given to the patient, and a 
regular follow-up visit was recommended.

4   |   CONCLUSION AND RESULTS 
(OUTCOME AND FOLLOW-UP)

One week postoperatively, the patient was asympto-
matic. At the 6-month follow-up, radiographic evaluation 
showed a progressive resolution of the interfurcal lesion 
and stabilization of the resorption defect (Figure 3). The 1-
year follow-up showed no signs of periapical radiolucency 
or external resorption (Figure 3), and the clinical appear-
ance was sound (Figure 4).

F I G U R E  1   Preoperative radiographs of the patient revealed 
bilateral mandibular second premolar agenesis. Lower right E 
showed a periapical lesion and internal resorption in the mesial 
root canal.

F I G U R E  2   Premolar agenesis (PA) radiograph of the patient in 
the second session before placing the final restoration.
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The lower left E tooth was extracted. The patient was re-
ferred to the Orthodontics Department, and further follow-
ups were recommended so that orthodontic treatment could 
start when the skeletal and dental growth was appropriate.

5   |   DISCUSSION

In the present study, a successful treatment of a primary 
second molar with internal resorption using MTA and 
SSC is reported. Previously, inflammatory internal root 
resorption was considered to have a poor prognosis and 
was typically treated with extraction followed by a suit-
able space retainer.19 However, if the lesions are small and 
not perforated, they can have a good prognosis posttreat-
ment. In this case, the decision to maintain the primary 
molar was influenced by the agenesis of the permanent 
successor. After a 12-month follow-up, there were no 
signs of progression in internal root resorption, nor any 
signs of physiological root resorption. Similarly, one study 
found that 44% of 99 participants with mandibular premo-
lar agenesis showed no change in root resorption in their 
primary molars.5 Another trial reported no pathologic 
changes in 51% of the group.20

Although the exact cause of congenital tooth agenesis 
remains unclear, several factors have been identified as 
potential contributors, including genetic predisposition, 
metabolic disorders, trauma, infections, radiation expo-
sure, and idiopathic causes.2 Additionally, studies have 
suggested that parental consanguinity may play a role in 
the etiology of dental agenesis.21,22 However, in the pres-
ent case, there was no history of parental consanguinity, 
nor did the parents report any related disorders or history 
of trauma. As a result, the dental agenesis in this case is 
likely idiopathic.

Preserving primary teeth in cases of agenesis is a 
reasonable option. A systematic review indicated that 
82%–89% of deciduous molars of the premolar succes-
sor remain in the oral cavity for 5–13 years.23 During the 
growth phase, implants are prone to surgical and pros-
thetic issues, including mandibular expansion, which can 
alter the implant's position both vertically and horizon-
tally.8 Given the high survival rate of deciduous molars, it 
seems prudent to retain these molars and delay implants 
until after the growth period.

Internal resorption typically appears as a radiolucent, 
round, and symmetrical widening of the root canal space, 
with the loss of continuity at the resorption site. Chemo-
mechanical debridement of teeth with resorptive defects 
can be challenging due to difficulties in eliminating ne-
crotic tissues within the root canal. As in other studies, 
mechanical debridement was limited to the gentle use of 
manual stainless-steel K-files to avoid further weakening 
the remaining dentin, with an emphasis on chemical de-
bridement. Irrigation was performed with 5.25% sodium 
hypochlorite to control bleeding, dissolve residual ne-
crotic tissue, and disinfect the canals.24

Less invasive alternatives for managing internal re-
sorption include Diapex,24 Vitapex,25 and MTA.14 In this 
study, MTA was used successfully due to its excellent 
marginal seal, anti-inflammatory effect, biocompatibil-
ity, antibacterial properties, and radiopacity. It is also 
suggested as a pulpotomy medicament due to its higher 
clinical and radiographic success rate compared to for-
mocresol.26 Previous studies have also reported favorable 
results using MTA for treating internal resorption. Pereira 

F I G U R E  3   (A) Six-month and 
(B) 12-month postoperative follow-up 
radiographs. As depicted, periapical 
radiolucency was resolved completely.

F I G U R E  4   Postoperative clinical appearance of the treated 
tooth.
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da Costa et al.27 reported successful treatment of perforat-
ing internal resorption of a maxillary central incisor using 
MTA. Sari and Sonmez14 reported successful treatment 
of a second primary molar with internal resorption in the 
coronal third of the root canal. MTA's favorable results in 
treating internal resorptions are due to its favorable anti-
inflammatory characteristics.28,29

Although there are no long-term follow-up studies on 
treating primary teeth with internal root resorption, clin-
ical experience, and case reports suggest a favorable prog-
nosis. In this case, a 1-year follow-up showed effective 

treatment, with full clearance of the periapical lesion and 
no progression of the resorption site, without any signs or 
symptoms of disease.

In conclusion, this case report presents the successful 
management outcome of a primary second molar with 
poor prognosis and internal root resorption in a patient 
with bilateral permeant premolar agenesis. Using MTA 
in treating internal root resorption can be suggested in 
primary teeth due to its excellent anti-inflammatory and 
sealing ability. The case report was prepared in accor-
dance with the PRICE 2020 Guidelines30 (Figure 5).

F I G U R E  5   PRICE 2020 flowchart.



      |  5 of 6RAJABI

AUTHOR CONTRIBUTIONS
Nikoo Rajabi: Conceptualization; investigation; writing –  
review and editing.

FUNDING INFORMATION
No fundings were obtained for preparing the present 
manuscript.

CONFLICT OF INTEREST STATEMENT
The author declares that they have no competing interests.

DATA AVAILABILITY STATEMENT
Not relevant.

ETHICS STATEMENT
None.

CONSENT
Written informed consent was obtained from the patient 
to publish this report in accordance with the journal's pa-
tient consent policy.

PERMISSION TO REPRODUCE MATERIAL 
FROM OTHER SOURCES
Not applicable.

ORCID
Nikoo Rajabi   https://orcid.org/0009-0005-8544-4958 

REFERENCES
	 1.	 Polder BJ, Van't Hof MA, Van Der Linden FP, Kuijpers-

Jagtman AM. A meta-analysis of the prevalence of dental 
agenesis of permanent teeth. Community Dent Oral Epidemiol. 
2004;32:217-226.

	 2.	 Bilgin N, Kaya B. Etiology and treatment alternatives in tooth 
agenesis: a comprehensive review. Stomatol Dis Sci. 2018;2:N/A.

	 3.	 Wisth PJ, Thunhold K, Böe OE. The craniofacial morphol-
ogy of individuals with hypodontia. Dentomaxillofac Radiol. 
1975;4:70.

	 4.	 Czochrowska EM, Stenvik A, Bjercke B, Zachrisson BU. 
Outcome of tooth transplantation: survival and success rates 
17-41 years posttreatment. Am J Orthod Dentofacial Orthop. 
2002;121:110.

	 5.	 Bjerklin K, Al-Najjar M, Kårestedt H, Andrén A. Agenesis of 
mandibular second premolars with retained primary molars: a 
longitudinal radiographic study of 99 subjects from 12 years of 
age to adulthood. Eur J Orthod. 2008;30:254-261.

	 6.	 Williams R, Park JH, Chae JM, Vaden JL. The congenitally 
missing second premolar: space closure. A viable option. Am J 
Orthod Dentofacial Orthop. 2020;157:571-583. e16.

	 7.	 Kenworthy CR, Larson BE. Incorporating retained deciduous 
teeth in orthodontic therapy. Am J Orthod Dentofacial Orthop. 
2001;119:202-210.

	 8.	 Bohner L, Hanisch M, Kleinheinz J, Jung S. Dental implants in 
growing patients: a systematic review. Br J Oral Maxillofac Surg. 
2019;57:397-406.

	 9.	 Kurol J, Koch G. The effect of extraction of infraoccluded decid-
uous molars: a longitudinal study. Am J Orthod. 1985;87:46-55.

	10.	 Valencia R, Saadia M, Grinberg G. Controlled slicing in the 
management of congenitally missing second premolars. Am J 
Orthod Dentofacial Orthop. 2004;125:537-543.

	11.	 Jahanbin A, Eslami N, Salari Sedigh H, et al. The impact of 
immediate versus delayed mini-screw placement on alveo-
lar bone preservation and bone density following tooth ex-
traction: evidence from a canine model. BMC Oral Health. 
2023;23:972.

	12.	 Terheyden H, Wüsthoff F. Occlusal rehabilitation in patients 
with congenitally missing teeth-dental implants, conventional 
prosthetics, tooth autotransplants, and preservation of decidu-
ous teeth-a systematic review. Int. J Implant Dent. 2015;1:30.

	13.	 Iraqi G, Helal N, Arafa A, Helal F. Retained primary molars and 
related reasons in umm Al-Qura University, Makkah: a retro-
spective study. Open Dent J. 2019;13:190-195.

	14.	 Sari Ş, Sönmez D. Internal resorption treated with mineral tri-
oxide aggregate in a primary molar tooth: 18-month follow-up. 
J Endod. 2006;32:69-71.

	15.	 Goldberg F, Massone E, Esmoris M, Alfie D. Comparison of dif-
ferent techniques for obturating experimental internal resorp-
tive cavities. Endod Dent Traumatol. 2000;16:116-121.

	16.	 Falahi N, Baniasadi M. Regenerative endodontic therapy after 
autogenous transplantation of mandibular third molar. Saudi 
Endod J. 2024;14:121-126.

	17.	 Vilella-Pastor S, Sáez S, Veloso A, Guinot-Jimeno F, Mercadé M. 
Long-term evaluation of primary teeth molar pulpotomies with 
biodentine and MTA: a CONSORT randomized clinical trial. 
Eur Archiv Paediatr Dent. 2021;22:685-692.

	18.	 Gharechahi M, Hoseinzadeh M, Moradi S, Mehrjouei M. 
Evaluation of various obturation techniques with bioceramic 
sealers in 3D-printed C-shaped canals. BMC Oral Health. 
2024;24:554.

	19.	 Smith NL, Seale NS, Nunn ME. Ferric sulfate pulpotomy 
in primary molars: a retrospective study. Pediatr Dent. 
2000;22:192-199.

	20.	 Rune B, Sarnäs KV. Root resorption and submergence in re-
tained deciduous second molars. A mixed-longitudinal study of 
77 children with developmental absence of second premolars. 
Eur J Orthod. 1984;6:123-131.

	21.	 Bağcı N, Pamukçu U, Altunkaynak B, Peker İ. Dental anomalies 
in consanguineous marriage: A clinical-radiological study. Int 
Dent J. 2022;72:133-140.

	22.	 Siddiqui M, Juneja A, Sultan A. Parental consanguinity a possi-
ble risk factor for tooth agenesis: A case series. Int J Oral health 
Dent. 2022;8:317-321.

	23.	 Dos Santos CCO, Melo DL, Da Silva PP, Normando D. What 
is the survival rate of deciduous molars in cases with agene-
sis of premolar successors? A systematic review. Angle Orthod. 
2022;92:110-117.

	24.	 Musale PK, Kothare SS, Talekar AL. Management of inter-
nal root resorption in primary mandibular right first molar: 
A case report with four-year follow-up. Contemp Pediatr. 
2021;2:57-63.

	25.	 Matsumoto-Nakano M, Kamakura N, Miyamoto E, et  al. 
Multiple sites of idiopathic internal resorption in primary den-
tition: A case report. Pediatr Dent J. 2009;19:150-153.

	26.	 Ahuja S, Surabhi K, Gandhi K, Kapoor R, Malhotra R, Kumar 
D. Comparative evaluation of success of biodentine and 

https://orcid.org/0009-0005-8544-4958
https://orcid.org/0009-0005-8544-4958


6 of 6  |      RAJABI

mineral trioxide aggregate with Formocresol as Pulpotomy me-
dicaments in primary molars: an in vivo study. Int J Clin Pediatr 
Dent. 2020;13:167-173.

	27.	 Pereira Da Costa R, Quaresma SA, Lopes FC, et al. Management 
of a perforating internal root resorption using mineral trioxide 
aggregate: a case report with 5-year follow-up. Aust Endod J. 
2020;46:452-457.

	28.	 Tsai Y-L, Lee JJ, Wang CY, Lin YH, Chen CY, Shie MY. Gallic 
acid–coated nanolayer on mineral trioxide aggregate for 
regulating the inflammatory and differentiation cellular re-
sponse profile of human dental pulp stem cells. Ceram Int. 
2024;50:14656-14663.

	29.	 Singh M, Khan MM, Bhavya BL, et al. Success rate of calcium 
hydroxide vs mineral trioxide aggregate as Apexification agents: 
A systematic review. Ann Rom Soc Cell Biol. 2021;25:835-839.

	30.	 Nagendrababu V, Chong BS, McCabe P, et al. PRICE 2020 guide-
lines for reporting case reports in endodontics: a consensus-
based development. Int Endod J. 2020;53:619-626.

How to cite this article: Rajabi N. Management 
of primary second molar with poor prognosis in 
patient with bilateral premolar agenesis: A case 
report with 1-year follow-up. Clin Case Rep. 
2024;12:e9519. doi:10.1002/ccr3.9519

https://doi.org/10.1002/ccr3.9519

	Management of primary second molar with poor prognosis in patient with bilateral premolar agenesis: A case report with 1-year follow-up
	Key Clinical Message
	1  |  INTRODUCTION
	2  |  CASE HISTORY/EXAMINATION
	3  |  METHODS (DIFFERENTIAL DIAGNOSIS, INVESTIGATIONS, AND TREATMENT)
	4  |  CONCLUSION AND RESULTS (OUTCOME AND FOLLOW-UP)
	5  |  DISCUSSION
	AUTHOR CONTRIBUTIONS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ETHICS STATEMENT
	CONSENT
	PERMISSION TO REPRODUCE MATERIAL FROM OTHER SOURCES
	ORCID
	REFERENCES


