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Abstract

Objectives: To report a case of pre-eruptive intracoronal radiolucency (PEIR) in the right mandibular second permanent molar of a young female patient, and to
promote awareness of early detection of PEIR. It is a condition where unerupted teeth exhibit radiographic caries like radiolucency within the dentin and underneath
the enamel.

Study design: This report describes an incidental finding of an asymptomatic REIR seen in a panoramic radiograph. When the tooth was partially erupted, it was
sealed to prevent bacterial colonization. After the tooth became fully erupted, conservative restorative treatment was performed and the patient was followed up for

another year.

Results: The detected lesion was monitored for five years and found to be nonprogressive.

Conclusion: It is critical to monitor the progression of asymptomatic PEIR lesions by periodic radiographic examination. For the nonprogressive type of PEIR, we
support following a conservative approach by monitoring until the tooth is fully erupted.

Introduction

Pre-eruptive intracoronal radiolucency (PEIR) is a condition
where unerupted teeth demonstrate radiographic coronal radiolucency
within the dentin layer and underneath the dentino-enamel junction
(DEJ) [1,2]. Most PEIR lesions are located in the middle of the crown.
However, a smaller percentage are found on the mesial or distal sides [3].

It has been reported that the prevalence of PEIR in the permanent
dentition ranges from 0.5 % to 3.5 % depending on the type of
radiographs used for detection [1,2]. Moreover, the most commonly
affected teeth are the lower permanent second molars [2]. There is no
clear link between PEIR and the child's gender, medical conditions,
fluoride supplementation or systemic factors [1,2,4]. Despite this,
some studies showed a strong association between PEIR and other
developmental defects such as ectopic positioning and delay in dental
development [2].

The exact etiology of PEIR remains inconclusive. However, the
most acceptable theory is an idiopathic resorption by penetration of
resorptive cells from the surrounding connective tissue [2,3]. Although
PEIR defects are not carious in nature, once the tooth has emerged into
the oral cavity, these defects are prone to bacterial colonization and
development of dental caries [1,2,5,6]. Thus, Fissure sealant application
was recommended by many authors to protect the tooth from bacterial
colonization [5,6].

The aim of this paper is to report a case of PEIR in the right
mandibular second permanent molar of a young female patient, and
to promote awareness of early detection of PEIR. Additionally, to
emphasize the importance of periodic radiographic examination in
monitoring the pattern of lesion progression.
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Case description

An 8-year-old girl presented to the Pediatric Dentistry Clinic at
King Faisal Specialist Hospital and Research Centre with her father
in June 2012, for a comprehensive dental examination. She was with
an unremarkable dental and medical history. The chief complaint
was the difference in size between the upper front teeth. Clinical
examination showed mixed dentition stage, multiple carious teeth,
and multiple intact restorations done at a private clinic two years ago.
Radiographic examination showed that the permanent upper right
central incisor was impacted due to presence of a supernumerary tooth
interfering with its eruption and that the primary right central incisor
was overretained (Figure 1). An oral and maxillofacial surgeon was
consulted and decision was made to perform surgical extraction of the
impacted supernumerary tooth under general anesthesia.

Radiographic examination also showed that the developing lower
right permanent second molar exhibited a caries-like radiolucent
lesion (Figure 2A). The lesion was located in the distal part of the
crown under the DEJ. The diagnosis of pre-eruptive intracoronal
radiolucency was confirmed. Since the tooth was unerupted; the
patient was asymptomatic; the decision was made to monitor the lesion
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by periodic panoramic radiographs to follow the progression of the
lesion and root development. Consent was obtained from the father for
reporting this case. Subsequently the patient was monitored clinically
every three months and panoramic radiographs were taken annually.
There is no obvious progression of the PEIR size or changes in location
noted at age 10 and age 11 years old. (Figure 2BC).

At age of 12-year-old, clinically the PEIR-affected tooth had
partially erupted; showing darkening of the distal fossa, mesial occlusal
discolored groove with no cavitation, nor enamel defects (Figure
3). Radiographic examination revealed two-thirds of the root had
developed. The lesion was in the same location, but was slightly larger
than in previous radiographs (Figure 2D). Still, tooth was asymptomatic
and there were no signs of pulpal involvement. Accordingly, decision
was made to seal the tooth and monitor it until complete eruption
for final treatment. The tooth was etched using 35% phosphoric acid
(Ultra-Etch, Ultradent Products, Inc., South Jordan, UT) then sealed
with a resin-based fissure sealant (Concise Light Cure White Sealant,
3M ESPE, St. Paul, MN, USA).

Figure 1. Panoramic radiographic examination shows impacted permanent upper right
central incisor due to presence of a supernumerary tooth interfering with its eruption. Also,
the primary right central incisor is overretained

Figure 2. Annual series of panoramic radiographs taken for lesion progression monitoring.
A. Baseline radiograph. B. At age 10 years old. C. At age 11 years old. D. At age 12 years
old. E. One-year-follow up radiograph postoperatively

——

Figure 3. Clinical photograph of the PEIR-affected tooth shows tooth is partially erupted;
has darkening of the distal fossa, mesial occlusal discolored groove with no cavitation nor
enamel defects
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Figure 4. Bitewing radiograph of right side reveled a distally located radiolucency
approximating the central fossa of tooth, with think dentin band separating the lesion from pulp

One year later, the PEIR-affected tooth had erupted completely.
On clinical examination, the tooth was not tender to percussion
with normal cold-test response. Radiographic examination of
bitewing radiograph reveled a distally located caries-like radiolucency
approximating the central fossa with thick dentin band separating
the lesion from pulp (Figure 4). Under local anesthesia (2%
lidocaine with 1:100.000 epinephrine) and rubber dam application,
the defective dentin was removed and the cavity was restored with
shade A2 of Z100TM composite material (3M ESPE, St. Paul, MN).
The patient was seen at the 6-month follow-up visit, and was
asymptomatic. Clinical examination showed normal response to
percussion and cold test. The restoration was intact with no discoloration
or signs of marginal leakage. At one-year follow-up, she had the same
clinical findings, and radiographic imaging revealed normal periapical
area, periodontal ligament space, and bone trabeculation (Figure 2E).

Discussion

This case report describes the incidental finding of an asymptomatic
PEIR in a permanent mandibular second molar of a female pediatric
patient seen in a panoramic radiograph taken as a baseline for
comprehensive examination.

Although the exact etiology remains uncertain, there are many
suggested theories in the literature explaining this phenomenon [2]. It
was thought that periapical inflammation of primary teeth is the main
cause. Conversely, the most of PEIR defects were discovered within
teeth with no primary predecessors [2]. Nonprogressive PEIR lesions
are thought to be developmental in origin, produced by inclusion of
uncalcified enamel matrix within the developing dentin [2,4]. However,
progressive lesions are believed to result from idiopathic resorption
[3,7]. Based on histological examination of PEIR lesions in extracted
teeth, resorptive cells originating from the surrounding connective
tissue of the developing tooth then initiate dentinal resorption [8].
Such lesions can result in almost complete destruction of the coronal
dentin [4,8]. Therefore, PEIR lesions can be classified based on the
progression pattern into two main types: nonprogressive (static) [2-
3,9,10] and progressive (aggressive) [3,7-8].

Treatment options of PEIR-affected teeth differ depending on
the progression pattern and size of lesion, as well as the presence of
symptoms. In asymptomatic small nonprogressive lesions, many
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authors support the conservative approach, through monitoring
until the tooth emerged into the oral cavity then restoring it [2-3,10].
Conversely symptomatic, or progressive, lesions need to be managed
by a more aggressive approach including surgical exposure of the
unerupted tooth and restoring it [5,8].

Some case reports have shown that early management of progressive
PEIR lesions will help in arresting the resorption process preventing
further pulpal complications [2,5]. Thus, not only early detection of
PEIR but also determining the progression pattern is important in
treatment planning.

In this case, annual radiographic evaluation of the PEIR was
sufficient to identify the lesion as a static nonprogressive type. However,
there were no established guidelines on the periodicity of radiographic
evaluation for PEIR lesions.

It is well known that PEIR-affected teeth are prone to posteruptive
bacterial colonization and development of dental caries [1,2,5,6]. When
a clinician decides to monitor a PEIR defect, the application of a fissure
sealant to protect the tooth and prevent colonization is recommended
[5,6]. Sealant can be placed either preeruptively or posteruptively [11].
In the literature, there is no studies yet exploring whether sealant placed
preeruptively under surgical exposure is more effective. But we believe
that if surgical exposure is planned, it is wise to consider restoring the
tooth rather than just sealing it.

The case presented here had fissure-sealant placement after
eruption, and the tooth was monitored over 14 months until full
eruption. Removal of the defective dentinal tissue was followed by filling
of the cavity with composite resin restoration. The bonding strength
between resin composite restoration and the affected dentin has not
been yet investigated, and we believe this is an area for future research.
No clinical symptoms or radiographic findings were observed at the
one-year follow-up, confirming short-term success of the treatment.

Conclusion

1. It is important to monitor the progression of asymptomatic PEIR
lesions by periodic radiographic examination.

2. The timing of surgical intervention should be based on the pattern
of lesion progression, presence of symptoms, and depth of lesion.

3. For the nonprogressive type of PEIR, we support following a
conservative approach by monitoring until the tooth is fully erupted.
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