
International Journal of Case Reports and Images, Volume 14, Issue 1, 2023; Pages 8–13. ISSN: 0976-3198

Int J Case Rep Images 2023;14(1):8–13.   
www.ijcasereportsandimages.com

de Carvalho Coutinho et al.  8

CASE REPORT	 PEER REVIEWED | OPEN ACCESS
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ABSTRACT

Invasive cervical resorption is a type of external 
resorption, which is generally located in the cervical 
region of the tooth. The resorptive process can be caused 
by physiological, pathological, hormonal, and trauma 
factors. The present study aimed to report a case of invasive 
cervical resorption in tooth 12 identified as an incidental 
finding, in which all available clinical resources were 
used, as well as a combined multidisciplinary treatment 
of endodontics, orthodontics, surgery, and prosthesis. 
At the initial consultation, the tooth presented with 
Heithersay’s class II resorption, undergoing endodontic 
treatment and traction for subsequent cavity sealing. 
After completion of orthodontics, an increase in the 
resorptive pocket was observed (Class III of Heithersay), 
which led to endodontic retreatment and subsequent 
surgical intervention to remove the granulation tissue 
and fill it with bioceramic material. The preparation 
of the coronal remnant and fabrication of a prosthetic 
restoration were performed, with the aim of shielding the 
endodontic cavity and functionally restoring the tooth. 

Thais Machado de Carvalho Coutinho1, Carollyne Souza 
Campello2, Juliana Pires Abdelnur3, Vivian Ronquete4, Carlos 
Henrique Sardenberg Pereira5, Marilia F Marceliano-Alves1

Affiliations: 1Professor, Department of Endodontics, Iguaçu 
University, Nova Iguaçu, Rio de Janeiro, Brazil; 2Private Clin-
ic, Niteroi, Rio de Janeiro, Brazil; 3Department of Pediatric 
Dentistry, School of Dentistry, Estacio de Sá University of Rio 
de Janeiro, Rio de Janeiro, Brazil; 4Department of Endodon-
tics, Iguaçu University, Nova Iguaçu, Rio de Janeiro, Brazil; 
5Professor, Department of Periodontics, Iguaçu University, 
Nova Iguaçu, Rio de Janeiro, Brazil.
Corresponding Author: Carlos Henrique Sardenberg Pereira, 
Department of Periodontics, Av. Abílio Augusto Távora, 2134, 
Nova Iguaçu –  RJ 26260-045, Brazil; Email: carlossarden-
berg@gmail.com

Received: 14 October 2022
Accepted: 21 December 2022
Published: 12 January 2023

With the case presented, it was possible to conclude that 
incidental findings are part of the endodontist’s daily life, 
requiring a constant search both for early diagnosis and 
effective multidisciplinary treatment, which contributes 
to the restoration of aesthetics and function, contributing 
to the tooth longevity.
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INTRODUCTION

Tooth resorption is a progressive dentin loss that can 
be traumatic or infectious origin related. The literature 
is not conclusive regarding the etiological factor of tooth 
resorption; however, there are correlated factors: dental 
trauma, orthodontic movement or even infections of the 
endodontic and periodontal system, or idiopathic [1].

Orthodontically induced inflammatory root resorption 
(OIIRR) is a common phenomenon that can be triggered by 
an adverse effect of orthodontics; however, it usually ceases 
when the force is removed [1–3]. The force applied during 
orthodontic treatment induces inflammation and can be 
related as one of the etiological factors of root resorption. 
Thus, it is suggested that the applied force be in the range 
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of 20–150 g tooth G1 for the desired tooth movement. This 
type of resorption may present as a radiolucent lateral 
defect or shortening of root length [2, 3].

Invasive cervical resorption (ICR) is an external 
resorption, located in the cervical region, and may extend 
to apex. Several etiological factors can be related, but 
in the idiopathic resorption no endodontic infection 
is present and is usually associated with trauma or 
bacteria that are present in the gingival sulcus which led 
to chronic inflammation [2]. This process induces bone 
and root resorption due to the interaction of RANK and 
RANK-L proteins with blast and clastic cells. The clastic 
cells release hydrogen ions and proteolytic enzymes 
after bonding with the mineralized surface, causing the 
environment to become acidic and lead to tissue mineral 
loss [2, 3]. At optimal levels, this process is paralyzed, 
reestablishing the pH of the medium, interrupting the 
process of mineral losses. If there is no interruption, the 
imbalance is maintained, culminating in further tissue 
damage [4].

Clinically, this type of resorption shows a pink area 
in the cervical region and may present with bleeding on 
probing and associated cavitation [4]. In most cases, there 
is a percussion test and pulp sensitivity test compatible 
with pulp and periradicular health. Radiographically, 
incipient resorptions are not visualized, but in an 
extensive lesion, it is possible to notice an irregular 
radiolucent area with the non-involvement of the internal 
canal walls. The limitation of early diagnosis is that the 
patient is asymptomatic [4]. For treatment of early 
invasive cervical resorption with no pulp involvement 
endodontic treatment is not an option and follow-up is 
recommended. When a root canal infection is present, 
endodontic treatment is indicated, being associated 
with the sealing of the remaining dental defect with a 
bioceramic material [1–4].

Bioceramics have high mechanical properties, tissue 
compatibility and promise to solve possible clinical 
complications. Initially, Mineral Trioxide Aggregate 
(MTA) was used to seal the apical portion and later used 
to seal possible perforations and stimulate the formation 
of a mineralized barrier in immature teeth [5–7], as well 
as biocompatibility, antimicrobial activity, good adhesion 
to dentin walls [6, 7]. But one of its main advantages is to 
stimulate cell proliferation and multiplication, causing the 
recovery of damaged tissue [6]. However, the difficulties 
are handling and handling the material, the discoloration 
of the tooth, and the long setting time [7].

Another bioceramic material is Biodentine (Maur-des-
Fossés Cedex, França), which is composed of: tricalcium 
silicate, sodium carbonate, zirconium oxide, and calcium 
chloride [7, 8] and due to its chemical composition, it 
resembles hydroxyapatite and stimulates a skeleton 
for regeneration and repair tissue [8, 9]. Due to its 
mechanical properties, when in contact with the dentinal 
constituents, it can generate a reactional dentin through 
the mineralization process that consequently forms a 
dense dentin bridge. Other cited properties are good 

adhesion capacity and non-contraction after the setting 
reaction, insolubility against oral fluids, saliva or blood, 
antibacterial action, and above all not being irritating to 
adjacent tissues [6–9].

In view of the above, the aim of the present study was 
to report a clinical case of an incidental finding of invasive 
cervical resorption treated with Biodentine.

CASE REPORT

An 11-year-old ASA I (American Society of 
Anesthesiologists type I) patient attended the Dental 
Clinic for a routine evaluation in January 2018. In this 
consultation, a physical and radiographic examination was 
performed, in which the periapical radiograph showed an 
incidental finding, characterized by a radiolucent image 
in the region of this—cervical of tooth 12. According to the 
patient's dental history, in September 2014 he underwent 
extraction and a mesio-tooth in this region; however, 
tooth 12 had not yet started its eruption process. In 
November 2015, element 12 began its eruption process 
within the normal range. The patient underwent annual 
periodic follow-up and nothing noteworthy was observed. 
However, in 2017 there was no annual consultation.

In the periodic consultation carried out in 2018, 
a process of dental resorption in tooth 12 was 
radiographically diagnosed.

Clinical procedures
The radiographic examination showed an invasive 

cervical resorption (Figure 1A). Clinically, tooth 12 did 
not respond to cold pulp clinical tests, suggesting pulp 
necrosis. The patient underwent endodontic treatment 
in July 2018, which was performed with hybrid 
instrumentation, for the mechanized instrumentation 
the EASY ProDesign Logic #30/05 rotary system was 
used and for the completion of the apical stop a NITI 
# hand file 35. The intracanal medication used was the 
association of chlorhexidine and calcium hydroxide. The 
patient returned 20 days after the complete mechanical 
chemical preparation to complete the endodontic 
treatment. Invasive cervical resorption extended to the 
subgingival region, making it impossible to restore the 
defect.

Tooth 12 was submitted to orthodontic traction 
with the aim of enabling the restoration, this treatment 
option was initially considered with the aim of not 
causing a gingival margin defect and preventing the 
percolation of salivary fluids into the root canal system. 
After 10 months of follow-up after orthodontic traction, 
radiographically showed an increase in the resorptive 
lesion (Figure 1B) and therefore, a cone beam computed 
tomography (CBCT) was requested for a multiplanar 
evaluation of the lesion (Figure 2). Cone beam computed 
tomography showed severe invasive cervical resorption, 
which extended apically and communicated with the 
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endodontic filling material. In February 2020, a surgical 
intervention was performed to remove all the granulation 
tissue in the region of resorption and subsequent filling 
with bioceramic material (Biodentine—Maur-des-Fossés 
Cedex, França) (Figure 1C).

Follow-up sessions were carried out periodically, 
30 days, 3 months, 6 months, and 1 year, respectively, 
in which all consultations were recorded with digital 
periapical radiographic examination, which showed the 
bioceramic material adapted to the root surface; however, 
tooth 12 presented 5 mm periodontal pocket, bleeding, 
and suppuration in the distal region and the patient was 
referred for a periodontal evaluation.

In November 2021, it was decided to make a fiberglass 
post followed by a provisional poly(methyl methacrylate) 
(PMMA) crown milled in the computer aided design/
computer aided manufacture (CAD/CAM) system in the 
remaining coronary, with the objective of better shielding 
the endodontic cavity and better periodontal control, thus 
enabling maintenance from the tooth until the moment 
of definitive prosthetic rehabilitation, since the patient 
has the desire to undergo orthodontic therapy for teeth 
alignment.

Because the resorption was large and wide, and there 
was a risk of root fracture, a customized glass fiber post 
was selected for the maxillary right lateral incisor due 
to the perforation and the fragility of the root. A direct 
technique was used to customize the post with resin 
composite to minimize the cementation line thickness 
as much as possible. The post and core were obtained 
using a radiolucent glass fiber post embedded in resin 
composite (Whitepost, FGM, Joinville, Brazil).

The root canal space preparations were made with a 
Largo bur (Dentsply–Maillefer), leaving approximately 
5 mm of canal filling at the apex. The dowels were 
cemented with a self-adhesive resin-based cement (RelyX 
U200, 3M ESPE, St. Paul, MN), in accordance with 
the manufacturer’s directions. The core was prepared 
using a resin composite (Opallis, FGM, Joinville, Brazil) 
with smooth, slightly converging axial walls, well-
defined margins, and 2 mm of incisal reduction. Next, 
we performed a full crown preparation and performed 

intraoral scanning, followed by design and milling in 
the CAD/CAM system (Omnicam and MCXl, Denstsply-
Sirona, Germany) of the PMMa (Vita Cad Temp, Vita, 
Germany) crown (Figure 3).

Figure 1: Periapical radiographs demonstrating the evolution of 
the clinical case over the time of treatment and follow-up. (A) 
Initial radiographic appearance. Note the tooth resorption on 
the distal surface of tooth 12. (B) Radiographic appearance of 
the tooth after 10 months of observation, showing an increase 
in the resorption process. (C) Final radiographic appearance of 
the clinical case after completion of treatment.

Figure 2: (A–C): Tomographic appearance of tooth 12 after 
10 months of treatment showing an increase in the resorptive 
pocket. (D–F): Tomographic follow-up after 24 months.

Figure 3: Final clinical appearance of tooth 12 after endodontic 
treatment and sealing of the resorbed area with PMMa milled 
crown.

DISCUSSION

The exact etiology of invasive cervical resorption is 
still unclear and probably its cause has a multifactorial 
origin, with the maxillary incisors being the most 
affected teeth, this incidence was observed in one of 
the cases described. There is no predilection for age or 
sex, but there are several predisposing factors, among 
these factors stand out: trauma, orthodontic treatment, 
internal bleaching, and periodontal treatment that can 
cause physical damage to pre-cementum showing a 
strong relationship with invasive cervical resorption [10]. 
An anatomical defect between enamel and cementum at 
the cementoenamel junction, to which the underlying 
dentin is exposed, may also predispose to this condition. 
However, in the cases described above, there was no 
evident correlation of cause and effect with any of the 
etiological factors described in the literature, classifying 
invasive cervical resorption as idiopathic [2, 9, 10].

The highly vascularized resorptive granulomatous 
tissue that is found within the tooth makes it thinner and 
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has irregular, translucent margins. The edges of the cavity 
are usually sharp and narrow, this causes it to usually 
change the color of the region to a pinkish spot, which 
is the main sign of clinical recognition of this pathology 
[4, 11]. In the present study, the cases described did 
not present changes in the color of the crown, which 
agrees with the descriptions by other study [4], who, 
although citing color changes as one of the main clinical 
signs, emphasizes that this clinical characteristic is not 
very prevalent in all cases, and may go unnoticed until 
periodontal and/or pulpal implications appear, through 
clinical and clinical examinations

Routine radiographs
In most cases, invasive cervical resorption is 

asymptomatic and painless, exactly as can be observed in 
the present cases. However, in advanced cases symptoms, 
including pulp pain and tenderness, like symptoms of 
irreversible pulpitis or acute apical periodontitis may be 
seen [11, 12].

The main radiographic techniques used for diagnosis 
are the periapical intraoral technique and more recently, 
cone beam computed tomography. In cases of resorptions, 
the exact size and location of the lesion can be better 
quantified through CBCT, studies show that periapical 
radiography, as it is two-dimensional, is limited to 
perform an assessment of the size, circumferential 
propagation, and location of the lesion, when compared 
to a CBCT [2, 11, 12]. Due to the sensitivity of the CBCT 
method, it is recommended to use it as the main test for 
diagnosing and evaluating resorptive lesions.

The treatment of ICR depends on its severity and 
location, whether the defect has perforated the root 
canal system and the tooth’s restorative possibility [11, 
12]. In cases of absence of pulp involvement, endodontic 
treatment should not be performed, and monitoring 
of this condition should be carried out [2, 3, 10]. The 
protocol in the current literature includes surgical access, 
total removal of resorptive tissue, topical application 
of 90% aqueous trichloroacetic solution, debridement, 
root canal treatment if the lesion has perforated the root 
canal, restoration of the resorptive defect by placing a 
filling material and follow-up examinations [11]. In the 
presented case, the treatment protocol followed the 
literature, presenting a previous stage that was the tooth 
orthodontic traction with the aim of reestablishing the 
biological space.

Additionally, a necessary surgical intervention was 
carried out, which allowed the access and the removal of 
the resorptive tissue and adequate defect filling, reducing 
the chances of recurrence [10, 11]. During the surgery, 
Emdogain (Straumann, Fontenay sous Bois, França) 
was used, which is made up of proteins derived from the 
enamel matrix, which, in addition to having antimicrobial 
properties, helps in periodontal regeneration [13, 14].

For the resorption defect sealing Biodentine was used. 
This cement is a calcium silicate based with a shorter time 
setting than MTA, with initial setting in 9 minutes and 

final setting in up to 45 minutes [7, 15]. Radiographic 
follow-up was performed periodically during the first 
year, which showed a union of the filling material with the 
tooth structure. This union is described in the literature as 
a push out union, being maintained even in contact with 
blood fluid and after irrigation with sodium hypochlorite 
or saline water [16–18].

The long-term success of the endodontic therapy is 
closely related to the success of the restorative procedure 
[17, 18]. In relation to the restoration of the tooth, the 
post space was too wide for using a single prefabricated 
post, glass fiber-reinforced post was used embedded in 
resin composite to diminish the amount of resin cement 
necessary. This issue is important because thick cement 
lines may negatively influence the bond strength of post 
cemented to the root dentin [19–22]. The use of fiber-
reinforced dowels associated with adhesive dentistry has 
increased the rate of success of such cases [19].

CONCLUSION

Dental findings are common within the dentist's 
routine and to solve certain cases, high quality materials 
are needed that optimize the time of the professional 
and the patient. Biodentine, in addition to being used 
in simpler cases, is also used to repair more complex 
cases so that the compromised element can have greater 
longevity in the oral cavity. The case report confirmed the 
control of tooth resorption, however, the follow-up of this 
element will be continued for the conclusion of the case.
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