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Successful Management of a Typical Class 3 Invasive Cervical Root 
Resorption with Modified Pulpotomy: A Case Report 
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Article Type: Case Report  Invasive cervical root resorption (ICRR) is a rare and clinically complex condition marked by the 
progressive loss of dental hard tissues below the junctional epithelium. This case report outlines 
the management of a 32-year-old female patient presenting with ICRR class 3 affecting a maxillary 
incisor. Despite the absence of symptoms, the expansive nature of the defect warranted 
conservative surgical intervention. The procedure involved the surgical removal of inflamed 
tissues, followed by an ultraconservative modified pulpotomy utilizing calcium-enriched mixture 
(CEM) cement through a surgical window. The selected intervention is substantiated by its 
potential benefits, such as minimal removal of tooth structure and the inherent biocompatibility 
and sealing capabilities of CEM cement. A one-year follow-up revealed arrested resorption, re-
establishment of periodontal attachment, and successful esthetic restoration, affirming the efficacy 
of vital pulp therapy in surgically addressing advanced ICRR. Accurate diagnosis, strategic 
treatment planning, and a patient-centered approach proved critical in achieving favorable 
outcomes. 
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Introduction 

esorption is defined as a process in which parts of a tissue 
are degraded and lost physiologically or pathologically. In 

cases of tooth resorption, this process results in the loss of 
dentine, cementum, or bone, along with the loss of the 
periodontal ligament (PDL). Tooth resorption is broadly 
categorized into two types: internal and external tooth/root 
resorptions [1]. Internal root resorption (IRR) is characterized 
by the progressive damage of intracanal dentin caused by the 
activity of multinucleated giant or odontoclastic cells, leading to 
the replacement of dentin with granulation or abnormal 
mineralized tissue [2]. External root resorption (ERR) involves 
the loss of tissues on the outer surface of the tooth, potentially 
leading to tooth loosening and early loss [3]. Various chemicals 
have been employed to manage root resorption cases, including 
sodium hypochlorite (NaOCl), acids, acetazolamide, calcitonin, 
alendronate, Ledermix, Emdogain, and various biomaterials [4]. 

Invasive cervical root resorption (ICRR), as a form of ERR, 
is an uncommon yet clinically challenging condition [5]. It is 
characterized by the resorption of dental hard tissues on the 
tooth surface below the junctional epithelium, forming the area 
of connective tissue attachment [6]. This condition is primarily 
caused by odontoclastic cells of the periodontium penetrating 
the outer surface of the root in the cervical region [7]. Despite 
being silent, ICRR is considered an aggressive form of 
resorption, which, if left untreated, can lead to tooth mobility, 
functional impairment, and eventually tooth loss. ICRR is 
classified into four distinct classes based on the extent and 
severity of the resorption, each representing a unique clinical 
challenge [8]. Class 1 ICRR typically involves the coronal 
portion of the root with limited impact on surrounding 
structures. In Class 2 ICRR, resorption extends beyond the 
coronal dentin into the midroot, requiring more extensive 
intervention. Class 3 ICRR, the focus of the present case report, 
signifies extensive resorption that encroaches upon both coronal 
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Figure 1. Clinical and Radiographic Progression of the Treatment of Invasive Cervical Root Resorption (ICRR) Class 3 in Tooth #21; A) 
Diagnostic periapical radiograph; illustrating the extensive resorption defect in the crown of tooth #21; B) Preoperative clinical photograph; 

showing the affected tooth with 3-mm periodontal probing depth; C) Cone-beam computed tomography images; demonstrating the resorptive 
lesion extended into the mid-root of the tooth, with a buccal aspect perforation; D) Intraoperative photograph; showcasing the modified 

pulpotomy procedure, with the inflamed tissues within the crown carefully curetted; E) Intraoperative photograph; displaying the application of 
calcium enriched mixture cement to fill and seal the pulp chamber and resorptive defect; F) Intraoperative periapical radiograph; confirming the 
successful pulpotomy and proper filling/sealing of the defect; G) Clinical photograph taken during the two-week post-treatment period; showing 

healthy and normal attached gingiva; H) Clinical photograph; indicating normal periodontal probing depths during clinical examination; I) 
Radiographic evaluation at one-year follow-up; demonstrating arrested resorption and healthy periapical area. 

 
dentin and the mid-root region. Finally, Class 4 ICRR represents 
the most severe form, with resorption extending into the apical 
region and often causing significant tooth mobility. Despite its 
rarity, the management of ICRR class 3 and 4 demands 
immediate attention due to low success rates and often 
necessitates a multidisciplinary approach [9]. 

There have been numerous reports documenting the 
successful treatment of various types of root resorption, wherein 
either the entire canal space or the root-end was filled/sealed 
with calcium-enriched mixture (CEM) cement [10-13]. 
Nevertheless, with meticulous case selection, vital pulp therapy 
(VPT) involving CEM cement emerges as a recommended 
approach for cases of external root resorption (ERR) [14] or 
ERR/ICRR [15, 16]. The preference for this method is 
predominantly guided by the exceptional properties inherent in 
CEM cement, such as superior biocompatibility, effective 
sealability, and its potential to stimulate tissue regeneration [17, 
18]. Furthermore, CEM, when combined with double antibiotic 
paste, has demonstrated successful management of trauma-
induced inflammatory ERR with resistant apical infection [19]. 
The current case report not only reaffirms the efficacy of this 
suggested approach in resolving a complex ICRR lesion in a vital 
tooth but also underscores the substantial restorative and 
esthetic advantages it offers. 

This report details a challenging clinical scenario involving a 
32-year-old female patient with Class 3 ICRR in a maxillary 
incisor. Despite the absence of symptoms, the extensive nature 
of the resorptive defect mandated a decisive intervention. 
Addressing such complex ICRR cases poses a significant 
dilemma for clinicians, with surgical intervention often being 
the recommended course of action [8, 20, 21]. In this specific 
instance, we opted for a modified pulpotomy procedure using 
CEM cement. This case report serves as evidence of the potential 
of innovative strategies to effectively manage intricate ICRR 
cases while preserving both function and esthetics, ultimately 
promoting the well-being of the patient. 

Case Presentation 

The case involves a 32-year-old female who was referred to our 
endodontic clinic following a routine dental check-up that 
revealed an asymptomatic lesion (Figure 1A). With no 
significant medical history, the patient reported no pain, 
sensitivity, or discomfort related to her upper incisor teeth. 
Clinical examination yielded normal findings (Figure 1B), and 
sensibility dental pulp testing on anterior teeth produced a 
normal/positive response. No history of previous orthodontic 
treatments or dental trauma was reported. Diagnostic periapical 
radiography identified a substantial resorption defect in the 
crown of tooth #21 (Figure 1A), leading to further assessment 
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via cone-beam computed tomography (CBCT). The CBCT 
confirmed a large resorptive lesion extending into the mid-root 
of the tooth, with a mesio-buccal aspect perforation that was not 
covered by surrounding bone (Figure 1C). 

Based on clinical and radiographic findings, the patient was 
diagnosed with asymptomatic pulpitis and Class 3 Invasive 
Cervical Root Resorption (ICRR) in tooth #21, characterized by 
extensive invasion of the resorbing tissue into the coronal dentin 
and midroot. Given the class 3 classification, treatment options 
were thoroughly discussed, and a conservative surgical 
intervention with ultraconservative pulp management (utilizing 
VPT with endodontic materials) was recommended. Alternative 
options included a surgical procedure with concurrent root canal 
therapy or a more invasive approach involving tooth extraction 
and replacement. The patient opted for the conservative surgical 
approach, and informed consent was obtained. 

The procedure commenced with the initiation of an 
antibacterial (0.12% chlorhexidine) mouth rinse and the 
administration of local anesthesia with 2% lidocaine plus 
1:80000 epinephrine (DarouPakhsh, Tehran, Iran) to ensure 
the patient's comfort. A mini full-thickness mucoperiosteal 
flap was carefully created to access the resorptive defect. 
Delicate curettage was performed on the inflamed tissues, 
including the affected dental pulp within the crown, as part of 
a modified pulpotomy procedure (Figure 1D). Limited access 
and the decision not to further open the surgical access via 
additional bone removal resulted in a portion of the apical 
resorptive tissues remaining untouched. 

CEM cement (BioniqueDent, Tehran, Iran) was selected as 
the pulp-protecting and reparative biomaterial, filling and 
sealing the pulp chamber and the prepared cavity with the 
resorptive defect in the apical portion (Figure 1E). Intra-
treatment periapical radiograph confirmed the successful 
pulpotomy and proper filling/sealing of the defect (Figure 1F). 
Subsequently, the surgical flap was carefully repositioned and 
sutured. 

During the two-week post-treatment period, the attached 
gingiva remained normal (Figure 1G). Clinical examination 
revealed normal periodontal probing depths, indicating 
attachment gain (Figure 1H). Over a 1-year recall, the patient 
remained asymptomatic with a functional tooth, reporting no 
discoloration or discomfort. The radiographic assessment 
demonstrated arrested resorption and a healthy periapical area 
(Figure 1I). This case showcases the effectiveness of the chosen 
intervention in managing the complex ICRR lesion while 
preserving function, esthetics, and patient well-being. 

Discussion 

ICRR is a distinct and frequently perplexing clinical condition 
encountered within the realm of endodontics. Its inconspicuous 
advancement and the capacity for substantial tooth structure 
damage necessitate meticulous evaluation and the choice 
between nonsurgical or surgical interventions [8, 20]. This case 
report showcases the effective surgical management of a class 3 
ICRR in a 32-year-old female patient, employing a conservative 
approach that incorporates an ultraconservative pulpotomy 
technique utilizing CEM cement. 

In this particular case, the application of a modified 
pulpotomy technique using CEM cement was proved to be the 
right decision. The choice for surgical intervention was justified 
by the extensive nature of the class 3 ICRR lesion, which had 
already affected the coronal dentin and extended toward the 
mid-root region. The objective was not only to arrest the 
resorptive process but also to restore the tooth both functionally 
and esthetically. The surgical procedure provided direct access 
to the affected tissues, including the dental pulp, enabling the 
meticulous removal of inflamed tissues within the crown. 
However, complete removal in the apical portion of the ICRR 
lesion was not achievable. Importantly, this modified pulpotomy 
was carried out without the necessity for traditional access cavity 
preparation, and the remaining portion of the resorptive lesion 
did not compromise the successful treatment outcomes, aligning 
with previous findings [10, 15]. This approach is noteworthy as 
it minimizes the removal of tooth structure, thereby enhancing 
the likelihood of long-term survival for such a tooth. 

Contrary to the conventional approach involving the use of 
a chemical cauterizing agent, trichloracetic acid, along with 
curettage and restoration [8], the selection of CEM cement as the 
pulp-protecting and reparative endodontic biomaterial presents 
distinct advantages i.e. dentinogenesis [22]. Its inherent 
biocompatibility ensures minimal irritation to surrounding 
tissues, creating a conducive environment for optimal healing 
[23]. Moreover, CEM cement exhibits excellent sealing 
capabilities, efficiently filling the resorptive defect—an essential 
factor in preventing reinfection and halting further resorption. 
Additionally, CEM cement has demonstrated potential in 
promoting tissue regeneration, thereby enhancing the likelihood 
of favorable long-term outcomes [17, 24]. 

There are successful cases of the treatment of these cases have 
been reported in the literature, which the entire canal space was 
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filled with CEM cement [10, 11]. However, If the correct case 
selection is done according to the clinical and radiographic 
signs, VPT can be performed as a more conservative and 
affordable/accessible procedure. 

Subsequent follow-ups at two weeks and one-year post-
treatment demonstrated favorable clinical and radiographic 
outcomes. The restoration of healthy and normal attached 
gingiva, coupled with the maintenance of regular periodontal 
probing depths, indicates stability and improvement in 
periodontal health in such cases [25]. Importantly, the patient 
remained asymptomatic throughout the follow-up period, 
reporting neither tooth discoloration nor discomfort. 
Radiographically, the resorption process had been arrested, and 
a healthy periapical region was maintained. 

The success of this case highlights the potential of 
conservative surgical approaches in managing advanced ICRR 
lesions. While the choice between surgical and nonsurgical 
interventions depends on the extent and severity of the lesion 
[21, 25], as well as patient preferences, this case reaffirms the 
feasibility and efficacy of the surgical route in selected cases. 

It is essential to acknowledge that this approach comes with 
inherent limitations and considerations. The decision for 
surgical intervention must be made judiciously, taking into 
account factors such as the extent of resorption, patient 
compliance, and the availability of suitable biomaterials. 
Furthermore, conducting long-term follow-up, as 
recommended for a period of 3 years [26], is crucial to monitor 
the stability of the treated tooth and verify the absence of 
recurrence. 

This case report highlights the potential of conservative 
surgical interventions, such as modified pulpotomy with CEM 
cement, in the management of advanced ICRR cases. It 
underscores the importance of accurate diagnosis, treatment 
planning, and patient communication in achieving successful 
outcomes. Furthermore, it emphasizes the role of biocompatible 
endodontic materials in promoting healing, arresting 
resorption, and restoring tooth esthetics and function. 

Conclusions 
The successful management of ICRR Class 3 through a 

conservative surgical approach with ultraconservative modified 
pulpotomy using CEM emphasizes the importance of 
personalized treatment strategies. The present report 
underscores the feasibility and efficacy of the surgical route in 
selected cases; however, it is crucial to exercise careful judgment, 
e.g. lesion extent, patient compliance and biomaterial suitability. 

Notably, the remaining resorptive defect may not adversely 
affect the overall results. The presented case highlighted the 
significance of biocompatible endodontic materials in the 
promotion of healing, halt of resorption, and restoration of 
esthetics and function. Ultimately, it exemplified the potential 
for favorable outcomes; including periodontal attachment re-
establishment and esthetic restoration, through a patient-
centered and evidence-based approach to managing complex 
ICRR cases. 
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