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ABSTRACT

Background: Internal inflammatory root resorption
(IRR) is a rare pathological condition characterized
by progressive intraradicular dentin resorption
caused by odontoclastic activity. The condition is
frequently associated with dental trauma and often
remains asymptomatic until detected
radiographically. Early diagnosis and prompt
endodontic intervention are essential to arrest the
resorptive process and preserve the affected tooth.

Case Presentation: A 32-year-old male presented
with intermittent mild pain in the maxillary left
anterior region. The patient reported a history of
dental trauma sustained in a road traffic accident five
years earlier. Clinical examination revealed
tenderness to percussion and a negative response to
pulp sensibility tests in the maxillary left canine.
Periapical radiography demonstrated a well-defined
radiolucent enlargement of the root canal space.
Cone-beam  computed tomography (CBCT)
confirmed a non-perforating internal inflammatory
resorptive defect located at the junction of the middle
and apical thirds of the root. Nonsurgical root canal
treatment was performed using nickel-titanium rotary
instrumentation, passive ultrasonic irrigation with
5.25% sodium hypochlorite, calcium hydroxide
intracanal medication for two weeks, and obturation
with warm vertical compaction of gutta-percha and a
bioceramic sealer. Clinical and radiographic follow-
up at six month demonstrated complete resolution of
symptoms, satisfactory healing, absence of further
resorption, and maintenance of periapical health,
indicating successful arrest of the resorptive process.

Conclusion: Early diagnosis with CBCT and
contemporary nonsurgical endodontic management
incorporating activated irrigation, calcium hydroxide
intracanal medication, and bioceramic-assisted warm

obturation can successfully manage non-perforating
internal inflammatory root resorption following
traumatic injury. Long-term follow-up remains
essential to monitor healing and ensure sustained
treatment success.

Keywords: Internal root resorption, Cone-beam
computed tomography, Dental trauma, Calcium
hydroxide, Bioceramic sealer, Nonsurgical root canal
treatment.

I. INTRODUCTION

Internal root resorption (IRR) is a rare
pathological condition characterized by the
progressive loss of intraradicular dentin due to the
activity of clastic cells within the pulp space. The
process is initiated following damage to the
protective predentin layer and odontoblastic lining,
allowing odontoclasts to attach to the mineralized
dentin surface and initiate resorption'2. Although the
exact prevalence remains low (0.01 — 1%), IRR is
often  detected incidentally during routine
radiographic examination because it usually remains
asymptomatic until the lesion becomes extensive or
perforates the root structure?.

The etiology of IRR is multifactorial and
includes chronic pulpal inflammation following
dental trauma, caries, restorative procedures,
orthodontic treatment, cracked teeth, or idiopathic
causes. Sustained vitality of at least a portion of the
pulp tissue is essential for the continuation of the
resorptive process, while necrosis generally arrests
further progression*?. Histologically, IRR is
characterized by granulomatous tissue containing
multinucleated odontoclasts that resorb the
surrounding dentin from within the root canal system.
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Conventional intraoral radiographs may
reveal a well-defined, symmetrical radiolucent
enlargement of the root canal. However, two-
dimensional imaging has inherent limitations in
accurately assessing the size, location, and possible
perforation of the resorptive defect. Cone-beam
computed tomography (CBCT) has significantly
improved the diagnosis and treatment planning of
IRR by providing three-dimensional visualization of
the lesion and its relationship with the external root
surface>?.

Early diagnosis and prompt nonsurgical root
canal treatment are essential to eliminate the inflamed
pulp tissue, arrest clastic activity, and preserve the
affected tooth. Advances in nickel-titanium
instrumentation, irrigation activation, calcium
silicate-based bioceramic materials, and operating
microscopes have substantially improved the
prognosis of teeth affected by IRR, even in cases with
extensive defects?®.

The present case report describes the
diagnosis and successful nonsurgical management of
internal root resorption in a maxillary canine using
CBCT for diagnosis and treatment planning,
highlighting the importance of early detection and
contemporary endodontic management in achieving
a favourable clinical outcome.

II. CASE PRESENTATION

A 32-year-old male patient presented to the
Department of Conservative Dentistry and
Endodontics with a chief complaint of intermittent
mild pain in the upper left anterior region for the past
two weeks. The patient reported a history of trauma
to the maxillary anterior teeth following a road traffic
accident five years earlier. The patient had lost both
maxillary central incisors and had undergone
prosthetic rehabilitation. No treatment had been

sought at that time for maxillary canine, as the
symptoms resolved spontaneously. Patient had
undergone orthodontic treatment ten years back. The
patient's medical history was non-contributory.

Clinical Examination

Extraoral examination revealed no facial asymmetry
or swelling. Intraoral examination showed an intact
maxillary left canine (tooth #23) with no visible
discoloration, caries, fracture, or restoration. The
tooth exhibited mild tenderness to percussion but was
non-tender on palpation. Physiologic mobility was
present, and periodontal probing depths were within
normal limits without bleeding on probing or sinus
tract formation. Pulp sensibility testing using a cold
test and electric pulp tester elicited no response from
the maxillary left canine, whereas adjacent teeth
responded normally. An intraoral periapical
radiograph revealed a well-defined, round-to-oval
radiolucent enlargement of the root canal space
located at the junction of the middle and apical thirds
of the root. The root canal outline could not be traced
through the lesion, suggesting internal root
resorption. The surrounding periodontal ligament
space appeared normal with no obvious periapical
radiolucency.

To further assess the lesion extent, size and rule out
perforation cone-beam computed tomography
(CBCT) was performed. CBCT images confirmed a
localized internal resorptive defect involving the
middle-apical third of the root. The lesion remained
confined within the root canal space without evidence
of perforation or communication with the external
root surface. Buccal and palatal dentinal walls were
intact, and no associated external inflammatory root
resorption was detected.

Based on the patient's history, clinical findings, and
CBCT evaluation, a diagnosis of pulpal necrosis with
non-perforating  internal  inflammatory  root
resorption of the maxillary left canine was
established.
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CBCT coronal images
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TREATMENT PROCEDURE

Following informed consent, nonsurgical
root canal treatment was initiated under local
anesthesia (2% lidocaine hydrochloride with
1:80,000  epinephrine)  (Lignospan  Special,
Septodont, Raigad, India) and rubber dam isolation.
The access cavity was prepared using a round
diamond bur and Endo-Z bur under magnification
(Labo med magna 21x). On entering the pulp
chamber, necrotic pulp tissue was encountered.

The canal was negotiated using #10 k file
(Mani Japan). Working length was established using
an electronic apex locator (Root ZX Mini, J Morita,
Kyoto, Japan) and confirmed radiographically. Canal
preparation was performed using nickel-titanium
rotary instruments (Neoendo and Orikam Healthcare
India Private Limited) in a crown-down manner.
Copious irrigation with 5.25% sodium hypochlorite
activated using passive ultrasonic irrigation was
employed throughout instrumentation to facilitate
debridement of the irregular resorptive cavity. Final
irrigation was performed using 17% EDTA followed
by saline. Calcium hydroxide intracanal medicament
(calcicure VOCO Germany) was placed to eliminate

residual bacteria and arrest any remaining clastic
activity. The access cavity was temporarily restored,
and the patient was recalled after two weeks.

At the subsequent visit, the patient was
asymptomatic. The calcium hydroxide dressing was
removed using sodium hypochlorite and EDTA with
ultrasonic activation. The canal was dried using
sterile paper points. After confirming a dry canal,
obturation was performed using warm vertical
compaction of gutta-percha with a bioceramic root
canal sealer to achieve three-dimensional filling of
the resorptive defect. A postoperative radiograph
confirmed dense three - dimensional obturation of the
canal and complete filling of the internal resorption
cavity. The access cavity was permanently restored
with resin composite.

The patient was reviewed at 6 months.
Clinical examination revealed complete resolution of
symptoms, absence of tenderness to percussion or
palpation, and normal periodontal status. Follow-up
radiographs demonstrated satisfactory obturation of
the resorptive defect with evidence of periapical
health and no progression of the resorptive lesion.
The tooth remained functional and asymptomatic
throughout the follow-up period.
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Master cone radiograph

Gutta percha severed apical to Thermoplasticized obturation
resorption defect

DOI: 10.5281/zen0d0.22067752 | Impact Factor value 6.18 | ISO 9001: 2008 Certified Journal Page 319



c&_p International Journal Dental and Medical Sciences Research

Volume 8, Issue 4, Jul-Aug 2026 pp: 315-322 www.ijdmsrjournal.com

Post-operative radiograph
1. DISCUSSION

Internal inflammatory root resorption (IRR)
is a relatively uncommon form of root resorption
characterized by progressive loss of intraradicular
dentin due to the activity of odontoclasts within an
inflamed pulp. The pathogenesis requires disruption
of the protective predentin and odontoblastic layer,
exposing the underlying mineralized dentin to clastic
cells. Although several etiological factors have been
implicated, dental trauma remains one of the most
frequently reported predisposing factors because it
can induce chronic pulpal inflammation while
maintaining residual vital pulp tissue necessary for
continued resorptive activity (Tronstad, 1988;
Haapasalo & Endal, 2006)".

The patient in the present case reported a
history of trauma to the maxillary anterior teeth five
years before presentation. This delayed onset is
consistent with previous reports demonstrating that
internal root resorption may remain clinically silent
for several years following traumatic injury and is
often discovered only after radiographic examination
or the onset of mild symptoms (Patel et al., 2018)2.
The absence of discoloration and the presence of only
intermittent mild pain further illustrate the insidious
nature of the disease process.

Accurate  diagnosis of internal root
resorption is essential because treatment planning
and prognosis differ significantly from those of
external root resorption. Conventional intraoral
radiographs typically demonstrate a symmetrical,
well-defined enlargement of the root canal space;
however, they provide only two-dimensional

‘Follow—up radiograph

information and may underestimate the extent of the
lesion or fail to identify perforation. In the present
case, CBCT was instrumental in confirming the
diagnosis, accurately locating the lesion at the
junction of the middle and apical thirds of the root,
and excluding communication with the external root
surface. These findings support previous
recommendations advocating the routine use of
CBCT for the assessment of resorptive defects
because of its superior diagnostic accuracy and
ability to facilitate appropriate treatment planning
(Patel et al, 2009; European Society of
Endodontology, 2023)6.

Histopathological studies have shown that
progression of internal inflammatory root resorption
depends on the presence of inflamed vital pulp tissue
coronal to the lesion, whereas the apical pulp may
remain unaffected during the early stages. In
advanced lesions, bacterial contamination may
eventually lead to pulpal necrosis, as observed in the
present case, where the affected tooth failed to
respond to pulp sensibility tests and necrotic pulp
tissue was encountered during access cavity
preparation. Once necrosis occurs, elimination of
microorganisms from the root canal system becomes
the principal objective of treatment (Patel et al.,
2018)>

Complete debridement of the resorptive
cavity remains one of the greatest clinical challenges
because conventional instruments cannot adequately
contact the irregular resorptive lacunae. Therefore,
effective irrigation assumes a critical role in canal
disinfection. In the present case, 5.25% sodium
hypochlorite activated with passive ultrasonic
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irrigation was used throughout instrumentation.
Passive ultrasonic irrigation enhances irrigant
penetration, improves tissue dissolution, and disrupts
microbial biofilms within inaccessible areas of the
resorption  cavity, thereby increasing the
effectiveness of chemomechanical preparation (van
der Sluis et al., 2007)".

Calcium hydroxide was placed as an
intracanal medicament for two weeks before
obturation. The high alkalinity of calcium hydroxide
(pH approximately 12.5) provides broad-spectrum
antimicrobial  activity,  neutralizes  bacterial
endotoxins, and suppresses odontoclastic activity,
thereby arresting the inflammatory resorptive
process. Previous studies have demonstrated that
interim calcium hydroxide medication significantly
enhances canal disinfection and contributes to
favourable healing outcomes in inflammatory root
resorption (Tronstad et al., 1981; Haapasalo & Endal,
2006)"2.

Successful obturation of internal resorption
defects depends on achieving complete adaptation of
the filling material to the irregular internal anatomy.
Thermoplasticized gutta-percha techniques have
consistently demonstrated superior filling ability
compared with cold lateral condensation in resorptive
defects because of their enhanced flow
characteristics. In the present case, warm vertical
compaction combined with a calcium silicate-based
bioceramic sealer was selected to maximize
adaptation within the resorption cavity. Bioceramic
sealers possess excellent flow, dimensional stability,
biocompatibility, bioactivity, and sealing ability,
making them particularly suitable for the
management of irregular internal defects (Camilleri,
2015)°.

The favourable clinical and radiographic
findings observed during the 6-month follow-up
confirmed successful arrest of the resorptive process
and maintenance of periapical health. These
outcomes are consistent with previous reports
demonstrating  that  non-perforating  internal
inflammatory root resorption has an excellent
prognosis when diagnosed early and managed using
meticulous chemomechanical preparation,
appropriate intracanal medication, and three-
dimensional obturation (Patel et al., 2018)>2.

The present case highlights several
important clinical considerations. First, patients with
a history of dental trauma should undergo long-term
periodic follow-up because internal root resorption
may develop years after the initial injury. Second,
CBCT plays an indispensable role in differentiating
internal from external root resorption and in
determining lesion extent and perforation status.

Finally, contemporary endodontic techniques,
including activated irrigation, calcium hydroxide
medication, and  bioceramic-assisted  warm
obturation, can successfully preserve teeth affected
by non-perforating internal inflammatory root
resorption, emphasizing the importance of early
diagnosis and evidence-based treatment strategies.

IV.  CONCLUSION

Internal inflammatory root resorption is a
rare and often asymptomatic condition that may
remain undetected for years following dental trauma.
Early diagnosis through careful clinical evaluation
and cone-beam computed tomography (CBCT) is
essential for accurate assessment of the lesion and
appropriate treatment planning. The present case
demonstrates that nonsurgical root canal treatment,
combined with meticulous chemomechanical
preparation, activated irrigation, calcium hydroxide
intracanal medication, and three-dimensional
obturation using warm vertical compaction with a
bioceramic sealer, can successfully arrest the
resorptive process and preserve the affected tooth.
Favourable clinical and radiographic outcomes at six-
month follow-up highlight the importance of timely
intervention and the role of contemporary endodontic
techniques in the predictable management of non-
perforating internal inflammatory root resorption.
Long-term follow-up remains essential to monitor
healing and ensure sustained treatment success.
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