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Abstract

Background Internal root resorption is an infrequent resorption of dentin and stands among one of the endodontic
challenges which comprises two types: internal replacement and inflammatory resorption. Regardless of the location,
root resorption does not regress and continues to cause discomfort or sometimes tooth loss if left untreated. Internal
replacement resorption is rarer compared with the other type of internal resorption. Regarding the scarcity of internal
replacement resorption, the present article reports a case of endodontic management of internal replacement resorp-
tion by using NeoPutty mineral trioxide aggregate and cone-beam computed tomography to illustrate and clarify
characteristics, diagnosis, possible etiologies, and treatment modalities for internal replacement resorption.

Case presentation A 55-year-old Iranian man was referred for a sinus tract. Periapical radiographs revealed a per-
iradicular lesion and cone-beam computed tomography showed the internal replacement resorption of teeth nos. 8
and 9. The root canal was explored using ultrasonic tips under magnification. Irrigation was done using 2.5% sodium
hypochlorite with ultrasonic irrigation. Calcium hydroxide was placed in the root canal for 2 weeks as an intracanal
medicament. At the next appointment, after calcium hydroxide removal, the root canal was dried and obturated
using NeoPutty mineral trioxide aggregate. At the 2 year follow-up, the teeth were unresponsive to percussion test.

Conclusion Traumatic injuries may lead to internal replacement resorption, which has a progressive nature

and urges instant endodontic management. Mineral trioxide aggregate seems to be a promising material for internal
replacement resorption. Besides, cone-beam computed tomography and dental operative microscopes can improve
the outcome of endodontic therapy in certain challenging cases.
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Background

Pulpal inflammation is likely to cause internal root
resorption [1]. Internal root resorption is typically
asymptomatic and is often discovered incidentally during
regular radiographic evaluations [2]. However, if ankylo-
sis occurs, the teeth will gradually develop infraocclusion
in young patients [3]. Histologically, internal resorp-
tions occur in replacement and inflammatory types. The
replacement type entails subsequent deposition of hard
tissue that resembles cementum or bone but not den-
tin [4]. The hallmark of internal replacement resorption
is the presence of islands of mineralized tissue within
the root canal space [5]. Radiographically, the internal
replacement resorption appears with partial or full oblit-
eration of the pulp chamber and irregularly enlarged root
canals with radiopaque, calcified tissue [6, 7]. The pro-
gressive nature of root resorptions requires instant endo-
dontic management [8].

Radiographic evaluation is imperative in endodontic
treatment planning [9]. Intraoral periapical radiographs
are the method of choice for diagnosis, management,
and assessment of endodontic pathosis such as periapical
lesions [10]. The conversion of three-dimensional objects
into two-dimensional graphs exposes the periapical radi-
ography to several drawbacks such as geometrical distor-
tions and camouflage of important areas by anatomical
noise [11, 12].

On the contrary, cone-beam computed tomography
(CBCT) originally generates three-dimensional images
and thereby eliminates the limitations of two-dimen-
sional radiographs and better depicts the root canal sys-
tem [13—15]. CBCT has several endodontic applications,
including diagnosing periapical lesions caused by pul-
pal inflammation, identifying and localizing internal or
external resorption, detecting vertical root fractures, vis-
ualizing accessory canals, and evaluating the reasons for
non-healing root canal-treated teeth. The identification
and management of external and internal root resorption
can be particularly challenging, making CBCT an excel-
lent tool for these tasks [16]. CBCT has been utilized
for detecting small lesions, classifying them, localizing
and distinguishing resorptive defects from other types
of lesions, and guiding treatment decisions [17]. CBCT
offers a 3D perspective of resorption, providing greater
accuracy than periapical radiographs in diagnosing the
presence, size, and characteristics of root resorption [18].

Internal root resorption is a condition that occurs
rarely [6]. Diagnosing and managing this condition
has posed significant challenges for dental profession-
als. Because of its subtle nature, internal resorption can
advance considerably before being noticed [19]. Owing
to a lack of a similar report in literature, the present arti-
cle reports the case of a successful endodontic surgery of
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internal replacement resorption in two maxillary central
incisors detected through CBCT. This case underscores
the importance of advanced imaging techniques in diag-
nosing and managing complex endodontic conditions,
contributing valuable insights to the field.

Case presentation

A 55-year-old Iranian man was referred from a general
practitioner to the Department of Endodontics, Shiraz
School of Dentistry, Iran. Prior to this referral, the patient
had visited the general dentist with the chief complaint
of a fistula at the apex of tooth number 8. However, after
access cavity preparation, the patient was referred owing
to the calcified canal and inability to locate the canal. In
clinical examinations, a sinus tract was observed at the
midbuccal attached gingiva of tooth no. 8. The patient
reported a dental trauma dating back to 40 years ago. The
medical history showed controlled hypertension. Family
and psychosocial history was noncontributory.

Investigations

Tooth no. 8 was unresponsive to pulp sensibility tests
and palpation, but a different sensation to percussion
was recorded. There was no intraoral or extraoral swell-
ing and the pocket depth and mobility were normal. Peri-
apical radiographs revealed the calcification of teeth nos.
8 and 9, as well as a periradicular lesion in tooth no. 8
(Fig. 1). To assess the presence or absence of perforation
and evaluation of tooth no. 9, CBCT images (5 cm X5 cm
field of view) were taken and horizontal, sagittal, and
axial sections were attained (Fig. 2). The images showed
internal replacement resorption in teeth no. 8 and 9, and
a radiolucent periapical lesion. Pulpal and periradicular
diagnoses were the pulpless and infected root canal sys-
tem of tooth no. 8, and a chronic apical abscess of tooth
no. 8, respectively.

Fig. 1 Preoperative periapical radiograph



Eskandari et al. Journal of Medical Case Reports (2025) 19:200

W Lt

&

Ca

Fig. 2 Preoperative cone-beam computed tomography scans. (The
yellow arrows point to the central incisors that were diagnosed
with internal replacement resorption)

Differential diagnosis

External inflammatory root resorption

Pulp necrosis following avulsion and luxation makes
the necrotic tissue vulnerable to bacterial contamina-
tion. The interaction between bacteria within the root
canal and damage to the cementum on the outer sur-
face of the root triggers external inflammatory root
resorption [20].

Page 3 of 8

Radiographic features

Radiographic imaging shows that external inflamma-
tory root resorption (EIR) is identified by the presence
of bowl-shaped cavities along the root surface, which
are radiolucent, concave, and sometimes have irregular
edges. The adjacent alveolar bone also displays radiolu-
cencies that correspond to these cavities. In the affected
area, the lamina dura is completely lost [5].

Treatment

Informed consent was obtained for the procedure, and
explicit consent to publish this case report was also
secured from the patient. At the first treatment session,
following administration of local anesthesia (3% citan-
est; DarouPakhsh, Tehran, Iran), exploration of the root
canal was attempted using ultrasonic tips under magni-
fication and illumination (dental operative microscope;
Zeiss, Oberkochen, Germany). Intraoral periapical radi-
ographs were taken after every 3 mm of tooth prepara-
tion to verify the direction of the procedure. Once the
root canal was located, the tooth was isolated, and root
canal treatment was carried out. Working length deter-
mination was established using periapical radiograph.
Chemomechanical preparation was completed using the
hand K-files and rotary Protaper File System (Dentsply
Tulsa; Switzerland). Irrigation was carried out using 2.5%
sodium hypochlorite (Chloraxid, Cerkamed, Poland)
with ultrasonic irrigation. Then, calcium hydroxide (CH)
powder (Prime Dental Product, Mumbai, India) was
combined with saline to achieve a creamy consistency. It
was applied in the root canal using a lentulospiral (Dent-
sply, Maillefer) and sealed with Cavit (3M, ESPE).

The next treatment session was set for 2 weeks later.
The patient denied any postoperative discomfort or pain
and the sinus tract was healed. Therefore, tooth no. 8
was obturated. Initially, the #30 K-file was used in a cir-
cumferential filing action, along with irrigation with 2.5%
sodium hypochlorite, to remove the intracanal dressing.
Irrigation was ultrasonically activated to maximize the
CH removal. Afterwards, the root canal was dried by
using paper points (Dentsply Maillefer; Ballaigues, Swit-
zerland). Then, the Neoputty mineral trioxide aggregate
(MTA) (Maillefer, Dentsply, Ballaigues, Switzerland)
powder was placed from the apical portion of the root
canal to the coronal portion of the resorption using a
plastic instrument and was densely packed. Afterwards,
the rest of the root canal system was obturated using
Gutta Percha cones (Dentsply Maillefer, Ballaigues, Swit-
zerland) by warm vertical technique [5]. Postoperative
radiographs were taken (Fig. 3).

Tooth no. 9 was unresponsive to thermal tests; how-
ever, it responded to the electric pulp test (EPT).
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Fig. 3 Postoperative radiograph of the root canal therapy of tooth
number 8

-

Fig. 4 Intraoperative radiographs

Moreover, it was observed through CBCT graphs that
tooth no. 9 had internal replacement resorption as well.
Hence, intentional root canal therapy was performed, as
previously described for tooth no. 8, during two sessions
(Figs. 4 and 5). Then, the patient was referred for restora-
tion of teeth nos. 8 and 9.

Outcome and follow up

At the 6-month, 1-year, and 2-year follow-ups (Fig. 6), the
patient denied any postoperative discomfort or pain, all
signs and symptoms of disease had resolved and the teeth
were functional. In addition, the teeth were unresponsive
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Fig. 5 Postoperative radiograph of the root canal therapy of tooth
number 9

Fig. 6 Root canal therapy of teeth numbers 8 and 9 at the 2-year
follow-up

to the percussion test. Also, the connective tissue condi-
tion was normal.

Discussion and review of literature

Internal root resorption, particularly the rarer form
known as internal replacement resorption, presents
significant challenges in endodontics. This case report
exemplifies the successful management of internal
replacement resorption using advanced techniques,
including cone beam computed tomography (CBCT) and
NeoPutty mineral trioxide aggregate (MTA). Traditional
radiographic methods often fall short in accurately diag-
nosing such conditions, which can lead to delayed treat-
ment and potential tooth loss. By utilizing CBCT, we
were able to achieve a precise diagnosis and effectively



Eskandari et al. Journal of Medical Case Reports (2025) 19:200

manage the case, providing a valuable reference for clini-
cians facing similar challenges.

The presented case of a 55-year-old man with internal
replacement resorption illustrates the critical importance
of immediate endodontic intervention following trau-
matic injuries, which can lead to progressive resorption.
Our approach highlights effective treatment modali-
ties that can be employed in such cases. The successful
outcome, evidenced by the teeth being unresponsive to
percussion testing at the 2-year follow-up, reinforces the
efficacy of MTA as a promising material for addressing
internal replacement resorption.

Furthermore, this report contributes to the limited
literature on internal replacement resorption by docu-
menting the clinical course, diagnostic challenges, and
treatment strategies employed. We aim to enhance
understanding of the characteristics, possible etiolo-
gies, and management options for this condition, thereby
encouraging further exploration and discussion within
the dental community.

Intraradicular internal root resorption is a relatively
uncommon clinical condition, even following trau-
matic injury [21]. Remaining asymptomatic until certain
stages, clinical diagnosis of root resorption is generally
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an incidental radiographic finding [22]. Clastic activities
cause loss of dental hard tissues, which can be either a
physiologic or pathologic process and either internal and
external based on the location [23]. The rare type of inter-
nal root resorption occurs when the pulp tissue is chroni-
cally inflamed and invaded by bacteria, which results in
necrotic odontoblasts [24, 25]. Clinically, this condition
is often asymptomatic; however, it may occasionally pre-
sent with a red or pink spot, which indicates the presence
of granulation tissue in the resorbed area [26].

Diagnosis can be made through a wide range of tech-
niques, including visual examination (based on tooth
crown discoloration), radiographic diagnosis, conven-
tional and cone-beam computed tomography, light
microscopy, and electron microscopy [26] Radiographi-
cally, internal resorption appears as a well-demarcated,
radiolucent ballooning or widening of the pulpal root
canal that extends into the canal itself [27]. Although
its exact etiology and pathogenesis are still unknown,
chronic infections or trauma are usually the culprits [16].
Figure 7 schematically demonstrates the pathogenesis of
internal resorption [28].

Histologically, the two forms of internal root resorption
include internal inflammatory resorption, which is purely
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destructive, and internal replacement resorption, which
is accompanied by repair and is characterized by the
metaplastic bone/cementum-like tissues adjacent to the
resorption sites [16, 21]. Regardless of the location, root
resorption does not regress and causes discomfort or
sometimes tooth loss if untreated [29]. Internal replace-
ment resorption is defined by the islands of mineralized
tissue (metaplastic bone/cementum-like tissues) that
occupy the root canal space [21, 30]. It is distinguished
by the radiopaque material that partially replaces the
enlarged root canal space and makes it appear as par-
tial canal obliteration. This radiodense material is dif-
ferent in density from the surrounding dentin, and the
internal resorption is not as defined as the radial pulp
enlargement resorption. Histologic assessment of inter-
nal resorption showed that the normal pulp tissue was
replaced with tissues resembling periodontal connec-
tive tissue, with osteogenic and resorptive potential [31].
The probable etiology of internal replacement resorption
is damage to the pulp tissue, which is usually related to
trauma [32]. Hence, the history of trauma in the current
case might be the etiologic factor for internal replace-
ment resorption.

Even if the resorption is autonomously restricted and
remains asymptomatic, infection and/or pressure may
continue to destroy the hard dental tissues and cause
irreversible damage [33]. Prognosis depends on the
lesion age and location (supraosseous or infraosseous),
contamination of the area, bone loss in the area, and the
sealing of the employed canal filler [34]. The prognosis
in the present case was good; however, follow-ups were
required to prevent recurrence.

CBCT has conquered the boundaries of conventional
radiographs [35]. This imaging modality reliably shows
the anatomic variations within the main pulp canal,
besides visualizing an individual tooth or teeth in any
view rather than predetermined views, thus making the
treatment outcome more predictable [36—38]. Although
CBCT indications are restricted with respect to the as
low as reasonably achievable (ALARA) principle owing
to its higher radiation dose than conventional radiogra-
phy [39], an accurate radiographic interpretation of the
resorption process is essential for the diagnosis, treat-
ment, and prognosis. CBCT visualizes the defects three-
dimensionally; therefore, the entrance/exit portal and the
extent of resorption can be determined [40].

Concerning the external and internal resorptions,
CBCT illustrates the target area in the desired plane
without the drawbacks of conventional radiography
such as distortion and artifacts [41]. High-resolution
[luma CBCT images were reported to excel at detect-
ing and locating both internal and external cervical root
resorption ex vivo compared with an intraoral film by
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using three different angulations [27]. The superiority
of CBCT in the diagnosis and management of resorp-
tive lesions has been confirmed in several case reports
and case series [16, 22, 42]. Patel et al. [43] used CBCT
in patients with external and internal resorptions and
concluded that this imaging modality was more precise
than the periapical radiography in diagnosis and correct
treatment of internal resorptions. Khojastepour et al.
[44] reported that CBCT efficiently detected perforation
in internal root resorption with an 81.3% sensitivity and
84.4% specificity. CBCT was not the first imaging option
in the current case; however, images were taken with a
restricted field-of-view and focused radiation beam to
achieve the most precise diagnosis and to form the most
suitable treatment plan. Furthermore, thyroid exposure
was prevented by a lead thyroid collar and apron, without
interfering with the scan.

In the present case report, CBCT revealed the presence
and exact location and depth of internal replacement
resorption of the maxillary central incisor and the peri-
apical conditions. Accordingly, CBCT defined the treat-
ment complexity and the expected outcomes on the basis
of the location and extent of the root defect.

The operating microscope’s exceptional magnification
and illumination significantly enhance the effectiveness
of traditional endodontic therapy and are vital for accu-
rately diagnosing and managing complex endodontic
cases [45]. The use of the operating microscope in endo-
dontics provides superior visibility, magnification, and
lighting compared with loupes, allowing for more con-
servative access and greater accuracy in treatment [46,
47]. Thanks to their benefits, the identification of root
canals on the pulp chamber floor can be improved by
18-52.4% compared with traditional methods using mag-
nifying glasses or the unaided eye [47]. Moreover, work-
related repetitive stress injuries can be reduced by using
magnifying loupes and operating microscopes to correct
bad posture and improve the working posture [48]. In
the current case report, the magnification using a dental
microscope facilitated locating root canals during access
cavity preparation and improved the visualization of the
root canal space.

The type of root-end filling material employed is
another influencing factor on the outcome of endodontic
microsurgery. Among the favorable options are calcium
silicate cements such as MTA owing to several promis-
ing properties such as bactericidal effects, satisfactory
sealing capability, potency to induct hard tissue forma-
tion, biocompatibility, great success rate, and potential
to induce tissue repair and to stimulate mineralization
[49, 50]. MTA is not only a surgical root-end filling mate-
rial but also used in many other clinical applications
such as pulp capping, pulpotomy, perforation repair,
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and treatment of root resorption and traumatized teeth
with immature apices [51]. Seemingly, it is an appropri-
ate option to be used for perforating internal replacement
resorption. Furthermore, cell culture and animal research
have shown the proliferation of periodontal cells and
cementoblasts over MTA [6, 52]. Long-term positive out-
comes provide evidence for the effectiveness of MTA in
treating root perforations caused by external or internal
resorption [53]. Nunes et al.[53] stated that MTA might
increase resistance in cases of extensive dental destruc-
tion. In the present case, NeoPutty MTA was used for the
obturation of root canals. NeoPutty MTA is an innova-
tive bioceramic material specifically formulated for endo-
dontic procedures. This premixed, ready-to-use product
addresses some of the common challenges associated
with traditional MTA materials, such as the complexities
of mixing powder and liquid components and the lengthy
setting times [54].

To the best of the authors’ knowledge, there is no
report of an exactly similar case and treatment approach
in literature. However, Subay et al.[6] reported a case of
perforating internal replacement resorption of a max-
illary central incisor of a 20-year-old female. Calcium
hydroxide medication was performed for 3 months, and
subsequently, the perforation and root canal was obtu-
rated by using MTA. A 6-year follow-up revealed clini-
cally asymptomatic condition and radiographic evidence
of hard tissue repair, resembling a barrier and periodon-
tal membrane healing surrounding the perforation site.

Conclusion

Traumatic injuries may lead to internal replacement
resorption, which has a progressive nature and urges
instant endodontic management. MTA seems to be a
promising material for internal replacement resorption.
Besides, CBCT and dental operative microscopes can
improve outcomes of endodontic therapy in certain chal-
lenging cases.
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CBCT  Cone-beam computed tomography
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