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Abstract

Background: Root resorption may be physiological or pathological. Physiological resorption occurs in deciduous
teeth to allow replacement by permanent successors. In permanent dentition, resorption is pathological and classi-
fied as external (ERR) or internal (IRR), depending on its origin. IRR begins within the root canal and may lead to
progressive dentin destruction. Although often asymptomatic, advanced cases may present as a pink discoloration
of the crown, known as Pink Tooth of Mummery (PTM). To review current scientific evidence regarding the etio-
logy, pathogenesis, classification, diagnosis, and treatment of IRR, as well as its clinical association with PTM.
Materials and Methods: This review was conducted using a structured search of PubMed, Scopus, LILACS, and
SciELO. Studies addressing IRR in human teeth and aspects related to its etiology, pathogenesis, classification,
diagnosis, or treatment were included. Reports involving PTM associated with internal or external resorptive pro-
cesses were also considered. Data were extracted and qualitatively synthesized.

Results: A total of 62 articles were selected for analysis. Trauma was the most frequently reported etiological factor,
followed by orthodontic movement, pulpotomy procedures, pulp infections, and tooth autotransplantation. IRR is
classified as internal surface, internal inflammatory, or internal replacement resorption, based on biological and
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pathological features. Diagnosis relies on clinical examination and imaging, with cone beam computed tomography
improving assessment of lesion location and extent. Conventional endodontic treatment remains the primary ma-
nagement strategy in favorable cases. PTM is not exclusive to IRR and may also occur in external or physiological
resorption. The literature on PTM consists predominantly of case reports.

Conclusions: Early diagnosis is essential for the appropriate management of IRR. While bioactive materials and rege-
nerative approaches have been explored, current evidence remains limited, particularly regarding PTM, highlighting

the need for further clinical studies.

Key words: Tooth Resorption, Root Resorption, Dental Pulp Diseases, Diagnostic Imaging, Root Canal Therapy.

Introduction

Root resorption is a complex biological process cha-
racterized by the loss of mineralized dental tissues due
to the activity of odontoclastic cells. This phenomenon
may occur under physiological or pathological condi-
tions, leading to the degradation of dentin, cementum, or
surrounding bone structures [1,2]. The process is media-
ted by inflammatory and cellular mechanisms that dis-
rupt the protective layers of the tooth, allowing clastic
cells to adhere to and resorb mineralized tissues. Depen-
ding on its location and underlying cause, root resorp-
tion may present distinct clinical and radiographic featu-
res, requiring careful evaluation for accurate diagnosis.
In the deciduous dentition, root resorption is considered
a physiological event. The process of rhizolysis enables
the exfoliation of primary teeth and their replacement
by permanent successors. In contrast, in the permanent
dentition, root resorption is pathological and may com-
promise tooth integrity and longevity. It can affect ei-
ther the external root surface or the internal walls of the
root canal system and is therefore classified as external
root resorption (ERR) or internal root resorption (IRR),
respectively [3]. While ERR is more frequently repor-
ted in clinical practice, IRR remains a distinct and less
common pathological entity with specific biological and
clinical characteristics.

The first description of IRR in a permanent lower first
molar was reported by Bell in 1837 [4]. Although consi-
dered relatively rare, with an estimated prevalence ran-
ging between 0.01% and 1% [5], its true occurrence may
be underestimated due to its asymptomatic and insidious
progression. In many cases, IRR is detected incidentally
during routine radiographic examinations or when it has
already reached an advanced stage [3]. When the resorp-
tive process extends coronally, vascular granulation tis-
sue may become visible through the enamel, resulting in
a pinkish discoloration of the crown known as the Pink
Tooth of Mummery (PTM), named after James Howard
Mummery, who first described the phenomenon [6].
Given its potential for silent progression and structu-
ral compromise, early recognition of IRR is critical to
prevent extensive destruction and possible tooth loss.
A comprehensive understanding of its etiology, patho-
genesis, classification, clinical and radiographic cha-
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racteristics, and therapeutic approaches is essential for
accurate diagnosis and appropriate treatment planning.
Therefore, this narrative review aimed to present and
critically discuss the current scientific literature on inter-
nal root resorption, emphasizing its biological basis and
clinical management.

Materials and Methods

This study was conducted as a narrative literature review
aimed at synthesizing the current scientific evidence on
internal root resorption and its clinical association with
the Pink Tooth of Mummery. A search strategy combi-
ning keywords and free-text terms was applied to iden-
tify relevant studies in the electronic databases PubMed,
Scopus, LILACS, and SciELO. The initial search strate-
gy was developed for PubMed and then adapted to en-
sure compatibility with the other databases (see Supple-
mentary Material — Appendix A). In addition, a manual
search of the reference lists was conducted to identify
potentially relevant studies that might not have been
captured through the electronic search. No restrictions
were applied regarding publication date or language.
Studies were considered eligible if they: (a) addressed
internal root resorption in human teeth; (b) discussed
aspects related to its etiology, pathogenesis, classifica-
tion, diagnosis, or treatment; and (c) consisted of clinical
studies (randomized or observational), case series, case
reports, systematic reviews, or narrative reviews. (d) For
the specific analysis of Pink Tooth of Mummery, stu-
dies were included when they reported clinical cases or
discussions involving pink discoloration associated with
internal or external resorptive processes. Studies were
excluded if they: (a) were limited to animal or in vitro
experiments; (b) focused exclusively on external root
resorption without any association with Pink Tooth of
Mummery; (c¢) described inflammatory internal resorp-
tion secondary to advanced pulpal necrosis with exten-
sive periapical abscess formation; (d) lacked sufficient
clinical or radiographic information to support the diag-
nosis; or (e) were editorials, letters, or opinion articles
without primary data.

Two reviewers independently conducted the study se-
lection and data extraction processes. Duplicate records
were identified and removed based on title comparison
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during the selection process. Data extraction and veri-
fication of the selected studies were performed by the
same independent reviewers to ensure consistency [7].
After applying the inclusion and exclusion criteria, a to-
tal of 62 articles were included in this narrative review.

Etiology

The etiology of internal root resorption (IRR) has been
organized by Heboyan et al. (2022) [8] into two broad
categories: endogenous and exogenous factors. This
classification facilitates clinical reasoning by distingui-
shing patient-related susceptibility from externally in-
duced triggers. Endogenous factors are intrinsic to the
individual and include age, sex, ethnicity, and genetic
predisposition [9]. Although these factors cannot be
modified, they may influence tissue response and sus-
ceptibility to resorptive processes. Exogenous factors, in
contrast, are related to local or therapeutic events and in-
clude orthodontic movement, dental trauma, pulpotomy
procedures, pulp infections, and tooth autotransplanta-
tion [8]. Because many of these factors are iatrogenic or
trauma-related, their identification is especially relevant
for prevention and early diagnosis. Systemic conditions
have also been associated with IRR. Between 1986 and
2016, four publications reported cases of herpes zoster in-
volving the trigeminal nerve in association with IRR [10],
suggesting that systemic viral involvement may, in speci-
fic circumstances, contribute to pulpal alterations. Below,
the main exogenous factors—particularly those with pre-
ventive potential—are discussed in greater detail.
Orthodontic movement: Orthodontic forces, when pro-
perly planned and controlled, promote physiological re-
modeling. However, excessive or improperly distributed
mechanical stress may initiate inflammatory responses
within the pulp, potentially contributing to IRR [11].
Therefore, orthodontic planning must consider indivi-
dual biological variability (endogenous factors), while
ensuring that forces are carefully calibrated and monito-
red throughout treatment [12].

Dental trauma: Dental trauma is widely regarded as one
of the principal etiological factors of IRR. De Souza et
al. (2020) [13] evaluated the relationship between trau-
ma type and IRR occurrence, reporting higher incidence
rates following extrusive luxation (2.25%—13.3%), fo-
llowed by subluxation (1.54%—1.72%) and lateral luxa-
tion (0.0%—1.45%). An earlier report identified IRR in
1.2% of teeth reimplanted after avulsion [13]. Higher
frequencies were described by Qassem et al. (2015)
[14], who reported IRR in 5% of cases after subluxa-
tion and 2% after intrusive luxation. Root fractures re-
sulting from trauma have also been associated with IRR
development [15,16]. Clinical presentation appears to
influence detection and risk assessment. Cases with evi-
dent clinical signs, including fractures, discoloration, or
fistulas, tend to demonstrate a higher incidence of IRR
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compared to cases without overt manifestations. This
observation is supported by a retrospective study of 674
children who experienced traumatic events without clear
clinical signs and presented only radiographic findings;
among these cases, only one instance of IRR was iden-
tified [17].

Tooth autotransplantation: Autotransplantation is prima-
rily indicated for immature teeth with incomplete root
formation and open apices. Although generally consi-
dered a viable therapeutic option, complications may
occur. In a study evaluating 366 autotransplanted tee-
th, IRR was reported in three cases (1.1%), with onset
predominantly between the second- and sixth year fo-
llowing transplantation [18].

Pulpotomy: Pulpotomy aims to preserve radicular pulp
vitality by removing infected coronal pulp tissue whi-
le maintaining the remaining pulp structure. Despite
its conservative intent, IRR is recognized as a possible
postoperative complication [19]. In deciduous teeth, IRR
has been described as the most frequent radiographic
alteration following pulpotomies performed with zinc
oxide—eugenol paste, calcium hydroxide, or formocresol
as capping agents [20,21]. Li et al. (2016) also reported
a high incidence of IRR when 5% sodium hypochlorite
was used as the sole medicament. Conversely, a narra-
tive review indicated a lower incidence of IRR when
ferric sulfate was used compared to calcium hydroxide
[22]. More favorable outcomes have been reported with
mineral trioxide aggregate (MTA). In a study involving
20 patients, no cases of IRR were observed after MTA
pulpotomy [23]. Similarly, MTA combined with either
high-power (n=21) or low-power laser therapy (n=21)
showed no IRR over an 18-month follow-up period
[24]. When newer biomaterials were evaluated, such
as 3Mixtatin, IRR was observed only in the formocre-
sol group (2.6%) [25]. In another comparison including
electrocautery, MTA, and bioactive glass, formocresol
again demonstrated the highest occurrence of IRR, with
eight cases among 20 patients [26]. In permanent teeth,
the use of silicate-based cement (Biodentine, Septodont,
Saint Maur-des-Fossés, France) produced favorable out-
comes, with only one reported case of IRR in a sample
of 20 molars [27].

Pulp infections: Pulpal inflammation represents a key
biological pathway in the development of IRR. Bacte-
rial invasion may occur through dentinal tubules, ca-
rious lesions, fissures, fractures, or lateral canals [28].
Once established, infection can initiate and sustain an
inflammatory response capable of activating clastic cells
within the pulp space, thereby contributing to the resorp-
tive process.

Pathogenesis and classification
The internal surfaces of the root canal are protected by
a natural anti-resorptive barrier composed of the odon-
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toblastic layer and predentin, which line and protect the
underlying dentin. Clastic cells are unable to adhere to
or resorb non-mineralized tissues. For this reason, re-
sorption is initiated only when an inducing factor dis-
rupts this protective layer and exposes the mineralized
dentin surface [28]. Resorptive activity may be transient
and followed by repair if the stimulus is mild and self-li-
mited. However, when pulpal inflammation persists, a
sustained clastic response may develop, resulting in pro-
gressive degradation of dental hard tissues [11,29,30].
The balance between tissue injury, inflammatory respon-
se, and vascular supply plays a central role in determi-
ning whether the process will resolve or progress.

Over the years, several classifications of root resorption
have been proposed, based on etiology, anatomical loca-
tion, and therapeutic implications [31]. According to Aidos
et al. (2018) [30], fifteen different classification systems
were published between 1970 and 2016, including the
widely referenced classification proposed by Andreasen
(1994) [32]. In this review, emphasis is given to the more
recent classification proposed by Abbott and Lin (2022)
[29], which is grounded primarily in anatomical, physiolo-
gical, and pathological mechanisms involved in resorption.
- Internal Surface Resorption

Internal surface resorption represents a transient and
self-limiting phenomenon without clinical manifesta-
tions. It may occur in two distinct situations. The first
involves minor pulpal irritation in the absence of infec-
tion, with spontaneous resolution typically within two to
three weeks. The second corresponds to an initial stage
preceding internal inflammatory resorption, before pul-
pal infection and necrosis are established [29]. Because
it is temporary and often reversible, this form of resorp-
tion is rarely detected clinically and tends to remain un-
noticed unless progression occurs

- Internal Inflammatory Resorption

The designation “inflammatory” reflects the presence of
an inflammatory process within the root canal system.
In this condition, intraradicular dentin is progressively
degraded and replaced by granulation tissue. Adjacent
to the resorptive area, necrotic tissue may be present;
however, a blood supply is maintained through the api-
cal foramen or through accessory canals connecting to
the periodontal ligament, preserving at least partial pulp
vitality [29,33]. This vascular supply is a defining fea-
ture of internal inflammatory resorption and explains its
relative rarity when compared to external root resorp-
tion. Clastic cells require nutritional support provided by
vital pulp tissue to remain active [34].

As the lesion progresses, two possible outcomes may
occur. The resorptive defect may enlarge and eventually
perforate the root canal wall, establishing communica-
tion with the periodontal tissues. Alternatively, progres-
sion may continue until complete pulpal necrosis deve-
lops (Fig. 1). Once total necrosis occurs, the vascular
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Fig. 1: Illustration of internal root resorption. (A) Healthy
tooth. (B) Tooth with internal inflammatory resorption. (C)
Tooth with internal replacement resorption.

supply ceases, clastic cells lose viability, and the resorp-
tive process is interrupted. At this stage, apical periodon-
titis commonly develops as a consequence of microbial
infection [35,36]. Clinical presentation varies according
to pulpal status. Patients may remain asymptomatic or
may present signs and symptoms consistent with acute
pulpitis or apical periodontitis. In cases of root perfora-
tion, the formation of a sinus tract is frequently obser-
ved. Radiographically, internal inflammatory resorption
is characterized by a well-defined, oval or circular ra-
diolucent enlargement of the root canal space, often des-
cribed as balloon-like in appearance, with symmetrical
expansion of the canal walls [2] (Fig. 2).

- Internal Replacement Resorption

In internal replacement resorption, normal pulp tissue
is gradually substituted by a combination of granulation
tissue and a mineralized tissue resembling bone. This
newly formed hard tissue is described as metaplastic due
to its structural and biological differences from dentin
[8]. This form of resorption is typically asymptomatic.
Pulp sensibility tests may initially produce positive res-
ponses, reflecting residual vitality, although responses
tend to diminish as the lesion advances. Radiographica-
Ily, internal replacement resorption appears as an irregu-
lar enlargement of the root canal space, partially filled
with a material that is less radiolucent than dentin. The
normal root canal outline becomes distorted, and the
root contour may appear altered [2], (Fig. 1).

Differential diagnosis

The diagnosis of internal root resorption is established
through the integration of clinical examination, imaging
findings, and pulp vitality testing [37]. Among these
components, radiographic assessment plays a decisive
role, not only in identifying IRR but also in distingui-
shing it from external cervical resorption, a condition
with a similar radiographic presentation but different
biological behavior and therapeutic implications. On
conventional radiographs, external cervical resorption
is typically characterized by preservation of the original
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Fig. 2: Computed tomography as an imaging test for the differential diagnosis of internal root resorption.
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contour of the root canal walls. In contrast, IRR presents
as a symmetrical enlargement of the canal space, with
loss of the normal internal outline due to intraradicular
dentin resorption [38]. This distinction is fundamental
for accurate diagnosis and treatment planning.

To refine the differential diagnosis, Clark’s radiogra-
phic technique, based on the parallax principle, may be
employed. By altering the horizontal angulation of the
X-ray beam, it becomes possible to evaluate the spatial
relationship between the lesion and the root canal. In
cases of external cervical resorption, the lesion appears
to shift position according to the direction of tube angu-
lation. Lesions located on the palatal or lingual surface
move in the same direction as the tube shift, whereas
those on the buccal surface move in the opposite direc-
tion. Conversely, lesions of internal origin remain cen-
tered within the canal space, maintaining their relative
position despite changes in angulation [39].

Although periapical radiography remains widely used in
clinical practice, it is inherently limited by its two-di-
mensional representation of three-dimensional structu-
res [40]. Superimposition of anatomical features and the
inability to assess depth may hinder precise evaluation
of lesion extent and possible perforation.

In this context, cone beam computed tomography has

\/\
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emerged as a valuable adjunctive imaging modality,
especially in complex or doubtful cases. CBCT allows
three-dimensional visualization of the resorptive defect,
enabling more accurate assessment of its location, size,
and relationship with surrounding structures [41]. Grea-
ter sensitivity has been reported in detecting resorptive
lesions and identifying perforations that may not be evi-
dent on conventional radiographs. However, diagnostic
performance is not solely dependent on the imaging mo-
dality. Martins et al. (2021) reported higher diagnostic
failure rates with CBCT compared to periapical radio-
graphy. This finding has been attributed, at least in part,
to variability in professional training and experience in
interpreting tomographic images. These observations
underscore the importance of adequate training in CBCT
analysis to ensure reliable diagnostic outcomes.

The relevance of CBCT in the diagnosis, treatment plan-
ning, and follow-up of root resorption has been recogni-
zed by professional organizations such as the European
Society of Endodontology, the American Association of
Endodontists, and the American Academy of Oral and
Maxillofacial Radiology [42]. When judiciously indica-
ted and properly interpreted, CBCT represents an impor-
tant complementary tool in the differential diagnosis of
internal and external resorptive lesions.
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Interventions

The management of internal root resorption begins with
a careful assessment of tooth restorability. Clinical and
radiographic evaluation should determine whether suffi-
cient structural integrity remains to justify intervention.
When the defect is extensive, and the tooth cannot be
predictably restored, extraction followed by appropriate
rehabilitation is indicated. In cases considered favorable
for treatment, prognosis is largely influenced by the size
and location of the lesion, as well as by the presence or
absence of perforation. The primary therapeutic objec-
tive is to halt the resorptive process, which depends on
complete removal of vital pulp tissue and elimination of
the vascular supply sustaining clastic activity [37].

The treatment approach is guided by the accessibility of
the defect and the integrity of the remaining root walls.
When the resorptive cavity can be reached through con-
ventional endodontic access, nonsurgical root canal
treatment is indicated. If the defect is inaccessible to
mechanical instrumentation or if perforation compromi-
ses proper debridement, surgical intervention may be re-
quired. Regardless of the technique employed, effective
disinfection of the root canal system using appropriate
irrigants and intracanal medications remains essential
[2,28]. In an effort to enhance disinfection, alternative
adjunctive methods have been investigated, including
electrosurgical pulpectomy and diode laser application
[43,44]. These approaches aim to improve the deconta-
mination of irregular resorptive areas that may be diffi-
cult to instrument mechanically.

The choice of filling material depends primarily on the
condition of the root wall. In teeth with intact walls, gut-
ta-percha associated with an adequate sealer is generally
recommended. In cases involving perforation, bioactive
materials are preferred because of their ability to pro-
mote mineralized tissue deposition and support repair.
Although calcium hydroxide has been widely described
in the literature, its high solubility limits its role to that
of an intracanal dressing rather than a definitive filling
material [45]. Materials with superior sealing ability are
therefore indicated, particularly mineral trioxide aggre-
gate and bioceramic cements [46].

Recently, regenerative endodontic therapy has been pro-
posed as a potential alternative in selected cases, espe-
cially when preservation or reestablishment of pulp vita-
lity is desirable. This approach seeks to replace damaged
dental structures with vital tissue capable of restoring
biological function [8]. Nageh et al. (2022) [36] repor-
ted clinical resolution of signs and symptoms of IRR
in 13 necrotic incisors treated with platelet-rich fibrin.
Although these findings are encouraging, clinical evi-
dence remains limited. Additional well-designed studies
are necessary to clarify the predictability and long-term
effectiveness of regenerative strategies in the manage-
ment of internal root resorption [8].
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Pink tooth of mummery

For many years, pink discoloration of the crown was
considered a pathognomonic sign of internal root resorp-
tion [47]. Subsequent observations demonstrated that
this clinical presentation is not exclusive to IRR. The
pink appearance has also been described in cases of phy-
siological resorption and in invasive cervical resorption
(Fig. 3), a specific subtype of external root resorption
[48,49].

#

Fig. 3: Pink tooth of Mummery with physiological etiology.

In internal root resorption, the pink hue results from in-
flamed and vascularized pulp tissue occupying the re-
sorptive cavity. Because enamel is partially translucent,
the underlying granulation tissue becomes visible throu-
gh the crown, producing the characteristic pink stain. In
invasive cervical resorption, however, the discoloration
originates from highly vascular periodontal granulation
tissue that proliferates externally and extends into the
cervical region of the tooth (50). This clinical similari-
ty reinforces the importance of careful diagnostic eva-
luation. Differentiating between internal and external
resorptive processes is essential, as treatment strategies
and prognosis vary considerably according to the under-
lying pathology [51,52].

Reports specifically addressing Pink Tooth of Mummery
remain limited in the literature, underscoring its rarity
(Table 1). One of the earliest descriptions was provi-
ded by Marshall in 1960 [53], who documented a case
affecting an anterior tooth and associated it with trauma
that had occurred approximately twenty years earlier. In
subsequent case reports, dental trauma has consistently
emerged as the most frequently cited triggering factor,
suggesting a possible relationship between prior pulpal
injury and the development of the characteristic pink
discoloration.

Segura-Egea et al. (2011) [57] described a case invol-
ving a pink discoloration in the maxillary right central
incisor that became evident two decades after a trau-
matic injury. Clinical and radiographic examination re-
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Table 1: Case reports of pink tooth of Mummery, diagnosis, age of patient, tooth affected, and etiologic factor.

Authors Diagnosis Age Tooth Etiological factor
(years) | affected
Marshall (1960) [53] - 30 21 Trauma
Brady and Lewis (1984) [54] Internal Root Resorption 34 21 Orthodontic movement
Nakano et al. (2005) [55] Internal Root Resorption 15 22 Orthodontic movement Cleft lip
and palate

Bone grafting
Hiremath et al. (2007) [50] Invasive Cervical Resorption 19 11 Idiopathic
Silveira et al. (2009) [56] Internal Root Resorption 21 11,21 Orthodontic movement
Segura-Egea et al. (2011) [57] Internal Root Resorption 29 11 Trauma
Gassmann and Arnold (2015) Internal Root Resorption 23 11 Periodontitis
[58] Secondary trauma
Petel e Fuks (2016) [59] Internal Root Resorption 2 51 Idiopathic
Korkmaz and Yagci (2017) [60] External Root Resorption 13 21 Ectopic eruption
Melo et al. (2017) [61] Internal Root Resorption 13 23 Idiopathic
Korolevsky et al. (2019) [62] Internal Root Resorption 67 11 Prosthetic preparation
Ngoc et al. (2019) [51] Internal Root Resorption 10 54, 64, Physiological

74, 84

Tunger et al. (2019) [63] Invasive Cervical Resorption 16 11, 21 Orthodontic movement

Piezoincisions
Deep et al. (2021) [47] Internal Root Resorption 12 11 Trauma
Munoz-Sanchez et al. (2021) Invasive Cervical Resorption 10 11, 21 Trauma
[64]
Rodrigues et al. (2021) [65] Invasive Cervical Resorption 28 11 Trauma
Asgary (2023) [66] Invasive Cervical Resorption 30 21 Idiopathic
Kriplani et al. 2024 [67] Invasive Cervical Resorption 28 11 Idiopathic

vealed a well-defined, oval radiolucent area located in
the middle third of the root, leading to the diagnosis of
internal root resorption. Among the therapeutic options
presented, the patient elected to undergo conventional
endodontic treatment. Chemomechanical preparation
was performed using 5.25% sodium hypochlorite as the
irrigant, followed by placement of a calcium hydroxide
intracanal dressing maintained for thirty days. The canal
was subsequently obturated with gutta-percha and gray
mineral trioxide aggregate, and the tooth was restored.
After 24 months of follow-up, the outcome was consi-
dered clinically successful. Nevertheless, a greenish dis-
coloration of the crown was observed, which the authors
attributed to the use of gray MTA. This case emphasizes
that, especially in coronal resorptive defects, the choice
of biomaterial must take into account not only biological
compatibility and sealing ability but also the potential
for tooth discoloration.

Deep et al. (2021) [47] reported Pink Tooth of Mum-
mery following replantation of an avulsed tooth. The
patient, a 12-year-old girl, had experienced avulsion of
the left maxillary central incisor at eight years of age.
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Clinical examination revealed a pink stain and grade II
mobility. Radiographic evaluation demonstrated exten-
sive resorption affecting the buccal aspect of the root.
Because implant placement was contraindicated due to
the patient’s age and ongoing skeletal development, a
surgical approach was chosen despite the unfavorable
long-term prognosis. The resorptive area was surgica-
lly accessed, and 90% aqueous trichloroacetic acid was
applied for one to two minutes. This was followed by
curettage, canal instrumentation, obturation with gut-
ta-percha and white MTA, and restorative sealing. The
authors acknowledged that extraction would ultimately
be inevitable given the extent of the lesion. However,
the treatment was performed with the intention of pre-
serving the natural tooth and maintaining alveolar bone
volume until skeletal maturity was reached.

A similar rationale was presented by Muioz-Sanchez et
al. (2021) [64], who described a case managed with a
conservative, temporizing objective. A 10-year-old pa-
tient had suffered intrusive luxation of the maxillary la-
teral incisors. Endodontic treatment was initiated three
years after the traumatic event, and two years later pink
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discoloration became apparent. The diagnosis was inva-
sive cervical resorption. Management involved surgical
exposure of the root surface, instrumentation, irrigation
with sodium hypochlorite, obturation with gutta-percha
and tricalcium silicate—based material, and restorative
sealing. Despite these measures, both teeth were even-
tually avulsed one year later. This report highlights that,
in pediatric patients with extensive resorption, treatment
decisions must consider age and developmental stage.
Even when prognosis is limited, minimally invasive or
interim approaches may be justified to preserve dental
and alveolar structures for as long as possible.
Rodrigues et al. (2021) [65] reported a case of pink dis-
coloration associated with previous dental trauma. Dis-
infection of the root canal system was performed using
sodium hypochlorite with ultrasonic agitation, followed
by mechanical instrumentation and placement of cal-
cium hydroxide for ten days. The identified resorptive
defects were then filled with a bioceramic material re-
cently introduced to the Brazilian market, Bio-C Repair
(Angelus, Londrina, Brazil). Final obturation was com-
pleted with a gutta-percha cone and Bio-C Sealer (An-
gelus, Londrina, Brazil). After ten months of follow-up,
the clinical and radiographic findings were satisfactory.
This report illustrates how advances in biomaterials and
irrigation protocols may contribute to improved mana-
gement of resorptive defects, mainly when adequate sea-
ling and biocompatibility are achieved.

Orthodontic movement has been described as the second
most frequent etiological factor associated with root re-
sorption. As early as 1984, Brady and Lawis documented
the occurrence of Pink Tooth of Mummery in a patient
undergoing orthodontic treatment. Subsequent reports
reinforced this association, including cases described by
Nakano et al. (2005) [55], Silveira et al. (2009) [56],
and Tunger et al. (2019) [63]. Silveira et al. (2009) [56]
presented a double case in which two maxillary central
incisors developed pink discoloration at different times
following orthodontic therapy. The right central incisor
showed signs four months after appliance removal, whe-
reas the left central incisor was affected seven months
later. This temporal variation highlights that resorptive
processes may manifest months after the initial trigge-
ring event, underscoring the importance of continued
clinical and radiographic monitoring even after comple-
tion of orthodontic treatment. Nakano et al. (2005) [55]
and Tunger ef al. (2019) [63] described cases in which
orthodontic movement was combined with surgical in-
terventions. In the report by Nakano et al. (2005) the
affected tooth was under orthodontic traction in a patient
who had previously undergone cleft lip and palate sur-
gery with bone grafting. In the case described by Tunger
et al., a patient with Class I malocclusion underwent
an accelerated orthodontic protocol involving mini-im-
plants and piezoincisions. After 27 months, pink discolo-
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ration was observed in the maxillary left central incisor,
and cone beam computed tomography revealed invasive
cervical resorption affecting both central incisors, close
to the corticotomy area. These cases demonstrate that
when surgical and orthodontic procedures are combined,
careful planning and close follow-up are essential to de-
tect potential complications at an early stage.

An atypical presentation was described by Gassmann
and Arnold (2015) [58], who reported discoloration of
the maxillary right central incisor characterized by a dar-
kened hue rather than the classic pink spot. In the absen-
ce of a clearly reported traumatic event, the authors at-
tributed the resorption to severe generalized aggressive
periodontitis combined with secondary trauma resulting
from the buccal positioning of the anterior teeth. Due to
the extent of structural damage and the limited feasibili-
ty of conservative treatment, extraction was performed,
followed by prosthetic rehabilitation. Extraction was
likewise unavoidable in the case reported by Korkmaz
and Yagci (2017) [60], involving advanced resorption of
a maxillary left incisor associated with ectopic eruption
and canine transposition.

Another unusual situation was described by Korolevsky
et al. (2019) [62], in which pink discoloration develo-
ped after tooth preparation for a fixed partial denture.
Notably, the coronal pulp remained vital, no granulation
tissue was clinically evident, and radiographic exami-
nation did not reveal typical resorptive defects. The
authors suggested that mechanical wear during prepa-
ration, thermal effects generated during polymerization
of provisional materials, and hyperocclusion induced by
the provisional prosthesis may have contributed to the
color change. Such atypical manifestations illustrate the
diagnostic complexity of Pink Tooth of Mummery and
reinforce the need for comprehensive clinical evalua-
tion, detailed history taking, and appropriate imaging to
distinguish between true resorptive pathology and other
causes of coronal discoloration.

In certain circumstances, identifying the etiological fac-
tor associated with the pink discoloration is challenging.
For this reason, some cases are classified as idiopathic,
especially when no history of trauma, orthodontic move-
ment, or other recognized triggering events is reported.
Nevertheless, the absence of documented history does
not necessarily exclude the possibility of a previous,
unnoticed injury. This diagnostic difficulty is evident
in the report by Hiremath et al. (2007) [50], in which
a patient presented with a pink spot lesion but denied
any history of trauma. Although no triggering event was
confirmed, irregularities on the incisal edge of the affec-
ted tooth suggested prior enamel fractures, raising the
possibility of an unrecognized traumatic episode. A si-
milar situation was described by Petel and Fuks (2016)
[59] in a two-year-old child with pink discoloration in a
deciduous tooth. In this case, the parents did not recall
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any traumatic event; however, given the child’s age and
the frequency of minor injuries during early childhood,
a traumatic origin could not be ruled out.

In contrast, three studies reported cases in which no
clear etiological factor could be established despite de-
tailed clinical and radiographic evaluation [61,66,67].
Melo et al. (2017) [61] described a 15-year-old patient
with an impacted maxillary left canine presenting a we-
11-defined radiolucent area in the crown. Extraction con-
firmed pink discoloration during surgery; however, even
after thorough investigation, the cause of the resorption
remained unidentified. Similarly, Asgary (2023) [66] re-
ported a case of pink discoloration in a maxillary central
incisor without any detectable triggering factor, reinfor-
cing that some presentations remain idiopathic despite
comprehensive assessment. Adding to this perspective,
Kriplani et al. (2024) [67] reported a 28-year-old female
patient presenting with pink discoloration of the maxi-
llary central incisor associated with symptomatic api-
cal periodontitis. The patient had a previous history of
orthodontic treatment but no history of trauma. Radio-
graphic examination revealed a radiolucent area in the
cervical third of the crown compatible with internal re-
sorption, along with periodontal ligament widening. The
final diagnosis was Class IV invasive cervical resorption
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with internal involvement. Management was performed
using a non-surgical endodontic approach, with mineral
trioxide aggregate (MTA) as repair material and thermo-
plasticized gutta-percha for obturation, resulting in re-
solution of symptoms and periapical healing. Although
orthodontic treatment was considered a possible contri-
buting factor, no definitive cause was confirmed, further
supporting the multifactorial and sometimes uncertain
nature of resorptive processes. It is important to diffe-
rentiate these pathological conditions from physiologi-
cal root resorption in deciduous teeth, which typically
does not alter crown color. However, Ngoc et al. (2019)
[51] described an atypical case of a ten-year-old patient
presenting pink discoloration in four primary molars, in
which internal resorption progressed coronally while the
teeth remained clinically stable, leading to visible crown
color changes.

Although Pink Tooth of Mummery has clear clinical re-
levance and is frequently associated with internal root
resorption, the available evidence remains limited. Most
of the studies included in this review consist of isola-
ted case reports or small case series, frequently lacking
long-term follow-up and standardized diagnostic cri-
teria. The methodological quality assessment of the
included case reports, based on the JBI critical apprai-

Table 2: Methodological quality assessment of included case reports using the Joanna Briggs Institute (JBI) critical appraisal checklist. (I):
Patient demographics clearly described. (II): Patient history clearly reported. (III): Clinical condition at presentation. IV: Diagnostic methods
clearly described. V: Intervention/treatment clearly described. VI: Post-intervention condition reported. VII: Adverse events described. VIII:

Follow-up adequately reported. IX: Takeaway lessons provided.

Study I 11 11 IV V1 VI VIII IX Overall
appraisal

Marshall (1960) [53] | Yes | Yes | Yes | Unclear Yes Yes | Unclear Yes Unclear | Moderate bias

Brady and Lewis Yes | Yes | Yes Yes Yes Yes | Unclear Yes Unclear Low bias

(1984) [54]

Nakano et al. (2005) | Yes | Yes | Yes Yes Yes Yes No Unclear Yes Low bias

[55]

Hiremath et al. Yes | Yes | Yes Yes Yes Yes | Unclear Yes Yes Low bias

(2007) [50]

Silveira et al. (2009) | Yes | Yes | Yes Yes Yes Yes | Unclear Yes Yes Low bias

[56]

Segura-Egea et al. Yes | Yes | Yes Yes Yes Yes Yes Yes Yes Low bias

(2011) [57]

Gassmann and Ar- Yes | Yes | Yes Yes Yes Yes | Unclear | Unclear Yes Low bias

nold (2015) [58]

Petel and Fuks Yes | Yes | Yes Yes Yes Yes Yes Yes Yes Low bias

(2016) [59]

Korkmaz and Yagci | Yes | Yes | Yes Yes Yes Yes | Unclear Yes Yes Low bias

(2017) [60]

Melo et al. (2017) Yes | Yes | Yes Yes Yes Yes | Unclear No Unclear | Moderate bias

[61]

Korolevsky et al. Yes | Yes | Yes Yes Yes Yes Yes Yes Yes Low bias

(2019) [62]
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Ngoc et al. (2019) Yes | Yes | Yes Yes Yes Yes Yes Unclear Yes Low bias
[51]

Tunger et al. (2019) Yes | Yes | Yes Yes Yes Yes Yes Yes Yes Low bias
[63]

Deep et al. (2021) Yes | Yes | Yes Yes Yes Yes | Unclear Yes Yes Low bias
(47

Munoz-Sanchez et Yes | Yes | Yes Yes Yes Yes Yes Yes Yes Low bias
al. (2021) [64]

Rodrigues et al. Yes | Yes | Yes Yes Yes Yes Yes Yes Yes Low bias
(2021) [65]

Asgary (2023) [66] Yes | Yes | Yes Yes Yes Yes Yes Yes No Low bias
Kriplani et al. 2024 Yes | Yes | Yes Yes Yes Yes Yes Yes Yes Low bias
[67]

sal checklist (Table 2), demonstrated that most studies
presented a low risk of bias, with generally consistent
reporting of patient characteristics, clinical presenta-
tion, diagnostic procedures, and treatment approaches.
Nevertheless, some limitations were observed. The do-
mains most frequently affected were the reporting of ad-
verse events and follow-up, which were often unclear
or insufficiently described, particularly in older publi-
cations. In addition, some studies lacked detailed diag-
nostic descriptions or clearly defined clinical takeaways.
Earlier reports, such as Marshall (1960) [53], showed
comparatively higher risk of bias, likely reflecting the
diagnostic constraints and reporting standards of the
time, whereas more recent studies demonstrated more
comprehensive documentation. Overall, despite the pre-
dominance of low-risk studies, the variability in repor-
ting specific domains highlights the inherent limitations
of case report designs and should be considered when
interpreting the findings.

Furthermore, in several cases, the etiological factors
were inferred from clinical history rather than direct-
ly established, introducing potential interpretative
bias. Variability in imaging modalities and diagnostic
approaches may also compromise the accurate distinc-
tion between internal and external resorptive processes.
Clinically, these limitations underscore the importance
of thorough diagnostic evaluation, including the use of
advanced imaging techniques such as cone-beam com-
puted tomography when conventional radiographs are
inconclusive. Early identification of subtle signs, such as
crown discoloration, may facilitate timely intervention;
however, disease progression and treatment outcomes
remain unpredictable.

In general, the literature demonstrates that Pink Too-
th of Mummery may arise in diverse clinical contexts,
ranging from clearly identifiable traumatic or iatrogenic
factors to situations in which no definitive cause can be
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established. Its presentation may mimic other resorptive
conditions, requiring careful clinical and radiographic
evaluation for accurate diagnosis. Variability in progres-
sion, prognosis, and therapeutic response further highli-
ghts the importance of individualized treatment plan-
ning. Clinical awareness of this condition is essential for
early recognition and appropriate management.

Conclusions

Internal root resorption is a multifactorial condition fre-
quently associated with trauma, orthodontic movement,
and pulpal alterations. Because it is often asymptomatic,
diagnosis depends on careful clinical assessment com-
bined with appropriate imaging, particularly in patients
exposed to known risk factors. Cone beam computed to-
mography has improved diagnostic accuracy, especially
in complex cases. When detected early and presenting
favorable conditions, conventional endodontic treatment
remains the main therapeutic option.

Pink Tooth of Mummery represents a clinical manifesta-
tion that may be associated with internal root resorption
but is not exclusive to it, also occurring in external and,
in rare situations, physiological resorption. The literatu-
re on this presentation is largely limited to case reports,
which restricts the level of available evidence. Further
clinical studies are necessary to clarify its etiological
mechanisms and to better define treatment protocols.
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