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CASE REPORT

Extensive external-internal root resorption 22
years after trauma and inadequate endodontic
treatment: a case report with 20-year follow-up

ABSTRACT

Aim: This paper describes the management of an extensive external-internal root resorption
(EIRR), 22 years after dental trauma and inadequate endodontic treatment, with a 20-year
follow-up.

Summary: A 30-year-old Caucasian female patient was referred to evaluate the right max-
illary central incisor, which presented a sinus tract with mild suppuration. The tooth had
been compromised by a trauma, and it was endodontically treated 22 years before. There
was no periodontal involvement, mild pain on vertical percussion and apical palpation, and
no response to the cold sensitive test. Radiographic analysis showed poorly performed
endodontic treatment, EIRR, and asymptomatic apical periodontitis. After performing root
canal filling material removal and chemomechanical preparation, a calcium hydroxide paste
was used for 45 days. Then, the apical root canal third, and the resorptive lesion were filled
with gutta-percha/sealer and MTA, respectively. Longitudinal follow-ups (2, 9 and 20 years)
were conducted, and confirmed the success of the intervention.

Key learning points:

* Dental trauma is a relevant public health problem due to its high incidence, mainly in children
and adolescents.

* One of the main sequelae resulting from more aggressive dental trauma is root resorption.
When an external root resorption (ERR) reaches the walls of the pulp cavity, or an internal
root resorption (IRR) reaches the root surface, an external-internal root resorption (EIRR)
process ensues, and represents one of the most challenging clinical situations faced by the
clinician.

e In cases of EIRR, MTA allows endodontic treatment and tooth restoration to be completed
more quickly, thus contributing to the longevity of teeth.
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Introduction

ental trauma is a relevant
public health problem due to
its high incidence, mainly in
children and adolescents.
According to Dogramaci et al.
(1), the prevalence of traumatic injuries in
the permanent dentition of children aged
8 to 14 years ranges from 6.1 to 27.6% (2-4),
with a higher incidence at ages 9 to 11
years (5, 6). The most commonly affected
teeth are the maxillary central incisors
(53.2 to 88.1% of all compromised teeth)
(2, 4), especially in male patients (1, 3, 4).
One of the main sequelae resulting from
aggressive dental trauma is root resorption,
which is basically divided into external
and internal. External root resorption
(ERR) is characterized by the loss of struc-
ture from a mineralized and/or cementless
area located on the root surface, and
evolves toward the pulp cavity. On the
other hand, internal root resorption (IRR)
is a less frequent insidious inflammatory
process, which can start at any point of the
pulp cavity and progress toward the root
surface (7). When an ERR reaches the walls
of the pulp cavity, or an IRR reaches the
root surface, an external-internal root re-
sorption (EIRR) process ensues, and rep-
resents one of the most challenging situa-
tions faced by clinicians (8).
Teeth affected by EIRR are subjected to
root canal treatment to eliminate the fac-
tors stimulating bone resorption (microor-
ganisms and bacterial toxins), and inter-
rupt the pathological process. These
measures prevent further damage to the
root, and recover the integrity of periradic-
ular tissues (9). The use of calcium hydrox-
ide (Ca(OH),) as an intracanal dressing has
been recommended in cases of post-trau-
matic EIRR, in an effort to dissolve the
remaining pulpal debris, alkalinize the
dentin complex, control periodontal bleed-
ing (if occurring), enhance the cleaning
and disinfection process of the root canal
system (RCS), and stimulate the formation
and deposition of hard tissue (10).
However, the permanence of Ca(OH), in-
side the root canal for long periods of time
has been linked to the occurrence of cor-
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onal and/or root cracks or fractures (11),
and possible recontamination of the RCS
between appointments (12). Therefore,
other alternatives have been developed and
investigated.

Mineral trioxide aggregate (MTA) has been
recommended for several clinical situa-
tions, such as pulp capping (13), root-end
filling (14), and root canal filling material
to induce apexification in open-apex teeth
(15), as well as reparative material in cases
of root perforation (16) and root resorption
(17). Its main advantages are sealing abil-
ity, biocompatibility, antimicrobial effect,
radiopacity, and modulation of cytokine
production (16, 18, 19). Specifically in
cases of EIRR, MTA allows endodontic
treatment and tooth restoration to be com-
pleted more quickly, thus avoiding possible
root cracks or fractures and recontamina-
tion of the RCS — both associated with the
long-term use of Ca(OH), — between ap-
pointments (12, 20).

Longevity is one of the most important
factors related to success in Endodontics,
and most case reports published to date
about non-surgical management of EIRR
have mentioned follow-ups of 6 (21), 12
(22), 13 (9) and 17 months (23), and 2 (24),
3 (25), 5 (26), 6 (27) and 11 years (28). Bear-
ing this mind, the aim of this paper was
to describe an approach to treating exten-
sive EIRR 22 years after dental trauma and
inadequate endodontic treatment in a right
maxillary central incisor, with a 20-year
follow-up. Therefore, this is the case report
with the longest follow-up period ever
recorded after a non-surgical intervention
performed to treat a tooth affected by EIRR.

Case report

This case report has been written accord-
ing to Preferred Reporting Items for Case
Reports in Endodontics (PRICE) 2020
guidelines (29). A 30-year-old Caucasian
female patient was referred to the clinic
of one of the authors (C.M.) to evaluate the
right maxillary central incisor endodon-
tically treated 22 years before, which
presented a sinus tract with mild suppu-
ration. Her medical history was non-con-
tributory. The following information was




/
&%

Extensive external-internal root resorption

A) Initial radiography of the
right maxillary central incisor,
which had been poorly
endodontically treated, and
which was affected by both
EIRR and asymptomatic
apical periodontitis. B)
Radiographic analysis of the
main gutta-percha cone. C)
Apical root canal third and
resorptive lesion filled with
gutta-percha/sealer and
MTA, respectively. D-F) 2, 9
and 20-years follow-ups,
respectively

provided by the patient during anamnesis:
the tooth in question had been compro-
mised by a traumatic injury caused by a
fall when she was 8 years old. It changed
color, and was subjected to root canal
treatment a few months later. Some years
after, the coronal portion of the tooth was
fractured and replaced with a metal-ce-
ramic crown. The clinical exam showed
no periodontal involvement, mild pain on
vertical percussion and apical palpation,
and no response to the cold sensitive test
(Endolce, Coltene/Whaledent, Cuyahoga
Falls, OH, USA). Radiographic analysis
showed poorly performed endodontic
treatment, EIRR, and asymptomatic apical
periodontitis (Figure 1A). The patient was
given a detailed explanation about the
particularities and limitations of her case,
she agreed to the proposed endodontic
retreatment, and signed an informed con-
sent form.

In the first visit, buccal infiltrative anes-
thesia (2% mepivacaine with adrenaline

- 1:100.000, DFL, Rio de Janeiro/R], Brazil)
was administered, the crown was flat-
tened, the metal post was removed by ul-
trasonic energy, and a provisional crown
was made. In the next visit, the same an-
esthetic was given, the provisional crown
was removed, a rubber dam was placed,
and the operative field was cleaned with
2.5% NaOCl (Biodindmica, Ibipord, PR,
Brazil). Next, root canal filling material
removal was conducted by means of Hed-
strom files (Dentsply, Petrépolis, R], Brazil).
The working length was determined radi-
ographically 1 mm short of the root apex,
and minimal instrumentation was per-
formed with manual stainless-steel K-files
(Dentsply), by gently brushing the root
canal walls. Irrigation was performed with
2.5mL of 1% NaOCI (Biodindmica) at each
file use or change.

A chelating solution (17% EDTA, Herpo
Produtos Dentédrios, Rio de Janeiro, R]J,
Brazil) was applied for 3 minutes, after
which the root canal was dried with ab-
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sorbent paper cones (Tanari Industrial, Sdo
Paulo, SP, Brazil), and filled with a Ca(OH),
paste as an intracanal dressing (Calen — SS
White, Rio de Janeiro, R], Brazil). The pro-
visional crown was fixed temporarily with
Dycal (Dentsply).

After 45 days, the same previous procedures
were undertaken, and the intracanal dress-
ing was removed with 2.5ml of 1% NaOCl
(Biodindmica), and the last file was used
during the biomechanical preparation.
Then, the root canal was flushed with 2.5
mL of 17% EDTA (Herpo Produtos Dentdri-
os) for 3 minutes, irrigated with 5 ml of sa-
line solution, and dried with absorbent
paper cones (Tanari Industrial). The main
gutta-percha cone was inserted into the root
canal and checked radiographically for
adequate positioning (Figure 1B), after
which the apical third was filled using the
Schilder technique and Endofill sealer
(Dentsply). Afterwards, the MTA (ProRoot,
Dentsply-Maillefer) was prepared on a ster-
ile glass plate, and introduced into the root
canal with Paiva condensers (Golgran, Sdo
Caetano do Sul, SP, Brazil) to completely fill
the resorptive lesion (Figure 1C), followed
by once again fixing the provisional crown
(as previously described). The patient was
given a clear explanation of the importance
of frequent follow-ups before the definitive
prosthetic rehabilitation of the tooth, and
was urged not to neglect this advice. The
first follow-up could not be conducted before
2 years (Figure 1D). Figures 1E and F show
the 9- and 20-year follow-ups, respectively,
thus proving the therapy success (absence
of pain, swelling and other symptoms, no
sinus tract, no loss of function and radio-
logical evidence of a normal periodontal
ligament space around the root) (30).

Discussion

One of the main factors for achieving fa-
vorable prognosis is early diagnosis fol-
lowed by adequate treatment, regardless
of the type of root resorption. If correct
diagnosis and/or treatment are not ob-
tained in a timely manner, potential dam-
age caused by the resorptive process can
make the recovery of periradicular tissues
unfeasible, and indicate tooth extraction
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(7). The aim of this paper was to describe
the management of extensive EIRR, 22
years after dental trauma and inadequate
endodontic treatment of a right maxillary
central incisor. The success of the inter-
vention was proven by the longest fol-
low-up ever recorded in the literature — 20
years (Figure 2).

In cases of EIRR, clinical procedures are
considered extremely complex because ef-
fective disinfection must be performed
without causing further damage to the
periradicular tissues, which are normally
already compromised. Moreover, as much
remaining tooth structure as possible should
be maintained, and an attempt made not to
weaken it even further, hence leaving it at
greater risk of coronal and root fracture. In
the current case report, cleaning and shap-
ing of the root canal were carefully conduct-
ed by manual stainless-steel K-files to cause
as little damage to the remaining dentin as
possible, and 1% NaOCI was used as the
irrigation solution.

The final flushing was undertaken with a
chelating solution (17% EDTA) to remove
the smear layer, thus increasing the disin-
fection process through the use of Ca(OH),
as an intracanal medication. Passive ultra-
sonic irrigation was not used, because the
risks and potential injuries had to be
weighed to determine if they outweighed
the benefits of the procedure.

The use of Ca(OH), as an intracanal dressing
has been recommended in cases of EIRR
resulting from traumatic injuries, because
this substance: i) shows excellent antimi-
crobial action and ii) acts as a physicochem-
ical barrier to prevent proliferation of resid-
ual microorganisms, RCS reinfection, or
invagination into the root canal of the
granulation tissue present in the resorptive
lesion. Furthermore, Ca(OH), can promote
the necrosis of the resorptive cells located
in the Howship’s lacunae, thus neutralizing
clastic cell acids, preventing the mineral
dissolution of the root, and rendering the
region unsuitable for acid hydrolases (10).
These actions invariably predispose toward
a better prognosis (7); however, the time
required for Ca(OH), to achieve them,
whether directly or indirectly, is a contro-
versial issue.
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Figure 2
PRICE 2020 flow chart

A 30-yea

d Caucasian female patient

L

Referred for analysis of her right maxillary central
incisor treated endodontically 22 years prior

4

Informed valid consent for further
investigation
L ]

Medical history was non-contributory

4

Right maxillary central incisor had been compromised by a traumatic injury caused by a
fall when the patient was 8 years old. It changed color, and was submitted to root canal

treatment a few months later. Some years later, the coronal portion of the tooth was
fractured and replaced with a metal-ceramic crown

U

Sinus tract and mild suppuration

¥

No periodontal involvement, mild pain on vertical percussion and apical
palpation, and no response to the cold sensitive test. Radiographicanalysis

showed poorly performed endodontictreatment, EIRR, and asymptomatic
apical periodontitis

I

Root perforation and inadequate
endodontic treatment

4

EIRR 22 years after trauma and inadequate
endodontic treatment
1

Endodonticretr and filling the apical root canal
third and root resorption with gutta-percha/sealerand
MTA, respectively

Informed, valid consent for treatment

-|-

Endodonticretreatmentand filling the apical root canal
third and root resorption with gutta-percha/sealer and
MTA, respectively

4

Follow-ups periods: 2,9 and 20 years

L

Follow-ups assessment method(s): clinical
and radiographic exams

g

Treatment outcomes: patient symptom free and

radiographic evidence of control the EIRR and complete
regression of chronic apical periodontitis

4

Patient perspective: tooth asymptomatic
and functional

4

The use of MTA is effective in cases of EIRR and chronic apical
periodontitis. However, more robust research is required to

support this hypothesis, particularly randomized clinical trials

4

This work received no funding

4

The authors deny any conflict of interest
related to this article

Studies have reported that Ca(OH), can be
used from 4 weeks to several months (7, 10).
However, some studies have discouraged
its long-term use due to the likely occur-
rence of coronal and/or root cracks or frac-
tures, and possible RCS recontamination
between appointments (12, 20). In the
present case report, Ca(OH), was used for 45
days (3 changes every 15 days), because this
was the time required to completely stanch
the intracanal bleeding resulting from EIRR.
Right after the bleeding stopped, the apical
third and resorptive lesion were filled with
gutta-percha/sealer and MTA, respectively.
In cases of EIRR, MTA has been singled out
as the material of choice, owing to its excel-
lent sealing ability and biocompatibility,
antimicrobial effects, and radiopacity, as
well as its ability to regenerate periodontal
attachment, and induce both osteogenesis
and cementogenesis (16, 18, 19). The patho-
logical changes that occurred in the perio-
dontal tissues close to the EIRR increased
the risk of overfilling. As already mentioned
in previous papers, one of the most chal-
lenging steps of the present case report was
to prevent MTA extravasation to the peri-
radicular tissues (22). However, had this
situation occurred, it would not have been
so critical as to compromise the prognosis
of the treatment, owing to MTA biocompat-
ibility (19).

Conclusions

The findings of the current case report let
us infer that MTA is effective in cases of
EIRR and asymptomatic apical periodon-
titis. However, more robust research is
required to support this hypothesis, par-
ticularly randomized clinical trials.

Clinical relevance

In cases of EIRR, MTA allows endodontic
treatment and tooth restoration to be com-
pleted more quickly, thus avoiding possible
root cracks or fractures and recontamina-
tion of the RCS —both associated with the
long-term use of Ca(OH), — between ap-
pointments, and contributing to the lon-
gevity of teeth.
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