“Operative Dentistry, 2013, 38-4, 349-357

Clinical Tech/Case Report

Multidisciplinary Approach
for the Treatment of
Extensive External
Cervical Resorption After
Dental Trauma

TP Alves ® TRC Soares ® SC Barreto
H Fried ® GDS Pereira ® LC Maia
AEC Santos

Clinical Relevance

The prognosis of severe cases of external cervical resorption is normally unfavorable due to
the injury location and treatment difficulty, and in most cases, the injured tooth is
indicated for extraction. It is extremely important to preserve the injured tooth in young
patients both for the psychologic aspect and for maintaining function and esthetics.
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SUMMARY

External cervical resorption (ECR) is a sequela
of dentoalveolar trauma that may cause func-
tional, esthetic, and psychologic alterations.
The aim of this study was to report a successful
multidisciplinary treatment approach per-
formed in a 12-year-old patient who presented
with posttraumatic ECR associated with exten-
sive opened cavity, pulp necrosis, and periapi-
cal lesion of tooth number 9, with an initial
unfavorable prognosis. Crown lengthening was
done to enable restoration of vestibular surface
with resin composite, forming a barrier that
allowed endodontic treatment. Afterwards, a
prefabricated fiberglass post was cemented
and esthetic restoration was performed using
the adhesive technique and direct composite
veneer. Reconstructive periodontal surgery
was performed to correct irregular gingival
contour. After treatment and successive follow-
up sessions, it was concluded that although the
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tooth had been indicated for extraction, low
invasive direct techniques were effective to
recover function and esthetics and to maintain
the tooth in the oral cavity.

INTRODUCTION

Dental trauma is considered an emerging public
health problem that normally affects children and
adolescents,! and it has a strong negative impact on
their quality of life.? The main challenge of treating
traumatized permanent teeth is related to preserv-
ing the tooth and minimizing possible clinical and
radiographic sequelae.! This frequently requires
careful multidisciplinary planning associated with
follow-up sessions.

There is a consensus that dental trauma occurs
more frequently in children, particularly boys, and
in the anterior region of the maxilla,® most common-
ly affecting the central incisor teeth.* Overjet above
5 mm and inadequate lip sealing are significant risk
factors for traumatic lesions.?>® The most common
causes are related to falls, collisions, sports activi-
ties, violence, and road traffic accidents.'>® Several
sequelae are associated with dental trauma, and
their severity is directly related to the force and
direction of the impact.” Studies have shown a
prevalence of posttraumatic injuries to permanent
teeth that range from 3.9% to 58.6%.® Among the
types of injuries, the most frequent are pulp necrosis,
internal and external resorption, calcific metamor-
phosis, and ankylosis.®

External dental resorption is characterized as an
irreversible loss of cementum, dentin, and bone,
which may be classified according to the location of
the injury.>'® When this affects the cervical portion
of the tooth it is called external cervical resorption
(ECR). In some cases, restorative and endodontic
treatment may be performed effectively using com-
posites that satisfactorily restore patient esthetics.!!

The prognosis of severe cases of ECR is normally
unfavorable due to the location of the injury and
difficulty of treatment, and in most cases, the injured
tooth is indicated for extraction.’ Therefore, the aim
of this study was to report the success of a
conservative multidisciplinary treatment approach
with a patient who presented severe ECR associated
with pulp necrosis, periapical lesion, and gingival
retraction due to anterior dental trauma.

CASE REPORT

A 12-year-old girl was referred to the Dental Trauma
Surveillance Center of the School of Dentistry of the
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Federal University of Rio de Janeiro. The history
comprised the report of “a hole in the front tooth” and
an injury to the tooth as a result of a bicycle accident
one year earlier.

Immediately after the accident, the patient under-
went treatment by other professionals to restore the
fractured tooth without taking any radiographs.
However, the restoration fractured one week later
and it had to be redone. Three months after the
injury, the patient had pain and edema in the region
and was taken to an emergency service where
endodontic access was performed to alleviate the
symptoms. The patient’s guardian was instructed to
seek an endodontist in order to continue treatment.
However, treatment was not immediately performed.
Instead, orthodontic treatment began 4 months after
the injury, which had to be interrupted due to the
appearance of cervical resorption in the vestibular
face of the traumatized tooth (Figure 1A,B).

During the clinical examination at the Dental
Trauma Surveillance Center, an extensive cavity on

Figure 1. Initial photos: external cervical resorption associated with
caries. (A): Frontal view. (B): Occlusal view.
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Figure 2. (A): Initial radiograph. (B): Occlusal view after removal of
decayed tissue.

the vestibular surface in the cervical third was found
on the upper left central incisor (tooth number 9) as
well as gingival retraction associated with subgingi-
val caries, which made the tooth very fragile. On the
lingual surface, endodontic access without tempo-
rary sealing material was found in addition to the
presence of a carious lesion (Figure 1A,B). The
presence of an extensive carious lesion in the coronal
region was seen in the radiograph, as well as
extensive areas of ECR and a radiolucent image in
the periapex suggesting a periapical lesion (Figure
2A). The extensive treatment of this case was carried
out by a multidisciplinary team, which included
professionals specialized in pedodontics, endodon-
tics, restorative dentistry, and periodontics.

The first stage of the treatment consisted of
exposing and removing the carious lesion (Figure
2B) and restoring the vestibular area of the
transfixed tooth number 9. First, a periodontal flap
procedure was carried out to expose the affected
area, and a rubber dam was used to facilitate

visualization without interfering with the biologic
space (Figure 3A,B,C). After complete removal of
the caries, a physical barrier was made with
restorative composite resin (NT premium, Vigodent,
Rio de Janeiro, RJ, Brazil) on the vestibular wall,
which allowed the necessary sealing to perform
endodontic treatment. Since the tooth was fragile,
the use of a clip was not indicated, and so, the
rubber dam was used with the aid of a light-cured
gingival protector Top Dam (FGM, dJoinvile, SC,
Brazil) (Figure 3D).

For the endodontic treatment, chemical-mechan-
ical preparation with 5.25% hypochlorite and hand
files was used to dissolve and remove the necrotic
tissues. After removing the smear layer with 17%
EDTA, obturation was performed using the lateral
condensation technique (Figure 4A,B), and a plug
was made below the cervical resorption area with
gray MTA-Angelus (Angelus, Londrina, PR, Brazil)
leaving sufficient space for the cementation of a
glass fiber-reinforced No. 1 (Exacto, Angelus) using
self-curing resin cement (Fill Magic Dual, Vigo-
dent).

Fifteen days after the canal was obturated, the
tooth became darkened in comparison with its
homologue (Figure 5A), and professional external
dental bleaching was applied using 35% carbamide
peroxide gel (Whiteness, FGM) (Figure 5B) in two
sessions with an interval of seven days between
them (Figure 5B). After waiting 15 days for complete
elimination of all residual oxygen, the esthetic
restorative process was begun, through selective
wear of vestibular enamel in order to perform a
composite veneer. The resins A3.5, A3, and A2,
transparent incisal with opaque incisal halo Bl
resin, and dentin A2 resin, (NT Premium, Vigodent)
were used to reconstruct the dental esthetics
according to the treatment plan (Figure 6). After
restoration was finalized and occlusion was assessed,
occlusal wear, finishing, and initial polishing were
carried out (Figure 7).

When the patient returned for reassessment, a
need for mucogingival surgery was indicated due to
the irregular gingival contour and disharmonious
esthetics (Figure 8a). Therefore, a free connective
tissue graft obtained from the mucosa portion of the
palate measuring 5 mm X 10 mm was enveloped in
the gingival contour of tooth number 9 (Figure
8B,C). The patient returned one week later to have
the sutures removed and returned again after one
month for gingival contour reassessment. Two weeks
after the reassessment, finishing and final polishing
of the restoration was done.
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Figure 3. (A): Surgical exposure to resorption. (B): Absolute isolation with rubber dam and gingival barrier. (C): Restoration with composite resin of

the vestibular. (D): Repositioning gum.

Along the treatment, the patient received instruc-
tions on basic care with hygiene and diet. Follow-up
sessions with clinical and radiographic exams took
place every three months. After one year of follow-
up, no evidence of pulp or periapical pathoses or
further resorption processes were found. Further-
more, the periapical lesion was regressing. The
conservative multidisciplinary and low invasive
treatment allowed preservation of the anterior tooth,
which had been indicated for extraction by other
professionals (Figures 9 and 10).

DISCUSSION

Significant structural loss of the dental crown
associated with ECR in permanent maxillary ante-
rior teeth may have functional and esthetic conse-
quences that might lead to more severe psychologic
problems.? Therefore, the need for an interdisciplin-
ary approach for injured anterior teeth has been

emphasized.'® In the present case it became clear
that without the participation of several specialists,
the planned treatment would not have been possible.

Dental trauma is one of the main factors that
predispose the development of ECR.® The etiology of
resorption is possibly the result of an inflammatory
response of the periodontal ligament to traumatic or
bacterial stimulus.'* In this case report, the devel-
opment of ECR was possibly related to dental
trauma associated with potential factors of ortho-
dontic treatment. The difficulty of tooth brushing
associated with a delay in the diagnosis and
treatment of ECR favored the establishment and
progression of a carious lesion leading to pulp
necrosis and the development of a periapical lesion.

Invasive cervical resorption is difficult to diagnose,
and it is even more challenging to identify the extent
and nature of the process, especially in cases where
the resorptive defect is buccal or palatine in
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Figure 4. (A): Radiograph after completion of endodontic treatment.
(B): Radiograph after cementation of the glass fiber-reinforced.

location.'® When ECR is detected early, conventional
and effective endodontic and restorative treatment is
possible.’! However, in severe cases of ECR associ-
ated with an extensive cavity, the clinical approach
prior to endodontic treatment is complete removal of
the existing carious tissue in order to make a more
accurate assessment of the tooth. In cases of
extensive destruction and lack of sustainable hard
tissues, orthodontic traction or surgical exposure of
the crown'® is needed, such as the one performed in
this case.

Pulp exposure caused by dentin resorption re-
quires endodontic treatment,!! which can be made
by conventional therapy using gutta-percha filling or
new materials such as mineral trioxide aggregate
(MTA).'" MTA presents biocompatible characteris-
tics, bacteriostatic effects, and good sealing proper-
ties'®; therefore, in the present case, we chose the

Figure 5. (A): Darkening of the coronal portion after root canal filling.
(B): Final appearance after bleaching.

endodontic cement and gutta-percha with an MTA
plug in the root middle third for the final obturation.
Due to the properties of MTA and the fragile
condition of the tooth, intracanal medication with
calcium hydroxide was not used because it increases
the length of clinical treatment and consequently the
risk of fracturing the coronal portion.

Apical periodontitis is an inflammation and de-
struction of periradicular tissues caused by etiologic

av

Figure 6. Diagrams of the resins used.

[l 23,5 Enamel Shade
[ 23 Enamel Shade
[ A2 enamel shade
I 22 8ody Shade
D 81 Opaque Shade
[ Translucent Shade
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Figure 7.  Facet with composite resin.

agents of endodontic origin. It is a sequel that is
characterized by a radiolucent image in the root
apex, similar to a periapical lesion. Its treatment
consists of eliminating infection from the root
canal.’® This procedure was performed in the
present case using the above-mentioned endodontic

Operative Dentistry

treatment with the purpose of reducing the lesion of
the traumatized tooth.

One of the main causes of root canal treatment
failure is associated with the contamination of the
root system between the completion of endodontic
treatment and the definite restoration.?° However,
in the present case, immediate restoration was not
possible, so resin composite was used as a temporary
restoration until completion of treatment. This
choice was based on the characteristics of the
material chosen, which in addition to presenting
satisfactory sealing to infiltration from oral fluid
contamination, also presented sufficient resilience
and adhesiveness—desirable characteristics to pre-
vent fracture of the coronal remainder. Maximum
preservation of healthy tooth structures and the use
of restorative materials with mechanical properties
similar to the tooth favor greater longevity of
complex tooth restorations.?!

Figure 8. (A): Irregular gingival contour upon returning for reassessment. (B): Periodontal surgery. (C): Replacement of the connective tissue graft

removed from the palate.
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Figure 9. Clinical aspect after one year of follow-up.

The nano-composite selected to perform the final
restoration had essential characteristics that en-
abled satisfactory esthetic results, provided high
strength and consistency, and allowed ideal polish-
ing to finalize the restoration. Moreover, a fluores-
cent agent is embedded in this material and so emits
visible light when exposed to ultraviolet light. This
gives a more natural shine and vitality under
different lighting conditions, thus providing a satis-
factory esthetic and harmonious smile. A radiopaque
composite was chosen to improve the quality of the
radiographic follow-up studies. The main purpose of
the occlusal adjustment performed after the resto-
ration was to control trauma resulting from the
action of functional and parafunctional occlusal
forces, eliminating interference, and favoring better
long-term dental stability.??

After conservative treatment, the gingival con-
tour of a traumatized tooth is usually altered,
affecting esthetics. In the present case, the patient
had gingival recession, and the recommended
procedure was subepithelial connective tissue graft.
The soft tissue grafts (gingival graft and subepithe-
lial connective tissue graft) have been used suc-
cessfully in periodontics for reconstructing areas
showing gingival recession, loss of interdental
papillae, and alveolar ridge-volume deficiency.??
The connective tissue coming from the palate or
gingiva is capable of inducing keratinization from
epithelial cells proliferating on the subepithelial
connective tissue graft at the receptor site.?*
However, for long-term success, it is important that
there is adequate primary graft fixation, revascu-
larization, and close contact between the graft and
receptor.25

Figure 10. Radiological aspect after one year of follow-up.

Connective tissue graft has the same indications
and predictability as free gingival graft. However, it
has some advantages, mainly in relation to the
postoperative period because it is more comfortable
due to primary intention healing. In terms of
esthetics, connective tissue graft is also superior
because there is greater uniformity of color in
relation to the tissues adjacent to the receptor site.
Therefore, due to those and other advantages, this
was the technique chosen for the present case.

Children and adolescents who have suffered
severe traumatic injuries in the anterior maxillary
region with posterior injuries immediately suffer a
decline in their quality of life and in their guardians’
quality of life.26 Therefore, strict criteria in planning
and immediate procedures must be carried out
effectively and satisfactorily to improve both the
children’s and guardians’ quality of life. Clinical and
radiographic follow-up sessions should be carried out
periodically, and they are extremely important even
after completion of treatment. Thus, future trau-
matic injuries may be avoided and a multidisciplin-
ary team will be able to intervene efficiently at the
right time.?"?®

$S900E 93l} BIA |L0-60-GZ0Z e /wod Aioyoeignd-poid-swd-yiewlarem-jpd-awnidy/:sdiy wouy papeojumoq



356

The multidisciplinary planning enabled successful
esthetic rehabilitation of the smile in the patient
with an anterior tooth with an unfavorable progno-
sis. This case followed conservative therapy for the
tooth structure that remained after an extensive
external cervical resorption and was associated with
careful follow-up sessions. It is extremely important
to preserve the injured tooth in young patients both
from the psychologic aspect and to maintain function
and esthetics.
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