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This clinical report presents the treatment of a maxillary central incisor with class III invasive cervical resorption and a
compromised ferrule. Nonsurgical endodontic therapy combined with periodontal surgery was provided for debridement.
Direct light-polymerizing resin-modified glass ionomer cement and a zirconia crown were used to repair the defect.
Symptomatic endodontic complication was diagnosed with localized cone beam computed tomography at 6-month
follow-up, and periapical microsurgery was rendered. The patient was followed-up for 30 months after treatment and had
no further complications. (J Prosthet Dent 2014;111:356-361)
External cervical resorption describes
the loss of dental hard tissue beginning
at the cervical region of the root surface
as a result of odontoclastic action.1

Because of its aggressive nature, it has
also been described as invasive cervical
resorption (ICR).2 Orthodontic treat-
ment seems to be the most common risk
factor for ICR, followed by trauma and
intracoronal bleaching.3 The treatment
of ICR often involves the surgical expo-
sure of the invaded root surface to
remove the inflammatory tissue.4 Re-
storative materials such as amalgam,
glass ionomer, resin-modified glass
ionomer cement,5-8 and mineral trioxide
aggregate have been proposed to fill the
resorptive defect.9 When only minimally
sound tooth structure is present, clini-
cians face the dilemma of preserving
the affected tooth with multiple treat-
ment procedures, including endodontic
treatment, post, crown lengthening,
and complete coverage restoration or
extracting the tooth and placing a dental
implant.10-15 For an endodontically
treated tooth, its longevity is directly
related to the quality and quantity of
remaining tooth structure.16-19 The
concept of the “ferrule effect” is defined
as a 360-degree collar of the restoration
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that surrounds the parallel walls of
the dentin, extending coronal to the
shoulder of the preparation. A uniform
1.5- to 2-mm vertical axial wall height
improves the long-term survival of an
endodontically treated tooth.20-24 This
clinical report describes the interdisci-
plinary approach to restoring a tooth
with ICR and root canal treatment,
direct restorative repair, periodontal
reparative surgery, a ceramic crown, and
periapical microsurgery for subsequent
complications.

CLINICAL REPORT

A 78-year-old white man presented
to the clinic (Dental Associates, School
of Dentistry, University of Louisville)
with discomfort of the maxillary left
central incisor. He reported trauma
to maxillary anterior teeth more than
25 years previously. Intraoral and
radiographic examination revealed ex-
ternal cervical resorption and asymp-
tomatic apical periodontitis (Fig. 1A, B).
The external cervical resorption was
diagnosed as Heithersay class III inva-
sive cervical resorption.2 The patient
expressed a strong desire to preserve the
tooth and consented to a treatment plan
th and Rehabilitation.
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with root canal treatment, periodontal
surgery, and a ceramic crown. He un-
derstood the advantages and disadvan-
tages of preserving and restoring the
affected tooth versus the alternatives of a
partial fixed dental prosthesis or a single
implant restoration.

Endodontic treatment was per-
formed under local isolation through
the buccal cervical defect to avoid fur-
ther weakening of the remaining tooth
structure. The endodontic treatment
was completed in a single appointment
with rotary instrumentation25 under ir-
rigation with 1.25% sodium hypochlo-
rite and 17% EDTA. The lateral and
warm vertical condensation techniques
were used to obturate the root canal
(Fig. 2).26 The periodontal reparative
surgery was performed immediately
after the completion of the root canal
treatment. A buccal intrasulcular full-
thickness flap was raised to remove
granulation tissue from the resorptive
defect area. Cotton swabs soaked with
90% trichloroacetic acid were applied on
the dentin in the resorptive defect area
for 30 seconds to ensure coagulation
necrosis of possible tissue remnants
as described by Heithersay.27 The re-
sorptive defect was debrided with
Health and Rehabilitation.
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1 Pretreatment condition. A, Facial view. B, Periapical radiograph.

2 Endodontic treatment under local isolation. A, Facial view at completion of obturation. B,
Periapical radiography of completed endodontic treatment.
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curettes (13/14 Columbia University
Curette; Hu-Friedy) and filled with light-
polymerizing resin-modified glass ion-
omer cement (Geristore; Den-Mat
Corporation) (Fig. 3A, B). The flap was
sutured in place, and the patient was
given postoperative instructions for
antibiotic and anti-inflammatory medi-
cation (amoxicillin 500mg, 3 times daily
Harris et al
for 10 days; ibuprofen 800 mg, 4 times
daily if needed), and 0.12% chlorhexi-
dine gluconate mouthwash (CHG Oral
Rinse; Xtrium Laboratories).

The patient was observed for 2
months, with uneventful healing, before
the restorative treatment (Fig. 4A). A
periodontal evaluation was completed,
and no periodontal pocket in excess of
3 mm, abutment mobility, or bleeding
upon probing was noted. The tooth
preparation was completed with a dia-
mond cutting instrument (Fine Di-
amonds, Round End; Brasseler USA).
A heavy chamfer finish line was placed
on the light-polymerizing resin ionomer
material at the facial aspect (Fig. 4B).
A definitive impression was made with



3 Debrided root defect restored with light polymerizing resin-modified glass ionomer cement.
A, Facial view. B, Periapical radiograph.

4 A, Two-month follow-up with healthy soft tissue. B, Right central incisor is restored with composite resin. Tooth
preparation of left central incisor with compromised ferrule at facial aspect.
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polyvinyl siloxane material (Aquasil Ul-
tra; Dentsply Caulk). The definitive
ceramic crown was designed with
a zirconia coping (Zerion; Institut
Straumann AG) and veneering porce-
lain. At the insertion appointment, the
marginal adaptation and restoration fit
were verified with a polyvinyl siloxane
material (Fit Checker Black; GC Amer-
ica), and all proximal and occlusal
contacts were verified with articulating
paper (AccuFilm; Parkell Inc). Minor
adjustments were made as indicated
with rotary instruments (LD13M LD
grinder pink medium; Brasseler USA)
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with low-speed, irrigation, and light
pressure. The restoration was luted with
a self-adhesive, autopolymerizing resin
cement (SpeedCEM; Ivoclar Vivadent),
and home care instructions were pro-
vided to the patient.

Six months after the crown was
delivered, the patient presented for an
unscheduled appointment with a peri-
odontal abscess on the facial side of
the maxillary left central incisor. Radio-
graphic examination demonstrated a
small radiolucent periapical lesion
(Fig. 5A). The patient wished to preserve
the tooth. A high-resolution localized
try
cone-beam computed tomography of
the maxillary anterior region was rec-
ommended for assessment.28 The ra-
diologic report showed no evidence of
root fracture, and chronic apical peri-
odontitis associated with the maxillary
left central incisor was diagnosed
(Fig. 5B). Exploratory periapical micro-
surgery was performed with local anes-
thesia, and a full-thickness rectangular
flap was used to expose the periapical
tissue. A microscope (OPMI pico Dental
Microscope; Carl Zeiss) was used at
medium magnification throughout the
surgery as needed. An apical cavity
Harris et al



5 A, Periapical radiograph revealed small radiolucent periapical lesion. B, Localized cone beam
computed tomography confirmed diagnosis of chronic apical periodontitis with no evidence of
root fracture.

6 A, Affected bone structure was removed with tungsten carbide bur and periodontal curette. B, Osteoconductive
bone graft material and resorbable collagen membrane were used to cover defect.
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preparation was completed at a bevel
angle with an ultrasonic microtip coated
with zirconium nitride (ProUltra Surgical
Endo Tips; Dentsply Intl), and the
apical cavity was retrofilled with min-
eral trioxide aggregate (ProRoot MTA;
Dentsply Intl) (Fig. 6A). An osteo-
conductive bone graft material (BioOss
Collagen; Geistlich Pharma North
America) and a resorbable collagen
membrane (OsseoGuard; Biomet) were
placed over the defect and the osteot-
omy to improve bone healing (Fig. 6B).
The patient was scheduled for 6-month
Harris et al
dental hygiene recalls and was
followed-up for 30 months after treat-
ment, without any further complications
(Fig. 7).

DISCUSSION

Anterior endodontically treated
teeth with intact structure can be re-
stored conservatively with direct resto-
ration in the palatal access openings.13

However, crowns should be considered
when the patient’s esthetic expecta-
tions cannot be adequately addressed
with more conservative forms of treat-
ment.12 A zirconia crown was chosen
for this patient to satisfy esthetic re-
quirements. Although a uniform 1.5- to
2-mm ferrule improves the long-term
survival of an endodontically treated
tooth with complete coverage restora-
tion, Ng et al24 reported that having
only an adequate palatal ferrule is as
effective as having a complete circular
ferrule for the maxillary incisors. To
avoid further weakening of the tooth
structure, the endodontic treatment
was performed through the buccal



7 At 30-month follow-up appointment. A, Facial view. B, Periapical radiograph.
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cervical defect for the current patient.
Straight-line access to the apical areas
of the canal was not possible and re-
duced the effectiveness of instrumenta-
tion and condensation. Limited access
could be the cause of the endodontic
complication.

The light-polymerizing resin-modified
glass ionomer (Geristore; Den-Mat
Corp) used has been described by
Dragoo7,8 as an acceptable material for
the restoration of subgingival lesions.
Resin-modified glass ionomer also has
been documented to repair and seal
subgingival perforations with the histo-
logic evidence of an absence of inflam-
matory cells and presence of fibroblasts
adjacent to the material.5-8 The light-
polymerizing resin-modified glass ion-
omer was placed within 1 mm of the
facial alveolar bone crest to repair the
resorptive defect, and the follow-up
periodontal evaluation showed no
periodontal pocket greater than 3 mm,
abutment mobility, or bleeding upon
probing. The patient’s periodontal
health in the current report supports
the previous findings.5-8

The decision-making process for
extracting a tooth is based on an evalu-
ation of multiple risk factors.10-13 A
systematic review showed an overall
The Journal of Prosthetic Dentis
10-year survival rate of 81% for an end-
odontically treated tooth restored with a
single crown.20 Kan et al15 reported that
the 100% survival of an implant imme-
diately placed at the maxillary anterior
sites after 2 to 8 years; however, reces-
sion of the facial mucosal margin is
commonwith immediate placement.14,15

Nonsurgical endodontic therapy and
single tooth implant are both pre-
dictable treatments for compromised
teeth.12 However, the longevity of end-
odontically treated teeth is directly re-
lated to the quality and quantity of the
remaining tooth structure.16-19 Hei-
thersay et al2 reported that the treatment
success rate was 77.8% in class III le-
sions. Although this clinical report dem-
onstrated a short-term success at 30
months, clinical studies are needed to
support the treatment option presented.

SUMMARY

This clinical report described a con-
servative approach to restoring a tooth
with a class III invasive cervical resorp-
tion. The endodontic treatment was
performed with a conservative facial
access opening, and a direct light-
polymerizing resin-modified glass ion-
omer material was chosen to restore
try
the resorptive defect. The tooth was
restored with a zirconia crown. When
an endodontic complication arose at
6 months, high-resolution, localized
cone-beam computed tomography in
the maxillary anterior region was used to
obtain a definitive diagnosis. Periapical
microsurgery was performed to treat
chronic apical periodontitis. The patient
was satisfied with the tooth preserva-
tion, and no further complications were
noted at the 30-month follow-up.
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