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Introduction: Pulp necrosis is a pathological condition of the den-
tal pulp that requires root canal treatment. Post-endodontic resto-
ration is required to support the success of the root canal
treatment, restore dental function, and improve aesthetics. In this
case, the final restoration employed was a direct composite onlay
with fiber reinforcement.

Case: A 30-year-old female patient presented to the Dental Hospi-
tal of Soelastri, Universitas Muhammadiyah Surakarta (UMS), with
a chief complaint of a carious tooth on the upper right jaw, which
had been present for the past year. The diagnosis was established
based on subjective, objective, and supplementary examinations.
The diagnosis was pulp necrosis with apical periodontitis in tooth
14.

Case Management: The patient underwent root canal treatment
in accordance with the principles of the endodontic triad. Subse-
quently, the final restoration was placed as a direct composite
onlay with fiber reinforcement. A direct composite onlay with fiber
reinforcement is a restoration that can be utilized following root
canal treatment. The advantages of this restoration include its re-
sistance to masticatory forces, favorable aesthetics, and color re-
semblance to dentin.

Conclusion: Restoration after root canal treatment is crucial to en-
DOI: 10.46862 /interdental.v22i1.12668 sure the success of endodontic therapy. The use of a direct compo-
site onlay with fiber reinforcement represents one of the options
for the final restoration following root canal treatment.
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INTRODUCTION

The prevalence of pulp and periapical diseases
in Indonesia is relatively high, as reported by Risk-
esdas 2018, which indicated a sharp increase from
23.2% in 2007 to 57.6% in 2018.1 Pulpal diseases
can be caused by various irritant factors that lead
to damage of the dental pulp tissue, which may pro-
gress from inflammation to necrosis and tissue de-
generation, and even damage to healthy tissue.?

Inflammation of the pulp progressing to pulp
necrosis necessitates root canal treatment (RCT).3
Root canal treatment aims to cleanse the root canal
of debris, necrotic tissue, and microorganisms, ren-
dering the tooth functional and asymptomatic.*
The endodontic triad represents the main princi-
ples of root canal treatment, encompassing biome-
chanical preparation, sterilization, and hermetic
root canal filling.®

Teeth after root canal treatment tend to be-
come more brittle and susceptible to fracture due
to low internal moisture resulting from reduced
water content. Furthermore, the removal of dentin
tissue during RCT renders the remaining hard tis-
sue more fragile. Consequently, post-root canal
treatment restorations must be meticulously
planned and evaluated based on the remaining
tooth structure, tooth position, functional require-
ments, and aesthetic considerations.”

Alongside technological advancements in the
field of conservative dentistry, there is an integra-
tion of composite resin with fiber reinforcement in
posterior teeth using a direct technique. Direct
composite onlay restorations are selected taking
into account the number of visits, laboratory costs,
and superior aesthetics, as they can replicate the
color and translucency of natural teeth.8 The fiber
reinforcement utilized is Ever-X posterior, manu-
factured by GC, which contains e-glass fibers (9%)
with a length of approximately 1.4 mm. This
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material exhibits mechanical properties such as
high wear resistance, fracture resistance, a color
closely resembling dentin, and favorable aesthet-
ics.? Moreover, fiber-reinforced composites offer
the advantage of reducing masticatory stress and
transmitting it to other tooth-supporting struc-
tures, thereby enhancing the retention and

strength of the dental restoration.10

CASE

A 30-year-old female patient presented to the
Soelastri Dental and Oral Hospital, Universitas Mu-
hammadiyah Surakarta, with a chief complaint of
dental caries. Subjective examination revealed a
decayed tooth in the upper right jaw for one year,
and no prior treatment had been performed on the
affected tooth. The patient had a history of gastri-
tis, with no known drug or food allergies.

Objective examination included both extraoral
and intraoral assessments. Extraoral findings were
within normal limits, with no abnormalities de-
tected. Intraoral examination revealed a cavity on
the disto-occlusal aspect extending to the pulp
chamber of tooth 14, with the following test re-
sults: probing (-), palpation (-), percussion (-). Pulp
vitality testing using ethyl chloride yielded a nega-
tive (-) response, and the electric pulp test showed
a value of 40.

Supporting examination involved periapical
radiography, which demonstrated a radiolucent
area on the disto-occlusal aspect extending to the
pulp chamber of tooth 14, along with widening of
the periodontal ligament at the apical third of tooth
14. Based on the subjective, objective, and support-
ing examinations, including periapical radiog-
raphy, it was concluded that the patient had pulp
necrosis accompanied by apical periodontitis in
tooth 14. The cavity had not extended below the

cervical line and remained confined to the crown.
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Figure 2. Periapical radiograph of tooth 14

CASE MANAGEMENT

First Visit: Following subjective, objective, and
supporting examinations, the patient was provided
with Communication, Information, and Education
(KIE) regarding their dental condition, including
the state of the tooth, diagnosis, treatment plan,
treatment procedures, and potential complica-
tions. The patient agreed to and understood the in-
formation conveyed and was subsequently
requested to sign the informed consent form. Sub-
sequently, an estimated working length measure-
ment was performed using radiography,
subtracting 1 mm, yielding an estimated working
length of 22 mm for the palatal root and 22.5 mm
for the buccal root.

The subsequent procedure was an open access

preparation, commencing with the preparation of

the required instruments and materials, including
a mouth mirror, explorer, cotton pliers, excavator,
metal round bur, endo access bur, diamendo bur,
rubber dam kit, and endodontic files (K-files size
#8, #10, and #15). Isolation of the operating field
was achieved using a rubber dam to prevent bacte-
rial and salivary contamination and to enhance cli-
nician visibility. Carious tissue removal was
performed using an excavator for soft carious tis-
sue and a metal round bur for hard carious tissue.
Access opening was performed using an endo ac-
cess bur with an "ovoid" outline form in a bucco-
palatal direction until the root canals were located,
followed by access enlargement using a diamendo

bur.

Figure 3. (A) Isolation of the operating field with rubber
dam placement, (B) Tooth 14 following open access
procedure

The orifices of the buccal and palatal root ca-
nals were located using a smooth broach. Pulp deb-
ridement was then performed using a barbed
broach inserted to two-thirds of the estimated
working length until the root canals were free from
debris and necrotic tissue. Root canal irrigation
was carried out using an irrigation syringe with
2.5% sodium hypochlorite (NaOCl), 2 mL, until the
canal was free of necrotic tissue, and the root canal
was subsequently dried using paper points. Deter-
mination of the actual working length was per-
formed using the direct observation method by
inserting a file to the estimated working length, fix-
ing it with a stopper, and taking a radiograph. The

results indicated the actual working length to be
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22.5 mm for the buccal root and 22 mm for the pal-

atal root.

Figure 4. Measurement of actual working length using
periapical radiography

Root canal dressing was performed by applying
calcium hydroxide powder (Ca(OH);) mixed with
iodine glycerin on a glass plate using a stainless-
steel spatula until a paste consistency was achieved.
This combination is used because it provides potent
antimicrobial activity and promotes the healing of
periapical tissues. Calcium hydroxide (Ca(OH),) is
widely used as an intracanal medicament due to its
multiple biological properties, including its role as
an antimicrobial agent, its ability to dissolve organic
tissue, promote healing in the presence of periapical
lesions, inhibit inflammatory root resorption, and
stimulate hard tissue formation. Its high pH (ap-
proximately 12.5) creates a strongly alkaline envi-
ronment that is detrimental to most endodontic
microorganisms, contributes to the inactivation of
bacterial endotoxins, and facilitates the breakdown
of necrotic tissue remnants. The addition of iodine
glycerin further enhances the antimicrobial efficacy
through the broad-spectrum antiseptic properties
of iodine, while glycerin functions as a viscous vehi-
cle that improves handling characteristics and ena-
bles sustained release and deeper diffusion of the
medicament into the dentinal tubules. Therefore,
this combination ensures effective intracanal disin-
fection and provides a favorable environment for

periapical tissue healing between treatment visits.
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This was inserted into the buccal and palatal root ca-
nals using a low-speed handpiece and lentulo spiral
until the canals were thoroughly coated. The patient
then received a temporary restoration (Caviton®,
GC). The patient was scheduled for a follow-up visit
after one week.

Second Visit: The second visit commenced with
a subjective examination, revealing no complaints
from the patient. Objective examination findings
were negative for probing, percussion, and palpa-
tion. Subsequently, rubber dam isolation was
placed, followed by root canal preparation using the
crown-down technique with ProTaper Hand Use in-
struments (Dentsply). This began with coronal
preparation using Sx and S1 ProTaper Hand Use in-
struments (Dentsply) at two-thirds of the working
length in both the buccal and palatal roots. The sub-
sequent stage involved apical preparation using
ProTaper Hand Use instruments (Dentsply) of sizes
SX, S1,S2,F1, and F2. Root canal irrigation was per-
formed after each file change using 2.5% NaOCl (2
mL) and 17% EDTA solution, interspersed with sa-
line solution. Upon completion of the preparation
stages for the buccal and palatal root canals, the ca-
nals were cleaned with irrigation using 2% chlor-
hexidine solution. Root canal dressing was then
performed by applying calcium hydroxide powder
(Ca(OH),) mixed with iodine glycerin to a paste con-
sistency, inserted using a lentulo spiral mounted on
a low-speed handpiece. The patient received a tem-
porary restoration (Caviton®, GC) and was sched-
uled to return for treatment after one week.

Third Visit: At the third visit, subjective exami-
nation results indicated no complaints from the pa-
tient. Objective examination findings were negative
for probing, percussion, and palpation. A bacterial
test was conducted, specifically the perhydrol test
using hydrogen peroxide (H,0,) solution, yielding a
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negative result (no air bubbles), thereby permitting
root canal obturation.

Root canal obturation was performed using the
single cone technique with gutta-percha and endo-
methasone sealer. A gutta-percha try-in was per-
formed according to the working lengths of the
buccal and palatal roots, corresponding to the final
ProTaper file used (F2): for the buccal root, gutta-
percha F2 with a working length of 22.5 mm; for the
palatal root, gutta-percha F2 with a working length
of 22 mm. The try-in was evaluated radiographically
to ensure the obturation material was precisely po-
sitioned at the apical constriction. Subsequently, the
gutta-percha was sectioned 2 mm below the orifice,
and vertical condensation was performed using a
hand plugger. A lining material, type I glass ionomer

cement (GIC), was applied, and a temporary resto-

ration was placed using Cavit.

Figure 5. Periapical radiograph image of the obturation
result

Figure 6. Result of gutta-percha cutting after obturation

Figure 7. Result of GIC lining application after gutta-
percha cutting

Fourth Visit: One week following obturation, a
follow-up visit was conducted. Subjective examina-
tion revealed no complaints from the patient. Ob-
jective examination findings were negative for
probing, percussion, and palpation, and no tooth
mobility was observed. Subsequently, the final res-
toration was performed using a direct composite
restoration with fiber-reinforced reinforcement.

The final restoration involved removing
enamel not supported by dentin, preparing the
cavity floor to be flat, creating a bevel on the ca-
vosurface line angle, and smoothing all sharp axial
wall angles. The entire prepared cavity was then
cleaned using a cavity cleanser. A sectional matrix
was placed to adapt the contour on the proximal
aspect. 37% phosphoricacid (acid etchant) was ap-
plied to the cavity for 20 seconds on enamel and 15
seconds on dentin, followed by rinsing and drying.
Next, a fifth-generation bonding agent was applied
to the cavity area using a microbrush and light-
cured for 20 seconds. Short fiber-reinforced resin-
based composite (everX Posterior) was applied to
the cavity floor to a thickness of half the cavity
depth and light-cured for 20 seconds. The subse-
quent stage involved applying packable composite
into the cavity using a plastic instrument with an

incremental oblique technique until shaped
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according to the tooth anatomy, followed by light

curing for 20 seconds.

Figure 8. Application of short fiber-reinforced resin-
based composite (everX Posterior)

The restoration result was finished using a yel-
low-band bur and polished using silicone rubber
points. Occlusion was then checked by asking the
patient to bite on articulating paper; thickened col-
ored areas indicating interference were addressed
by further finishing and polishing using a yellow-

band bur and silicone rubber points.

Figure 9. Result of direct restoration of tooth 14

DISCUSSION

Pulp necrosis is a pathological condition char-
acterized by the death of the dental pulp tissue,
characterized by the death of the pulp, while apical
periodontitis is a periapical lesion caused by infec-
tion from pulp necrosis.!!

The treatment for pulp necrosis is root canal
treatment. In this case, root canal treatment em-
ploys the crown-down technique. This technique

commences from the coronal portion of the root
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canal and proceeds toward the apex, aiming to
eliminate coronal constriction and reduce root ca-
nal curvature, thereby allowing the apical third to
be accessed more freely. The preparation creates a
larger taper, enabling irrigation solutions to pene-
trate deeper, thus removing pulp debris and ne-
crotic tissue before reaching the apical third, which
reduces the risk of debris extrusion into the apical
area and minimizes the potential for working
length changes.12

Irrigation serves to cleanse the root canal of
dentin and necrotic tissue.!3 In this case, irrigation
utilizes saline, NaOCl, 17% EDTA, and 2% chlor-
hexidine. Saline mainly functions to flush out de-
bris generated during instrumentation and acts as
an intermittent irrigant. NaOCl has advantages as
an irrigating solution; it dissolves organic tissue,
acts as an antibacterial agent by eliminating Enter-
ococcus, Actinomyces, C.albicans, and other micro-
organisms that are difficult to eradicate from the
root canal, and exhibits bleaching action, lubricates
the canal, is readily available, and is economical.14

Dressing in this case involves the application of
calcium hydroxide powder (Ca(OH),) with iodine
glycerin, which is inserted and evenly distributed
across all root canal walls to ensure diffusion into
the dentinal tubules and root canal. Calcium hy-
droxide (Ca(OH),) has multiple uses as an antimi-
crobial agent, dissolving organic tissue, promoting
healing if periapical tissue lesions are present, in-
hibiting inflammatory resorption, and stimulating
hard tissue formation.!>

Before obturation, a bacterial test in the root
canal is necessary to determine if there are signs of
active infection within the root canal.3 Obturation
is a critical stage and a cause of failure in some
cases due to non-hermetic obturation. In this case,
obturation uses the single cone technique, employ-

ing the last gutta-percha cone corresponding to the
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last preparation file. The single cone technique is
chosen because it exhibits microleakage and good
apical penetration, similar to other techniques.
Furthermore, filling can be conducted more
quickly and easily, saving time and being more
comfortable for both the patient and the opera-
tor.16

Root canal treatment is successful, but teeth
that have lost a substantial amount of enamel and
dentin structure require final restoration. In this
case, the final restoration uses a direct onlay with
fiber reinforcement.

This has the advantage of withstanding masti-
catory pressure in posterior teeth; composite resin
with a fiber base is increasingly used in conserva-
tive dentistry due to its good strength and aesthetic
properties, as it has a translucent color resembling
natural tooth.1?

Fiber-reinforced material consists of fibers
with a diameter of 7-10 um, composed of fiber
components mixed with a resin polymer matrix.
These two materials have interrelated functions:
the fiber acts as reinforcement against pressure,
while the matrix distributes pressure/load be-
tween fibers, thereby absorbing pressure. There-
fore, fibers used as a lining material in cavities are
believed to enhance fracture resistance and
strengthen restorations after root canal treat-
ment.18

Based on various studies, short fiber-rein-
forced resin-based composites can strengthen
tooth structure, particularly in teeth after root ca-
nal treatment with significant loss of enamel and
dentin.1? Fibers exhibit better strength and lower
shrinkage compared to other composites.2? The fi-
bers they contain can inhibit fractures and provide
higher flexural strength, and pressure can be dis-
tributed to other tissues.?! Furthermore, it can be

used to replace dentin because it is "similar" in

terms of elastic modulus, load-bearing capacity,

and crack resistance.10

CONCLUSION AND SUGGESTIONS

Root canal treatment aims to eliminate infec-
tion and microorganisms within the root canal sys-
tem. An appropriate final restoration following
root canal treatment is necessary to restore tooth
function and aesthetics. A direct onlay with fiber-
reinforced reinforcement is used as the final resto-
ration due to its ability to withstand masticatory
forces and distribute them to the supporting dental
tissues, thereby enhancing the retention and
strength of the dental restoration. Direct compo-
site onlay restorations are selected taking into ac-
count the number of visits, laboratory costs, and
superior aesthetics, as they can replicate the color
and translucency of natural teeth.8 The fiber rein-
forcement utilized is Ever-X posterior, manufac-
tured by GC, which contains e-glass fibers (9%)
with a length of approximately 1.4 mm. Fiber-rein-
forced material consists of fibers with a diameter
of 7-10 pm, composed of fiber components mixed
with a resin polymer matrix. These two materials
have interrelated functions: the fiber acts as rein-
forcement against pressure, while the matrix dis-
tributes pressure/load between fibers, thereby
absorbing pressure. This approach improves the
long-term prognosis and overall success of the

treatment.
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