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Abstract

Background: Secondary endodontic infections often present significant clinical
challenges, particularly in athletes where restorative phases must prioritize
biomechanical resilience against high-impact orofacial trauma. This clinical
report describes the non-surgical retreatment of an anterior-lateral tooth in a
32-year-old male with a history of physical activity-related dental trauma. Case
Presentation: The patient presented with localized swelling and spontaneous
pain in the maxillary right lateral incisor. Clinical and radiographic examinations
revealed symptomatic apical periodontitis associated with an underfilled
obturation and a radiopaque unimetric post. Management: The intervention
focused on the precise removal of the unimetric post using ultrasonic tips and
the existing gutta-percha with H-files to minimize dentinal damage. Following
thorough disinfection with sonic-activated NaOCl and EDTA, the canal was
obturated using a single-cone technique with a bioceramic sealer. The
restorative phase utilized a "no-post" protocol, employing short fiber-
reinforced composite to create a biomimetic core, finalized with a monolithic
zirconia crown. Conclusion: At the follow-up, the patient was asymptomatic
with stable gingival health. This approach demonstrates that replacing rigid
posts with biomimetic materials and high-strength zirconia effectively resolves
infections while reducing the risk of catastrophic root fractures—a critical
consideration in sports dentistry.

Keywords: Endodontic retreatment; Sports dentistry; Monolithic zirconia;
Biomimetic Dentistry; Bioceramic sealer; Metal post removal.

INTRODUCTION

Root canal treatment (RCT) is the management of infected pulpal and periapical tissue, this

procedure employs the concept of biomechanical debridement that involves the use of rotary
mechanical files and chemical irrigants to eliminate the pathogen bacteria in pulpal and periapical
tissuel. Following the biomechanical debridement, the root canal then obturated with
biocompatible sealing material to ensure no bacterial penetration?. The clinical success rates of
root canal therapy was 92.6% for absence of symptoms and reduction in periapical lesion size and
82.0% for complete of bone healing, with minimum period follow up is 1 year to 4 year®.

Journal of Maxillofacial and Dental Sport Science 2026, Volume 1, Issue 1 https://journal.unesa.ac.id/index.php/jomads



https://journal.unesa.ac.id/index.php/jomads
https://doi.org/10.26470/jomads.v1i1.53181
mailto:nadiamaharani@unesa.ac.id
https://doi.org/10.26470/jomads.v1i1.53181
https://doi.org/10.26470/jomads.v1i1.53181
https://creativecommons.org/

Maharani ND. Journal of Maxillofacial and Dental Sport Science 2026, Volume 1, Issue 1 14

One study mention about the long-term tooth survival rates at 97% after 10 years,
decreasing to 68% after 37 years. This study also stated high longevity in symptomless function of
endodontically treated teeth (ETT), this indicated ETT has favorable prognosis (up to 30 years), and
establishing RCT as reliable treatment modality for pulpal periapical infections®. Despite the high
clinical success of primary root canal, it often encounters a post treatment disease or secondary
endodontic infection that associates with intra radicular and extra radicular periapical bacteria®. This
secondary infection is characterized with symptomatic clinical presentation and newly developed of
periapical lesion in radiograph examination®. In the present of persistent of endodontic lesion after
initial therapy, endodontic retreatment should carry out as treatment option>®. This non-surgical
treatment entails the removal of previous canal fillings (with/ without post), followed by thorough
disinfection and the placement of new sealing materials®.

One of the most challenging for retreatment procedures, is the removal of root canal filling
materials and post that retained the previous restoration. Endodontic treated teeth often come with
loss coronal structure due to caries or previous restoration, some radicular post may also be found in
ETT, even though the benefits of post placement is controversial up until now’. Attaining removal of
root canal filled material to gain access into a periapical should be done precisely and carefully in
order to maintain tooth viability, avoiding root fractures, dentinal microcracks, and excessive tissue
loss®. As numerous studies stated that removal of post for retreatment purposes is a highly risk
procedures that can lead to root fracture and loss of sound remains dentin’.

The long-term survival of an ETT and endodontically retreated teeth (ERT) is largely dictated
by the quality of the post-endodontic restoration. A definitive restoration is essential to preserve and
protect the remaining tooth structure while effectively restoring its esthetic appearance, anatomical
form, and clinical function®. Post retained restoration poses several drawbacks, such as compromised
of structural integrity of endodontically retreated teeth due to removal of peri-cervical root canal
dentine that leads to crown root fracture!®!!. Despite the contentious of post placement in ETT and
ERT, the longevity of ETT and ERT restorations depend on various factors, such the ferrule effect,
root crown ratio, choice of post materials, and the design of coronal restoration?2.

The existing scientific literature underscores a high incidence of maxillofacial and dental
trauma within the athletic community and sports injury rates vary from 8% to 45%'%. Treatment of
sports injuries consisted of endodontic and peri-radicular care, splinting, and orthodontics, as well as
the implementation of a stabilizing plate®, studies also show a higher need of endodontic treatment
in athletes than non-athletes®.

Note that for athletes, the choice of restoration for an ETT is even more critical, the
restorative phase of endodontic retreatment must prioritize biomechanical resilience against the
unique risks of orofacial trauma and intense physical clenching. This clinical report describes the non-
surgical endodontic retreatment of an anterior-lateral tooth in a high-impact patient, focusing on the
removal of a unimetric post and the subsequent restoration with a post-free monolithic zirconia
crown to achieve both biological healing and biomechanical resilience

CASE

32 years old male came to private practice with complaining localized swelling and provoking
pain in his right upper anterior teeth. The patient reported a spontaneous pain that persists 5 days
prior the emergency treatment. The patient had history of dental trauma approximately 4 years ago
due to physical activities, and had, for which root canal treatment was subsequently performed.

Extraoral examination revealed no swelling. Intraoral examination shows a tenderness to
palpation at the right lateral incisor, though no fluctuant swelling was detected. Intraoral
examination shows that maxillary right lateral incisor had a composite restoration on the labial and
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GIC base on the palatal aspect. The tooth was not responding upon pulp testing and exhibit
sensitivity to both percussion and bite test (Figure 1). The patient had disclosed no systemic condition
or known allergies

Figure 1. Preoperative status of tooth 12 showing existing restorations, pulp necrosis,
and symptomatic apical periodontitis

Periapical radiographic examination showed a radiopaque intra radicular restoration
suggestive a unimetric post along with underfilled obturation material. Periapical area exhibited a
diffuse radiolucency, indicating a periapical pathology (Figure 2). Based on the performed
examination, the diagnosis previously treated teeth with symptomatic apical periodontitis. Following
thorough discussion regarding treatment options, the patient provided informed consent for a non-
surgical endodontic retreatment, the restorative phase consists of a monolithic zirconia crown
without intra radicular post to maximize the preservation of remaining tooth structure.

Figure 2. Periapical radiograph of tooth 12 showing a unimetric post, underfilled obturation, and
diffuse apical radiolucency

CASE MANAGEMENT

After informed consent and informed to consent attained from patient. The procedure
commenced with patient preparation, including a 30 second rinse of 1% povidone iodine, and given
local anasthesia, and the tooth was isolated on rubberdam. GIC restoration and remnant caries was
removed using a highspeed bur in order to expose the unimetric post. After the unimetric post
exposes, ultrasonic smooth tip was (EMS E4) was utilized in clockwise direction to facilitate the
unscrewing of the post from coronal third. Once the post was sufficiently loosened, the post was
retrieved from the root canal. Copius irrigation of saline also used to prevent overheating.
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After gutta-percha was exposed, the removal previous gutta percha was done by using H file
(denstply), prior the removal gutta-percha was softened with drop of solvent. Two Hedstrom file (H
file) (Dentsply Sirona), were then advanced into the root canal to engage the existing gutta percha
from both opposite directions, the H files were then rotated to lock the obturated material and the
mass was retrieved with a firm coronal pull (figure 3)

Figure 3. The retrieved of intraradicular post and gutta percha

Root canal negotiation was performed, and the work length was determined using apex
locator and confirmed with diagnostic wire photo, it was 23 mm (Figure 4). Macro Glide path
obtained with proglider dentsply, A macro glide path was established with a ProGlider rotary file
(Dentsply Sirona), and root canal preparation was completed using the crown-down pressure less
technique with ProTaper Gold (Dentsply Sirona) files up to F3 (30/09) on canals.

Irrigation technique involved sequential use of 2.5% sodium hypochlorite (NaOCIl) after each
file change, activated by sonic agitation (NSK TiMax S970, with Eddy tip) to enhance debris removal,
followed by sterile water rinse and recapitulation with K-File #10. Final irrigation consisted of 2.5%
NaOCl, sterile water, 17% EDTA to remove the smear layer, and a final sterile water rinse, all
activated by sonic agitation. The clinical fit of master cone gutta percha was assessed clinically and
confirmed by periapical radiograph (Figure 5). The canal was given intracanal medicated CaOH paste
(Ultracal) and temporize with GIC IX to ensure proper disinfection before obturation procedure.
Patient then told to come back after 2 weeks.

Figure 4. DWP cohﬁrmation Figure 5. Master cone trial

Upon second visit, patient was asymptomatic. The temporized remain intact and clinical
testing yielded negative results for percussion and biting sensitivity. Temporized material was
removed and intracanal medicaments was eliminated via irrigation protocol. The root canal
revealing dry from inflammatory exudates, establishing ideal condition for obturation step.
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Final irrigation consisted of 2.5% NaOClI, sterile water, 17% EDTA to remove the smear layer,
and a final sterile water rinse, all activated by sonic agitation. Canals were dried using endo suction
and paper points. Obturation technique employed the single-cone technique with F3 gutta-percha
(30.09) and bioceramic sealer (Ceraseal; Metabiomed), the obturation then confirmed
radiographically (Figure 6). A temporary filling was placed, and the patient was scheduled for
restoration phase.

Figure 6. Periapical radiograph of obturation

At third visit, patient was asymptomatic and there weren’t abnormalities in soft tissue, so
this visit is scheduled for restoration phase. Before the procedure, shade selection is begun with
VITA 3D master with the help of dental photography and diffuser, to minimize the reflected light.
Patient agreed that 3M2 shade is the most resemblance to his dentition (Figure 7). The chosen
material and design for this patient was monolithic zirconia full crown without intra radicular post.
After the temporary filling was removed, and gutta-percha was reduced 3 mm below the orifice using
a heated plugger. A total etch 37% phosphoric acid was used to remove remained smear layer and
self-etch adhesive (Single Bond Universal Adhesive; 3M ESPE) was applied to the orifice, air-thinned,
and light-cured. The orifice seal obtained with bulkfill flowable resin composite (3M™ Filtek™ Bulk
Fill Flowable Restorative) followed by fiber reinforced composite (EverX Posterior; GC) to create the
core for crown. The teeth then prepped for a monolithic zirconia crown.

Figure 7. Shade selection using vita 3D master

The impression technique used in this case was double impression technique, and bite
registration was made using light body polyvinyl siloxane (Aquasil Ultra+; Dentsply Sirona). During
crown fabrication periods, patient was given a provisional crown made from bis-acryl resin
(Luxatemp Fluorescence, DMG USA). After Zirconia crown is done, it was tried onto the patient to
checking colour stability, occlusion and articulation.

After tried onto the cavity, the intaglio surface of crown was cleaned, and air abraded with
silica-coated alumina particles (50 pum to 60 pum) at a low pressure. Then apply a 10 MDP containing
primer (MonoBond; Ivoclar) onto the intaglio surface, air brush until no mobile film.
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The tooth surface was cleaned with a rotary brush and pumice, brushed thoroughly for 10
seconds, and dried, then primer was applied into the tooth surface (Multilink Primer; Ivoclar), then
brushed with maximum air pressure fo 5 seconds. The Zirconia crown was cemented with self-
adhesive resin cement (Multilink Speed; Ivoclar), and tack cured for 2 seconds for an easier excess
cement removal. Light cure each surface or margin fo 20 seconds (LED 700mW/cm?). After the
cement set, occlusion, marginal adaptation, and proximal contacts were verified (Figure 8). Follow-
up visits at one-week intervals confirmed no patient complaints, normal gingival health and stable
restoration.

Figure 8. Comparison between the finalized tooth preparation (left) and the clinical appearance
of the definitive restoration after cementation (right)

DISCUSSION

Maxillary central incisors are prone to injured in contact sports trauma due to their
prominent position, when this happen conservative management should be yielded to preserving
functional and natural dentition *4. There are numerous type of trauma that could injured dental
hard tissue and periodontal such as enamel infraction, crown root fracture with/ without pulp
involvement, luxation, even avulsion ¢, Study mentioned that pulp necrosis was the most frequent
complications of all accounted 26.9%, with intrusive luxation in immature teeth shows the highest
susceptibility. This finding also aligns with 5 years follow up study that subjects who experienced
subluxated, intruded and avulsion type of trauma frequently progress to pulp necrosis!®'’.

Root canal treatment is modality to treat pulpal necrosis and periapical lesions. Because
chronic dental infections can negatively impact a athletes' general health and performance. When
initial endodontic treatment fails to resolve an infection, management involves tooth-conservative
interventions—specifically non-surgical and surgical retreatment protocols. In this case, patient
had history of trauma, following this blood supply to the pulp has been interrupted and bacteria
have infected the root canal, seen radiographically as a periapical lesion®. The teeth were already
treated root canal but undergone a failure, this failure may be caused by persistent bacteria species
such as Actinomyces and Propionibacterium, that often forms a extra radicular biofilms?®. In this
patient, poor condensation along with inadequate filling length, and poor-quality coronal seal,
became the risk factor of post endodontic treatment disease?. First step in retreatment
procedures is to remove previous root filling material includes intra-radicular post and gutta-
percha, this should ideally be complete to expose areas of the root canal system where infection
foci may exist. Despite modern specialized tools, completely removing old filling material remains
unpredictable. This is especially difficult in the apical region, where curves and anatomical
complexities make thorough cleaning nearly impossible®®.

In this case removal unimetric post were done using ultrasonic tips in order to minimize
damage to remaining root dentinal structure, as root canal retreatment procedures tend to cause
more dentinal defects in remaining root canal if not done properly. This aligns with study
recommend that the removal of screwed post is performed with utilizing ultrasonic instrument®.
Ultrasonic tips have been shown minimizes tissue loss during metal post (MP) removal, when used
in short period of time.
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To remove active or screw-retained posts, the surrounding core material is should be
removed first to facilitate the ultrasonic tips, then the tip is moved in a circumferential counter-
clockwise (CCW) motion to loosen the post. Throughout the process, continuous cooling is essential
to prevent heat-induced damage to the periodontal tissues®®. The removal of gutta percha in this
case was done using H —file, because there was sufficient space between the old filling material and
dentin wall, so the file could enter easily and engage the gutta percha. H —file also produces less
residual debris than contemporary rotary techniques it has circular cross section, so it gives a cutting
action in longitudinal strokes that is ideal for retrieving gutta-percha®.

Mechanical preparation done until F3 using crown down pressure less motion, as the initial
canal diameter also 30 mm, study stated that final canal preparation should at least the same size as
previous diameter and work length to ensure optimal cleaning, but further enlargement of peri
cervical dentin should be avoided to lowering the risk of fracture'®. Instrumentation technique and
irrigant protocols also play roles in the outcomes of retreatment procedures®®. NaOCl| with varied
concentration effectively removing organic tissue, alongside with EDTA allows for comprehensive
smear layer removal. Combination of NaOCl and EDTA has enhances the disinfection and remains
the golden standard irrigator in various clinical settings®..

Mechanical agitated the irrigants solution has significant success in decreasing residual
bacterial presence within the root canal system. Sonic agitation system facilitates biofilm removal
using acoustic streaming from canal walls2. E. faecalis is frequently linked to persistent endodontic
infections. Studies shows that usage of Calcium hydroxide as an intracanal medicament could reduce
bacterial loads, pro-inflammatory cytokines (PICs), and their endotoxins. It also helps minimize the
intensity of postoperative pain following treatment?3.

Bioceramic sealer with single cone technique obturation was used in this case, bio ceramic

sealer has an osteoconductive and biocompatible capacity so it might help in bone regeneration of
periapical lesion. Bioceramic also has a hydraulic property to ensure a better sealer penetration
into the dentinal tubules, so it creates a mechanical barrier against bacterial leakage®*. Bioceramic
also shown to be able to reducing inflammation and pain by inhibits the activation of nociceptors®.

Endodontically retreated teeth have less fracture resistance due to extensive loss of healthy
hard tissue than vital teeth. In this case conventional full coverage crown was chosen to protect the
remaining teeth, and restore its function, aesthetics and anatomy. No post approach was used in
this case, numerous study state that post doesn’t significantly affect the strength of root and it dodnt
improve the survival of ETT'¥%, In systematic review study shows that the presence of post is
associated with increased risk of failure®®.

Short fiber reinforced composite (Ever X) was used instead of post, because its fibrous
structures act as stress absorbing properties in dentino-enamel junction. It also has similar flexural
strength and fractures toughness as dentine, so it enhances the fracture resistance of restoration
and arrest crack propagation in ETT?"/?8, Zirconia is a biocompatible material with aesthetic appeal,
durability, and less plague accumulation in crowns. Zirconia has excellent mechanical properties,
with flexural strength reaching 1200 MPa and toughness reaching 10 MPa. However, it requires
aggressive tooth reduction and is expensive?. Zirconia enhances aesthetics by effectively masking
dark substrates with excellent opacity in infrared and visible spectrum due to its large grain size, low
absorption coefficient, high refractive index, and low residual porosity®°. Athletes face a
substantially higher risk of orofacial trauma and intense functional loading, where traditional posts
can act as wedges and cause catastrophic vertical root fractures; however, preserving the peri
cervical dentin and utilizing the high flexural strength of a monolithic zirconia crown provides the
biomechanical resilience and increasing durability for patients in high-impact environments

In conclusion, the successful management of this case demonstrates that non-surgical
retreatment combined with a "no-post" protocol effectively addresses secondary endodontic
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infections while maximizing structural integrity. By utilizing ultrasonic instrumentation for precise
post removal and bioceramic sealers for an optimal biological seal, this approach preserved critical
radicular dentin and facilitated periapical healing. Replacing the rigid metal post with short fiber-
reinforced composite allowed for a biomimetic restoration that mimics the stress-absorbing
properties of the natural dentino-enamel junction, which is especially significant in sports dentistry.

CONCLUSIONS

This case highlights that non-surgical retreatment utilizing a "no-post" protocol effectively
resolves secondary infections while maximizing structural longevity. Utilizing material that
resemblance natural properties of dentin could enhanced biomechanic stress distribution. This
approach is particularly significant in sports dentistry, that the goal is to preserve healthy tissue,
substantially reducing the risk of catastrophic root fractures during high-impact athletic trauma.
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