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Abstract

Background and Aim: Avulsion with replantation of permanent teeth carries a high risk of external inflammatory root
resorption (EIRR). This case report outlines the management of severe EIRR in replanted maxillary incisors after delayed
endodontic care and an extended period of splinting.

Case Presentation: A 16-year-old male presented with a 3-month history of anterior maxillary pain and swelling. Six months
earlier, teeth 21 and 22 (FDI) had been avuised in a road traffic accident, replanted after more than one hour, and stabilized
with a flexible splint for six months. Radiographic examination revealed severe EIRR in both teeth and an acute apical abscess at
tooth 22. Endodontic treatment was completed over three visits via an intracanal calcium hydroxide (CH) dressing, followed by
obturation with a calcium-silicate—based bioceramic (Cold-Ceramic). At the 14-month follow-up, radiographs demonstrated
complete periapical healing with replacement resorption. The teeth remained functional and asymptomatic.

Conclusion: When endodontic treatment is initiated late, the staged use of CH may aid in the resolution of apical pathology and
help maintain function in replanted teeth with EIRR. Extended splinting may be related to replacement resorption; therefore,
stabilization should be flexible and time-limited.
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(4). If the PDL becomes necrotic, bone may replace
the root structure through a process of replacement
resorption. Bacterial contamination of a necrotic
canal may initiate external inflammatory root
dental injuries, with marked effects on aesthetics, resorption (EIRR), a complication that is more likely

function, and well-being in children and adolescents after delayed replantation or unsuitable storage of
(1). Although uncommon, it accounts for 0.5% t0 1o avulsed tooth (5-8). EIRR occurs in

16% of dent.al traumas._Maxillary central incisors are approximately 30% of replanted teeth (9).

most often involved, with a peaTk between 7 a.nd 1.4 The prognosis depends on PDL cell survival,
years of age (2). When feasible, replantation is  ..entoblast integrity, and pulp status (5, 10).
preferred because it restores appearance and [ adiate replantation or placement in an
function and helps maintain quality of life (3). appropriate storage medium preserves PDL cells and

Introduction

Dental avulsion is the complete displacement of a
tooth from its socket and is one of the most severe

Healing after replantation proceeds through distinct
pathways. Periodontal ligament (PDL) healing is the
desired outcome and supports long-term retention

reduces the risk of ankylosis and resorption (11, 12).
Pulp necrosis is common and usually requires
prompt endodontic therapy, whereas immature
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teeth may revascularize (13, 14). Risk is modified by
the root development stage, extra-alveolar time, and
timing of care, and delayed endodontic treatment is
associated with more severe EIRR (15, 16).

The  International  Association of  Dental
Traumatology (IADT) recommends initiating root
canal treatment within 7-10 days after replantation
to limit inflammatory resorption (17). Calcium
hydroxide (CH) is widely used as an intracanal
medicament. Its high pH and antimicrobial activity
can arrest resorption and support repair (18). Once
severe resorption develops, management is difficult,
and the prognosis remains guarded, which often
necessitates coordinated care and long-term
follow-up (1).

This report presents severe EIRR in replanted
maxillary incisors managed successfully despite
delayed endodontic intervention. The evidence for
such outcomes is limited. The aim is to outline key
diagnostic findings, a practical treatment sequence,
and follow-up strategies for advanced resorptive
change.

Materials and Methods
Patient information

A 16-year-old male presented to the Department of
Endodontics, AJA Dental School, with a three-month
history of pain and swelling in the anterior maxilla.
Six months earlier, teeth 21 and 22 had been avulsed
in a motor vehicle accident. The extraoral dry time
exceeded 60 minutes, and the teeth were stored in
gauze before replantation. At the time of injury,
tetanus immunization and antibiotic administration
were not documented. The avulsed teeth were kept
dry for several hours and then replanted and
splinted at another clinic. Prereplantation root
surface management was not recorded. The patient
was healthy and had no relevant family history. He
remained symptomatic when he sought care. The
medication history from the emergency visit was
unavailable, and hospital records could not be
retrieved.

Clinical and radiographic findings

Intraoral examination revealed a flexible splint from
teeth 13 to 23 that had been in place for six months
(Figure 1a). The splint consisted of a 0.7 mm
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stainless steel wire and composite resin. The splint
was removed at the first visit. Both replanted teeth

exhibited Grade 2 mobility according to Miller’s
mobility index. Tooth 21 responded differently to
sensibility testing, and tooth 22 was tender to
percussion. Palpation caused discomfort at tooth 21
and pain at tooth 22. A buccal sinus tract was
present at 22. Thermal and electric pulp tests were
negative for both teeth, indicating pulp necrosis.
Cold testing was performed with a cold spray, and
EPT used Digitest 2 with adjacent teeth as controls.
Periapical radiographs revealed severe EIRR at 21
and 22, with adjacent bone loss (Figure 1b). Apical
resorption was advanced at both roots. The sinus
tract tracing at tooth 22 was localized to the apex,
which was consistent with an acute apical abscess
(Figure 1c). Periodontal probing revealed normal
sulcular depths at tooth 21 (1-2 mm). At tooth 22, a
14 mm periodontal pocket was detected at the
mid-buccal surface, with moderate bleeding on
probing.

4.

Figure 1. Baseline clinical and radiographic findings. (a)
Clinical view showing a flexible splint from tooth 13 to
tooth 23 that had remained in place for six months. No
endodontic treatment had been initiated. (b) Preoperative
periapical radiographs showing severe EIRR in teeth 21
and 22 with adjacent bone loss. (c¢) Gutta-percha tracing of
a deep buccal periodontal pocket at tooth 22.

Diagnostic assessment

External inflammatory root resorption was
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diagnosed for teeth 21 and 22. Evidence included
radiographic loss of root structure, negative pulp
sensibility results, and clinical signs of infection.
Both teeth showed pulp necrosis. The periapical
diagnosis was chronic apical periodontitis for tooth
21 and an acute apical abscess arising from a chronic
lesion for tooth 22. The likely etiology was bacterial
contamination, resulting from delayed endodontic
treatment and prolonged splinting.

Therapeutic intervention

After discussion of risks and prognosis, written
informed consent was obtained. Local anesthesia
was administered with 2% lidocaine containing
1:80,000 epinephrine. The teeth were isolated with a
rubber dam to maintain asepsis. Access cavities were
prepared under sterile saline irrigation. The
Working length was established using an electronic
apex locator and verified radiographically,
measuring 15 mm for tooth 21 and 14 mm for tooth
22 with size 20 K-files (MANI®, Tochigi, Japan)
(Figure 2a).

Canal preparation followed a conservative step-back
technique with hand files, then rotary
nickel-titanium instruments (HAMERZ E_FLEX
GOLD). The objective was to preserve remaining
dentin in roots compromised by inflammatory
resorption and reduce unnecessary removal of
dentin, which is linked to lower fracture resistance

in endodontically treated teeth (19).

Each canal was irrigated with 20 mL of 1.5% sodium
hypochlorite  (NaOCl). A moderate NaOCl
concentration was selected to balance disinfection
with preservation of dentin structure, as higher
concentrations can weaken root dentin. A final rinse
with 17% EDTA removed the smear layer and
enhanced medicament penetration, followed by
saline to eliminate residual irrigant (20).

CH paste (Golchadent, Iran) was placed as the
intracanal medicament. The access cavities were
sealed with 3-4 mm of self-cured glass ionomer
cement over a resin-bonded base (GC Fuji, Japan)
(Figure 2b). CH was used to increase intracanal pH,
inhibit clastic activity, and control infection,
supporting arrest of external inflammatory root
resorption (21).

At the three-week review, symptoms had lessened,
but mild discomfort persisted. The canals were
re-irrigated, and the CH dressing was renewed

to maintain antibacterial and antiresorptive action.
This  protocol  follows guidelines
recommending CH placement for several weeks
with replacement as needed. The teeth were
resealed (22).

Three weeks later, the patient was asymptomatic,
and mobility had decreased. After cleaning and
irrigation, obturation was completed with a
cold-ceramic bioceramic putty placed to working
length (Figure 2c). Cold-ceramic was selected for its
biocompatibility, dimensional stability, and ability to
adapt within irregular resorptive defects. Its alkaline
calcium-silicate composition favors sealing and
tissue repair. Post-obturation radiographs showed
dense, void-free fills (23).

Analgesia consisted of 400 mg ibuprofen. No
antibiotics were prescribed because there were no
systemic signs of infection, and adequate drainage
and debridement had been achieved, consistent with
endodontic stewardship principles (24).

Definitive restoration was planned for one month
later. In the interim, the access cavities were
restored with type II glass ionomer cement to
maintain coronal seal and permit follow-up
evaluation (Figure 2d).

trauma

.

Figure 2. Endodontic treatment steps. (a) Working length
determination. (b) Placement of the CH as the intracanal
medicament. (c) Postobturation with a bioceramic
material (Cold-Ceramic). (d) Access cavities sealed with

glass ionomer cement.
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Follow-up and outcomes

At three months, both teeth were stable with no
mobility. The patient was advised to avoid hard
foods, maintain excellent oral hygiene, and
discontinue nail biting. Reviews at three, six, and
twelve months revealed no complications.

At fourteen months, the patient remained
asymptomatic. Radiographs revealed replacement
resorption with complete periapical healing and
hard tissue formation around both roots (Figure 3b).
Intraoral examination revealed healthy soft

tissues and stable function (Figure 3d). The patient’s
function was restored, and the patient was satisfied
with the aesthetic results. The sinus tract had
resolved, and both teeth produced a metallic sound
on percussion.

Figure 3. Clinical and

(a) Pretreatment periapical radiograph. (b) Fourteen-

radiographic  follow-up.

month follow-up radiograph showing replacement
resorption with complete periapical healing. (c) Intraoral
view at baseline with the splint in place. (d) A 14-month

follow-up revealed healthy tissues and stable teeth

Patient education and maintenance

The patient and his parents were counseled
regarding the uncertain long-term prognosis. They
were instructed to avoid excessive biting forces,
maintain meticulous oral hygiene, and attend annual
reviews.

Summer And Autumn 2025; Vol. 37, No. 3-4

Discussion

This case involved severe EIRR affecting two
replanted maxillary incisors after delayed
endodontic care and prolonged splinting. Staged CH
medication followed by bioceramic obturation
coincided with the resolution of symptoms,
periapical healing, and a stable radiographic
appearance at 14 months.

EIRR develops when bacterial products from a
necrotic canal reach injured periodontal tissues
through dentinal tubules or cemental defects, which
activate clastic cells and lead to root loss (7, 8). CH
offers disinfection and an antiresorptive effect.
Renewal maintains an alkaline environment until
clinical stability returns (18). We completed
obturation with a bioceramic material to secure a
seal and biocompatibility in roots with irregular
resorptive defects (25).

Current guidance recommends initiating root canal
treatment 7 to 10 days after replantation to limit
inflammatory resorption (17). Delays in endodontic
therapy and extended splinting are associated with
greater periodontal ligament necrosis and higher
resorption risk (5, 6, 15, 16, 26). When treatment
begins late, thorough chemical disinfection with CH
can still arrest EIRR and allow recovery (27). In this
patient, CH was renewed until pain and the sinus
tract resolved, then obturation was completed.

This case differs from published reports in several
significant ways. Most documented cases involve
younger patients and earlier treatment, whereas this
16-year-old presented after a prolonged extraoral
period, delayed initiation of endodontic therapy, and
six months of splinting, factors known to increase
the likelihood of replacement resorption. As
reported by Di Giorgio et al. and Asgary et al,
intracanal disinfection with CH, followed by
calcium-silicate obturation, led to the resolution of
apical pathology and preservation of function
(28-30). In those cases, however, treatment began
sooner and splinting was shorter, and replacement
resorption was less evident. Reports describing
delayed replantation with adjunctive root surface or
intracanal procedures show inconsistent outcomes
but generally involve early disinfection rather than
intervention months after injury (31, 32).

The six-month splint likely increased periodontal
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damage and favored replacement resorption.
Shorter, flexible splinting tends to support
physiologic healing and reduce ankylosis risk (33).
After long extraoral times, replacement resorption is
common. In growing patients, it may progress slowly
yet still permit a period of function (34).

Close follow-up is essential. Examinations should
include percussion tone, probing depths, mobility,
symptoms, and serial radiographs (1). In this case, at
14 months, the periapical tissues appeared healed,
and function was stable, with no radiographic
progression of EIRR.

This report has clear limits. It is a single case without
a comparator, so causality cannot be proven (35).
The follow-up interval is modest, and replacement
resorption may continue for years after trauma (36).
Periapical radiographs can underestimate early or
three-dimensional defects. Cone-beam computed
tomography (CBCT) could have provided a more
precise volumetric assessment (37, 38). Bioceramic
materials vary in formulation and handling, and
alternative obturation strategies such as mineral
trioxide aggregate or thermoplasticized gutta-percha
with a bioceramic sealer might perform differently,
but this cannot be tested here (39). Patient factors
such as systemic health, bone remodeling, and root
form also limit generalizability (35).

Alternative or adjunctive approaches deserve
consideration in selected scenarios. Advanced or
inaccessible lesions may need surgical management,
such as root surface treatment or retrograde filling
(40). Regenerative protocols remain experimental in
traumatized, resorbing teeth, but could be explored
in tightly defined cases (41). Adjunctive measures,

including topical corticosteroids, have been
proposed for resorption control and may warrant
study (42).

When optimal immediate care is missed, a salvage
strategy is still possible. Eliminate intraradicular
infection with CH, delay obturation until clinical
stability is achieved, then use a bioceramic material,
and monitor the patient closely. Early endodontic
intervention remains the preferred course of action.
Future work should include longer follow-up
periods, volumetric imaging, and comparative
designs to clarify which interventions truly alter the
trajectory of EIRR and replacement resorption.

Conclusion

Severe EIRR in replanted incisors can be controlled
when intraradicular infection is eliminated and
when obturation is deferred until the tooth is
clinically stable. In this case, CH dressing followed by
bioceramic obturation relieved symptoms and
restored function despite delayed care and
prolonged splinting. At 14 months, the periapical
tissues had healed, and replacement resorption was
present without any clinical symptoms.

Statement
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