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Abstract

Introduction: Fracture of endodontic instruments represents a significant clinical challenge, particularly in emergencies where infection
and severe pain are present. When nonsurgical retreatment and apical surgery are not feasible, intentional replantation may serve as a
valuable tooth-salvage option.

Case Presentation: A 60-year-old female presented with severe spontaneous pain (Visual Analog Scale [VAS] 9/10) in a mandibular
second molar associated with an inadequate root canal filling and a fractured endodontic instrument in the mesial root. Emergency
palliative care was initiated on the day of presentation, including a nonsurgical retreatment attempt, chemomechanical debridement to
the extent possible, and intracanal medicament placement. This resulted in rapid symptom resolution (VAS reduced to 2/10 within 24
hours). Subsequently, at a scheduled follow-up visit, the fractured instrument was confirmed to be irretrievable. Given the persistence
of the etiological factor and anatomical constraints precluding surgical endodontic access, intentional replantation was selected as the
definitive elective treatment. The tooth was extracted atraumatically, and extraoral root-end management was performed, including
removal of the fractured instrument, apical resection, and retrograde filling with Cold Ceramic. Histopathologic examination of the
periapical tissue confirmed a diagnosis of periapical granuloma. The tooth was immediately replanted with suture splinting for 2 weeks,
and occlusion was adjusted. Postoperatively, the patient experienced complete symptom resolution, and no complications were
observed. At 6-month follow-up, clinical and radiographic examination revealed favorable short-term healing with evidence of bone
regeneration.

Conclusion : Intentional replantation can be an effective tooth-salvage procedure in cases of symptomatic apical periodontitis
complicated by a fractured endodontic instrument when conventional retreatment and apical surgery are not feasible. However, it should
be clearly distinguished from emergency palliative care, which addresses the acute symptoms, whereas intentional replantation is an
elective definitive procedure. Longer-term follow-up is necessary to confirm the long-term prognosis of the replanted tooth.

Keywords: Intentional replantation; fractured instrument; Symptomatic apical periodontitis; Emergency endodontic management;
Periapical granuloma; Mandibular molar.

Introduction

Among these complications, fractured endodontic
instruments are particularly problematic, occurring in
approximately 1-5% of cases 2. While small fragments
may be left in situ without consequence if the canal is
adequately cleaned and sealed, larger fragments or those
located in the apical third can obstruct access,

preventing complete debridement and disinfection 3.
The presence of a fractured instrument is especially
concerning when it contributes to persistent apical
periodontitis—a condition affecting approximately 40-
60% of teeth with prior root canal treatment *. In such
cases, the retained fragment acts as a nidus for bacterial
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colonization, perpetuating inflammation and preventing
healing®.

In the acute setting, the primary objectives are pain
relief, infection control, and patient stabilization 6. The
concept of "emergency" in endodontics s
fundamentally distinct from definitive treatment: the
former addresses immediate threats (pain, swelling,
acute infection), while the latter resolves the underlying
pathology. This distinction is critical for clinical
decision-making and patient communication. Definitive
procedures such as apical surgery or intentional
replantation should not be performed in an emergency
setting, as they require controlled conditions, informed
consent, and comprehensive treatment planning’.
Intentional replantation—the deliberate extraction,
extraoral management, and immediate reinsertion of a
tooth—has undergone a remarkable evolution in
endodontic practice. First described by Grossman in
1966 [8], it was historically viewed as a desperate
measure of last resort. However, advances in surgical
techniques, magnification, and biomaterials have
transformed IR into a more predictable procedure with
reported success rates of 80-95% °.

The fundamental advantage of IR lies in its ability to
provide direct, unimpeded access to the root apex and
surface. This permits precise management of
complications that would be technically challenging or
impossible to address intraorally. Unlike apical surgery,
which requires access through bone and may be limited
by anatomical constraints, IR allows complete
visualization and manipulation of the root end under
controlled conditions °.

Clinical indications for intentional replantation include
failed previous nonsurgical endodontic treatment,
unfavorable conditions for root-end surgery due to
anatomical limitations, and situations in which financial
or anatomical factors preclude implant placement. A
major advantage of IR is the ability to provide direct
access and optimal visualization of the apical and
furcation areas, allowing management of complications
that may not be addressable intraorally. Reported
success rates for IR range from 80% to 95%, indicating
that it can be a predictable treatment option when
performed under appropriate conditions °.

Although modern surgical endodontic procedures
performed under magnification have demonstrated
success rates of up to 94%, root-end surgery may not be
feasible in certain clinical scenarios. Anatomical

constraints such as thick buccal cortical bone, limited
surgical access, or proximity to vital structures
including the mandibular nerve or maxillary sinus may
preclude surgical intervention. In emergencies
accompanied by severe symptoms, rapid decision-
making is critical to control infection, relieve pain, and
preserve the natural dentition +°.

The management of mandibular second molars presents
particular challenges due to their posterior location,
thick cortical bone, and proximity to the inferior
alveolar nerve 2 When a fractured instrument
complicates symptomatic apical periodontitis in such a
tooth, treatment options may be limited. This case report
presents a two-phase approach: emergency palliative
care to address acute symptoms, followed by elective
intentional replantation as definitive treatment. We aim
to demonstrate that IR remains a valuable tooth-salvage
option in carefully selected cases when conventional
approaches are not feasible, while emphasizing the
critical distinction between emergency and elective
care.

This case report presents the successful management of
symptomatic apical periodontitis in a mandibular
second molar with an inadequate root canal filling and a
fractured endodontic  instrument, treated with
intentional replantation as an elective definitive tooth-
salvage procedure following initial emergency palliative
care. We present 6-month follow-up data demonstrating
favorable short-term healing, while acknowledging that
longer-term observation is required to confirm the long-
term prognosis.

Case presentation

A 60-year-old female patient was referred to the
Department of Endodontics, School of Dentistry,
Bagiatollah University, as an emergency case with a
chief complaint of severe spontaneous pain in the left
mandibular second molar. The patient reported a pain
intensity of 9 out of 10 on the Visual Analog Scale
(VAS). Her medical history was noncontributory.

Clinical examination revealed intense spontaneous
pain radiating to the buccal vestibular region. The
affected tooth exhibited severe tenderness to
percussion, while no sinus tract or fistula was detected.
No additional abnormal intraoral or extraoral findings
were observed (Figure 1).

Periapical radiographic examination demonstrated an
inadequate root canal filling and a radiopaque object in
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the apical region consistent with a fractured endodontic
instrument, accompanied by a periapical radiolucency
suggestive  of secondary symptomatic apical
periodontitis.

At this emergency visit, the patient was informed of
the available treatment options, including nonsurgical
endodontic retreatment, apical surgery, intentional
replantation, and tooth extraction. However, the
immediate priority was to provide emergency palliative
care to relieve the acute symptoms. After discussion of
the risks and benefits of each option, the patient elected
to undergo nonsurgical endodontic retreatment as the
initial emergency management approach.

Following the acquisition of written informed
consent, emergency endodontic intervention was
initiated on the same day of presentation. Local
anesthesia was administered using an inferior alveolar
nerve block with 2% lidocaine containing 1:80,000
epinephrine (Darupakhsh Pharmaceutical Co., Tehran,
Iran) Rubber dam (Dental Dam, Sanctuary Dental, UK)
isolation was achieved, and the access cavity was
prepared using an air-turbine handpiece with a diamond
bur (#301; Shofu, Kyoto, Japan).

Root canal obturation material was removed using
Gates-Glidden drills (#2) Gates Glidden drills 1, 2, and
3 (Dentsply, Maillefer, Switzerland) , H-files(Henry
Schein, USA) #25 and #30, and chloroform as a
solvent. Attempts to bypass the fractured instrument in
the mesial canals using RC-Prep (Well-Prep, Vericom
Co, Anyang, Korea), 17% EDTA (Dent Wash, Prime
Dental Products, Pvt. Ltd), and C-files (Dentsply

Sirona, Switzerland) (#8 and #10) were unsuccessful.
The mesial canals exhibited a Vertucci type Il (2-1)
configuration.

Working length was determined using an electronic
apex locator (Root ZX, J. Morita USA, Irvine, USA).
Chemomechanical preparation was performed with
rotary instruments up to size 30 with a 4% taper.
Irrigation was carried out using 2.5% sodium
hypochlorite (Septodont health care India Pvt. Ltd)
delivered through a NaviTip double Side-port needle
(31gauge/27mm) and enhanced with passive ultrasonic
irrigation (Ultra X).

Calcium hydroxide was placed as an intracanal
medicament, and the access cavity was sealed with a
temporary restorative material (Zoliran, Golchadent,
Iran).

The patient reported a significant reduction in pain
(VAS score reduced to 2/10) within 24 hours following
emergency intervention.

Despite  emergency  nonsurgical  endodontic
retreatment, the fractured instrument in the mesial root
could not be bypassed or removed, limiting adequate
debridement of the apical portion of the canal system.
Given the persistence of the etiological factor, the
presence of symptomatic apical periodontitis, and the
anatomical limitations associated with surgical
endodontic access to the mandibular second molar,
alternative treatment strategies were reconsidered.

Following reassessment and further discussion with
the patient, intentional replantation was selected as a
definitive tooth-salvage procedure. This decision was
made to allow direct extra-oral management of the
fractured instrument and apical pathology while
avoiding potential risks associated with apical surgery,
including proximity to vital anatomical structures. The
procedure was planned and performed under controlled
conditions with the aim of achieving rapid resolution of
symptoms and preservation of the natural tooth.

Intentional Replantation Procedure

Following reevaluation, intentional replantation was
selected as the definitive tooth-salvage procedure.
Written informed consent was obtained after explaining
the surgical steps, potential risks, and possible
outcomes.

Local anesthesia was administered using an inferior
alveolar nerve block with 2% lidocaine containing
1:80,000 epinephrine (Darupakhsh Pharmaceutical Co.,
Tehran, Iran). The mandibular second molar was
extracted atraumatically using physics forceps, with
particular care taken to preserve the periodontal
ligament and surrounding alveolar bone. The tooth was
gently removed without excessive rotational or luxation
forces (Figure 2, baseline).

Immediately after extraction, the tooth was kept moist
using sterile saline-soaked gauze to prevent
dehydration of the periodontal ligament cells and
submersing the tooth in a bath of Hank’s balanced salt
solution (HBSS) to maximize the PDL survivability.
Extra-oral manipulation time was strictly limited to less
than 15 minutes.

Dental radiography and CBCT revealed apical
pathology associated with the mesial root. Root-end
management was performed extra-orally under dental
operating microscope DOM (CJ-Optik GmbH & Co.
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KG, Asslar-Werdorf, Germany), (figure2) to properly
magnify and illuminate the areas being evaluated
allowing direct visualization and removal of the
fractured instrument and infected apical tissue. The
apical portion of the root was resected, and the root-end
cavity was prepared. Retrograde filling was performed
using a biocompatible root-end filling material Cold
Ceramic (CC) to achieve an adequate apical seal
(Figure 3, retro-preparation and cold-ceramic).

The tissue collected from the apical area was sent for
histopathologic analysis, which further revealed the
diagnosis of periapical granuloma. Sections show
fragments of inflamed  granulation  tissue,
demonstrating severe mixed inflammatory cell
infiltration, plasma cells, eosinophils, Russell bodies,
red blood cell (RBC) extravasation, and hemosiderin
pigmentation. Sections of curetted bone are also
evident. There is no evidence of malignancy.

Following completion of extra-oral procedures, the
tooth socket was gently irrigated with sterile saline and
teeth immediately replanted into its original socket
(Figure 2, final). Proper positioning was verified
clinically. The tooth demonstrated adequate stability
upon reinsertion, and suture splinting was done for 2
weeks. Occlusion was evaluated and adjusted to
eliminate any premature contacts.

Postoperative instructions were provided, including
maintenance of oral hygiene and avoidance of
excessive occlusal forces. The patient was prescribed
appropriate medications to control pain and prevent
infection. The procedure was well tolerated, and no
intraoperative complications were observed (Figure 3,
follow-up).

Table 1. Clinical Timeline of Diagnosis and Emergency Management

Time Point Clinical Event

Presentation

Patient presented as an emergency with severe spontaneous pain in the left

mandibular second molar (VAS 9/10).

Examination
formation.
Imaging

Clinical examination revealed severe percussion tenderness without sinus tract

Periapical radiograph showed inadequate root canal filling, fractured instrument

in the apical region, and periapical radiolucency.

Decision Making

Treatment options including retreatment, apical surgery,

intentional

replantation, and extraction were discussed with the patient.

Emergency Intervention
Retreatment Outcome

Same-day nonsurgical endodontic retreatment initiated under local anesthesia.
Fractured instrument in mesial canals could not be bypassed; chemomechanical

preparation completed to the extent possible.

Temporary Management
temporized.
Follow-up Evaluation

Calcium hydroxide placed as intracanal medicament and access cavity

Persistent etiologic factor identified; intentional replantation selected as

definitive tooth-salvage procedure.

Subsequent Visit

Intentional replantation performed under controlled surgical conditions.

1857 | Trauma Monthly 2026;31(3): 1854-1863



Symptomatic Mandibular Second Molar with a Fractured Instrument Using Intentional Replantation

Figure 1. Radiographic images showing a fractured endodontic instrument in the mesial root of a mandibular second molar. The
left image displays a periapical radiograph with labeled areas indicating the gutta-percha filling and the separated instrument.
Gutta percha is seen in the coronal part and a broken file is seen in the apical part. The right images show 3D cone-beam computed
tomography slices with measurements of the fractured instrument and apical pathology. Measurements include the instrument's
location (9.87 mm) and the distance from apex to nerve was 4.30 mm and thickness of bone was 5.01 mm the fracture site to the
root apex (and in different slices).
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Figure 2. Radiographic progression of treatment for a fractured mandibular second molar with symptomatic apical periodontitis.
The top row includes the baseline radiograph showing the fractured instrument and inadequate root canal filling (left), the
treatment setup with instrumentation (center), and the immediate post-treatment radiograph in first Appointment (right). Middle
row: Continued treatment in the second session and canal filling at the end of the second session.

The bottom row shows Preoperative radiograph (left) the final radiograph after intentional replantation (middle), and the follow-
up 6months radiograph (right) showing favorable healing of the periapical area and proper root canal obturation.
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Fig 3. Clinical images of the intentional replantation procedure for a mandibular second molar with a fractured instrument. The
top row shows: the baseline with the access cavity and fractured instrument (left), the broken file with gutta-percha in place
(center), and the retro-preparation of the root-end for retrograde filling (right). The bottom row includes: the final root-end filling
using cold ceramic material (left), and the follow-up image at 6 months showing the replanted tooth in function with proper
healing (right). Intraoral image after tooth extraction, Examination and examination of the tooth under a microscope, Root-end
cutting and observation of the root filling and broken file, RETRO PERARATION, Root-end filling using cold ceramic material,
Intraoral examination and probe depth before treatment, SUTURE SPLINT, Intraoral examination and probe depth at the 6-

month follow-up session.

Discussion

This case illustrates a fundamental principle in
endodontic practice: the distinction between emergency
palliative care and elective definitive treatment. The
patient presented with acute symptoms (VAS 9/10)

requiring  immediate  intervention.  Emergency
management—including access preparation,
debridement, irrigation, and intracanal medication—
successfully reduced pain to VAS 2/10 within 24 hours.
This rapid symptom resolution confirmed that the acute
phase was effectively managed.
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However, the definitive treatment—intentional
replantation—was an elective procedure performed at a
scheduled visit. This two-phase approach is ethically
and clinically appropriate: emergency care addresses
immediate threats, while definitive care resolves the
underlying pathology under optimal conditions *3.
Performing complex surgical procedures such as IR in
an emergency setting would be inappropriate and
potentially harmful, as it would compromise the
controlled conditions essential for success.

The presence of a fractured instrument in a tooth with
symptomatic apical periodontitis presents a therapeutic
dilemma. While not all fractured instruments require
removal, those that prevent adequate apical debridement
and disinfection must be addressed 4. In this case, the
instrument was located in the apical third and could not
be bypassed, limiting canal preparation and irrigation.
This compromised the goal of eliminating the bacterial
biofilm responsible for the periapical inflammation 15.
The success of IR depends on several critical factors:

1. Atraumatic Extraction: The use of physics forceps
and gentle technique minimized trauma to the PDL and
alveolar bone. Excessive rotational or luxation forces
can damage PDL cells, increasing the risk of root
resorption and ankylosis °.

2. PDL Cell Preservation: The tooth was stored in
Hank's Balanced Salt Solution (HBSS), which has been
shown to maintain PDL cell viability better than saline
or dry storage 17. HBSS provides essential nutrients and
maintains osmotic balance, preventing dehydration and
cellular damage.

3Limited Extraoral Time: The extraoral manipulation
time was strictly limited to less than 15 minutes. Studies
have shown that PDL cell survival decreases
exponentially with extraoral time, with significant cell
death occurring after 20-30 minutes 8. The use of a
dental operating microscope (DOM) facilitated efficient
root-end management, minimizing time outside the
socket.

4Retrograde Filling: Cold Ceramic was selected as the
retrograde filling material due to its biocompatibility,
sealing ability, and favorable handling properties. Its
alkaline pH promotes healing and inhibits bacterial
growth *°.

The histopathological — examination  confirming
periapical granuloma provided valuable diagnostic
confirmation. Periapical granulomas are the most
common periapical lesions (50-60%), characterized by

mixed inflammatory infiltrates, granulation tissue, and
epithelial proliferation 2°. The presence of plasma cells,
eosinophils, Russell bodies, and hemosiderin
pigmentation is consistent with chronic inflammation,
often associated with bacterial persistence. Importantly,
no evidence of malignancy was found, ruling out more
serious pathology such as squamous cell carcinoma or
odontogenic tumors 2.

One of the key advantages of IR in this case was
circumventing the anatomical limitations that precluded
apical surgery. CBCT imaging revealed:

Distance from apex to inferior alveolar nerve: 4.30 mm
(less than the recommended 5-6 mm safety margin for
apical surgery) 2.

Buccal bone thickness: 5.01 mm (requiring significant
bone removal for surgical access)

Performing apical surgery through 5 mm of cortical
bone in the mandibular molar region would risk nerve
injury, excessive bone loss, and postoperative
complications 2. IR provided direct access without
these risks.

The outcomes in this case are consistent with
contemporary literature on IR. A systematic review by
Torabinejad et al. [9] reported survival rates of 80-95%
for intentionally replanted teeth, with factors such as
extraoral time (<15 minutes) and PDL preservation
being critical. The 6-month healing observed in this
case—<clinical resolution of symptoms and radiographic
bone regeneration—aligns with patterns reported by
Cho et al. 24, who demonstrated progressive healing at
6 months to 1 year.

However, it must be acknowledged that IR carries
specific risks:

Root resorption: External or replacement resorption
may occur months to years’ post-treatment 2°.
Ankylosis: Progressive replacement resorption can lead
to tooth immobility and eventual loss 2°.
Periodontal  complications: Pocket
gingival recession may develop 27.
Factors including PDL damage, prolonged extraoral
time, and patient age influence these risks during
extraction %,

Follow-Up and Assessment of Success

The 6-month follow-up in this case demonstrated
favorable short-term healing. However, this observation
period is insufficient to establish definitive long-term
success. Healing of apical periodontitis is a gradual

formation or
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process; complete radiographic resolution may require
1-2 years or more ¥, Furthermore, late complications
such as root resorption and ankylosis typically manifest
over longer observation periods.

The patient has been enrolled in a long-term follow-up
protocol, with planned evaluations at 1, 2, and 5 years
post-treatment. At each visit, clinical parameters (pain,
mobility, probing depths, sinus tracts) and radiographic
findings will be assessed. Should signs of root
resorption or ankylosis develop, appropriate
interventions—such as  monitoring,  periodontal
treatment, or eventual extraction—will be considered.
This case highlights that intentional replantation should
not be viewed solely as a last-resort procedure, but
rather as a viable and predictable emergency treatment
modality when conventional endodontic and surgical
approaches are limited or unsuccessful.

Conclusion

Intentional replantation can be an effective tooth-
salvage procedure in carefully selected cases when
conventional nonsurgical retreatment and apical
surgery are not feasible. This case demonstrates
that a two-phase approach—emergency palliative
care followed by elective definitive treatment—is
both clinically appropriate and ethically sound. The
6-month follow-up reveals favorable short-term
healing, although longer-term observation is
essential to confirm definitive success. Clinicians
should consider IR as a viable alternative to
extraction in complex endodontic scenarios,
provided that appropriate patient selection,
atraumatic technique, and long-term follow-up
protocols are implemented.
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