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ABSTRACT

The present study reports a clinical case of paresthesia
resulting from endodontic treatment in lower premolar. It
also emphasizes the importance of cone-beam computed
tomography as a visualization aid of anatomical structures
relevant to the success of this therapy. The patient
complained of pain in the posterior region of the right
mandible and was diagnosed with symptomatic irreversible
pulpitis in tooth 45. Endodontic therapy was performed in a
single session. Seven days later, the patient returned to the
clinic and was diagnosed with paresthesia, as the requested
tomography revealed slight extrusion of endodontic sealers
beyond the apical forame. Laser therapy was initiated,
applying 3J per point for 30 seconds, in combination with B-
complex vitamins. Complete remission of symptoms was
achieved by the 11th laser session. In this study, tomography
was critical for diagnosing paresthesia and recommending
the necessary treatment. Laser therapy and the prescribed
medications were an excellent approach.

KEYWORDS: Mandibular canal, laser therapy,
paresthesia, cone-beam computed tomography, B-complex
vitamins.

RESUMO

O presente estudo relata um caso clinico de parestesia
decorrente de tratamento endoddntico em pré-molar inferior.
Ressalta-se, também, a importdncia da tomografia
computadorizada de feixe cOnico como recurso auxiliar na
visualizagdo de estruturas anatomicas relevantes para o
sucesso dessa terapia. O paciente apresentou queixa de dor na
regido posterior da mandibula direita e foi diagnosticado com
pulpite irreversivel sintomatica no dente 45. O tratamento
endodontico foi realizado em sessdo inica. Apds sete dias, o
paciente retornou ao consultério e foi diagnosticado com
parestesia. A tomografia solicitada evidenciou discreto
extravasamento de cimento endoddntico além do forame
apical. Iniciou-se a laserterapia, com aplicagdo de 3J por ponto
durante 30 segundos e vitaminas do complexo B. A remissdo
completa dos sintomas foi alcangada na 11?* sessdo de laser.
Neste estudo, a tomografia foi fundamental para o diagnéstico
da parestesia e indicagdo do tratamento necessario. A
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laserterapia e as medicagdes prescritas foram uma excelente
abordagem.

PALAVRAS-CHAVE: Canal mandibular, laserterapia,
parestesia, tomografia computadorizada de feixe conico,
vitamina do complexo B.

1. INTRODUCTION

During endodontic treatment, chemical irrigants,
infected debris, endodontic files, intracanal medications
and endodontic sealers may be extruded from the root
canal system into the apical region, occasionally causing
neurological complications'?*#,

Surgical and endodontic procedures on lower
premolars and molars must account for the possible
proximity of teeth’s apices to the inferior alveolar and
mental nerves, in order to prevent neurological injury in
this region. This anatomical relationship is not
uncommon and often underestimated®®. Damage to
these nerves during treatment may cause temporary or
permanent paresthesia, depending on the severity of the
neural impairment’. This neurosensory disorder
manifests as a burning, tingling, or numbness sensation
in the region as a result of neural injury?.

Currently, Cone-beam computed tomography
(CBCT) is considered the gold standard for assessing the
proximity of lower premolars and molars apices to the
inferior alveolar nerve (IAN) and mental nerve®. CBCT
provides a three-dimensional and undistorted view of
the region, enabling safer and more precise
interventions®’.

The present study reports a clinical case of
paresthesia resulting from endodontic treatment in lower
premolar. It also emphasizes the significance of CBCT
as a visualization aid of anatomical structures relevant
to the success and safety of this therapy.

2. CASE REPORT

The reported clinical case has been submitted to the
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Herrero College Local Ethics Committee and approved
by Opinion No. 7.389.616 and written according to
Preferred Reporting Items for Case reports in
Endodontics (PRICE) 2020 guidelines'®. The PRICE
2020 flowchart presents the complete case report
summary (Figure 1).

54-year-old female pacient

Reported spontaneous pain in the right posterior mandible

Verbal, informed and valid consent obtained

Medical history - nill

1

Dental history - spontaneous pain relieved only with painkillers

Tooth 45 - presence of interproximal caries and positive percussion test

1

Radiography - radiolucent area distal to the crown, indicating extensive caries

Definitive diagnosis - Tooth 45 was diagnosed with symptomatic irveversible
pulpitis

Endodontic therapy in a single session with resin restoration

1

‘Written consent were obtained

Coronal access, chemomechanical preparation, obturation used the single-cone
technique and post-endodontic restoration

1

Follow-up: Seven days after endodontic treatment, the patient reported severe

pain and paresthesia, treatment began with infrared laser therapy and
medications

Follow-up assessment - clinicaland CBCT

1

Treatment outcome: the tomographic study revealed the proximity of tooth
45 to the mandibular canal and mental foramen, as well as a slight leakage of
filling cement in the region

Patient perspective: at the 11 laser session, the patient expressed complete
symptom remission and eight months later reported being completely painless
and without paresthesia

Conclusion: the combination of Iaser therapy and pharmacological
management proved effective in the treatment of post-endodontic paresthesia

Funding details -nill

1

Authors has started explicitly that there is no conflict of interest

Figure 1. PRICE (2020)" flowchart.

A 54-year-old woman reported spontaneous pain in
the posterior region of the right mandible, relieved only
by analgesics. On clinical examination, tooth 45
presents with interproximal caries and positive
percussion test. Radiographic examination revealed a
radiolucent area in distal region of the crown, indicating
extensive caries (Figure 2). Tooth 45 was diagnosed
with symptomatic irreversible pulpitis.
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During clinical management, anesthesia was
administered via inferior alveolar nerve block and
buccal infiltration using 2% lidocaine with 1:100,000
epinephrine. Next, the decayed tissue was removed
with an FG 1014 diamond bur, followed by the
elevation of distal margin using Filtek™ Z350 resin
(Figure 3A—C).

Figure 2. Initial radiograph of tooth 45 (Intraoral sensor for digital
radiography. HDR-100/200. Handy Technologies, China). Source:
image by the author, 2025.

Figure 3. Intra-treatment: A - Decayed tissue; B - Caries removal; C
- Distal margin elevation. DFL documentation system (Rio de
Janeiro, Brazil). Source: images by the author, 2025.

Coronal access was performed with the same bur
and E2D ultrasonic insert (Helse®, Sdo Paulo, Brazil).
Subsequently, Chemomechanical preparation (CMP)
was carried out. The canal was initially explored with
a #10 C-Pilot file (VDW, Germany), and the working
length (24.5 mm) was determined using an apex
locator. CMP was done with Logic rotary files up to
sizes #30.05 and #45.01 (Easy Equipamentos, Belo
Horizonte, Brazil), under 2.5% sodium hypochlorite
irrigation. After CMP, passive ultrasonic irrigation
(PUI) was conducted using the Irrisonic insert
(Helse®, Sao Paulo, Brazil) with 2.5% sodium
hypochlorite and 17% EDTA, in three 20-second
activation cycles per solution.
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The gutta-percha cones were locked 1 mm short of
the established working length and confirmed
radiographically. Final irrigation was performed with
5 mL of 0.9% sterile saline, followed by drying of the
canal with absorbent paper points. Obturation used the
single-cone technique with AH Plus Jet sealer
(Dentsply®, Germany) (Figure 4A).

Figure 4. Intra-treatment: A - Filling with AH Plus Jet cement; B -
Pulp chamber cleaning; C - Restoration. DFL documentation system
(Rio de Janeiro, Brazil). Source: images by the author, 2025.

The cavity was cleaned with 70% ethanol (Figure
4B) and restored with Filtek™ Z350 resin (Figure 4C).
A final radiograph was taken (Figure 5).

Figure 5. - Final radiograph of tooth 45. (Intraoral sensor for digital
radiography. HDR-100/200. Handy Technologies, China). Source:
image by the author, 2025.

Seven days after endodontic treatment, the patient
reported severe pain and paresthesia, which had begun
three days post-procedure. She had self-medicated
with 500 mg amoxicillin every 8 hours for two days.
The antibiotic was maintained, and Decadron 4 mg
was prescribed twice daily for three days, as well as
complementary laser therapy. CBCT was requested,
revealing proximity between the apex of tooth 45, the
mandibular canal, and mental foramen, with slight
sealer extrusion (Figure 6).
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Figure 6. Post-treatment: A - CBCT in the sagittal section shows the
proximity of the inferior alveolar nerve to the apical third of tooth
45; B - CBCT in the coronal section shows slight cement leakage; C
- CBCT in the coronal section shows the mental foramen. (J. Morita
Cone Beam Tomograph, Veraview X800). Source: images by the
author, 2025.

Treatment began with infrared laser therapy
(808 nm) using a DMC Whitening Laser II device
(DMC, Sao Paulo). Applications were daily for four
days, twice a week for two weeks, then weekly until
11 sessions completed. The laser was applied for 30
seconds per point, from the tooth apex along the IAN
and mental nerve path, at 3 J/point, with the tip at a 90°
angle to the mucosa.

Concomitant with the third laser session, the
patient received a prescription for three ampoules of
5000 mcg cyanocobalamin (Citoneurim 5000®), one
every seven days. Finally, at the 11 laser session, the
patient expressed complete symptom remission. The
patient returned to the clinic eight months later for a
review and reported being completely painless and
without paresthesia.

3. DISCUSSION

During endodontic filling, the sealer may leak into
the apical regions, which would not be a problem!''.
However, when there is proximity of the root apices to
the TAN and the mental nerve, there is a risk of
complications, such as paresthesia'?. In the region
between the molar and premolar, the IAN ascends to
form the mental branch which exits through the mental
foramen, making this area vulnerable to iatrogenic
injury'3.

Biirklein et al. (2015)%, in a CBCT study involving
821 mandibular second premolars, reported a direct
anatomical relationship between the root apex and the
mandibular canal in 3.2% of the cases. Similarly, in the
present clinical case, such proximity was observed,
along with a slight extrusion of AH Plus JET sealer. The
intimate anatomical relationship between the root apex,
the TAN, and the mental nerve likely contributed to an
unintended neurological injury, resulting in paresthesia.
The incidence of this occurrence in premolars is low, but
Knowles et al. (2003)'* mention that “when it occurs in
a single patient, it means 100%.”

AH Plus Jet cement provides satisfactory sealing,
dimensional stability, radiopacity, and flow, according to
the manufacturer!!. An excessive flow rate of the filling
cement may lead to the extrusion of this material
through the apical foramen. Some endodontic treatment
steps may also contribute to this outcome, including
thermoplastic filling  techniques'?, foraminal
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enlargement’, over-instrumentation, and failure to
perform  correct odontometry  throughout the
preparation'®. Occasionally, during CMP, inadvertent
overextension of the endodontic instrument beyond the
apical foramen may result in disruption of the
epineurium, a connective tissue layer that encases the
nerve, thereby creating a direct pathway for endodontic
filling materials to reach the nerve bundles, potentially
leading to paresthesia'®. Therefore, foraminal
enlargement should be minimized in these cases to
prevent accidents’. In the present clinical case, apical
preparation was completed using an instrument with a
0.45 mm tip diameter. This enlargement may have
contributed to a slight extrusion of the root canal sealer.
Given the direct proximity of the root apex to adjacent
neural structures, the intimate contact between the sealer
and the nerve fibers may have resulted in the observed
paresthesia. Additional clinical cases reported in the
literature have also demonstrated paresthesia
following endodontic sealer extrusion in this
region>121718,

Current literature strongly supports the use of CBCT
in cases involving anatomical complexity!>%20,
Bornstein et al. (2011)?!, using CBCT, observed high
accuracy in measuring the distance between mandibular
apices and IAN, unlike periapical radiography, which
succeeded in only 35.3% of cases. Von Arx et al.
(2013)"° emphasized the importance of a three-
dimensional examination in treatments near these
structures, avoiding injuries to the neurovascular
bundle. Patel et al. (2019)%° also recommended its use in
regions close to the anatomical structures relevant to the
treatment, which cannot be accurately verified in
conventional periapical radiographs.

In the present case, the initial periapical radiograph
revealed a radiolucent area in the apical region of the
mandibular premolar, suggestive of the mandibular
canal and mental foramen. A preoperative CBCT scan
could have identified the high-risk anatomy and
potentially prevented complication. However, CBCT
was only requested seven days after endodontic
treatment, and its findings proved extremely important
for guiding the subsequent clinical management.

Several therapeutic modalities have been indicated
for this complication, including laser therapy,
antibiotics, corticosteroids, anti-inflammatory drugs,
proteolytic enzymes, vitamins and pregabalin®!%!82223,
In this clinical case, B-complex vitamins, a
corticosteroid, an antibiotic, and laser therapy were
employed.

It is well established that laser therapy has emerged
as an effective treatment for lesions of IAN,
demonstrating beneficial biological effects such as
analgesic and anti-inflammatory actions, tissue
biomodulation, and effective neurosensory recovery.
Bozkaya et al. (2020)** analyzed the effects of laser
therapy in patients with paresthesia following dental
procedures and reported favorable outcomes with
treatment protocols ranging from 10 to 16 sessions. In
this case, the patient achieved complete symptom
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remission by the 11th laser session.

4. CONCLUSION

High-quality CBCT enhances diagnostic
accuracy and supports safer treatment planning by
providing precise anatomical information. The prior
request for CBCT could prevent unwanted accidents,
such as paresthesia. In this case, CBCT was essential
for diagnosing paresthesia due to endodontic sealer
extrusion. The combination of laser therapy and
pharmacological management proved effective,
highlighting that successful outcomes result from a
comprehensive, multimodal approach.
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