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CASE REPORT

PE.A.R.L. Technique (Periapical Exudate Aspiration
via Root canal Lumen): presentation of a case report

ABSTRACT

Aim: This study aimed to introduce and clinically validate a novel conservative tech-
nique, P.E.A.R.L. (Periapical Exudate Aspiration via Root canal Lumen), designed to
manage acute periapical abscesses with associated facial swelling. The technique
allows for direct aspiration of periapical exudate via the root canal system, poten-
tially eliminating the need for surgical drainage or systemic antibiotic therapy.
Materials and Methods: A clinical case involving a necrotic mandibular second
premolar (tooth 4.5) presenting with acute facial swelling was treated using the
P.E.A.R.L. technique. After establishing the working length, the canal was gently
instrumented and irrigated. Apical patency was achieved with a small manual file to
stimulate periapical exudate release. When exudate was not initially present within
the canal, a fine endodontic suction tip (@ 0.30 mm) was connected to high-vacuum
suction and positioned slightly beyond the apical foramen to allow negative pressure
drainage. No systemic antibiotics were administered. Root canal obturation was
performed in the same session.

Results: Facial swelling and associated symptoms resolved within 36 hours follow-
ing treatment. No postoperative complications occurred, and clinical and radiograph-
ic follow-up confirmed the infection's resolution. The case demonstrated successful
management of an acute periapical abscess in a single visit without surgical incision
or pharmacological support.

Conclusions: The P.E.A.R.L. technique offers a conservative, efficient, and minimal-
ly invasive approach for managing periapical abscesses. It may reduce or eliminate
the need for mucosal incision and antibiotic therapy, shorten treatment duration,
and allow definitive root canal therapy to be completed in a single session. Further
clinical studies are recommended to validate its broader applicability and long-term
outcomes.
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Introduction

ndodontic therapy is a fun-
damental component of
modern dental practice, aim-
ing to preserve teeth affected
by pulpal and periapical
pathologies (1). The success of root
canal treatment depends on several
critical factors, including accurate di-
agnosis, effective microbial control
through chemomechanical instrumen-
tation, disinfection, and hermetic
three-dimensional obturation of the
canal system (2). When executed prop-
erly, endodontic treatment can yield
high long-term success rates (3). How-
ever, treatment failures occur and may
be attributed to various causes such as
missed canals, inadequate disinfection,
persistent or secondary microbial con-
tamination, or procedural errors (4).
One of the most common clinical out-
comes of pulp necrosis is the develop-
ment of periapical lesions, which rep-
resent the body's immune response to
bacterial invasion and byproducts exit-
ing through the apical foramen (5).
These lesions can manifest in a spec-
trum of clinical presentations ranging
from chronic, asymptomatic apical
periodontitis to acute apical abscesses
with systemic involvement (6). While
chronic lesions may remain clinically
silent for long periods, acute infections
can progress rapidly and present with
severe pain, purulent discharge, and,
in some cases, significant facial swell-
ing due to the spread of the infection
to adjacent fascial spaces (7).
Facial swelling associated with end-
odontic infections is both a clinical
challenge and an emergency, often
causing considerable patient discom-
fort, aesthetic concern, and functional
impairment (8). The standard manage-
ment protocol typically involves sys-
temic antibiotic administration to re-
duce inflammation, followed by inci-
sion and drainage procedures when
indicated, and delayed completion of
endodontic therapy once the acute
phase has subsided (9). Although effec-

tive in many cases, this approach has
notable limitations (9). The reliance on
antibiotics contributes to global con-
cerns regarding antimicrobial resis-
tance (10), while surgical drainage
procedures are invasive, may lead to
postoperative complications such as
scarring, and can cause patient appre-
hension (11, 12).

In this context, there is a growing need
for minimally invasive and more effi-
cient strategies to manage acute end-
odontic infections presenting with fa-
cial swelling. Recent advances in
endodontic techniques and instrumen-
tation have opened new possibilities
for conservative management of exuda-
tive periapical lesions directly through
the root canal system.

This article introduces and describes
a novel approach termed the PE.A.R.L.
Technique (Periapical Exudate Aspira-
tion via Root canal Lumen), which fa-
cilitates the aspiration of periapical
exudate through the root canal using
negative pressure. This technique
aimed to achieve effective drainage and
symptom resolution without the need
for mucosal incision or systemic anti-
biotics, thereby enabling the completion
of endodontic therapy in a single visit.
A clinical case involving a necrotic
mandibular second premolar (tooth 4.5)
with associated facial swelling is pre-
sented to demonstrate this technique's
application, advantages, and outcomes
in a real-world setting.

Materials and Methods

This case report was prepared and re-
ported in accordance with the PRICE
2020 guidelines (Preferred Reporting
Items for Case reports in Endodontics)
to ensure transparency, completeness,
and clinical relevance

Case presentation
A 19-year-old male patient in good
general health with no relevant medical

history presented to our dental centre
with a chief complaint of facial swell-
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Figure 1

A: CBCT image showing
the periapical lesion of
tooth 4.5, B: Swelling on
the lower right side of
the face.

ing localized to the lower right side
associated with spontaneous throbbing
pain. Clinical examination revealed
composite restorations on teeth 4.5 and
4.6, with no evidence of recurrent car-
ies, pathological tooth mobility, or
periodontal pocketing. Pulp sensibility
testing (cold test) was physiologic on
teeth 4.4 and 4.6 but negative on 4.5.
Percussion testing elicited a positive
response only on tooth 4.5.

The patient independently underwent
a cone beam computed tomography
(CBCT) scan one day prior to presenta-
tion. Radiographic analysis revealed a
defective composite restoration on tooth
4.5 with carious infiltration approach-
ing the pulp chamber and an extensive
periapical radiolucency. A diagnosis of
pulpal necrosis with symptomatic api-
cal periodontitis and acute facial swell-
ing was established. After informed
consent was obtained, orthograde root
canal treatment was initiated immedi-
ately (Figure 1).

Due to the pulp's necrotic status, local
anaesthesia was not required. Rubber
dam isolation was applied, and a con-
servative access cavity was prepared
through the existing restoration under
an operating microscope. Carious tissue
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was removed, and the root canal was
located. Irrigation was initially per-
formed with 5.25% sodium hypochlo-
rite (NaOCl]) (Canal Pro, Coltene/Whale-
dent AG, Switzerland). Coronal flaring
was accomplished, and working length
was established with a size 10 K-file
(MicroMega, Coltene/Whaledent AG,
Switzerland) using an electronic apex
locator (Morita, Japan).

At this stage, the canal was dry with
no apparent purulent exudate. There-
fore, the P.E.A.R.L. Technique (Periapi-
cal Exudate Aspiration via Root canal
Lumen) was employed. This technique
stimulates periapical exudate by enlarg-
ing the apical diameter without visible
drainage within the canal. Apical en-
largement was performed using the
HyFlex EDM rotary system (Coltene/
Whaledent AG, Switzerland), with final
instrumentation achieved using a
30/0.04 file to full working length.

A 0.30 mm diameter endodontic suction
tip (30G NaviTip needle, Ultradent
Products, Inc., South Jordan, UT, USA),
connected to high-vacuum suction
(Luer Vacuum Adapter, Ultradent, Salt
Lake City, UT, USA), was carefully
positioned slightly beyond the apical
foramen. Negative-pressure aspiration
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Figure 2

P.E.A.R.L. Technique:

A: Needle positioned
beyond the apex,

B: Endodontic needle,
C: Luer vacuum adapter.

of the periapical exudate was initiated
and maintained for approximately 20
minutes. Exudate flow was monitored
visually through the transparent con-
nector of the aspiration needle. Once
no further exudate was observed, canal
disinfection and cleaning protocols
were initiated (Figure 2).

The canal was irrigated with 17%
EDTA (Canal Pro, Coltene/Whaledent
AG, Switzerland) for one minute to
remove the smear layer, followed by a
5.25% NaOCI (Canal Pro, Coltene/
Whaledent AG, Switzerland) rinse to
inactivate any residual chelating agent.
Final irrigation was carried out using

the 3D Cleaning Technique, including
controlled internal heating of sodium
hypochlorite with a thermal plugger
and a 20-second ultrasonic activation
(13). This activation cycle was repeated
three times, each with fresh NaOCI.

Following final irrigation, the canal
was dried with sterile paper points
(Coltene/Whaledent AG, Switzerland)
and obturated using a single-cone
gutta-percha (Coltene/Whaledent AG,
Switzerland) technique with bioc-
eramic sealer (Bioseal, Coltene/Whale-
dent AG, Switzerland). The tooth was
then definitively restored with compos-
ite resin and a postoperative periapical
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Figure 3

A: Postoperative
radiograph

B: Absence of facial
swelling after 36 hours
C: One-year follow-up
radiograph showing
periapical healing.

radiograph was obtained to confirm the
quality of the obturation (Figure 3A).
The patient reported a marked reduc-
tion in discomfort within hours of
treatment. At 36 hours, the facial swell-
ing had completely resolved (Figure
3B). At the 12-month follow-up, the
patient remained asymptomatic, and
radiographic evaluation demonstrated
substantial periapical healing (Figure
3C).

Description of the P.E.A.R.L. Technique

The P.E.A.R.L. Technique (Periapical
Exudate Aspiration via Root canal Lu-
men) is a conservative, nonsurgical
approach designed to manage periapi-
cal abscesses and associated facial
swelling by applying negative pressure
within or just beyond the root canal
system. This technique can be adapted
to two primary clinical scenarios:

1. When purulent exudate is present
within the root canal:

Negative-pressure aspiration is ini-
tially performed using a high-vacuum
suction tip (e.g., Surgi Tip Endo) intro-
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duced into the canal. However, the
procedure should also include aspira-
tion beyond the apical foramen to en-
sure complete and effective drainage.
A fine endodontic aspiration needle (@
0.28 mm or @ 0.30 mm) is gently in-
serted slightly beyond the apex to
evacuate any residual periapical exu-
date that has not yet entered the canal.
During this phase, manual external
massage of the swollen facial area is
recommended to facilitate the direc-
tional flow of the exudate toward the
apical foramen, enhancing the efficacy
of suction.

2. When the canal appears dry, but
facial swelling is evident:

Apical patency is confirmed, and the
foramen is enlarged—typically to at
least size 30 with a 0.04 taper. A fine
suction needle (@ 0.28 mm or @ 0.30
mm) is then advanced slightly beyond
the apex and connected to high-vacuum
suction. Negative-pressure drainage is
applied while simultaneously massag-
ing the extraoral swollen region to
mobilize trapped exudate and promote
its evacuation through the apical path-




(

&

/ / PE.A.R.L. Technique Case

way. This technique eliminates the
need for surgical incision and sys-
temic antibiotics in both scenarios,
facilitates effective canal drying, and
enables definitive root canal obturation
in a single visit. The addition of exter-
nal facial massage serves as a mechan-
ical aid to promote fluid mobilization
and optimize drainage, especially in
cases of soft-tissue accumulation and
limited canal exudate flow.

Discussion

Endodontic therapy remains the cor-
nerstone of conservative dental treat-
ment aimed at preserving natural
dentition in the presence of irreversible
pulpal damage or periapical pathology
(14). The primary goal is to eliminate
intracanal infection and prevent rein-
fection using thorough biomechanical
debridement, disinfection, and three-
dimensional obturation of the root
canal system (15,16). When executed
correctly, these procedures demonstrate
high success rates (17). Nevertheless,
treatment failures still occur due to
anatomical complexities, missed ca-
nals, biofilm persistence, or procedural
deficiencies such as inadequate irriga-
tion or incomplete obturation (18).

In cases where primary root canal
therapy fails, retreatment becomes
necessary. Nonsurgical orthograde re-
treatment is typically the first choice
and can effectively resolve persistent
periapical inflammation or infection,
provided the canal system can be fully
re-instrumented and disinfected (19).
Surgical intervention may be required
in more complex cases, although this
introduces higher morbidity and patient
discomfort (20).

One of the most critical complications
of untreated or unsuccessfully managed
necrotic pulps is the development of
periapical lesions (5). These lesions vary
from chronic granulomas or cysts to
acute apical abscesses characterized by
suppurative inflammation (21, 22).
Acute abscesses may rapidly expand
into adjacent fascial planes, leading to

localized or diffuse facial swelling, a
clinical situation requiring prompt at-
tention due to the risk of systemic in-
volvement and compromised airway
function (23).

Standard clinical protocols for manag-
ing facial swelling secondary to periapi-
cal infection often include systemic
antibiotic therapy to control infection
and reduce inflammation before pro-
ceeding with definitive endodontic
treatment (9). Surgical incision and
drainage are also performed in severe
cases to evacuate purulent exudate (9).
While these measures are generally
effective, they are not without draw-
backs (10,11). Systemic antibiotics, al-
though essential in certain medical risk
categories (such as patients with car-
diac conditions, endocarditis history,
or prosthetic heart valves), are often
overprescribed in otherwise healthy
individuals (24). This practice contrib-
utes to the global crisis of antibiotic
resistance (9). Furthermore, incision
and drainage can result in postopera-
tive scarring, increased patient morbid-
ity, and psychological discomfort (11,
12).

In this context, the P.E.A.R.L. Tech-
nique (Periapical Exudate Aspiration
via Root Canal Lumen) offers a novel,
minimally invasive alternative. By
enabling the drainage of periapical
exudate directly through the root canal
using negative pressure, either within
the canal or just beyond the apical fora-
men this technique addresses the
pathophysiological cause of facial
swelling without needing systemic
pharmacologic or surgical intervention.

The advantages of the P.E.A.R.L. Tech-
nique are significant

Avoidance of surgical incision: The
technique allows for the evacuation of
exudate without soft tissue trauma,
reducing the risk of postoperative scar-
ring and improving patient comfort.

No preoperative antibiotic therapy is
required. In healthy patients, eliminat-
ing the infection source through me-
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chanical and negative-pressure drain-
age may be sufficient to resolve the
inflammatory response.

Single-visit treatment: By achieving
effective drainage and allowing thor-
ough drying of the canal system, de-
finitive endodontic therapy can be
completed in the same session, stream-
lining clinical workflow and improving
patient compliance.

Precise and conservative approach: The
use of fine endodontic aspiration nee-
dles beyond the apex allows targeted
intervention without compromising
periapical tissues or anatomical struc-
tures.

Clinical efficiency: As demonstrated in
the presented case, facial swelling re-
solved within 36 hours, and long-term
radiographic follow-up confirmed
periapical healing, highlighting the
therapeutic potential of this protocol.
However, it is important to underline
that antibiotic therapy remains essen-
tial for certain patient populations.
These include children with systemic
involvement, immunocompromised
individuals, elderly patients with car-
diac comorbidities, and those at risk for
infective endocarditis. Antibiotic pro-
phylaxis or adjunctive therapy must be
considered according to current clini-
cal guidelines in these scenarios.
Nevertheless, for otherwise healthy
patients presenting with localized ab-
scesses and extraoral swelling, the
P.E.A.R.L. Technique may offer a safer,
faster, and more comfortable alternative
to traditional protocols.

The routine prescription of systemic
antibiotics for the management of end-
odontic infections particularly those
without signs of systemic involvement
has been extensively debated in the
endodontic literature (24). Current ev-
idence-based guidelines emphasize that
antibiotics do not significantly contrib-
ute to pain relief or the resolution of
swelling in cases of localized apical
pathosis in otherwise healthy patients
(24). Systematic reviews have con-
cluded that antibiotic therapy should
not be prescribed solely for symptom-
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atic irreversible pulpitis or localized
acute apical abscesses unless systemic
symptoms are present (25, 26).

A Cochrane review found no significant
benefit of antibiotics in reducing pain
in irreversible pulpitis (25). Similar
conclusions were drawn by Matthews
et al. and Aminoshariae & Kulild (27,
28), who emphasized that systemic
infection, fever, or compromised im-
munity are prerequisites for consider-
ing antibiotic use. In practice, this
means that most endodontic infections,
particularly those with localized swell-
ing or drainage should be managed
through mechanical means alone, such
as drainage, debridement, and disinfec-
tion of the root canal system (24).

The overprescription of antibiotics,
particularly in dental settings, contrib-
utes to the alarming rise in antimicro-
bial resistance, a concern recognized
globally by health authorities (10).
Dental and endodontic infections are
typically polymicrobial and often man-
aged empirically, which may lead to
the indiscriminate use of broad-spec-
trum antibiotics even when not clini-
cally indicated (24). This misuse ex-
poses patients to unnecessary side ef-
fects and contributes to developing
resistant strains within the oral micro-
biome (10).

In the context of localized odontogenic
infections without systemic signs, the
primary therapeutic goal should be the
mechanical removal or drainage of the
infectious source (24). The P.E.A.R.L.
technique enables direct periapical
exudate aspiration via the root canal
and addresses this condition efficient-
ly and conservatively. As demonstrated
in the presented case, the technique
permitted complete drainage and reso-
lution of swelling without systemic
pharmacologic intervention.
However, it is crucial to recognize the
patient groups in whom systemic anti-
biotic therapy remains essential. Im-
munocompromised individuals, pedi-
atric patients, elderly individuals with
chronic conditions, and patients with
specific cardiovascular risks (e.g., pros-
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thetic heart valves, history of infective
endocarditis, recent joint prostheses)
may require prophylactic or adjunctive
antibiotics to prevent systemic compli-
cations (24). The clinician must follow
current medical guidelines to deter-
mine the appropriate regimen. First-
line options often include amoxicillin
alone or with clavulanic acid due to its
effective absorption and favourable
safety profile (24). In patients with a
confirmed penicillin allergy, clindamy-
cin remains the antibiotic of choice (24).
In summary, antibiotics should be re-
served for cases where the infection is
not self-limited, there is systemic
spread, or when host defences are com-
promised. The P.E.A.R.L. Technique
reinforces this therapeutic philosophy
by offering an evidence-based, me-
chanical alternative to pharmacologic
overreliance, consistent with modern
principles of antimicrobial stewardship
and patient-centred care. Recent per-
spectives in endodontics are progres-
sively embracing regenerative and
non-obturation-based concepts for
managing apical pathosis, highlighting
the evolving understanding of apical
healing mechanisms (29)

Further research, including larger case
series and controlled studies, is war-
ranted to assess this approach'’s repro-
ducibility and standardize clinical
parameters such as aspiration duration,
apical diameter preparation, and suc-
tion device specifications.

Conclusions

The P.E.A.R.L. Technique (Periapical
Exudate Aspiration via Root canal Lu-
men) represents a significant step for-
ward in the conservative management
of acute periapical abscesses with facial
swelling. This minimally invasive
protocol enables rapid symptom resolu-
tion, reduces or eliminates the need for
antibiotics and surgical intervention,
and allows for single-visit endodontic
treatment in appropriately selected
patients. As antibiotic stewardship and

patient-centred care gain increasing
importance in clinical practice, the
P.E.A.R.L. Technique may offer a valu-
able addition to the therapeutic arsenal
of modern endodontics.

Conflict of interest

The authors declare no conflicts of
interest related to the materials, meth-
ods, or findings presented in this case
report.

Referencess

1. Mehta D, Coleman A, Lessani M. Success and
failure of endodontic treatment: predictability,
complications, challenges and maintenance. Br
Dent J. 2025 Apr;238(7):527-535. doi: 10.1038/
$41415-025-8453-5. Epub 2025 Apr 11. PMID:
40217035; PMCID: PMC11991907.

2. European Society of Endodontology. Quality
guidelines for endodontic treatment: consensus
report of the European Society of Endodontol-
ogy. Int Endod J 2006; 39: 921-930.

3. Fransson H, Dawson V. Tooth survival after end-
odontic treatment. Int Endod J 2023; 56: 140-
153.

4. Torabinejad M, White SN. Endodontic treatment
options after unsuccessful initial root canal treat-
ment: Alternatives to single-tooth implants. JAm
Dent Assoc. 2016 Mar;147(3):214-20. doi:
10.1016/j.adaj.2015.11.017. Epub 2016 Jan
9. PMID: 26778004.

5. Karamifar K, Tondari A, Saghiri MA. Endodontic
Periapical Lesion: An Overview on the Etiology,
Diagnosis and Current Treatment Modalities. Eur
Endod J. 2020 Jul 14;5(2):54-67. doi: 10.14744/
€€j.2020.42714. PMID: 32766513; PMCID:
PMC7398993.

6. Figdor D. Apical periodontitis:a very prevalent
problem. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2002;94(6):651-2. doi: 10.1067/
moe.2002.130322.

7. Mergoni G, Ganim M, Lodi G, Figini L, Gagliani
M, Manfredi M. Single versus multiple visits for
endodontic treatment of permanent teeth. Co-
chrane Database Syst Rev. 2022 Dec
13;12(12):CD005296. doi: 10.1002/14651858.
CD005296.pub4. PMID: 36512807; PMCID:
PMC9747194.

8. Abbott PV. Present status and future directions:
Managing endodontic emergencies. Int Endod
J. 2022 May;55 Suppl 3:778-803. doi: 10.1111/
iej.13678. Epub 2022 Jan 13. PMID: 34958512.

9. Cope AL, Francis N, Wood F, Chestnutt IG. Sys-
temic antibiotics for symptomatic apical peri-
odontitis and acute apical abscess in adults.
Cochrane Database Syst Rev. 2018 Sep
27;9(9):CD010136. doi: 10.1002/14651858.
CD010136.pub3. Update in: Cochrane Database
Syst Rev. 2024 May 7;5:CD010136. doi:
10.1002/14651858.CD010136.pub4. PMID:

Giornale Italiano di Endodonzia Early Access 2025



[

landolo A. et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

30259968; PMCID: PMC6513530.
Segura-Egea JJ, Gould K, Sen BH, Jonasson R
Cotti E, Mazzoni A, Sunay H, Tjdderhane L, Dum-
mer PMH. European Society of Endodontology
position statement: the use of antibiotics in
endodontics. Int Endod J. 2018 Jan;51(1):20-25.
doi: 10.1111/iej.12781. Epub 2017 Jun 14.
PMID: 28436043.

Longchamp G, Essig H, Dirr V, Precht MM, Wag-
ner MEH, Ferrari R. Incidence and Risk Factors
for Postoperative Complications in Patients Un-
dergoing Extraoral Drainage for Maxillofacial
Abscess: A Retrospective Cohort Study. J Clin
Med. 2025 May 12;14(10):3368. doi: 10.3390/
jem14103368. PMID: 40429366; PMCID:
PMC12111953.

Hu S, Xiao J, Nie X, Wang C. Vacuum sealing
drainage combined with continuous irrigation
for the treatment of oral and maxillofacial ab-
scesses-a retrospective study. BMC Oral Health.
2025 Feb 18;25(1):257. doi: 10.1186/512903-
025-05634-x. PMID: 39966789; PMCID:
PM(C11837351.

landolo A, Pisano M, Abdellatif D, Sangiovanni
G, Pantaleo G, Martina S, Amato A. Smear Layer
and Debris Removal from Root Canals Compar-
ing Traditional Syringe Irrigation and 3D Cleaning:
An Ex Vivo Study. J Clin Med. 2023 Jan
6;12(2):492. doi: 10.3390/jcm12020492. PMID:
36675419; PMCID: PMC9867447.

Gulabivala K, Ng YL. Factors that affect the out-
comes of root canal treatment and retreatment-
A reframing of the principles. Int Endod J. 2023
Mar;56 Suppl 2:82-115. doi: 10.1111/iej.13897.
Epub 2023 Feb 10. PMID: 36710532.
Pantaleo G, Amato A, landolo A, Abdellatif D, Di
Spirito F, Caggiano M, Pisano M, Blasi A, Fornara
R, Amato M. Two-Year Healing Success Rates
after Endodontic Treatment Using 3D Cleaning
Technique: A Prospective Multicenter Clinical
Study. J Clin Med. 2022 Oct 21;11(20):6213.
doi: 10.3390/jcm11206213. PMID: 36294533;
PMCID: PMC9604672.

Penukonda R, Teja KV, Kacharaju KR, Xuan SY,
Mohan DA, Sheun LY, Cernera M, laculli F. Com-
parative evaluation of smear layer removal with
Ultra-X device and XP-Endo Finisher file system:
an ex-vivo study: Smear removal on using various
activation devices. G Ital Endod. 2023;37(2).
d0i:10.32067/GIE.2023.37.01.18.

Marquis VL, Dao T, Farzaneh M, Abitbol S, Fried-
man S. Treatment outcome in endodontics: the
Toronto Study. Phase Ill: initial treatment. J En-
dod. 2006 Apr;32(4):299-306. doi: 10.1016/j.
joen.2005.10.050. PMID: 16554199.
Neelakantan P Romero M, Vera J, Daood U, Khan
AU, Yan A, Cheung GSR Biofilms in Endodontics-
Current Status and Future Directions. Int J Mol
Sci. 2017 Aug 11;18(8):1748. doi: 10.3390/
ijms18081748. PMID: 28800075; PMCID:
PMC5578138.

Del Fabbro M, Corbella S, Sequeira-Byron R, Tse-

Giornale Italiano di Endodonzia Early Access 2025

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

S

sis I, Rosen E, Lolato A, Taschieri S. Endodontic
procedures for retreatment of periapical lesions.
Cochrane Database Syst Rev. 2016 Oct
19;10(10):CD005511. doi: 10.1002/14651858.
CD005511.pub3. PMID: 27759881; PMCID:
PMC6461161.

Setzer FC, Kratchman SI. Present status and
future directions: Surgical endodontics. Int Endod
J. 2022 Oct;55 Suppl 4:1020-1058. doi:
10.1111/iej.13783. Epub 2022 Jul 4. PMID:
35670053.

Figdor D. Apical periodontitis:a very prevalent
problem. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2002;94(6):651-2. doi: 10.1067/
moe.2002.130322.

Torres-Lagares D, Segura-Egea JJ, Rodriguez-
Caballero A, Llamas-Carreras JM, Gutiérrez-Pérez
JL. Treatment of a large maxillary cyst with mar-
Supialization, decompression, surgical endodon-
tic therapy and enucleation. J Can Dent Assoc.
2011;77:b87.

Neal TW, Schlieve T. Complications of Severe
Odontogenic Infections: A Review. Biology (Basel).
2022 Dec 8;11(12):1784. doi: 10.3390/biolo-
gy11121784. PMID: 36552293; PMCID:
PMC9775288.

Segura-Egea JJ, Gould K, Ken BH, Jonasson B,
Cotti E, Mazzoni A, Sunay H, Tiaderhane L, Dum-
mer PMH. Antibiotics in Endodontics: a review.
Int Endod J. 2017 Dec;50(12):1169-1184. doi:
10.1111/iej.12741. Epub 2017 Jan 16. PMID:
28005295.

Agnihotry A, Fedorowicz Z, van Zuuren EJ, Farman
AG, Al-Langawi JH. Antibiotic use for irreversible
pulpitis. Cochrane Database Syst Rev. 2016 Feb
17;2:CD004969. doi: 10.1002/14651858.
CD004969.pub4. Update in: Cochrane Database
Syst Rev. 2019 May 30;5:CD004969. doi:
10.1002/14651858.CD004969.pub5. PMID:
26886473

Keenan JV, Farman AG, Fedorowicz Z, Newton JT.
A Cochrane systematic review finds no evidence
to support the use of antibiotics for pain relief
in irreversible pulpitis. J Endod. 2006
Feb;32(2):87-92. doi: 10.1016/j.jo-
en.2005.10.029. PMID: 16427452.

Matthews DC, Sutherland S, Basrani B. Emer-
gency management of acute apical abscesses
in the permanent dentition: a systematic review
of the literature. J Can Dent Assoc. 2003
Nov;69(10):660. PMID: 14611715.
Aminoshariae A, Kulild JC. Evidence-based recom-
mendations for antibiotic usage to treat end-
odontic infections and pain: A systematic review
of randomized controlled trials. ] Am Dent Assoc.
2016 Mar;147(3):186-91. doi: 10.1016/j.
adaj.2015.11.002. Epub 2015 Dec 24. PMID:
26724957.

Teja KV, Mustafa M, Esposito L, laculli F, Cernera
M. Novel non-obturation based concept of re-
generation: Apical debris extrusion. G Ital Endod.
2024;38(2). doi:10.32067/GIE.2024.38.01.12




