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Abstract Endodontic treatment corresponds to a combined chemical and mechanical approach,

followed by a three dimensional hermetic obturation, that eliminate the pulpal and periradiculare

disease and boost healing and repair of periradiculare tissue. Despite the advances in the endodontic

field, the inter-appointment flare up remains a true nightmare that encounters every dentist. This

complication commences a few hours or days after root canal procedures and it is characterized

by the development of pain and/or swelling, requiring an unscheduled appointment for emergency

treatment. Different studies showed that flare-ups represent a multifactorial phenomenon including

mechanical, chemical and microbial factors. In addition, a correlation was found between flare-up

and age, gender, tooth type, presence of preoperative pain, tooth condition before treatment, irri-

gation techniques, number of visits as well as intracanal medication. Moreover, some medicine

intake was proved to be efficient in controlling this postoperative pain. However, a clear procedure

to avoid its occurrence is yet to be established. In this review, we summarize knowledge about the

etiology of flare-up and its related factors. This could be effective in helping dentists to adapt some

strategies to prevent it.
� 2021 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is

an open access article under theCCBY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Dentists always seek to preserve a tooth. Once a tooth disorder
is encountered, endodontic therapy can be applied as one of
the routinely employed procedures. Endodontic treatment is

a chemo-mechanical method of disinfection of root canals fol-
lowed by three dimensional hermetic obturation. It is
employed to eradicate the pulpal and peri-radiculare disease-

causative agents and to enhance peri-radiculare tissue recovery
(Udoye Ch, 2010).

Despite the modern root canal procedures and new rotary

systems, the inter-appointment flare up remains a major issue
Mechanical 
factors

Chemical factors

Microbial 
factors

Fig. 1 Factors that influence the development of the post-

endodontic flare-up.
that encounters every dentist. Flare up is a postoperative pain

that starts shortly after root canal therapeutic procedures and
is manifested as pain and/or swelling episodes, requiring
urgent treatment with an unscheduled appointment

(Siqueira, 2003).
Reports showed that the rate of flare up after endodontic

treatment ranges from 1,4% to 16% and can reach 50% in
some cases (Ehrmann et al., 2003; Udoye Ch, 2010; Onay

et al., 2015; Azim et al., 2017). Many factors (such as the pro-
tocol followed by the researchers, the criteria of evaluation of
pain and swelling and the experience skills of the dentist) can

explain this difference of rates (Iqbal et al., 2009; Gotler
et al., 2012). According to Iqbal et al. (2009), comparison of
flare-up incidence among studies remains challenging due to

both the absence of any gold standard and the variable defini-
tions (Iqbal et al., 2009).

The best way to face the existence of such risk ‘‘flare up” is

by adopting some strategies of prevention. But first we should
know the etiology of this distress. It is widely established that
flare up is a multifactorial phenomenon that could be associ-
ated with microbial, mechanical, chemical, host and treatment

factors as well as endodontic infection (Gondim et al., 2010;
Azim et al., 2017).

2. Causes of flare-ups

Flare up is a result of the periradicular tissues damage during
endodontic treatment. Once this damage happens, a fighting

response arises via the body defensive system, leading to pain
and swelling (Siqueira, 2003; Siqueira and Barnett, 2004). It is
a multifactorial event, influenced by the severity of the periapi-

cal lesion and its irritation (Siqueira and Barnett, 2004;
Gondim et al., 2010). (Fig. 1)

2.1. Microbial factors

The root canal system complexity presents a challenge during
the endodontic procedure (cleaning and shaping). Endodontic



Table 1 Studies findings about correlation between gender

and flare-ups.

Study Finding

(Naoum and

Chandler, 2002)

(Garcia-Font et al.,

2018)

(Walton, 2002)

(Ali et al., 2016)

(Nair et al., 2017)

(Shresha et al.,

2018)

Women are more susceptible to develop flare

ups than men

(Ng et al., 2004) No correlation between gender and pain after

endodontic treatment
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treatment attempt to eliminate pathogenic microorganisms. A
balance exists between the microflora and the human immune
system, called ‘‘local adaptation syndrome” (Gondim et al.,

2010). This balance that exists in the asymptomatic apical peri-
odontitis could be corrupted during the endodontic treatment
after the extrusion of infected debris in the periradicular tis-

sues, thus causing flare up (Siqueira, 2003; Siqueira and
Barnett, 2004). Flare up intensity is, therefore, affected by
the quantity and virulence of the microorganisms in the peri-

odontal tissues (Siqueira, 2003).
In flare ups associated with symptomatic apical periodonti-

tis cases, species of Porphyromonas endodontalis, Porphy-
romonas gingivalis, Prevotella and F. nucleatum bacteria were

frequently isolated (Siqueira et al., 2001). Flare ups in such
cases might be attributed to: (1) inadequate chemomechanical
preparations; (2) disuse of intracanal medications between

appointments; (3) insuffiscient asepsis during the procedure;
(4) uncleaned carious tissue; or (5) non hermetic temporary fill-
ing between appointments or after treatment if left for more

than two weeks (Naoum and Chandler, 2002; Siqueira and
Barnett, 2004; Gondim et al., 2010).

2.2. Mechanical factors

Mechanical factors, during the endodontic treatment, could be
associated with flare up mechanism, since during this stage, an
amount of debris, necrotic pulp masses, irrigative solutions

and microorganisms can be pushed from the root canal to
the apical periodontal tissues, leading to inflammation and
postoperative pain that disturbs healing of periradicular tissues

(Tinaz et al., 2005).
Previous studies showed that, a combination of crown-

down technique with engine-driven nickel titanium Ni-Ti sys-

tems will lead to a minimal extrusion of debris (Siqueira, 2003).
Reddy and Hicks showed that cleaning canals with manuel

instruments using step-back technique leads to a higher

amount of extrusion of debris (2.58 mg) into the periradicular
tissues than NiTi rotational mechanical instruments (0.5 mg)
with crown-down technique (Pasqualini et al., 2012). These
results are consistent with other studies showing that rotary

instruments application during endodontic treatment leads to
a lower incidence of flare up compared to manuel instruments
(Kashefinejad et al., 2016).

Recently, with the introduction of the reciprocating instru-
ments into the endodontic market, many studies compared
them with rotary instruments, regarding their association with

the flare up issue. Remarkably, reciprocating instruments
showed a higher incidence of post-operative pain than Rotary
instrument (Eyuboglu and Ozcan, 2019). However, Garcia
et al. showed that endodontic retreatment with Reciprocating

instruments resulted in lower values of postopera-
tive pain compared to ProFile (Garcia-Font et al., 2018).

During endodontic treatment, it is essential to determine

the working length (WL) accurately. Any wrong working
length can lead to flare up (Iqbal et al., 2009). According to
the endodontic glossary, working length is defined as: ‘‘the dis-

tance from a coronal reference point to a point at which the
canal preparation and obturation should terminate”. Various
methods are used to establish correct working length. These

include use of conventional or digital radiography, tactile
method, moisture on paper point and the apex locator
(Ruddle, 2002). An overestimation of WL leads to over instru-
mentation, so infected debris and filling material will be
extruded in the periodontal tissues, causing their irritation,

and leading to flare up (Siqueira and Barnett, 2004). Alter-
nately, an underestimation of WL leads to an incomplete
debridement of the endodontic system, and consequently to

a less efficient treatment and prognosis (Tinaz et al., 2005).
So a simultaneous control of WL during endodontic treatment
will help to prevent a postoperative pain (Arslan et al., 2017).

During endodontic treatment, it is recommended to main-
tain the apical patency, by using a K-file instrument (#6, #8
OR #10) and make it go deeper than the WL measured; In
order to avoid debris accumulation and thus obstruction for-

mation during treatment. And this technique will improve
the irrigation process by allowing the irrigation solution to
access the apical third of the root canal and ensure a direct

contact of the intracanal dressing and the periapical tissues.
This would lead to a better outcome of the treatment concern-
ing the post-operative pain (Yaylali et al., 2018). However, this

technique may lead to apical extrusion of debris by the k-file
and cause irritation of the apical periodontal tissues leading
to post-operative pain (Goldberg and Massone, 2002). Some

studies showed no significant relation between maintaining
an apical patency and pain occurrence after treatment (Garg
et al., 2017). Apical foraminal enlargement seems to be a pro-
moting factor for flare-ups occurrence, because it is linked to

higher level of debris extrusion during treatment (Borges
Silva et al., 2017; Albuquerque et al., 2020).

2.3. Chemical factors

Substances used in endodontic treatment (such as: intracanal
medicaments, irrigation solutions and sealer) might be toxic,

causing irritation and flare up if they reached the periradicular
tissues. The inflammatory response intensity is proportional to
the amount of substances extruded (Hawker et al., 2011).

It has been shown that flare ups are often related to the use
of resorcinol – formaldehyde resin in the obturation in
endodontic retreatment. Moreover formaldehyde is considered
cytotoxic, causing necrosis of living tissue and if extruded in

the periradicular area will lead to pain and swelling (Moline,
2006).
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The type of solution used for irrigation during treatment
has no influence on the incidence of flare-ups (Onay et al.,
2015). However, in 2010, one study showed that the use of

5.25% sodium hypochlorite for irrigation was related to higher
incidence of pain when compared to the use of 2% chlorhexi-
dine solution (Bashetty and Hegde, 2010). Lately, Riaz et al.

compared the same solutions with the same concentrations
and observed no difference concerning postoperative pain
(Riaz et al., 2018). In 2012, Fedorowicz et al., compared differ-

ent solutions of irrigation (5.25% NaOCl, 5.25% NaOCl com-
bined with 3% hydrogen peroxide and 5% of NaOCl used
alone or in combination with proteolytic enzyme) and showed
that postoperative pain after root canal treatment is not influ-

enced by irrigant solutions (Fedorowicz et al., 2012). Another
study showed that 5.25% NaOCl was associated with signifi-
cantly lower postoperative pain compared to 2.5% NaOCl

(Farzaneh et al., 2018). Recently, in 2020, 1.3% NaOCL has
been shown to be associated with less intense and less frequent
post-endodontic pain when compared to 5.25% NaOCl

(Mostafa et al., 2020). These results, didn’t match with those
found by Verma et al. when they compared 2 different concen-
trations of sodium hypochlorite (1% and 5%) and did not find

a significant difference in the clinical outcome concerning post-
operative pain (Verma et al., 2019).

3. Risk factors causing flare-up after endodontic treatment

Risk factors that may lead to flare ups after endodontic treat-
ment can be devided into two groups. The first group includes
those related to the patient (demographics, general state of

health, condition of the pulp and apical periodontal tissue,
clinical symptoms and tooth which is being treated). The sec-
ond group includes factors related to the therapeutic proce-

dures (number of visits, retreatment and intracanal
medicaments) (Walton, 2002).

3.1. Demographics

The correlation between incidence of flare ups and some demo-
graphic criteria like age and gender are still contreversial.

While different reports showed absence of correlation between
the incidence of flare ups and age and gender of the patient
(Walton, 2002; Onay et al., 2015), a report from El Mubarak
et al. (2010) showed that post-operative pain often occur

among patients with age ranging between 18 and 33 years
old (Naoum and Chandler, 2002). Moreover, Azim et al.
Table 2 Studies findings regarding correlation of pulp condi-

tion and flare-ups.

Study Finding

(Segura-Egea et al., 2009; Gotler

et al., 2012)

There is correlation between

postoperative pain and the

pulpal status (vital tooth or

necrotic)

(Ince et al., 2009; Ali et al., 2012;

Pasqualini et al., 2012; Sevekar

and Gowda, 2017)

No correlation between

postoperative pain and the

pulpal status (vital tooth or

necrotic)
(2017) stated that age is a strong predictor for flar ups, espe-
cially in patients older than 50 years (Azim et al., 2017). This
result correlates with the one obtained by Nair et al.(2017)

showing that patients in the age group of 40–60 years had a
higher risk of developing flare-ups (Nair et al., 2017).

Concerning the gender factor, while some studies showed

that women are more succeptibe to develop flare ups than
men (Naoum and Chandler, 2002; Walton, 2002; Ali et al.,
2016; Nair et al., 2017; Garcia-Font et al., 2018; Shresha

et al., 2018), other reports showed no correlation between gen-
der and pain after endodontic treatment (Ng et al., 2004)
(Table 1).

It is proclaimed that patients with diabetes mellitus are

prone to flare-up (Armada-Dias et al., 2006). Recently Kaur
et al. (2020) revealed that Interappointment Flare-ups in
patients with Diabetes is higher than in patients without Dia-

betes (Kaur et al., 2020).

3.2. Condition of the pulp and apical periodontal tissue

The correlation between postoperative pain and the pulpal sta-
tus (vital tooth or necrotic), is complex and still controversial
where some reports identified a significant relation between

these two factors (Segura-Egea et al., 2009; Gotler et al.,
2012), others didn’t (Ince et al., 2009; Ali et al., 2012;
Pasqualini et al., 2012; Sevekar and Gowda, 2017) (Table 2).
Moreover, some studies showed that necrotic pulp is positively

correlated with postoperative pain (Walton, 2002; Siqueira,
2003; Tinaz et al., 2005; Gotler et al., 2012; Azim et al.,
2017). This could be explained by the fact that microorganisms

are essential for inflammation induction in the periradicular
tissue, so it is logical that treatment of necrotic tooth will be
related to a higher level of flare ups than in the case of vital

tooth. However, different studies showed that a higher inci-
dence of flare ups is related to vital tooth (Gotler et al., 2012).

Visible ‘‘Bone destruction” in dental radiograph was also

considered to be a risk factor of post-operative pain and
flare-up (Naoum and Chandler, 2002; Walton, 2002). It raises
the chance of a flare in 9.64 times when detected (Iqbal et al.,
2009). Genet et al. (1987) defined the relation between the size

of the bone destruction area and post-operative pain: bone
destruction of 5 mm and more is said to increase the probabil-
ity of pain occurrence (Genet et al., 1987). In contrast, one

study showed that teeth with a periapical lesion larger than
3 mm was significantly associated with less post-obturation
pain than teeth with a smaller lesion (Ng et al., 2004).

3.3. Presence of pre-operative pain

A strong correlation found between existence of pain before

the treatment and the incidence of pain after treatment
(Shresha et al., 2018; Aoun et al., 2019). In 2018, Vieyra
et al. showed a significant association between postoperative
pain with previously symptomatic teeth and apical periodonti-

tis (Vieyra et al., 2018). These findings are in agreement with
the study done by Aoun et al. in 2019, they showed that pre-
operative symptoms is a significant factor, that influence

flare-up occurence (Aoun et al., 2019). The virulent microor-
ganisms in the infected root canal system causes the preoper-
taive symptoms and if extruded during treatment into the

periradicular area, they will lead to postoperative pain



Table 3 Summary of studies comparing post operative pain

and number of visits during treatment.

Study Finding

(Riaz et al., 2018); (Ali et al.,

2012); (Ince et al., 2009);

(Sevekar and Gowda, 2017);

(Figini et al., 2008);

No correlation between

incidence of flare-ups and

number of visits

(Onay et al., 2015); (Erdem

Hepsenoglu et al., 2018);

(Fonzar et al., 2017)

Single visit treatment is related

to a lower incidence of flare-ups

(Alomaym et al., 2019) Flare-ups are more common for

single visit root canal treatment
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(Siqueira, 2003). Furthermore, a post operative pain will
increase the level of stress of the patient, and this will nega-
tively affect the immune system, thus increasing the possibility

of developping a flare up (Walton, 2002). Torabinejad et al.
(1994) observed a significant correlation between preoperative
fear and the incidence of post-operative pain (Torabinejad

et al., 1994).

3.4. Treated tooth

Endodontically treated-Mandibular molar are related to a
high incidence of post operative pain (Segura-Egea et al.,
2009; Ali et al., 2016; Shresha et al., 2018). This can be attrib-

uted to the fact that the mandibular arch have a cortically
thicker plate compared to maxilla, espacially at the level of
molars. This, in turn, results in the accumulation of exudates
in addition to a lower blood circulation, that will lead to a

delayed healing (Ali et al., 2012). On the contrary, other
reports showed no significant association between the tooth
type and the incidence of flare ups after endodontic treatment

(Onay et al., 2015; Nair et al., 2017).

3.5. Number of visits during the treatment

In endodontic treatment, the tooth status is considered as the
main determinant if the treatment will be accomplished in one
or more visits. When the tooth is vital or retreated with no clin-
ical symptoms, one visit is recommended (Figini et al., 2008).

In the case of a necrotic tooth with radiological changes in
the periradicular area, two visits are recommended with the
use of an interappointments intracanal medicament, for a max-

imal disinfection (Figini et al., 2008). However, in the last dec-
ades, a single visit of treatment was the most recommended
(Qualtrough et al., 1999). This is feasible due to the huge

advances in the endodontic field, such as NiTi rotary instru-
ments, reciprocating instruments, apex locaters, digital radiog-
raphy, biocompatible sealer, microscopic endodonticcs and

developped irrigation technique (Kishen et al., 2016).
While some studies showed no correlation between inci-

dence of flare-ups and number of visits (Figini et al., 2008;
Ince et al., 2009; Ali et al., 2012; Nair et al., 2017; Sevekar

and Gowda, 2017; Riaz et al., 2018), others revealed the pref-
erence of a single treatment visit for a better outcome concern-
ing flare-ups (Mohammadi et al., 2006; Onay et al., 2015).

Oppositely, different studies showed that flare-ups are more
common for single visit root canal treatment (Alomaym
et al., 2019). These contreversial results could be attributed

to many factors including the sample size, endodontic tech-
nique used and tooth status (Table 3).

3.6. Intracanal medicaments

Antimicrobial intracanal medication with a well done
endodontic treatment leads to a better outcome and less post-
operative pain (Ehrmann et al., 2003; Singh et al., 2013; Samir

Abouelenien et al., 2018). However, some studies showed no
correlation between the use of the intracanal medication and
the occurrence of postoperative flare-ups (Siqueira, 2003).

Despite its effectivness against microorganisms
(Georgopoulou et al., 1993), calcium hydroxide Ca(OH)2
effect was found to be limited on postoperative pain
(Anjaneyulu and Nivedhitha, 2014). Singh et al. (2013) demo-
strated that usage of chlorexidine with or witout Ca(OH)2

reduces postoperative pain (Singh et al., 2013). In 2017, Sinhal
et al. showed that 2% chlorhexidine gel and triple antibiotic
paste reduce the interappointment flare-up and postoperative

symptoms in diabetic patients, when compared to calcium
hydroxide paste (Sinhal et al., 2017). These results are in agree-
ment with those obtained by Swathi et al. in 2014, where Triple

antibiotic paste was found to be more effective than calcium
hydroxide in preventing the occurrence of flare-up (Pai et al.,
2014). On the other hand, Ledermix is more effective in reduc-
ing postoperative pain when compared to Ca(OH)2 (Ehrmann

et al., 2003).

3.7. Irrigation

Irrigation is a main part of the endodontic treatment. Its major
function is desinfection of the root canal systems (Haapasalo
et al., 2014). It can be performed with either conventional

manual syringe irrigation technique with needle or with differ-
ent delivery and agitation techniques. An extrusion beyond the
apex of chemically active solutions, secondary to debris, causes

postoperative pain (Siqueira and Barnett, 2004).
A new study by Topçuoğlu et al., comparing two types of

irrigation needles, showed that the use of double side-vented
needles is more useful in decreansing postoparative pain when

compared to conventional open-ended needle (Topçuoğlu,
et al. 2020). Whereas Tavares et al., found no influence of
the depth of insertion of the irrigation needle into the canal

on the ocurence of pain after endodontic treatment (Tavares
et al., 2020).

In the recent decades, new techniques were introduced to

enhance the irrigation efficacy. Recentely Susila et al. showed
that mechanical active irrigation devices are beneficial in
reducing post-operative pain and improving canal and isthmus
cleanliness during Endodontics when compered to conven-

tional irrigation (Susila and Minu, 2019). Irrigant activation
using EndoActivator demonstrated effectiveness in reducing
postoperative pain (Ramamoorthi et al., 2015; Yilmaz et al.,

2019). Moreover, Ramamoorthi et al. observed that EndoActi-
vator usage can be an effective method to reduce postoperative
pain when compared to endodontic irrigating needle

(Ramamoorthi et al., 2015). Further, the Application of Endo-
Vac reduces singnificantly postoperative pain if compared to
the conventional needle irrigation. (Gondim et al., 2010;

Topcuoglu et al., 2018). Consistently, the continuous ultra-



Endodontic postoperative flare-up 391
sonic irrigation was found more useful than the conventinal
endodontic syringe irrigation in reducing the postoperative
pain (Middha et al., 2017). In 2018, Topçuoğlu et al. compared

four techniques of irrigation (needle irrigation without agita-
tion with a side-port needle, sonic agitation, passive ultrasonic
irrigation and manual dynamic agitation) regarding the

endodontic postoperative pain; They showed that manual
dynamic agitation causes greater postoperative pain after
endodontic therapy (Topçuoğlu et al., 2018). Moreover, the

Low Level Laser showed a good efficiency in decreasing post-
operative pain (Metin et al., 2018; Nabi et al., 2018). The use of
diode laser also reduces the post-operative pain after endodon-
tic treatment (Genc Sen and Kaya, 2019). The addition of

cryotherapy to the endodontic treatment can reduce the inci-
dence of postoperative pain (Alharthi et al., 2019; Vieyra
et al., 2019).

In a recent simulation study, many risk factors were com-
pared in order to establish their relation to endodontic flare-
ups and rank them in order of their importance. ‘‘Periapical

lesion” and ‘‘preoperative pain” were found as the most
important risk factors that showed the strongest impacts on
endodontic flare-up, followed by the factor ‘‘number of visits”.

Whereas, the least sensitive risk factors for endodontic flare-up
were ‘‘retreatment,” ‘‘female gender,” ‘‘necrotic teeth,” and
‘‘analgesics.”(Aksoy et al., 2020)

4. Preoperative medicine intake for postoperative pain

management

Preoperative intake of some medicines seems to be effective in

decreasing post-endodontic pain. Such medications include a
single dose of piroxicam, dexamethasone or deflazacort who
showed an equal effect in controlling pain after endodontic

treatment (Konagala et al., 2019). Ibuprofen, dexamethasone
or diclofenac sodium if administered prior to treatment can
help too, and the dexamethasone and tramadol submucosal

injections can significantly reduce postoperative pain (Jorge-
Araujo et al., 2018; Aksoy and Ege, 2020). A single dose of
prednisolone can reduce pain in patients with symptomatic

irreversible pulpitis (Praveen, et al. 2017; Veitz-Keenan and
Ferraiolo, 2018). Kaladi et al. (2019) showed that a preopera-
tive dose of ibuprofen (400 mg) or ketorolac (20 mg) in
patients with irreversible pulpitis reduces pain after treatment

with preference for ketorolac (Kaladi et al., 2019). Likewise,
a buccal infiltration of ketorolac in similar cases can also have
a pain-suppressive effect (Akhlaghi et al., 2019). Acupuncture

was reported to be beneficial in pain suppression if adminis-
tered prior to treatment in teeth with symptomatic apical peri-
odontitis (Arslan et al., 2019). A very recent systematic review

and meta-analysis, showed that a prophylactic administration
of antibiotics has no superiority in preventing postoperative
endodontic symptoms in patients with necrotic teeth
(Shamszadeh et al., 2020).

5. Postoperative medicine intake for postoperative pain

management

Corticosteroids seem to be effective in reducing postoperative
pain after endodontic treatment (Shamszadeh et al., 2018;
Suneelkumar, et al. 2018). Administration of Nonsteroidal
anti-inflammatory drugs (NSAIDs) and/or paracetamol can
help to manage postoperative pain (Stamos et al., 2019).
Fuller et al. (2018) showed that a postoperative administration

of Oral methylprednisolone, did not significantly reduce pain
in patients with necrotic or symptomatic tooth (Fuller et al.,
2018). Occlusal reduction can be done too, for the purpose

of reducing post endodontic treatment pain (Balevi, 2019;
Emara et al., 2019). Interestingly, application of Photo-
biomodulation therapy after endodontic treatment caused a

significant decrease in postoperative pain incidence (Lopes
et al., 2019).

6. Prevention

Due to the fact that flare-up is a multi-etiological process, a
prevention strategy should be taken into consideration. How-

ever, till date, no prevention strategy is scientificaly approved
and adopted by the endodontic community. Yet, some instruc-
tions are recommended during treatment, which could help to
decrease the incidence of flare-up. This include:

� Asepsis: is the key of success of any endodontic treatment,
and dentists should ensure the accomplishment of the

endodontic treatment in aseptic conditions, avoiding any
contamination. The use of rubber dam during treatment
is one of these conditions (Siqueira, 2003).

� Adopting a chemico-mechanical procedure producing the
less amount of debris extrusion in the periradicular area,
and ensuring the debridment of the totality of the root canal
system. On example is the combination of crown-down

technique with engine-driven Ni-Ti Systems and an appro-
priate irrigation (Siqueira, 2003). The use of apex locator
and radiology is essential for precising the working length

WL. Some devices could be used to enhance the irrigation
efficacity.

� The use of preoperative medicines such as: Ibuprofen, dex-

amethasone, diclofenac sodium, piroxicam, deflazacort,
ketrolac or prednisolone, especially in cases with symp-
tomatic irreversible pulpitis (Praveen et al., 2017; Jorge-

Araujo et al., 2018; Veitz-Keenan and Ferraiolo, 2018;
Konagala et al., 2019; Aksoy and Ege, 2020).

� Accomplishment of the endodontic treatment during one
visit if possible, and use of intracanal medications between

sessions for infected teeth (Ehrmann et al., 2003; Singh
et al., 2013). In addition, prescription of postoperative med-
icine is efficient in controlling pain, like Corticosteroids,

NSAIDs or paracetamol (Shamszadeh et al., 2018;
Suneelkumar et al., 2018; Stamos et al., 2019).

7. Conclusion

Despite the huge development in the endodontic field, flare-ups

still occur. It is a multifactorial phenomenon triggered by
mechanical, chemical and microbial factors. Recent studies
succeeded proved the efficency of some actions or guidelines

in reducing its incidence. Since many factors influence the inci-
dence of flare-ups, prevention cannot be guaranteed by follow-
ing a specific treatment protocol. Further studies are required
to establish such procedure.
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