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ABSTRACT: Endodontic treatment may induce 

symptoms like pain and swelling, recognized as 

Endodontic flare-ups, causing challenges for both 

dentists and patients. Incidence can vary widely 

between 1.4 to 16%. Causative factors, being 

multifactorial can be due to microorganisms, 

chemical or mechanical factors of which microbial 

factors are common. The major reason behind 

interappointment pain is found to be the acute 

inflammation in the periapical tissues in response 

to irritation in the root canals. In light of these 

circumstances, preventive measures and treatment 

strategies have been suggested to address these 

flare-ups. Acquiring a thorough understanding of 

the contributing factors and effectively managing 

these occurrences can contribute to minimizing the 

likelihood of such undesirable events. 

KEYWORDS: Flare up, Post operative pain, 

Endodontic treatment, Inter-appointment pain, 

Microbial causes, Root canal infection. 

 

I. INTRODUCTION 
Primary aim of endodontic treatment is 

mechanical and chemical debridement of root 

canals with a hermetic seal to provide conditions 

favourable for the periapical tissues to heal to 

prevent postoperative pain (1). Inter appointment 

flareups have remained a significant issue over 

time, despite numerous advances in dentistry. 

Flareup is a postoperative pain that starts within 

few hours or days after initiation or even 

completion of root canal therapeutic procedures 

which is manifested as pain and/or swelling 

episodes, requiring unscheduled visit and active 

treatment(2). 

 The occurrence of endodontic flareups 

varies widely, ranging from 1.4 to 16%(3,4) and up 

to 50% in some studies(5). This variability is 

influenced by factors such as preoperative pulpal 

and periapical diagnosis, the presence of pre-

operative pain and swelling, medications 

administered, type of instrumentation and the 

number of visits taken to complete a root canal 

treatment(6).  

It is widely recognized that endodontic flare-ups 

are multifactorial which is a combination of  

mechanical, chemical, host-related, and treatment-

related factors, alongside the presence of 

endodontic infection(7).Understanding the causes 

of flare-ups is key to preventing them. 

  

CAUSES OF FLARE UPS 

 Flareup occurs as a result of 

microorganisms or peri radicular tissue damage 

caused by instrumentation and irrigants during 

endodontic treatment. Pulp and periapical 

destruction may be the result of a shift in the 

production of IgG over IgA, causing perpetuation 

and aggravation of the inflammatory process(8). 

Also, Defensive system of the body fights against 

this damage resulting in undesirable effects for 

patient like pain and swelling(9).  

Factors that influence the development of the 

endodontic flare-up are: 

a) Mechanical factors 

b) Chemical factors 

c) Microbial factors 

 

a) Mechanical factors 

During endodontic treatment, debris, 

necrotic pulp masses, irrigation solutions and 

microorganisms can be pushed from the root canal 

to the periapical tissues. This can lead to 

inflammation and postoperative pain that disturbs 
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healing of peri radicular tissues(10).Prior research 

indicates that utilizing a combination of the crown-

down technique alongside engine-driven nickel 

titanium (Ni-Ti) systems results in minimal 

extrusion of debris(2). All these studies concludes 

that rotary instruments application during 

endodontic treatment leads to a lower incidence of 

flare up compared to manual instruments(11). 

Working length determination has been an 

essential element in an endodontic treatment. Any 

wrong working length can lead to flare up(12). 

Overestimating the working length (WL) in 

endodontic procedures can result in extrusion of 

infected debris and filling material into the 

surrounding periodontal tissues. This extrusion can 

cause irritation in the tissues, potentially resulting 

in a flare-up(9). 

It is recommended to maintain apical 

patency K file instrument (#6, #8, #10) deeper than 

working length measured to avoid debris 

accumulation. This will help irrigation solution to 

access apical third of root canal to facilitate direct 

contact of intracanal dressing to periapical tissues 

which finally helps in reducing postoperative 

pain(13). 

Certain other studies showed that this 

technique may lead to apical extrusion of debris 

which can cause irritation to apical periodontal 

tissues leading to post operative pain(14). Also, 

enlargement of apical foramen seems to be a 

promoting factor for flare ups as it is linked to 

higher level of apical extrusion of debris(15). 

 

b) Chemical factors 

The substances employed in endodontic 

procedures, including intracanal medicaments, 

irrigation solutions, and sealers, can potentially be 

toxic causing irritation and flare up if they reached 

the peri radicular tissues(16).Harrison et al 

discovered a greater occurrence of post-operative 

pain in canals that were either not irrigated or 

irrigated with normal saline, in comparison to those 

irrigated with 5.25% sodium hypochlorite and 3% 

hydrogen peroxide(17). 

 

c) Microbial factors 

Microbial injury caused by 

microorganisms and their products that egress from 

root canal system to peri radicular area are the 

major and most important cause of 

interappointment flare ups(18). Frequency of 

flareup is higher in necrotic pulp cases than in 

cases with vital pulp(19).  

In asymptomatic endodontic infections, 

there is a balance between the bacterial aggression 

and the host defence mechanism (local adaptation 

syndrome). This will be disrupted during an 

endodontic treatment, which favours the microbial 

aggression causing an acute peri radicular 

inflammation(2). The intensity of inflammatory 

response is directly proportional to the intensity of 

tissue injury in the peri radicular area(20). 

Following injury, a myriad of chemical 

mediators are released or activated which mediate 

events of inflammation such as vasodilation, 

increase in vascular permeability and chemotaxis 

of inflammatory cells. Some mediators cause 

inflammation by direct stimulation of sensory 

nerve fibres. But major inflammatory responses are 

by the increase in the vascular permeability 

resulting in exudation and oedema formation. An 

increase in tissue hydrostatic pressure with 

compression of nerve endings causes pain(20). 

In symptomatic endodontic infections, 

environmental conditions in root canal containing 

necrotic pulp tissue are conducive to the 

establishment of strict anaerobes(21). 

 

There are special circumstances in which 

microorganisms can cause flare ups. They are: 

a) Apical extrusion of debris 

Apical extrusion of microorganisms and 

their products during chemo mechanical procedures 

may induce acute peri radicular inflammation to 

reestablish the balance between aggression and 

defence. This is one of the principal causes of 

postoperative pain. Also, intensity of the 

inflammation depends on the number and virulence 

of the extruded organism(2). 

 

b) Changes in the endodontic microbiota or 

in environmental conditions 

The arrangement of microcolonies in the 

endodontic climax community may be influenced 

by ecological factors present in different parts of 

the root canal system. These factors, such as 

nutrient and oxygen availability, play a crucial role 

in determining where microcolonies form within 

the root canal ecosystem(2).The higher prevalence 

of anaerobic microorganisms in the apical third of 

the root canal can be attributed to the anaerobic 

nature of this particular environment(22). 

Insufficient chemo mechanical preparation of the 

root canal can disturb the microbial community 

balance by allowing previously inhibited species to 

remain, leading to their overgrowth. If the 

overgrown species are virulent, it can result in 

lesion exacerbation and postoperative flareup(21). 

 

c) Secondary intra radicular infections 

They are caused by the microorganisms 

that are not present in primary infections but 



 

 

International Journal Dental and Medical Sciences Research 

Volume 6, Issue 2, Mar - Apr 2024 pp 239-247 www.ijdmsrjournal.com ISSN: 2582-6018 

 

 

 

 

DOI: 10.35629/5252-0602239247        |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal     Page 241 

penetrate into the root canal during treatment, 

between appointments or after the conclusion of the 

endodontic treatment. This can lead to flareup, 

provided the newly established microbial species 

are virulent(23). 

 

d) Increase of oxidation-reduction potential  

Alteration of oxidation-reduction potential 

in a root canal can be a cause of exacerbation 

following root canal procedures. On initiation of 

endodontic treatment, oxygen penetrates into the 

root canal, and the microbial growth pattern 

changes from anaerobic to aerobic. Energy yield of 

facultative anaerobes being more marked in 

presence of oxygen, a faster growth is expected 

which might result in acute peri radicular 

inflammation(24).  

 

RISK FACTORS CAUSING ENDODONTIC 

FLARE UP 

 Development of flare up is caused by 2 

group of risk factors: (1) risk factors depending on 

a patient such as demographics, general state of 

health, condition of the pulp and apical periodontal 

tissue, clinical symptoms, treated tooth, (2) risk 

factors associated with therapeutic procedures that 

are number of visits, primary endodontic 

treatment/retreatment and intracanal 

medicaments(6). 

 

Demographics  

 The correlation between the incidence of 

flare-ups and certain demographic criteria, such as 

age and gender, remains a topic of 

controversy.Several reports have indicated an 

absence of correlation between the incidence of 

flare-ups andthe age and gender of the 

patients(6,25). While other studies showed that 

patients older than 50 years had a higher risk of 

developing flare ups(5,26).A study reported that 

the efficacy of sodium hypochlorite is influenced 

by the advancing age of the patient. The findings 

indicated that it becomes less effective in reducing 

the count of Enterococcus faecalis in teeth with 

increased age(27). 

 Regarding the gender factor, some studies 

have suggested that women may be more 

susceptible to developing flare-ups compared to 

men(6,26,28,29). However, contrasting findings 

exist, with other reports indicating no significant 

correlation between gender and pain after such 

procedures(30). 

 Also, flare up can be associated with the 

general health of the patient. It is claimed that 

individuals diagnosed with diabetes mellitus are 

prone to encountering flare-ups(31). 

Immunological response of the patient can also be 

a contributing factor for flareups(32).  

 

Condition of the pulp and apical periodontal 

tissue 

 The correlation between postoperative 

pain and the status of the pulp (vital tooth or 

necrotic), is complex and still controversial. Some 

studies showed that necrotic pulp is positively 

correlated with postoperative pain. This 

phenomenon may be attributed to the vital role of 

microorganisms in triggering inflammation in the 

peri radicular tissue(2,3,6). 

 

Presence of pre-operative pain 

 A significant correlation has been 

observed between preoperative pain and post 

operative flare up(33,34).The virulent 

microorganisms within the infected root canal 

system contribute to the preoperative symptoms. If 

these microorganisms are inadvertently pushed into 

the peri radicular area during treatment, they can 

result in postoperative pain(2). 

 

Treated tooth 

 Mandibular first molarhas higher chances 

of postoperative flare up as mandibular arch have 

thick cortical plates compared to maxilla which 

results in accumulation of exudates leading to a 

delay in healing(29,33). While other reports shows 

that there is no correlation between flare up and 

tooth type(25,26). 

 

Number of visits during the treatment 

 In endodontic treatment, the status of the 

tooth 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 

clinical symptoms, one visit is recommended. In 

the case of a necrotic tooth with radiological 

changes in the peri radicular area, two visits with 

the use of an interappointment intracanal 

medicament is recommended, for a maximal 

disinfection(35). In recent years, single visit was 

most recommended due to huge advances in 

endodontic field(36). 

 While certain studies have found no 

association between the incidence of flare-ups and 

the number of treatment visits(26,35,37), 

contrasting findings suggest a preference for a 

single-treatment visit for better outcomes regarding 

flare-ups(25,38). Conversely, alternative research 

has indicated that flare-ups are more prevalent in 

cases of single-visit root canal treatment. These 

conflicting results may be attributed to various 

factors, such as differences in sample sizes, the 
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specific endodontic techniques employed, and the 

status of the treated tooth(39,40). 

Irrigation  

 Irrigation is a main part of the endodontic 

treatment for disinfection of the root canal 

systems(41). An extrusion of chemically active 

solutions beyond the apex , secondary to debris, 

may cause postoperative pain(9).  

In a study, Susila et al. demonstrated that 

mechanical active irrigation devices offer benefits 

in terms of reducing postoperative pain and 

enhancing the cleanliness of canals and isthmuses 

in endodontic procedures, especially when 

compared to conventional irrigation methods.(42). 

In 2018, Topcuoglu et al. conducted a 

comparative analysis of four irrigation techniques 

(needle irrigation without agitation with a side-port 

needle, sonic agitation, passive ultrasonic 

irrigation, and manual dynamic agitation) in 

relation to postoperative pain in endodontic 

procedures. Their findings indicated that manual 

dynamic agitation resulted in higher postoperative 

pain levels following endodontic therapy when 

compared to the other irrigation techniques(43). 

The type of irrigating solution can make 

very littleinfluence on the incidence of post 

operative discomfort, provided that the irrigating 

solution is not forced beyond the apical 

foramen(32).Studies shows that a higher incidence 

in post-operative pain was observed in canals either 

not irrigated or irrigated with normal saline, 

compared with those irrigated with 5.25% sodium 

hypochlorite and 3% hydrogen peroxide(17). 

 

Intracanal medicaments   

 The application of antimicrobial intracanal 

medication in conjunction with a meticulously 

performed endodontic treatment results in an 

improved outcome and reduced postoperative 

pain(44,45). Singh et al. (2013) demonstrated that 

the use of chlorhexidine, either alone or in 

combination with Ca(OH)2, leads to a reduction in 

postoperative pain(45).  

On the contrary, Ledermix has been found 

to be more effective in reducing postoperative pain 

compared to Ca(OH)2(44). Corticosteroids 

suppress the inflammatory response by reducing 

vessel and polymorphonuclear cell permeability, 

inhibiting leukocyte activity, impeding 

phagocytosis, and blocking the synthesis of 

arachidonic acid. This, in turn, interferes with 

cyclooxygenase and lipoxygenase pathways, 

ultimately inhibiting the production of 

prostaglandins and leukotrienes(32,46). 

Intracanal medicaments are not effective in 

preventing flare ups, which results from extrusion 

of infected debris through the root apex during the 

root canal preparation(2). 

 

MANAGEMENT OF ENDODONTIC FLARE 

UP 

 The management of endodontic flare-ups 

involves local treatment measures, psychological 

management and usage of pharmacotherapeutics. 

 

LOCAL TREATMENT MEASURES 

 Involves re-instrumentation, relief of 

occlusion, placement of intracanal medicament, 

establishment of drainage, cortical trephination. 

 

Re-instrumentation 

 When the working length falls short of the 

apex during endodontic procedures, it results in 

incomplete debridement, leaving residual necrotic 

pulp tissues in the apex. This incomplete cleaning 

may lead to the development of flare-ups. 

Conversely, if the working length extends too far 

beyond the apex, there is a risk of extruding 

infected debris, irrigants, and medicaments peri 

apically, triggering an inflammatory response. In 

cases where a patient presents with a flare-up, 

working length should be reconfirmed, followed by 

meticulous debridement with frequent and copious 

irrigation, the application of an intra-canal 

medicament, and the provision of a temporary 

restoration(47).  

 Also, radiographs should be taken at 

different angulations to rule out any missed 

canals(48). 

 

Relief of occlusion 

 When acute abscess develops 

postoperatively, the tooth gets extruded out of the 

socket which may cause pain while biting. Such 

teeth should be relieved of occlusion(47). Occlusal 

relief prior to endodontics can be done for the 

prevention of postoperative endodontic pain in 

patients with following conditions like(49). 

 

Intracanal medicament 

 Medicaments that have been shown to 

provide relief during the acute exacerbation are 

anti-microbial agents, irrigating solutions, sulfa 

compounds and steroids. 

Antimicrobial agents 

 As microorganisms play a role in 

aggravating inflammation, it seems plausible that 

the use of root canal antiseptics and germicides 

within the canal should indirectly lessen 

posttreatment pain(32). The anodyne properties of 

formocresol, cresatin, eugenol, camphorated 

monochlorphenol, and iodine-potassium iodide 
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have been studied(50,51). All these studies 

showcontradictory results.  

 Antimicrobial agents like sulpha 

compounds when placed inside root canals 

significantly reduced post operative pain(32). 

While other studies showed that they are no better 

than placebos(52). 

Corticosteroids  

 The anti-inflammatory activity of 

corticosteroids is based partly on their ability to 

retard lysosomal release from cells(53) and 

inhibition of liberation of free arachidonic acid 

from the phospholipids of the cell membrane. 

Steroids not only prevent formation of 

prostaglandins and thromboxanes, but also 

leukotrienes unlike NSAIDS(32). Also, these 

hormones have the potential to induce 

hyperpolarization of nerves in the inflamed region, 

resulting in an elevation of cyclic AMP. This, in 

turn, diminishes the transmission of nerve 

impulses(32). 

 Several researchers have documented that 

the effective placement of corticosteroids into the 

root canal successfully manages pain(53–55). 

 The disadvantage of using corticosteroids 

in endodontic therapy is that it can interfere with 

phagocytosis and protein synthesis. As a result, 

infections may become rampant and repair may be 

delayed(56).  

Establishment of drainage 

 In the presence of suppuration, the most 

effective approach for alleviating pain and reducing 

swelling is the drainage of exudate. Drainage is 

typically achieved by either removing the 

temporary dressing from the root canal or 

temporary filling in the access opening. In most 

cases, the accumulated exudate will surge from the 

root canal, providing immediate relief. If no 

exudate is emerging, pass a root canal instrument 

like file or reamer through the caked material to 

establish the flow of exudate.  

 In exceptional cases, where exudate is 

absent or cannot be evacuated through root canal, 

surgical intervention is necessary(32). 

 

Cortical trephination 

 Cortical trephination involves surgically 

perforating the alveolar bone to eliminate 

accumulated peri-radicular tissue exudates. Several 

studies have investigated the efficacy of cortical 

trephination as a measure to prevent and alleviate 

postoperative pain(57). 

 

PSYCHOLOGICAL MANAGEMENT 

The individual exhibits fear and anxiety, 

often harbouring concerns that the treatment has 

been ineffective and that extraction may be 

necessary. Providing reassurance becomes crucial 

in managing such patients. It is essential to 

communicate to the patient that flare-ups can 

occur, but they are manageable and do not impact 

the overall treatment outcome. Given the direct 

connection between fear, anxiety, and perception of 

pain, successful pain management is achievable 

through a reduction in these emotional states. The 

patient should be informed and educated about 

potential reasons for pain and swelling, addressing 

the issue at its core. Breaking the pain cycle 

emerges as a pivotal step in this process(6,47). 

 

PHARMACOTHERAPEUTICS 

Local anaesthetics 

Achieving sensory nerve blockade with 

analgesics can be challenging, necessitating the 

need of long-acting local anaesthetics. Interrupting 

the pain cycle holds significance both 

psychologically and neuro physiologically(58).  

 

Antibiotics 
 Antibiotics have been used, both locally 

and systemically in endodontic treatment. But their 

use debatable in patients with pain and swelling. In 

general, the systemic administration of antibiotics 

should be limited. However, it seems to be 

beneficial when the patient displays signs of 

systemic involvement, such as cellulitis, fever, 

malaise, and toxaemia(32,47). 

 Antibiotics prove effective when 

microbial factors contribute to flare-ups. Penicillin 

is commonly employed in treating various dental 

infections. Due to the polymicrobial nature of 

dental infections, antibiotics targeting anaerobic 

infections are also prescribed. However, there are 

no significant studies which show that any specific 

antibiotic is capable of reducing or eliminating 

painful exacerbations during endodontic 

therapy(32). 

 

Analgesics  

Mild to moderate instances are managed 

using NSAIDs, while severe cases, or those not 

responding to NSAIDs, are addressed with opioids 

and steroids(47). NSAIDs possess analgesic effects 

with anti-inflammatory properties. Their analgesic 

and anti-inflammatory effect is due to the inhibition 

of prostaglandin synthesis by the cyclo-oxygenase 

enzyme(59). 

Narcotic analgesics interact with neurons 

in the brainstem, spinal cord, thalamus, and 

cerebral cortex(60). They are capable of increasing 

the pain threshold by causing relaxation and 

freedom from anxiety(61). Systemic corticosteroids 
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have proven effective in diminishing pain and 

swelling associated with dental issues. The 

occurrence of postoperative pain was lower when 

steroids were administered before the 

procedure(62,63). 

 

PREVENTION 

  Certain guidelines should to be followed 

by the clinician to prevent the occurrence of flare 

ups. Access cavities should never be left open in 

between appointments as there are chances of 

development of secondary peri radicular infections. 

Occlusal reduction or selective adjustment of cusps 

is indicated as a palliative measure to prevent 

flareups. Researchers have found that occlusal 

reductions largely benefitted patients who initially 

had preoperative pain, pulp vitality, percussion 

sensitivity, the absence of a periradicular 

radiolucency, or a combination of these 

symptoms(64). Instrumentation technique that 

causes less peri apical extrusion should be 

selected.Single visits are recommended for vital 

teeth, while multiple visits are preferred for cases 

involving apical periodontitis. Mechanical 

debridement should be accomplished within the 

first visit. The use of interappointment dressing 

with medication has proven effective in eliminating 

the microflora(32).  

 

II. CONCLUSION 
 Despite significant advancements in the 

field of endodontics, flare-ups continue to occur. 

This phenomenon is multifactorial, involving 

mechanical, chemical, and microbial triggers. 

Recent studies have successfully demonstrated the 

effectiveness of certain actions or guidelines in 

reducing the incidence of flare-ups. Due to the 

diverse factors influencing flare-ups, prevention 

cannot be guaranteed by adhering to a specific 

treatment protocol. Further research is necessary to 

establish such procedure 
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