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Abstract 
Background-. Endodontic cmcrgcncy during rool canal 
treatment (flare up) is a common occurrence in multi-
visit root cana l t r ea tmen t ( R C T ) and it m a y be 
associated with many factors. The occurrence however 
can affect the prognosis of the tooth and the patient -
clinician relationship. 
Aim: To de te rmine the incidence and risk fac tors 
associated with occurrence of Hare up in a multi visit 
RCT. 
Methodology: Patients planned for multi-visit (RCT) 
were recruited for the research. Standard protocol was 
followed in all cases. After the first visit, the patients 
were followed up for possible development of Hare up. 
Pa t i en t s ' d e m o g r a p h i c s , p r e s e n c e or a b s e n c e of 
preoperative pain, s ta tus of the pulp and occurrence of 
Hare up were a m o n g the data collected. Data was 
ana lyzed u s i n g S P S S v e r s i o n 2 0 wi th level o f 
significance set at P <0.05. 
Result: A total of 106 root treated teeth were analyzed 
in patients aged 17 to 73ycars with a mean of 33±13.2 
and male to female ratio of 1:1.5. Incidence of Hare up 
was 8.5%. Prior to treatment, 4 7 % of the cases had 
pain, 61.3% had apical radiolusccncy and 8 3 % had 
pulpal necrosis. Majori ty (7, 77.8%) of the Hare up 
occurred af te r the first visit (p=0.000) . Only prc-
trcatmcnt pain had a statistical significant relationship 
with occurrence of Hare up (p=0.009). 
Conclusion: Incidence of flare up was 8 .5% and the 
major risk factor was preoperative pain. First visit in a 
multi visit RCT is an important stage which if well 
handled, can reduce the incidence of flare up. 

Keywords: Jlare up, risk factors, preoperative pain, 
incidence. 

R e s u m e 
Coiitexte: L ' u r g c n c e c n d o d o n l i q u e p e n d a n t le 
traitement du canal radiculairc (embrasement) est un 

phenomenc courant rare dans multi visiteTCR el pcut 
e t r e a s soc ie a de nombreux fac t cu r s . Ccpcndant 
I 'occurrence pcut affcctcr le pronostic dc la dent ct la 
relation patient-clinicicn. 
Object ij: Pour determiner Fincidence ct les factcurs 
dcrisqucsassocics a Fapparition de Fembrasement dans 
une multi visile TCR. 
Methodologie: Les patients prevus pour Ic traitement 
multi visile du canal radiculairc (TCR) ont etc rccrutcs 
pour la recherche. Apres la premiere visitc TCR faite 
sous un prolocolc guidcc pour TCR, les patients ont etc 
suivis pour le devcloppcmcnt possible d'cmbrascmcnt. 
La d e m o g r a p h i e s patients, la presence ou Fabsencc 
dc d o u l c u r p r c o p e r a t o i r c , F c t a t dc la pu lpe ct 
Foccur rcncc d 'embrascmcntc ta icn t parmi d ' au t rcs 
donnces rccucillies. Les donnccs ont ctc analysccs a 
Faide du logicicl SPSS version 20. Avcc un niveau dc 
signifiancc fixe a p <0.05. 
Resultat: Un total dc 106 den t s t ra i tccs ont etc 
analysccs clicz les patients ages dc 17 a 73 ans avec 
une moyenne de 33 ± 13,2 ans ct ratio hommes-femmes 
de 1: 1,5. L'incidcnce de Fembrasement ctait a 8,5%. 
Traitement prealable, 47% des cas cu des doulcurs, 61,3% 
avaicnt la radiolusccncic apical ct 83% avaicnt une necrose 
pulpairc. La majoritc (77.8%) des cmbrascmcnts a cu lieu 
apres la premiere visitc (p = 0,000). Sculc la doulcur 
pretraitcmcnt avait une relation statistiqucmcnt significative 
avec Fcmbrascmcnt(p = 0,009). 
Conclusion: Le factcur de risque majeur trouvc cn 
a s s o c i a t i o n avec e m b r a s e m e n t ctai t la doulcur 
prcoperatoirc. La premiere visitc dans un traitement multi 
visile du canal radiculairc est une etapc importantc qui, si 
bien gcre, pcut rcduire Fincidence d'embrascmcnl. 

M o t s - c l e s : embrasement, factcurs de risque, 
doulcur prcoperatoirc, incidence 

Introduction 
The primary aim of endodontic treatment is to retain 
the affected tooth as a functional unit in the arch. This 
include cleaning, shaping, disinfection (biomcchanical 
preparation) and obturation of the rool canal to give 
fluid tight hermetic seal with no discomfort to the 
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patient 11.2). However, inter-appointment flare-up, 
which is a true complication of root canal treatment 
( R C T ) c h a r a c t e r i z e d bv acu t e e x a c e r b a t i o n of 
asymptomatic pulp or periradieular pathology after the 
initiation or continuation of root canal treatment could 
occur. This leads to occurrence of pain and/or swelling 
during endodontic treatment that requires unintentional/ 
unscheduled review, including active intervention 13 J. 

Frequency of Hare up ranges from 1.5-20%, but 
can be as high as 50-90% [4-81. Flare up may occur if, 
aseptic rules are not followed during the endodontic 
treatment, there's insufficient oral hygiene, treatment 
is done without rubber dam system or improper / 
inadequate isolation, there's presence of residual carious 
tissue or non-hermetic filling and presence of secondary 
infection in the root canal [9]. It may also follow RCT 
even after it has been done under acceptable protocols 
[10]. Other factors include: pre treatment microbial 
infection, selective growth of certain bacteria and 
introduction of new micro organism following root canal 
treatment (RCT); use of intra canal mcdicament and 
number of visits of RCT [9,11 ]. Also over or under 
instrumentation, presence or absence of pretrcatment 
pain and pretrcatment pulpal status are amongst other 
factors that have been implicated in occurrence of Hare 
up.[9,11-13] 

This study aimed to determine the frequency/ 
occurrence of flare-ups amongst patients that had 

undergone multi visit R( T . to evaluate the possible risk 
factors that may be associated with the condition. 

Materials and method 
This was a prospective study of patients who had multi 
visit RC I at the Conservation Clinic, Dental Center 
University College Hospital Ibadan, between January 
and December 2014. Consecutive patients above age 16 
scheduled for multi-visit RCT who agreed to participate in 
the study were recrui ted . Pa t i en t s who declined 
participation and those undergoing other endodontic 
procedures other than multi-visit RCT were excluded. 

The Conservative clinic provides endodontic 
treatment services amongst other treatments on regular 
basis. Multi-visit RC'I' is carried out as one of the major 
day to day p rocedures unde r s t anda rd protocol . 
Following the first visit, the patients were followed up 
for possible development of Hare up. Flare up is 
diagnosed when patients present after commencement 
of non surgical root canal treatment, with severe pain 
with or without swelling before their scheduled visit 
which necessitated emergency intervention. 

The demographics of the patients, status of the 
pulp prior to treatment (i.e whether necrotic or vital), 
presence or absence of pain prior to treatment, tooth 
type, diagnosis, and presence or absence of apical 
radioluscency and occurrence of llare up during the 
course of treatment were amongst data recorded. The 
conduct of the research w a s cons i s ten t with the 

Diagnosis for Endodontic treatment 

pulpal necrosis 

acute apical periodontitis 

chronic apical 
periodontit is /periapal 
a b s c e s s 
irreversible pulpitis 

Nr. I: Diagnosis lot ciuliHluniu i,c. l lmcn, 
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Declaration of I Iclsinki on ethical principles for research 
involving human subjects and informed consent was 
obtained from patients. Data was analyzed using SPSS 
version 20. pd"0.05. 

Result 
A total of 106 root treated teeth were analyzed in 
patients aged 17 to 73ycars with mean of 33±13.2 and 
male to female ratio of 1:1.5. Incidence of flare up 
was 8.5 % ( table I). 

T a b l e 1: Fac to r s a f f e c t i n g e n d o d o n t i c f l a r e u p 

No % 

Tooth 
Maxi l la ry ccn t ra l s 63 59.4 
Maxil lary la terals 9 8.5 
M a n d i b u l a r c c n t r a l s 9 8.5 
M a n d i b u l a r la te ra ls 2 1.9 
Maxi l lary p remola r s 10 9.4 
Mand ibu l a r p r e m o l a r s 1 0.9 
M a n d i b u l a r c a n i n e s 1 0.9 
Maxi l la ry mo la r s 4 3.8 
M a n d i b u l a r m o l a r s 7 6.6 
Total 106 100 
Pulpal Stains of 
treated teeth 
Tooth w i th n e c r o t i c p u l p 88 83 
Tooth wi th vi tal p u l p 18 17 
Total 106 100 
Presence of Apical 
radiolusccncy 

Yes 65 61.3 
N o 41 38.7 
Total 106 100 
Presence ofPre-
treatment pain 
Yes 50 47.2 
No 56 52.8 
Total 106 100 

Presence of Flare up 
Yes 9 8.5 

No 97 91.5 

Total 106 100 

About 47% of the eases were diagnosed with 
chronic apical/pcriapical abscess (Fig 1) While 83% of 
the teeth had necrotic pulp tissue, about 47% of the 
cases had pain prior treatment and 61.3% of the cases 
had apical radiolusccncy prior treatment, (table 1). 
About 89% of teeth with flare up had prc-trcatmcnt 
pain and this was statistically significant (p=0.009). 
Though 77.8% of the cases with flare up had necrotic 
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pulp tissue, 88.8% had apical radiolusccncy, there was 
no significant statistical relationship between flare up 
and s t a t u s o f the pu lp and p r e s e n c e of a p i c a l 
radiolusccncy (p=0.662 ,0 .076 respectively). 

In addition, though more females (63, 58.5%) 
were treated, there was no significant relat ionship 
between gender and flare up (p= 0.332). 
Majority of the flare up eases (66.7%) were seen in 
cases diagnosed with periapical abscess/chronic apical 
periodontitis but no significant positive correlation 
(p=0.603) 

Majority (77.8%) of the flare up cases were 
seen in age group 21 to 40 years but this was not 
statistically significant (p=0.21). Most cases of flare 
up (77.8%) occurred after the first visit and this was 
statistically significant (0.000). Occurrence of flare up 
also increased the number of visits with 77.8% finished in 
3 visits while 22.2% had 4 visits (p= 0.000). (table 2). 
Maxillary centrals constituted a higher percentage (59.4%) 
of the treated teeth and majority (77.8%) of the cases of 
flare up were seen in this set of teeth but this was not 
statistically significant (p= 0.903) (table 2) 

Discuss ion 
Incidence of flare up (8.5%) recorded in the study was 
within the documented range and in closc agreement with 
8.1 % incidcncc of multi visit flare up in this environment 
as reported by Oginni ct a I [4] Tscsis et cil [8] but lower 
than 10% reported by Udoyc and Aguwa [14]. 

Majori ty of the teeth treated were maxi l lary 
ccntra ls , this fo l lows what has been documen ted 
previously by other researchers [15,16], these set of 
teeth were also the most involved in endodontic flare 
up in this study but this was not statistically significant. 
Due to their position, these teeth arc often involved in 
trauma both domestic and road traffic accidcnts, sports 
etc and thus present more with pulpa l pa tho logy 
requiring endodontic treatment. 

There was no significant relationship with flare 
up and gender though the study had more females which 
was in line with what has been documented by other 
studies [14,17,18]. This result is also supported by 
various studies [11,14,17] that have found that in 
general, female appeared to feci more pain. Females 
have also been found to seek treatment when there is 
experience of pain or discomfort [ 19], Torabincjad ct 
at[20] showed a significant positive correlation of 
flare-ups with patients' ages 40 to 59 years in contrary 
to this s tudy that found non-s ignif icant negat ive 
relationship statistically between age group and flare 
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C o m p a r i s o n of e a s e s o f l l a re up with (lie var ious factors 

Tooth 
M a x i l l a r y centra ls 
Maxi l l a ry laterals 
M a n d i b u l a r c en t r a l s 
M a n d i b u l a r laterals 
Maxi l l a ry premolars 
M a n d i b u l a r p remola r s 
M a n d i b u l a r c a n i n e s 
Maxi l la ry molars 
M a n d i b u l a r molars 
Total 
Gender 
M a l e 
Female 
Total 
Pulpal status of 
treated teeth 
Tooth w i th necro t ic pu lp 
Too th wi th vital pu lp 
Total 
Diagnosis 
Pulpa l nccros i s 
Apica l per iodont i t i s 
C h r o n i c apical periodonti t is 
I r revers ible pulpit is 
Total 
Presence of Apical 
radioluscency 
Yes 
N o 
Total 
Presence oJPre-
treatment pain 
Yes 
N o 
Total 
Number of visits 
2 
3 
4 
Total 
Ms it flare up 
occurred 
A Her lirst visit 
Af te r 2"d visit 
No flare up 
Total 

* P < 0 . 0 5 

Flare u p cases 
Yes No 

N % N 

7 77.8 56 
0 0 9 
1 II.I 8 
0 0 2 
0 0 10 
0 0 1 
0 0 1 
0 0 4 
1 11.1 6 
9 100 97 

5 55.6 58 
4 44.4 39 
9 100 97 

7 77,8 81 
2 22.2 16 
9 100 97 

1 11.1 25 
1 11.1 19 
6 66.7 44 
I 11.1 9 

9 100 

8 88.9 57 
1 11.1 40 
9 100 97 

8 88.9 42 
1 11.1 55 
9 100 97 

0 0 58 
7 77.8 38 
2 22.2 1 
9 100 97 

7 77.8 0 
22.2 0 

0 0 97 
9 100 97 

T o t a l P va lue 

57.7 

9.3 
8.3 
2.1 

10.3 

1.0 0.903 
1.0 
4.1 
6.2 

100 106 

59.8 63 0.332 
40.2 43 
100 106 

83.5 88 0.662 
16.5 18 
100 106 

25.8 2 6 0 .073 
19.6 20 
45.4 50 
9.3 10 
97 100 106 

58.8 65 0.076 
41.2 41 
100 106 

43.3 9 0.009* 
56.7 97 
100 |06 

59.8 58 0.000* 
39.2 45 

1.0 3 
100 |06 

o 0.000* 
0 
100 
100 106 
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up. The age range of llie subjects employed lor this 
sluily was comparable lo previous reports (5,14,11 Jin 
this regard. However, the age group ol those that 
experienced Hare up was lower than that reported by 
Torabinejab ct al [20]. 

Pre operative symptoms have been found to 
affect flare up. This study also showed a significant 
relationship between preoperative pain and Hare up, as 
previously reported by other investigators [4, 5,18,19] 
but in contrast to the sludy done by Udoye and Aguvva 
(14). This pre operative pain has been associated with 
periodontal ligament being affected or inflamed before 
commencement of RCT [21]. Pain is also said to 
enhance stress level in the body and affects immune 
function in a negative way therefore increasing the 
probability of flare-up [21]. Though there is still some 
controversy over it, studies [11, 22] have documented 
that the teeth with vital pulp have lower incidcncc of 
flare up compared to those wilh necrotic pulp, this study 
however found no positive relationship between status of 
the pulp (whether the pulp is vital or necrotic before 
treatment) and incidcncc of flare up which is in agreement 
with Oginni ct al [4] and Imura and Zuolo [5]. 

This study is in agreement with a Taiwan study 
[18] that showed an insignificant relationship between 
flare up and presence of periapical radiolusccncy. 
However, some other studies [5, 23] have shown a 
significantly higher incidcncc of flare-ups when there 
is prcscncc of periapical radiolusccncy than when it is 
absent. Though majority of flare up was seen in cases 
with periapical abscess/ chronic apical periodontitis 
which also presented with periapical radiolusccncy on 
radiograph, this category of eases might have had their 
period of severe pain and gone intochronicity. However 
on instrumentation, there could be forccful extrusion ol 
microorganisms into the periradicular tissues leading to 
acutc inflammatory reaction, intensity of which is 
dependent on virulcncc of the micro organism present 
and other factors like host defense mechanism [24]. 

Significant relationship seen in the time ol 
presentation of flare up (alter T' visit) is in agiccmcnt 
with the report of Genet ct al [25] and could be due lo 
change in the ecology of the canal through possible 
introduction of other microorganisms al the first visit, 
or making the present organism more virulent due to 
the intervention and introduction of chcmical irrigants. 
Firs i visit of root canal treatment in a multivisit RCT is 
the time in which complete biomeclumieal preparation 
of the canal(s) is done with placement of intracanal 
medicament, for further disinfection of the canal(s) prior 
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to the obturation at the second visit. This is the period 
that most complications that can contribute to flare up 
in RCT would have occurrcd. Hence, maximum 
preparation of the canal and avoidance of complications 
al this visit can possibly reduce the incidcncc of flare 
up. 

The treatment lime of cases with flare up was 
prolonged in this study and this was significant. Mulli-
visit RCT requires 2 visits most of the time to allow for 
mcdicalion of canal and observation of symptom from 
the tooth. However, with occurrence of flare up, time 
required for treatment is increased to allow corrcction 
of possible cause and resolution of symptoms before 
final obturation. 

Although the occurrcncc of flare up in multi 
visit RCT has no significant cffect on final outcomc of 
root canal treatment; it may prolong the treatment time 
as observed in this study. This gives undue stress and 
affects patient confldencc in the clinician. Thus flare 
up should be avoided as much as possible to improve 
clinician-paticnt relationship. This is by following the 
appropriate guidelines of the procedure to reduce 
complications and ihcrcby reducing and avoiding this 
inter appointment pain. 

Conclusio n 
Incidcncc of flare up was 8.5% and the major risk factor 
was preoperative pain. First visit in a multi-visit RCT is 
an important stage which if well handled, can rcducc 
the incidcncc of flare up. 
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