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Abstract
Introduction: The aim of the present study was to evaluate the influence of the calcium hydroxide with chlorhexidine combination 
and calcium hydroxide alone as an intra-canal medicament on postoperative pain and swelling (flare-up) in two visits endodontic 
retreatment cases.
Methods: Twenty four patients, aged from 20 - 50 years old with no gender prediction, suffering from failed previous endodontic 
treatment were included in this study. After confirming the diagnosis clinically and radiographically, patients were randomly as-
signed into two equal groups of 12 patients each. After removal of the previous root canal filling, root canals were prepared and 
cleaned with 2.5% sodium hypochlorite, root canals were medicated with calcium hydroxide chlorhexidine combination in the in-
tervention group, whereas the comparator group was medicated with calcium hydroxide as intracanal medicaments for 7 days. 
Endodontic treatment was completed in the second visits and lateral condensation technique with ADSEAL resin sealer used for 
obturation. Pain was assessed postoperatively after 6, 12, 24, 48, 72 hours and at 7 days before obturation. Patients were given an 
analgesic (Ibuprofen 200 mg) in case of severe pain. Categorical Scale for pain measuring and presence and absence of swelling was 
used as the primary outcome measure. 
Results: Results showed statistically significant difference between the two groups at the first 6 hours with calcium hydroxide Ca 
group recorded high incidence of postoperative flare up, and no statistically significant difference at 12, 24, 48, 72, and 7 days be-
tween the two groups in categorical scale or swelling records. There was no statistically significant difference in the intake of anal-
gesics between the two groups.
Conclusion: The study concluded that calcium hydroxide chlorhexidine combination resulted in better pain control. Also there was 
no difference in prevalence of swelling and in the intake of analgesics between the two groups.
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Abbreviations
Post-operative pain of root canal treated teeth is defined as 

pain of any degree after initiation of endodontic treatment [1]. 
Pain after endodontic treatment occurs for several reasons as dur-
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ing intra-appointment or post-obturation in endodontic treatment 
or as endodontic flare-ups. The endodontic flare ups are defined as 
strong pain with or without swelling that occurs after initiation or 
continuation of root canal treatment [2]. Occurrence of post-oper-
ative pain can be very unpleasant for both patients and clinicians 
[3].

The incidence of postoperative pain varies ranging from 1.9% 
to 48% depending on various factors include single visit versus 
multiple visit endodontic treatment [4]. Other factors include type 
of intra-canal medicament, root canal instrumentation protocol 
(enlargement/non enlargement of apical foramen) and status of 
the pulp [5].

Although postoperative pain associated with root canal therapy 
is a poor indicator of long-term success, the occurrence and the 
control of pain are very crucial in endodontics [6].  Certain factors 
such as preoperative pain,  number   of   appointments,   use   of   
intra-canal   medications   and tooth location may predispose the 
development of postoperative pain and flare-ups [2].

Flare-ups can occur after root canal treatment and consist of 
acute exacerbations of an asymptomatic pulpal and/or peri radicu-
lar pathologic condition. The causative factors of interappointment 
pain encompass mechanical, chemical, and/or microbial injury to 
the pulp or peri radicular tissues. Microorganisms can participate 
in causation of interappointment pain in the following situations: 
apical extrusion of debris; incomplete instrumentation leading to 
changes in the endodontic microbiota or in environmental condi-
tions; and secondary intraarticular infections. Interappointment 
pain is almost exclusively due to the development of acute inflam-
mation at the peri radicular tissues in response to an increase in 
the intensity of injury coming from the root canal system [7].

The nonsurgical retreatment for previously failed endodon-
tic therapy provides favourable results [8]. Bacterial infection of 
the dental pulp may lead to periapical pathosis [9]. Postoperative 
pain is the result of acute inflammation in the peri radicular tissue 
caused by the penetration of microorganisms from the root canal 
during endodontic retreatment [10]. Re-treatment procedure has 
been suggested as a contributing factor for developing post treat-

ment complications. The rate of flare-ups in retreatment cases are 
reported to be significantly higher than initial root canal treat-
ments [11].

When endodontic treatment fails, nonsurgical endodontic re-
treatment is often preferred to surgery or extraction [9].

Intra-radicular infection is the most common cause for end-
odontic failure. It can occur due to insufficient root canal cleaning 
and persistence of bacteria at the time of root filling or due to re-
infection caused by coronal leakage [12].

The most frequent microorganism, isolated in failed cases is E. 
faecalis, which is a species scarcely found in untreated root canals. 
It is suggested that E. faecalis is inserted into the canal during root 
canal treatment. In addition, E. faecalis can withstand intra-canal 
medication, even calcium hydroxide and luck of symbiotic bacteria. 
Therefore, it is difficult to be eradicated after its settlement in the 
canal [12]. 

The success of endodontic treatment depends on the reduc-
tion or elimination of micro-organisms from the root canal system 
which is achieved by chemo-mechanical preparation [1]. The chem-
ical preparation involves the use of irrigating solutions and intra-
canal medicaments. Calcium hydroxide is one of the most widely 
used intra-canal medication in patients undergoing multiple visit 
endodontic treatment. Its antibacterial action is via release of hy-
droxyl ions, which kill or inactivate bacteria [13].

Calcium hydroxide is ineffective against all bacterial species es-
pecially E. faecalis which is found in the root canal [1]. E. faecalis, 
have been found to be associated with chronic periodontitis and 
failed root canal treatments involving chronic apical periodontitis 
[14]. The prevalence of E. faecalis in failed endodontic cases ranged 
between 24 and 70% [15]. So it was suggested that calcium hydrox-
ide should be used in combination with other medicaments to en-
hance its efficacy [11]. The efficacy of calcium hydroxide is affected 
by its dissociation capability which is determined by the type of 
vehicle used to mix it [11]. It has been observed that the mixture 
of calcium hydroxide and chlorhexidine showed synergistic action 
and greater efficacy than calcium hydroxide alone [1].
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Subjects and Methods

The sample size was calculated by the G power program (Uni-
versidad Düsseldorf, Düsseldorf, Germany). We will need to study 
10 subjects in each group to be able to reject the null hypothesis 
that the population means of the experimental and control groups 
are equal with probability (power) 0.8 and type I error probability 
equal to 0.05. This number is to be increased to 12 in each group 
to correct for non-parametric usage; and to 14 to compensate for 
possible losses during follow up.

Sample size

All included patients signed an informed consent after the ex-
planation of the involved procedures and the possible risks. Inter-
ventions were done by a master’s degree student in the Depart-
ment of Endodontics. Twenty-four participants recruited from the 
outpatient clinic of the endodontic department, Faculty of Dentist-
ry, Cairo University, in the duration between February 2017 and 
January 2018.

Selection of subjects

Inclusion criteria involved patients complaining from signs 
and symptoms of endodontic treatment failure, patients who had 
defective root canal filling, patients who were in good health with 
no systemic disease, patients age range between 20 and 50 years, 
patients who could understand the categorical tool (points) for 
measurement in the pain diary and were able to sign the informed 
consent.

Patient exclusion criteria included those with complicated sys-
temic disease; with severe pain and/or acute apical abscesses; Age 
under 18 years old; those administered antibiotics or corticoste-
roids; with multiple teeth that requires retreatment to eliminate 
the possibility of pain referral and who had root canals that could 
not be retreated; tooth with broken file or ledges. 

Diagnostic criteria of retreatment procedure confirmed by the 
history of the chief complaint, clinical and radiographic examina-

Inclusion and exclusion criteria

tions. Patients who complained from pain and/or swelling with his-
tory of previous treatment or referred from the prosthodontics de-
partment for retreatment due to inadequate root canal filling were 
included in the study according to the eligibility criteria.

For randomization, a table of random numbers (from 1 to 24) 
distributed using computer sequence generation (Microsoft Excel) 
into group I and group II with participants numbers (12 numbers 
in each group). The table was kept with the assistant supervisor. 
The patient was blinded (single-blind study). After the subject was 
confirmed to be enrolled in the trial, the investigator gave a phone 
call to the co-supervisor who allocated the patient either to the in-
tervention or the control group according to the generated random 
sequence. The investigator was the one responsible for performing 
the whole procedure, assessing the outcomes from the patients and 
recording any abnormal findings such as mishaps or side effects.

Randomization, allocation concealment and blinding

The tooth was properly isolated using rubber dam. The previous 
restorations were removed using high-speed hand piece and steril-
ized round bur under coolant. Modification of the access cavity was 
performed using Endo-Z bur. Removal of the filling material in the 
root canal was performed as follows: Few drops of the gutta-percha 
Carven solvent were injected at the canal entrance by disposable 
syringe with gauge 27 open needle and left for 2 minutes to allow 
for penetration. Then Protaper Universal System F3 and F2 files 
were adjusted in an NSK endo motor with the speed adjusted at 
300 rpm with torque 2 adjusted according to the manufacturer's 
instructions. Used in the coronal 2/3 of the canal in an up and down 
motion, sequentially. All the files introduced to the point where re-
sistance felt by the filling materials after which the file removed, 
cleaned and reinserted with addition of solvent. Hedstrom hand 
files sizes 40, 35 and 30 were then used to complete the removal of 
the apical part of the canal in a crown down technique. Irrigation 
with 3 ml 2.5% Na OCl with each 1ml in 60 sec using gauge 27 side 
vented needle between successive files. It was prepared by add-
ing 10ml of sterile distilled water to 10ml of 5.25% sodium hypo-
chlorite solution. After removal of the filling material, the working 
lengths were determined by apex locater and confirmed by periapi-
cal radiograph 1mm short from the radiograph apex. Chemo-me-

First session

Operating sequence
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chanical preparation using Protaper Universal rotary system. The 
finishing files were F1 (tip size 20), F2 (tip size 25) and F3 (tip size 
30) were used in a pecking motion canals expect the mesial canals 
in molars where the finishing file was F2. Preparation of the ca-
nal was considered complete using ISO files with master apical file 
corresponding to size #40 in palatal maxillary molars and distal 
canals in the mandibular molars and #35 in the remaining canals 
of molar. Irrigation with 3ml 2.5% Na OCl with each 1ml per 60 sec 
using gauge 27 side vented needle between successive files. Then 
the final irrigation was made by saline and root canals were dried 
with Protaper special paper points. Then, cases were classified to 2 
groups according to medicament used into:

A Metapex calcium hydroxide injectable (calcium hydroxide 
with iodoform) was used. The canals were dried with paper points. 
The paste directly poured in a Met biomed syringe with disposable 
tip was injected in the root canal system. A lentulo spiral connected 
to low speed headpiece was used with sizes 30 or 35 correspond-
ing to the master apical file, then introduced into the root canal and 
slowly rotated in a clock wise motion into the canal 2 mm short of 
the working length. The procedure was repeated until the paste 
was observed at the canal orifice.

Group (a): control group

Calcium hydroxide chlorohexidine combination (Ca (OH)2/
CHX) was used. The canals were dried with paper points. A paste 
consists of 1.2 g powder of Ca(OH)2 mixed GLUO-CHX2% chloro-
hexidine gel mixed in 1:1 ratio on a paper pad and then plugged in 
to the canal by using a lentulo spiral connected to low speed head-
piece was used with sizes 30 or 35 corresponding to the master 
apical file, then introduced into the root canal and slowly rotated 
in a clock wise motion into the canal 2mm short of the working 
length. The procedure was repeated until the paste was observed 
at the canal orifice. Excess medication was removed from the pulp 
chamber with a sterile cotton pellet. A sterile cotton pellet placed 
over the pulp chamber and a Den Seal glass ionomer was used to 
seal the cavity.  No systemic medication was prescribed, the patient 
were instructed to take mild analgesics if they experienced unbear-
able pain (severe pain) ibuprofen (200mg) but after contacting the 
operator. One week after initial appointment the patients were re-
called to return for completion of endodontic treatment. The pain 
recorded after 6,12, 24, 48, 72hours through a telephone call and at 

Group (b): In the experimental group

7 days pre obturation as mentioned in the pain dairy above. Patient 
with sever postoperative pain and/or occurrence of swelling were 
classified as flare-up [16].

Rubber dam was applied for thorough isolation of the root canal 
system. Glass ionomer and the cotton pellet were removed from 
the pulp chamber. Removal of the intra-canal medicament was per-
formed using a hand K-file corresponding to the size of master api-
cal file and irrigation with 3 ml 2.5% sodium hypochlorite solution 
between every subsequent instrument. Then, canals flushed with 
normal saline 3 ml. After that, each root was rinsed with 17% EDTA 
solution 1 ml for 3 minute then followed by saline as a final rinse. 
Master cone corresponding to the master apical file determined 
and confirmed using periapical X-ray. Canals were then dried with 
sterile paper points and obturation performed using gutta-per-
cha points and AD seal sealer with lateral compaction technique. 
A spreader of suitable size was selected and used to allow space 
for auxiliary cones, together with a resin-based root canal sealer. 
The access cavity was sealed using sterile dry cotton on the floor 
and the glass ionomer as a temporary restoration. Postoperative 
radiograph was taken to confirm the density and length of the fill-
ing material. Patients were instructed to complete the treatment 
procedures by placing a permanent restoration followed by a full-
coverage restoration in fixed prosthodontic clinic of Faculty of Den-
tistry, Cairo University.

Second session

Subjectively measured using a categorical scale of 4 classes:
1. No pain;
2. Mild pain: recognizable but not discomforting pain that 

 required no analgesics;
3. Moderate pain: discomforting but bearable pain  

 (analgesics if used were effective in relieving pain);
4. Severe pain: difficult to bear (analgesics were effective in 

 relieving pain) [3].

Postoperative pain

Pain assessment and outcomes

Categorized as presence or absence of swelling will be measured 
after 1st visit at 6h, 12h, 24h, 48h, and 72h and after 7 days from 1st 
visit: Pre-obturation.

Postoperative swelling
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Percussion test (presence or absence of pain).

Objectively

Postoperative flare-up (pain or/and swelling) will be measured 
using the categorical scale s as mentioned above after 6hrs, 12 hrs., 
24 hr., 48hr, 72 hr., and 7 days pre obturation. With severe pain 
and/or swelling considered as flare-up.

Primary outcomes

Recording analgesic intake as well as number of analgesic ta-
bles.

Secondary outcomes

Qualitative data were presented as frequencies and percent-
ages. Fisher's Exact test was used for comparisons between the 
two groups. Friedman’s test was used to study the changes by 
time in each group. Numerical data were explored for normality 
by checking the distribution of data and using tests of normality 
(Kolmogorov-Smirnov and Shapiro-Wilk tests). Age data showed 
normal (parametric) distribution. Parametric data were presented 
as mean and standard deviation (SD) values and compared using 
Student’s t-test. 

The significance level was set at P ≤ 0.05. Statistical analysis was 
performed with IBM® SPSS® Statistics Version 20 for Windows.

Statistical analysis

The trial design followed the CONSORT 2010. The flow of the 
participants throughout the study is presented in (Figure 1).

Results

Figure 1: Consort 2010 flow diagram of the trial design.

Postoperative pain

1. Demographic data (age, gender and tooth type distribu-
tion) illustrated in table 1.

2. There was no statistically significant difference regard-
ing mean age values (P-value = 0.414) as well as gender 
distribution (P-value = 1.000) between the two group. 

3. Severity of pain.

Ca (OH)2  

(n = 12)
Ca (OH)2 + CHX 
(n = 12) P-value

Age (Years)

0.414
Mean (SD) 36.5 (5.9) 34.3 (7.2)

Gender [n (%)] 1.000
Male 4 (33.3%) 4 (33.3%)
Female 8 (66.7%) 8 (66.7%)

Table 1: Mean, standard deviation (SD), frequencies (n), percent-
ages and results of Student’s t-test and Fisher’s exact tests for 

comparisons of demographic data between the two groups.

*: Significant at P ≤ 0.05.

Comparison between the two groups

• After 6 hours, there was a statistically significant dif-
ference between the two groups (P-value = 0.046). Ca 
(OH)2 group showed higher prevalence of severe pain 
than Ca (OH)2 + CHX group.

• After 12 hours, there was no statistically significant dif-
ference between the two groups (P-value = 1.000).

• After 24 hours, there was no statistically significant dif-
ference between the two groups (P-value = 1.000).

• After 48 hours, there was no statistically significant dif-
ference between the two groups (P-value = 1.000).

• After 72 hours, there was no statistically significant dif-
ference between the two groups (P-value = 1.000).

• At day 7, all cases showed no pain. Hence, no statistical 
comparison was performed.

Figure 2: Bar chart representing severity of pain in the two 
groups.
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There was no statistically significant change in severity of pain 
by time in Ca (OH)2 group (P-value= 0.104). 

Changes by time in Ca (OH)2 group

Figure 3: Line chart representing change by time in severity 
of pain within Ca (OH)2 group.

There was no statistically significant change in severity of pain 
by time in Ca (OH)2 + CHX group (P-value = 0.133). 

Changes by time in Ca (OH)2 + CHX group

Figure 4: Line chart representing changes by time in  
severity of pain within Ca (OH)2 + CHX group.

There was no statistically significant difference between preva-
lence of swelling in the two groups (P-value = 1.000) (Figure 5). 

Swelling

There was no statistically significant difference between intake 
of analgesics in the two groups (P-value = 1.000) (Figure 6). 

Intake of analgesics

Figure 5: Bar chart representing prevalence of swelling in 
the two groups.

Figure 6: Bar chart representing intake of analgesics in the 
two groups.

Teeth with poor endodontic treatment contain a great number 
of bacterial species [17] especially E. faecalis which  has been de-
tected in 70% in failed endodontic cases. The aim of the present 
study was to evaluate the influence of the Ca (OH)2/CHX combina-
tion and Ca (OH)2 as an intra-canal medicament on postoperative 
pain and swelling (flare-up) in two visits endodontic retreatment 
cases.

In our study intra-canal medicaments were used between vis-
its to deny space for microbial proliferation between visits and can 
play an important role in preventing the recontamination of the 
root canals between appointments. And prevent postoperative pain 
caused by persistent intracanal micro-organisms or by secondary 
microbial invaders [17].

Discussion
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Considering age as one of the significant effects on the postop-
erative pain, patients aging between 20 and 50 years old were se-
lected [18]. Patients has undergone their retreatment procedure 
within two visits, targeting to gain antibacterial effect by using in-
tracanal medicament, reduce postoperative pain, and diminish the 
number of flare-ups [17].

Various methods have been used for the removal of root canal 
filling materials, which are broadly classified into thermal, me-
chanical, chemical and a combination of the three. In this study, a 
combination of chemical (Carvene solvent) and mechanical (Prota-
per universal rotary system (PTU) and Hedstorm files) were used. 
In which, solvents can soften and dissolve gutta-percha present in 
the root canal to facilitate its removal and allow for the penetration 
of manual and rotary instruments [19].

Pro Taper rotary files have proven their efficiency in removing 
gutta-percha because of the association of the solvent with the in-
strument rotation, which causes the dilution and plasticization of 
gutta-percha [20]. Therefore Pro Taper Universal files were used 
since they were faster than the Pro Taper retreatment files to per-
form GP removal in the retreatment of teeth obturated according to 
the single master cone technique, and both techniques promoted 
similar apical extrusion of debris [21]. 

In the present study, the working length was determined by 
IPEX electronic apex locator, due to its reliability, and then con-
firmed by the radiograph [22]. Root canal were irrigated using 
2.5% sodium hypochlorite (Na OCl) since it's capable to reduce the 
intracanal microbiota [23]. Side vented needle was used to lower 
the incidence of irritant extrusion in to the periapical space [24]. 
The smear layer was removed by rinsing the canal with 1 mL 17% 
EDTA and then leaving the canal filled with this solution for 3 min-
utes [25].

Despite the fact that Ca (OH)2 is one of the most widely used an 
intracanal medicament, due to its high pH and potent antibacterial 
activity [26], however it was reported to be ineffective against all 
bacterial species especially E. faecalis found in the root canal [1].  
Therefore it was demonstrated that the mixture of Ca (OH)2 /CHX 
combination showed a synergistic action and greater efficacy than 
calcium hydroxide alone [27]. Lentulo spirals used for placement of 

intra-canal medicament resulted in less voids (28) and better pack-
ing of paste [29]. Pain assessment was performed using categorical 
scale of 4 classes as a modification to the visual analogy scale (VAS) 
for its reliability, validity and simplicity in pain rating [17].

The result of this study showed that after 6 hours, there was 
a statistically significant difference between the Ca (OH)2 /CHX 
combination group and Ca (OH)2 group. Where the CA OH group 
showed higher prevalence of severe pain than Ca (OH)2 /CHX com-
bination group. Our findings in agreement with [30] who reported 
that a combination of Ca (OH)2 and 2% CHX was significantly differ-
ent in reducing inter-appointment pain than that of Ca (OH)2 and 
saline group. It might be due to its high pH, suggesting an increase 
of the ionized capacity of the CHX molecule. Moreover, the addition 
of CHX to Ca (OH)2 lowers its contact angle and improves the wet-
tability of the medication on the root canal. This could also be be-
cause of synergistic effect of Ca (OH)2 and CHX on liposaccharides/
endotoxins produced by gram negative bacteria. Hence, both the 
intracanal medications complement their actions [31].

Our results showed no statistically significant difference after 
12, 24, 48, 72 hours between Ca (OH)2/CHX combination group and 
Ca (OH)2 group. At day 7 all cases in both groups showed no pain.

In contrast [32] reported that 2% CHX gel alone is more effec-
tive at 72 hours than Ca (OH)2 paste alone or their combination 
against both organisms. In failed root canal treatments, 2% CHX gel 
may be a more effective intracanal medicament than Ca (OH)2 paste 
or their combination. This might be due to the difference in pH of 
chlorhexidine and calcium hydroxide and also due to the binding of 
chlorhexidine molecule to calcium hydroxide ions and hence inhib-
iting the free release of chlorhexidine molecule. In our study, anal-
gesics were only prescribed on demand and not a regular prescrip-
tion of medication since it would influence the outcome measures 
of the study [1,17]. Among the non-steroidal anti-inflammatory 
drugs, Ibuprofen was selected because it is effective for treating 
acute pain and inflammation related to endodontic treatment, rap-
idly absorbed and metabolized by the liver [33].

The conclusion of this study is as follows:
• Calcium hydroxide chlorhexidine combination resulted 

 in better pain control.

Conclusion
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• There was no difference between prevalence of swelling 
 in the two groups.

• There was no difference in the intake of analgesics  
 between the two groups.
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