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Abstract
Background: Pain is one of the most common complications after tooth extraction and pain control is 
a crucial part of the procedure.
The purpose of this study was to investigate the influence of 0.2% (w/v) chlorhexidine (CHX) gluconate 
mouth rinse on the severity of post-extraction pain. 
Methods: A prospective, randomized, double-blind trial was conducted among 170 subjects. Subjects 
were instructed to rinse with 15 mL of CHX mouth rinse (study group) or placebo (control group) 0.5 
to 1 hour before extraction. Post-operative pain was evaluated considering the number of taken rescue 
analgesics and using a visual analog scale (VAS) that each case completed 6, 12, 24, and 48 hours after 
the surgery. The Mann-Whitney U test was performed in this regard.
Results: There were no significant differences between the two groups regarding demographic variables 
(P > 0.05). The preoperative use of CHX mouth rinse showed a better performance in mitigating the 
perceived pain. A significant difference in the pain level (P = 0.001) was found only at the 6th hour 
postoperatively although there was no significant difference in the pain level between the two groups 
(P > 0.05) at all other times (12th, 24th, 48th hours). The total number of analgesics that were taken by 
the study group was significantly lower compared to the control group (P = 0.042). 
Conclusions: The preoperative CHX mouth rinse could be a beneficial choice for reducing pain after 
simple tooth extractions.
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Background 
Patients may experience pain after simple tooth extraction. 
Its intensity varies between different cases (1) and mostly 
peaks within the first 24 hours post-extraction then drops 
gradually (2). 

Pain is one of the most common and important 
complications after tooth removal procedures and 
pain control is a key part of the practice (3,4). Methods 
advocated for this purpose include systemic analgesic 
intake (5), positioning analgesic dressings, a single-dose 
preoperative dexamethasone (6), and the use of different 
pharmaceutical options in form of a gel and mouth rinse, 
and the like (7-11). Chlorhexidine (CHX) as a biguanide 
antiseptic has a broad spectrum of activity against Gram-
positive and Gram-negative organisms, oral aerobes, and 
anaerobes. It has general good tolerability while creating 
no resistance (12-14).

It has been shown that preoperative rinsing with CHX 
gluconate mouthwash reduces the salivary bacteria count 
(15).
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 ► Pain is one of the most common and important complications 
after tooth removal procedures

 ► Preprocedural rinsing with CHX has a profound and sustained 
effect on diminishing the bacterial load of the oral cavity 

 ► The effectiveness of preoperative CHX mouth rinse in controlling 
postoperative pain might be attributed to its antibacterial activity.

 ► Preoperative use of CHX mouth rinse before simple tooth 
extraction significantly mitigated the perceived pain at the sixth 
hour after extraction.

Highlights

According to some studies, poor oral hygiene 
accompanies greater pain and analgesic consumption 
following operation (16,17). Likewise, the systemic 
consumption or local implantation of antibiotics might 
ameliorate the following pain (18-20).

These observations indicate that plaque adhered to 
teeth and bacteria probably trigger postoperative pain 
mechanisms and are associated with a higher probability 
of postoperative complications including pain.
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Thus, CHX could be associated with a lesser probability 
of postoperative pain due to its antiseptic quality. In 
addition, the majority of the published work concerns the 
role of CHX on the incidence of dry socket (9,11), and 
the potential therapeutic effect of CHX on postsurgical 
pain is an entire missing point in the literature although 
some previous studies have partially addressed this issue 
with conflicting evidence. It has been reported that 
intra-alveolar CHX placement could reduce postsurgical 
pain regardless of its dry socket preventive effect 
(7,8). Nevertheless, the split-mouth design has found 
it ineffective and argued that the intra-alveolar CHX 
gel did not significantly alter post-extraction pain (9). 
The inconclusiveness of the results rationalized further 
studies for this agent. Although the simple extraction of 
permanent teeth is one of the most common practices 
among dentists, all previous studies have focused on 
perceived pain after the surgical removal of impacted 
third molars and no study has ever distinguished CHX 
effects on simple tooth extraction pain.

Accordingly, the present study aimed to investigate the 
role of CHX on pain and analgesic consumption after 
simple tooth extraction while controlling for confounders 
such as dry socket and infection.

The effects of patients’ gender, age, and the number of 
extracted teeth on pain intensity at different times also 
were examined based on the aim of the study.

Materials and Methods
This randomized, double-blind, single-center clinical trial 
was performed at a dental clinic in Isfahan, Iran. After 
obtaining the approval of the institutional and university 
ethics board (Ethics code: IR.MUI.RESEARCH.
REC.1397.482, IRCT code: IRCT20121223011856N2) 
and signed detailed informed consent from all patients, 
they were enrolled in this study.

Study Sample 
In general, 170 subjects were randomly selected from 
patients attending a dental clinic during a 6-month period 
(between January 2017 and August 2017) for the unilateral 
simple tooth extraction of one or two mandibular 
premolar(s) and molar(s) under local anesthesia. The 
extracted teeth were not in any pain inducing condition 
such as irreversible pulpitis and the reasons for tooth 
extraction were mostly as follows:
• Candidates of full mouth denture (with a few hopeless 

teeth)
• Candidates of orthodontic treatments needing tooth 

extraction
• Candidates of non-surgical wisdom teeth removal
• Candidates of oral rehabilitation with dental implants.

Eligibility Criteria
1. Being in the age range of 18-80 years old;
2. Being healthy and not consuming any regular 

medication; 
3. Not having any pain-inducing conditions such as an 

aching tooth at the time of the surgery; 
On the other hand, patients were excluded if they:

1. Were smokers or ingested any medications including 
oral contraceptives, analgesics, and antibiotics as of 4 
days prior to the operation; 

2. Had used CHX regularly before the extraction or 
within 48 hours after the extraction; 

3. Had poor oral hygiene based on the simplified oral 
hygiene index (21); 

4. developed wound dehiscence after extraction.

Patient Allocation 
Patients were randomly allocated to the treatment or 
control group based on the flip of a coin. The treatment 
group received 0.2% CHX gluconate oral rinse (study 
group) and the placebo solution was given to the control 
group. The clinician and patients were blind to this trial 
and had no idea of the provided mouthwash type.

Treatment Protocol
The subjects were given a dark bottle containing 15 mL 
of either CHX 0.2% or a placebo 0.5 to 1 hour before 
performing extractions. CHX digluconate is substantively 
a broad-spectrum antibiotic with high solubility, the 
mechanism of action of which can be explained by 
the chemical interaction between the substance and 
bacterial cell membranes. The placebo contained all 
ingredients except for CHX. In fact, CHX was substituted 
with distilled water in the placebo. The patients were 
supervised to rinse the assigned solutions around their 
mouths for two minutes before spitting out and asked 
not to eat or drink up to extraction time. If any supra 
gingival calculus existed around the tooth to be extracted, 
it was removed before the irrigation. All extractions 
were carried out by an expert clinician (with more than 
five years of experience in dentoalveolar surgery) who 
used a standard elevator and forceps technique for all 
cases. The subjects underwent the operation under local 
anesthesia with one 1.8-mL cartridge of 2% lidocaine and 
1:80 000 epinephrine. Acetaminophen 325 was prescribed 
to be taken as required for pain relief only in the case of 
excessive pain with a maximum of 8 tablets/day. They 
were told not to use any analgesics other than those 
prescribed or any antibiotics. Otherwise, they would be 
excluded from the study and replaced by new subjects. 
Patients were advised to seek help from the operator in 
case of any problem. Subjects would be excluded in case 
of the incidence of dry socket or infection. The dry was 
defined as a severe pain accompanied by disintegrated 
blood clots within the alveolar socket, and infection was 
defined as the presence of pus. Proper treatment would 
be offered after excluding the tooth. The data at the initial 
visit and follow-up calls were recorded by a single clinical 
examiner. Postoperative care was identical in all cases. 
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(Chicago, III, SPSS Inc, Chicago, IL). Demographic data 
were analyzed using the chi-square test and independent 
t-test. The Kolmogorov-Smirnov test was used to verify 
the data distribution. Due to the non-normal distribution 
of data, the Mann-Whitney U test, Kruskal-Wallis test, and 
Spearman’s rank correlation coefficient were performed 
to determine which of the variables (i.e., gender, age, 
and extracted teeth quantity) affected pain intensity. The 
Mann-Whitney U test was performed to compare the 
two groups regarding pain intensity and rescue analgesic 
intake. The statistical significance was considered as 
P < 0.05.

Results
A total of 170 patients were enrolled in this trial although 
19 (11%) of them failed to comply with follow-ups. In 
addition, 4 (0.02%) cases were excluded due to post-
extraction complications (e.g., dry socket and infection) 
leaving 147 evaluable subjects with 159 extracted teeth 
(Figure 1). The CHX group consisted of 84 (57%) patients, 
and the placebo group consisted of 63 (43%) cases. There 
were no significant differences with respect to extraction 
difficulty in the two groups.

There were 61 (41.5%) men and 86 (58.5%) women. The 
mean age of the included patients was 39.55 (in the range 
of 18-72 years and standard deviation ± 13.18 years). Of all 
the treated subjects, 76 and 71 cases were on the right and 
the left sides, respectively. The single teeth were extracted 

The following post-extraction instructions were given to 
subjects both verbally and written on a piece of paper as 
“to bite on the gauze for 30-60 minutes following tooth 
removal. Not to spit, rinse, drink alcoholic beverages, 
or smoke for the next 72 hours. To empty your mouth 
passively when necessary”.
 
Follow-up Protocol
Postoperative pain was assessed by considering several 
parameters such as the evaluation of pain using a visual 
analog scale (VAS) and the number of ingested analgesic 
tablets. A 10-cm horizontal VAS was used, and the 
leftmost and rightmost ends define no pain (score 0) 
and worst possible pain (score 10), respectively. Patients’ 
postoperative pain and analgesic intake were recorded by 
4 telephone interviews 6, 12, and 24 and 48 hours after 
tooth extraction. During each follow-up, the subjects were 
asked to make the VAS evaluation of their pain. Moreover, 
patients were asked if they had used any prescribed pain 
killer and if so, the dosage of medication was recorded as 
well.

The possible factors affecting post-extraction pain were 
also recorded, including gender, age, location extraction 
side (right or left), and extracted teeth quantity (one or 
two).

Statistical Analysis
All analyses were conducted by the IBM SPSS 22.0 
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in 89% of cases. With respect to the extracted tooth type, 
103 (70%), 39 (26.5%), and 5 (3.5%) of teeth were molars, 
premolars, and molar and premolar, respectively. Two 
cases (both of them were single tooth extraction) required 
supragingival calculus removal, including one in the CHX 
group and one in the placebo group. The descriptive 
statistics for the sample are shown in Table 1. Six hours 
after the extraction, 91.7% and 93.7% of patients in the 
CHX group and the placebo group reported feeling pain, 
respectively. These values reduced to 22.6% and 29% 
at 48 hours post-extraction, respectively. The mean of 
reported pain as evaluated on VAS in both groups reached 
its maximum intensity during the first 6 hours after the 
surgery, and subsequently, reduced steadily over time. 
Table 2 provides the comparison of pain experienced 
between the two treatment groups. In comparison with 
the use of placebo, CHX rinse was found to reduce the 

suffered pain in the first 48 hours postoperative while the 
difference in the mean pain score between the two groups 
was significant only at the first follow-up (P = 0.001) 
and the data on other times indicated no significant 
differences. In other words, patients in the CHX group 
showed a borderline significantly lower amount of pain 24 
hours post-extraction (P > 0.05).

Most of the analgesics (55.6%) were used during 
the first 6 hours after the surgery. The comparison of 
pain experienced between the two treatment groups is 
shown in Table 3. Patients using the CHX mouthwash 
preoperatively had a significantly lower total number of 
applied analgesic (P < 0.05).

Discussion
Pain is an unpleasant experience followed by a stimulus 
(1). The applied method for measuring pain can affect the 

Table 1. Demographic Data of the Study and Control Groups

Mouth rinse group - CHX Saline P value

Sample size - 84 63 -

Age(y), Mean ± SD - 36.25±13.77 39.95±12.46 .751*

Sex, n (%)

Male 38(45.2%) 23(36.5%)
.288**

Female 46(56.8%) 40 (63.5%)

Number of Teeth Extracted, n (%)

One 74(88.1%) 57(90.5%)
0.646**

Two 10(9.8%) 6(9.5%)

Note. CHX: Chlorhexidine; SD: Standard deviation.
* Independent samples t-test
** Chi-square

Table 2. Data of Pain on 6, 12, 24 and 48 Hours Postoperative

Case (CHX) Control (Placebo)

P ValueVAS Pain Intensity VAS Pain Intensity

Mean ± SD Min Max Mean ± SD Min Max

After 6 hours 3.22±1.97 0 8 4.47±2.38 0 9 0.001

After 12 hours 2.16±1.88 0 7 2.68±2.19 0 9 0.175

After 24 hours 1.03±1.57 0 8 1.46±1.74 0 7 0.054

After 48 hours 0.33±0.74 0 4 0.57±1.10 0 4 0.300

Note. CHX: Chlorhexidine; VAS: Visual analogue scale; Mann-Whitney U test; Min: Minimum; Max: Maximum; SD: Standard deviation.

Table 3. Relationship Between the Type of Mouth Rinse and Analgesic Pills Taken on Each Follow-up

Case (CHX) Control (Placebo)

P ValueRescue Medicine Intake Rescue Medicine Intake

Mean ± SD Min Max Mean ± SD Min Max

After 6 hours 0.94±0.71 0 3 1.09±0.83 0 4 0.339

After 12 hours 0.48±0.61 0 2 0.65±0.69 0 3 0.160

After 24 hours 0.22±0.44 0 2 0.34±0.57 0 2 0.197

After 48 hours 0.03±0.18 0 1 0.04±0.21 0 1 0.719

Total pills 1.69±1.42 0 5 2.14±1.69 0 7 0.042

Note. CHX: Chlorhexidine; Mann-Whitney U test; Min: Minimum; Max: Maximum; SD: Standard deviation.
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of the dry socket. Similarly, the results of another study 
revealed that CHX gel could significantly reduce pain 
intensity, adjusted for its preventive effect on infection 
and dry sockets (8). Fotos et al (28) reported a 24-48-
hour sooner pain alleviation in the CHX site compared 
to the control site in the same patients. These findings 
differ from those of Torres-Lagares et al (9), representing 
no significant influence of intra-alveolar CHX gel on pain 
after the surgical removal of 30 impacted third molars. 
However, their study had several shortcomings. First, the 
sample size was extremely small and insufficient to draw 
a conclusion. Second, they did not control smoking and 
contraceptive use. Finally, they were probably unaware of 
the fact that the pattern of postsurgical pain might depend 
on the presence/absence of the dry socket (7,16). 

MacGregor and Hart (29) assessed the effect of bacteria 
on postsurgical pain. All sockets produced bacterial 
growth. Despite detecting and isolating a wide range of 
organisms from the third molar sockets, they could not 
find any association between any organism and pain. 
Thus, they suggested that the deficiencies of the method 
advocated for microbial culture might be responsible for 
this failure. 

Numerous microbes in and around the socket might 
lead to the presence of large numbers of cells (e.g., germs 
and macrophages), products of bacterial activity and 
bacterial toxins, subsequently, leading to the release of 
painful inflammatory mediators (30) that trigger the 
physiopathologic mechanisms of post-extraction pain 
(31). Preprocedural rinsing with CHX has a profound and 
sustained effect on diminishing the bacterial load of the 
oral cavity (32). Hence, the effectiveness of preoperative 
CHX mouth rinse in controlling postoperative pain 
might be attributed to its antibacterial activity. Therefore, 
it is recommended that direct bacteriological studies be 
conducted to investigate the effect of CHX mouthwash on 
postoperative pain.

Our results indicated that pain, as evaluated using VAS 
and analgesic intake, was more intense in the first 6 post-
extraction hours for the global group of patients, and 
subsequently, declined steadily. This finding is in line with 
almost all previous findings indicating that the highest 
pain level is experienced at the first postsurgical hours 
such as the first 6 hours, first 12-24 hours (17), and the 
first day (7). A likely explanation for differing obtained 
results in various studies is different types of the applied 
anesthetic and painkillers (33), as well as variations in 
surgical difficulty and pain assessment times. 

The results of the current study revealed that VAS scores 
at different times were not significantly correlated with 
age (Spearman’s correlation coefficient, r~0; P > 0.05). 
Another study also demonstrated no significant association 
between age and pain (2). Some studies reported the 
deteriorating impact of aging on pain (34,35). In contrast, 
another study found that pain increased in younger 
patients (36). The effect of age remained inconclusive; 

results of a clinical study. The use of the VAS has been 
shown to be a reliable method for pain evaluation, and 
when properly designed and administered, VAS ensures 
maximum sensitivity for the measurement of human pain 
intensity (22,23). Some studies have shown preoperative 
CHX mouthwash to reduce the incidence of dry socket 
in simple extractions (24) and the surgical extraction of 
lower third molars (25,26) although the previous research 
has paid little attention to the CHX mouthwash pain-
reducing effect. Some previous studies have evaluated 
the effect of CHX on pain after the surgical removal of 
the third molars, but to the best of our knowledge, this 
is the first study that presents a detailed analysis of the 
effect of CHX mouthwash on pain intensity after simple 
tooth extraction. The use of CHX for postoperative pain 
alleviation is interesting considering its availability and low 
cost, along with the negative effects of the excessive use of 
analgesics after tooth extractions. Likewise, we would like 
to know if CHX can alleviate the habitual post-extraction 
pain of healthy sockets regardless of its preventive effects 
on the pain of the dry socket.

The results of the present study indicated that the 
preoperative use of CHX mouth rinse before simple tooth 
extraction significantly mitigated the perceived pain at the 
sixth hour after extraction (P = 0.01). It also reduced pain 
at other times although it was not significant (P > 0.05). 
Based on the results, CHX mouthwash could mitigate pain 
more effectively in the immediate post-extraction period 
compared to other times. However, previous studies 
found CHX effective over a longer period of time after 
the surgical removal of the third molars (7,8). In addition, 
a significantly lower number of the total taken rescue 
analgesics was found in the CHX group in comparison 
with the placebo group.

A review of the literature suggests that the increased 
presence of plaque adhered to the teeth may contribute 
to greater postoperative pain. After extracting 190 
impacted third molars, Peñarrocha et al (16) found that 
poor oral hygiene is associated with higher pain levels and 
more analgesic intake through the postsurgical period. 
Similar results were observed by two other studies that 
investigated that a lower brushing frequency accompanies 
greater post-surgical pain (17,27). Moreover, there might 
be a relationship between the magnitude of post-surgical 
pain and antibiotic prophylaxis whether implanted in 
the alveolar socket or systemic usage. Likewise, Verbic 
(18) conducted a preliminary study on 206 patients and 
concluded that the intra-alveolar implantation of soluble 
aureomycin tablets lessened the incidence of postoperative 
pain within the evaluated period (until the seventh day). 
Such an influence was detectable in some other studies 
(19,20).

Regarding the intra-alveolar placement of the CHX 
bioadhesive gel, Haraji et al (7) reported that CHX 
might decrease postsurgical pain levels for about 10% 
of potentially tolerable maximum pain in the absence 
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therefore, further studies are needed in this regard. 
Based on the findings of the present study, there was 

no significant effect on the number of the extracted teeth 
(Mann-Whitney U test, P > 0.05), which corroborates 
with the findings of Al-Khateeb and Alnahar (2) while 
contradicting those of Levine et al (37), demonstrating 
that the extent of injury alters patients’ pain perception. 
Therefore, patients removing 4 impacted wisdom teeth 
experienced significantly more pain in comparison to 
those with 2 removed teeth. In our study, the narrow range 
of the number of the extracted teeth (one or two) could 
mask such an effect. 

In this investigation, females seemed to experience pain 
to a greater extent than males. The results of the Mann-
Whitney U test showed a significant difference in the total 
number of applied analgesic (P = 0.04) and pain intensity 
(VAS scores) between males and females on 6, 12, and 
24 hours post-extraction (P = 0.02, 0.007, and 0.002, 
respectively). Most researchers agree that women’s sex 
hormones, psychologic and sociocultural factors, along 
with their thinner mandible could render them more 
sensitive to postoperative pain (2,3,38,39).

This present study was constrained by some 
shortcomings. Several researchers found CHX bioadhesive 
gel more efficient than mouthwash and proposed that the 
intra-alveolar positioning of the gel would allow a more 
direct action and a more prolonged time of treatment with 
active substance (9,11). Additionally, the intra-alveolar 
CHX gel rescues the patient from the most current and 
troublesome side effect of CHX mouthwash, a brownish 
discoloration of teeth. 

In our study, the pharmaceutical form or the fact that 
medication was deposited just once might be questionable. 
Nonetheless, evidence suggests that the absorbed mouth 
rinse gradually releases and reduces bacterial colonization 
for up to 24 hours after rinsing with CHX (40,41). 

In this study, we did not exactly control oral hygiene 
before extraction nor during the postoperative period in 
our subjects. However, patients with poor oral hygiene 
were excluded from this trial, but this variable has to be 
taken into account in future studies. 

Another issue was the necessity of post-extraction 
analgesic administration. Some previous studies 
(7,8) eliminated post-operative analgesics, but this is 
unacceptable for ethical reasons. Logic would suggest that 
the use of analgesics may disrupt pain perception thus bias 
the results. To minimize this effect, we did not prescribe 
identical painkiller doses for all patients, instead, they 
were instructed to take medication only in the case of 
excessive pain.

This study only included the extraction of both 
premolars and molars of the lower jaw due to the fact that 
patients had reported similar difficulty in tooth removal 
and similar pain levels in previous works. The proportion 
of each tooth type was indicated as well. Cases with more 
than two extractions were excluded since more than two 

extractions were reported to affect the amount of pain 
postoperatively (2).

In our study, cases with wound dehiscence were also 
excluded since wound dehiscence might compromise the 
actual effect of the CHX and the healing process, leading 
to inflammation and subsequent pain.

Like previous works, we districted post-traumatic pain 
from the pain related to the occurrence of the dry socket 
by excluding the cases of the dry socket since they are not 
comparable situations. 

Conclusions
In general, our results suggested that CHX might have 
a therapeutic effect on pain even in the absence of any 
infection or dry socket.
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