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I. INTRODUCTION 
In the daily practice of dentistry, tooth extraction is 

performed frequently, and postoperative complications after 
tooth extraction remain an important problem for clinicians. 
Therefore, post-extraction pain and bleeding are common 
complications that begin when the local anesthetic wears off 
after surgery. Various protocols have been proposed to 
alleviate this pain. However, none of these were based on 
Chinese medicine [1]-[3]. Anti-inflammatory drugs, 
including NSAIDs, are commonly prescribed to control 
postoperative pain [4], [5], and saline manometer pressures to 
control bleeding. Mouthwash is commonly prescribed after 
tooth extraction due to its antibacterial effect. 

Chlorhexidine is the most widely used antiseptic in 
dentistry for its broad-spectrum antibacterial effectiveness 
[6]. However, recently tea is an ancient beverage made from 
Camellia Sinensis leaves. Various studies have shown that 
green tea is very rich in polyphenols including catechins, 
which have antioxidant, antidiabetic, antimutagenic, 
antiviral, antibacterial, and anti-inflammatory properties [7]. 
Thus, green tea may have some therapeutic uses and can be 
used as an effective mouthwash or hemostatic pack. Green 
tea has been reported to be effective in periodontal disease 

from various previous studies [8]-[11]. Romoozi et al. [12] in 
their study found that green tea mouthwash was more 
effective than chlorhexidine in reducing the gingival index 
(p>0.05). Furthermore, Foruzanfar et al. [13] suggest that 
green tea extract can prevent plaque formation and reduce 
gingivitis after crown lengthening surgery. 

Due to its antibacterial and anti-inflammatory properties, it 
was also prescribed to patients after periodontal surgery. 
Ashgpour et al. [14] reported that daily green tea rinses may 
be useful in controlling postoperative complications after 
molar impact surgery, including pain. In addition, the need 
for painkillers will be reduced. The mean VAS after green tea 
gargling was statistically lower than placebo at 3-7 
postoperative days (P-value <0.05). Furthermore, Rasul et al. 
[15] in a study showed that green tea extract was significantly 
effective in preventing tooth extraction and bleeding caused 
by tooth extraction and reducing subsequent leakage (6 vs. 
29, 𝑃 = 0.001). Thus, rinsing with green tea may be beneficial 
in controlling post-extraction complications. 

Several studies have been conducted internationally to 
compare the effectiveness of green tea and chlorhexidine 
mouthwash in controlling post-extraction complications. 
However, there is no such study in our country to investigate 
the benefits of green tea extract in controlling postoperative 
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complications. The aim of this study was to evaluate the 
effectiveness of green tea and chlorhexidine mouthwashes in 
reducing post-extraction complications such as pain and 
bleeding. 

 

II. MATERIALS AND METHOD 
The study sample included 80 subjects (38 men and 42 

women) in the age range of 18-70 years. All participants 
performed tooth extraction. Smokers, users of painkillers, 
users of antibiotics within the last 2 weeks, patients with 
systemic diseases, and patients with panoramic X-ray lesions 
were excluded from the study. Subjects were randomly 
assigned to groups before tooth extraction. Subjects used the 
indicated mouthwash (green tea and chlorhexidine) provided 
by the researcher. Meanwhile, neither subjects nor 
researchers were able to determine the type of mouthwash 
after tooth extraction. 

Extraction was performed as a simple tooth extraction 
without flap elevation, bone removal or tooth incision under 
local anesthesia (2% lidocaine + 1:80,000 adrenaline). All 
operations are performed according to a single protocol by 
experienced surgeons. Before tooth extraction, the patient 
was prescribed pain medication (ibuprofen 400 mg). After 
surgery, the subjects in the green tea group soaked the bitten 
sensor in green tea for 30 minutes, and then rinsed their 
mouths with green tea gargle 4 times a day for 1 minute each 
day from the next day. Subjects in the chlorhexidine group 
bite the saline-soaked transducer after tooth extraction and 
rinse with chlorhexidine mouthwash in the same manner. 

The duration of the operation was determined for each 
patient. Pain was assessed using the VAS 4 hours after tooth 
extraction. VAS pain scores were also recorded continuously 
daily for 1 week. The time of complete hemostasis was 
determined by the absence of blood spots in the saliva during 
repeated observations. The total number of analgesics 
administered within 7 days after surgery was registered. 

Demographic variables (age and gender) were also taken 
into account. Appropriate descriptive statistics calculated for 
each variable, including mean, frequency, range, or standard 
deviation. Independent samples chi-square t-tests with 95% 
confidence intervals were performed for data analysis using 
SPSS version 22 software. 

 

III. TABLES AND FIGURES  

 
Fig. 1. Number and time of analgesic used. 

TABLE I: DEMOGRAPHIC CHARACTERISTICS OF PATIENTS 
   Green Tea Chlorhexidine 

p-value*  N=80 n=40 n=40 
   Mean SD Mean SD 

Age 43.67 ±4.78 42.12 6.44 44.32 4.85 1.000 
Male 38 20     1.000 Female 42 20     

Operation 
Time (min)   20.12 2.88 19.88 3.20 0.984 

Complete 
hemostasis   20.60 5.68 32.4 4.46 0.628 

* Significant at p < 0.05. 
 

TABLE II: POST-EXTRACTION VAS SCORE OF PAIN BETWEEN GROUPS 
VAS Score Green Tea Chlorhexidine  

(0 -10) Mean SD Mean SD p 
value* 

4 hours after surgery 5.28 2.25 8.84 2.58 0.001 
1st post-operative 

day 7.35 3.75 8.68 3.54 0.052 

2nd post-operative 
day 4.63 2.52 7.15 5.36 0.012 

3rd post-operative 
day 3.48 3.64 6.68 3.22 0.008 

4th post-operative 
day 3.22 2.27 5.24 2.29 0.006 

5th post-operative 
day 3.05 2.26 3.92 2.84 0.001 

6th post-operative 
day 2.66 4.21 3.20 3.41 0.852 

7th post-operative 
day 0.57 2.13 1.52 2.54 0.967 

Total 4.76 1.14 6.85 2.36 0.001 
* Significant at p < 0.05. 
 

IV. RESULTS 
A total of 80 patients were included in this study. The 

average age of the participants was 43 years (67±4.78). There 
were no significant differences in age, sex, or length of 
surgery between the two groups (Table I). However, a 
significant difference was observed in the VAS score 4 hours 
after surgery (P value <0.001). 

In descriptive statistical analysis, the mean VAS in group 
1 (green tea) was significantly lower than that in group 2 at 4 
hours after surgery (P value <0.001). There was also a 
significant change in VAS scores during the first week in both 
groups (P-value <0.001). Between-group analysis revealed 
that the green tea group had a significantly lower mean VAS 
from days 1 to 7 compared with the chlorhexidine group 
(Table II). 

In addition, a significant difference in the time to complete 
hemostasis was observed between the groups. The mean time 
of hemostasis was 20.6 hours in group 1 and 32.4 hours in 
group 2. A significant change was also observed in the 
number of analgesics administered 7 days after surgery 
between the groups (P-value = 0.003). Up to 7 days after 
surgery, the amount of analgesic with green tea was 
significantly less than with chlorhexidine (Figure 1). Most 
analgesics (82.2%) were used during the first 3 days after 
surgery in both groups. No adverse effects were reported after 
green tea or chlorhexidine mouthwash. 

 

V. DISCUSSION 
Green tea is very rich in polyphenols, including catechins, 

which have antioxidant, antidiabetic, antimutagenic, 
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antiviral, antibacterial and anti-inflammatory properties [7]. 
Green tea catechins have antibacterial effects, and in vitro and 
in vivo studies have shown green tea to be effective against 
bacteria in periodontal disease and dental caries [1], [8]. 
Thus, the results of the current study can also be attributed to 
the antibacterial properties of green tea mouthwash along 
with its anti-inflammatory activity. 

In our study, we used mouthwash composed of extracted 
green tea polyphenols, which are the most effective 
component of this plant in a safe and stable composition. 
Statistical analysis showed that green tea mouthwash 
significantly reduced inflammation in patients in the 
postoperative period. 

Several previous studies have reported that green tea can 
help treat gum disease and maintain oral health. According to 
various reports, the number of injuries during surgery directly 
affects the level of pain after surgery [16], [17]. 

In this study, the timing of surgery was not relevant. 
Significant difference between green tea and chlorhexidine 
groups. In addition, the experience of the surgeon could also 
influence the number of injuries and postoperative 
complications [18]. Given that all operations are performed 
by one surgeon according to the same protocol, this factor is 
also eliminated. 

In this study, the total time of hemostasis was 32.4 hours 
in patients who received saline-impregnated gauze, while the 
total time of hemostasis was 20.6 hours in patients who used 
green tea extract-impregnated gauze. Rasool et al. [15] also 
found that patients who took green tea extract in their study 
had less post-operative discharge than those who took 
placebo. In addition, the effect of green tea on the significant 
reduction of post-extraction bleeding and oozing observed in 
this study is likely due to tannins, which cause constriction of 
damaged tissues and capillaries with an astringent effect. 
Tannins have also been reported to promote blood clotting 
[19]. This effect may be another possible mechanism of 
hemostasis. According to the results of this study, the dose of 
painkillers was lower in the green tea group than in the 
chlorhexidine group. This may be due to the effectiveness of 
green tea in combating postoperative pain. However, most 
pain medication was administered within 3 days of surgery. 

The results of the current study are based on Eshghpour et 
al. [14]. Our study found that green tea was effective in 
reducing pain after tooth extraction and also in quickly 
stopping bleeding after tooth extraction. Therefore, because 
it is readily available and cheap, green tea extract can be a 
good choice to stop bleeding from the socket caused by this 
type of surgery. On the other hand, the effectiveness of green 
tea mouthwash can reduce the microbial load in the mouth 
and promote better healing. 

 

VI. CONCLUSION 
The results of this study show that green tea extract has a 

significant effect on reducing the time from tooth extraction 
to completion of hemostasis. The study found that the pain 
experienced among the patient was significantly less with 
green tea compared to chlorhexidine. Therefore, it can be said 
that green tea is therapeutically useful in the treatment of 
postoperative bleeding and pain. 
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