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Background

Impacted third molar removal is usually a chair side procedure 
performed by oral and maxillofacial surgeons and it is the most 
common procedure to be performed in dental office [1, 2]. Like 
any other surgical procedures third molar removal is also associ-
ated with several immediate and late complications. Most com-
mon complications include pain, swelling, restricted mouth open-
ing, paresthesia etc. The unfavourable effects of  the third molar 

removal on the quality of  life of  patients [3, 4] has been recorded 
to show a threefold increase in patients who experience pain, 
swelling and trismus alone or in combinations when compared to 
those who were asymptomatic [5, 6]. So there is a need for pain 
control, reduction in swelling without restriction of  mouth open-
ing in patients undergoing wisdom tooth removal [7].

Prostaglandins and Prostacyclins are responsible for pain and 
oedema in inflammatory cascade. The mechanism of  action of  
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Non - steroidal anti - inflammatory drugs is to prevent Prosta-
glandin and Prostacyclins production thereby reduces the pain 
and swelling due to inflammation [8]. The use of  oral systemic 
enzyme therapy like bromelain, serratiopeptidase and trypsin pro-
vided added benefits for controlling the inflammatory sequelae 
following impacted third molar removal [9, 10].

Bromelain is a proteolytic enzyme present in tissues of  the plant 
family Bromeliaceae, of  which pineapple, is the best known. Bro-
melain possesses many properties which include anti - inflam-
matory, [11] antiedemic, anti - tumor and immunomodulatory 
effects. The mechanism of  the anti - inflammatory activity is, it 
inhibits bradykin in generation, proteolytic degradation of  circu-
lating immune complexes and interference with the arachidonic 
acid metabolism [12, 13]. It promotes the absorption of  antibiotic 
drugs topically in the skin debridement of  burns. Bromelain has 
been used as additive agents for anticancer therapy [14, 5].

Serratiopeptidase is also a proteolytic enzyme obtained from silk-
worms. Serratia E15 is a microorganism which lives in the gut 
produces the enzyme. This causes proteolysis of  all non - vital 
tissues including blood clots, tissue plaques and cellular debris 
and reduces the inflammatory response. The anti - inflammatory 
activity of  serratiopeptidase helps in resolution of  postpartum 
hematomas and breast enlargements, It reduces internal tissue 
oedema caused at postoperative handling. Serratiopeptidase does 
not inhibit prostaglandins and so it is safe to the GI system [16].

This study is based on the proposed hypothesis that bromelain 
can be more efficient in terms of  reducing pain and swelling. Co - 
administration of  oral systemic enzyme and NSAID may produce 
pronounced anti - inflammatory effects without side effects [9, 
17]. The rationale of  this study is to assess and compare the ef-
ficacy of  Bromelain and Serratiopeptidase in controlling the post-
operative inflammatory sequelae following wisdom tooth removal 
when given with NSAIDs.

Methods

A randomized, clinical study was conducted on a total of  60 pa-
tients requiring surgical removal of  impacted third molar teeth. 
Sample size was calculated using G power based on the mean 
and SD of  a study done by NK Tiwari et al [30]. The recruitment 
period of  the study was 3 months (November 2019 - February 
2020). Saveetha Dental College and Hospitals, SIMATS, Chennai. 
The study protocols were approved by the Institutional ethical 
committee. Consent was taken prior to the surgery and the pro-
cedures were adhered to the ethical guidelines of  the Declaration 
of  Helsinki.

The inclusion criteria between the age group of  20 - 40 years, 
both genders, patients willing to give informed consent, patients 
willing to adhere to the study protocol, patients with no history 

of  oral surgical interventions during the past 3 weeks, patients 
with free of  pain and other inflammatory symptoms that included 
swelling and decreases mouth opening at the time of  surgery.

Exclusion criteria were pregnant and lactating women, patients 
with cardiac, renal or hepatic disease, and patients with previous 
or present gastric ulcers, known hypersensitivities, allergies, or idi-
osyncratic reactions to any study medications, patients who had 
taken anti - inflammatory drugs within 2 days before surgery, pa-
tients not willing to give informed consent.

Sixty patients who fulfilled inclusion and exclusion criteria were 
included in the study and they were randomly allocated in to two 
groups following simple randomisation. SNOSE method was 
followed and each group comprising 30 patients received the re-
spective study medication orally for 5 days. Conventional drugs 
include Cap Amoxicillin 500mg b.i.d., Tab. Metronidazole 200mg 
t.i.d., and Tab. Diclofenac sodium 50 mg b.i.d. was given to both 
the groups. Group I was treated with Tab.Bromelain 200mg TID 
along with conventional treatment for 5 days. Group II received 
a combination of  conventional treatment and Tab. Serratiopepti-
dase 10 mg BD for 5 days.

The first dose of  the study medication was administered to the 
respective group of  patients 30 minutes prior to the surgery. The 
proper postoperative care instructions and medication direction 
were given to all the participants. The following study parameters 
were recorded on 1st, 2nd and 7th postoperative days.

Pain Measurement

Preoperative pain was assessed using a Visual Analogue Scale 
(VAS). Accordingly, pain was recorded as: 0 - No pain, 1 - 3 Mild 
pain,3 - 5 Less moderate pain, 5 - 7 Intense moderate pain and 
7 - 9 Severe pain 10 - Worst pain possible. For each patient, the 
appropriate score was recorded by the investigator at pre - opera-
tive, postoperative days 1, 2 and 7. Before leaving the clinic, the 
investigator ensured that all patients were thoroughly instructed 
how and when to take medications.

Measurement Of  Facial Width

As there is no published method that satisfies all criteria to assess 
facial swelling, we used a measuring tape to measure facial width 
and swelling in one - dimension only. The reference points were 
the tip of  the tragus of  right and left ears, with the gonium in 
between. The measurements were carried out (in mm) just before 
the surgery and at 1st, 2nd and 7th postoperative days.

Measurement Of  Mouth Opening

A Caliper was used to measure maximum interincisal mouth - 
opening at the commencement of  the procedure with maximum 

Chart 1. Methodology Flow Chart.
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mouth opening. The measurements were made in millimeters 
(mm). The measurement was carried out just before the surgery 
and at 1st, 2nd and 7th postoperative days.

Statistical Analysis

Statistical analyses were performed using SPSS for Windows, ver-
sion 20 (IBM Corp, Armonk, NY. Student t test was used for 
Visual Analogue Scale, interincisal opening and facial swelling. 
The level of  significance was set at P < 0.05.

Results

A total of  60 patients distributed into Groups 1 (n 30), II (n 30) 
who completed the study were included in the analysis. The anti 
- inflammatory effect of  Bromelain and Serratiopeptidase as an 
add on therapy with conventional treatment (diclofenac) follow-
ing surgical removal of  impacted mandibular third molar were 
compared.

Table 2 and Figure 3 represents Comparison of  mean Post - op-
erative pain on day 1, 2 and 7 and the Bromelain group has con-

Figure 1. Types of  Impactions - Bromelain group.

Figure 2. Types Of  Impactions - Serratiopeptidase Group.

Figure 3. Measurement of  Pain.

Figure 4. Post - operative Swelling of  two groups.

Figure 5. Mouth opening on day 1,2 and 7 post - operatively.
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siderably less pain compared to the serratiopeptidase group.

Table 3 and Figure 4 represents comparison of  Mean of  post - 
operative swelling on day 1, 2 and 7, bromelain decreases postop-
erative swelling compared to serratiopeptidase group.

Table 4 and Figure 5 represents Comparison of  mean of  mouth 
opening on postoperative day 1, 2 and 7 and there is no significant 
improvement in mouth opening in both the groups.

Discussion

Prostaglandins (PG) play a major role in initiation of  inflamma-
tion [18]. The mechanism of  action of  NSAIDs is to inhibit COX 
pathway and thereby lowers the production of  prostaglandins 
[19]. Preoperative administration of  non-steroidal anti - inflam-
matory drugs are reported to be efficient in minimising pain and 
other sequelae of  inflammation [20]. Like COX pathway NSAIDs 
are known to block arachidonic acid pathway also.

The rationale behind administration of  NSAIDs before surgery 
is, the drug is widely absorbed and distributed in the tissues be-
fore any surgical insult happens. So the prostagland in synthesis 
is also reduced before initiating any trauma [21] and there by the 
inflammatory sequelae. If  the inflammatory sequelae is prevented 
before the trauma, then there will be reduction of  pain and swell-
ing. Many drugs are shown to be effective in controlling the above 
said sequelae. One among those is Diclofena sodium which had 
both analgesic and anti - inflammatory properties [22].

To reduce the postoperative inflammation we can administer oral 
systemic enzymes. Bromelain / serratiopeptidase have the ability 
to interfere with inflammation cascade and, thus reduces pain, 
swelling [23, 24]. Studies also stated that administration of  bro-
melain / serratiopeptidase lowers the bradykinin production [16].

The enhanced anti - inflammatory action of  bromelain, possibly 
by inhibiting the generation of  bradykin in, negative action on 
the prostaglandin pathway [25]. As known, pain and enhanced 
vascular permeability is caused by kinins namely bradykinin and 
kallikrein. Both kinins may act alone as well as together. Due to 
its anti - inflammatory effects, the administration of  oral systemic 
enzymes reduce inflammatory cascades like pain and swelling 
[26]. So when given with NSAIDs these enzymes may lower the 
kinin levels.

This study analysed the clinical efficacy of  bromelain and serra-
tiopeptidase on pain, facial swelling and trismus. There is a signifi-
cant difference in terms of  pain in Bromelain group when com-
pared to serratiopeptidase group (p<0.05). This is in accordance 
with previous literatures [27-29].

Post - operative facial edema is difficult to quantify accurately. 
Many methods are there to objectively measure the swelling. In 
this study we have measured from tip of  the tragus to gonion 
to the contralateral tragus. A single measurement was taken. The 
bromelain group showed reduction in swelling post operatively. 
This result shows that bromelain effectively decreases postopera-
tive facial swelling than serratiopeptidase. This is in accordance 
with previous literatures [30].

The mean pain scores in day 1 in group I were significantly lower 
than that of  group II. This results shows that addition of  bro-
melain enhances the control of  postoperative pain on day 1. The 
mean pain score in day two in group I was also significantly lower 
than that of  group II. This result shows that patients who re-
ceived bromelain and diclofenac have greater control of  postop-
erative pain than other groups. The result is in accordance with 
previous literatures. However there is no significant reduction in 
trismus in both the groups (p>0.05).

Conclusion

The present study concludes that anti - inflammatory effects of  
bromelain on post - operative pain, facial swelling were enhanced 
compared to the serratiopeptidase group following impacted 
third molar removal. However there was no significant improve-
ment in trismus (mouth opening) between Bromelain and Ser-
ratiopeptidase group. Thus this study helped us to understand 
the importance of  oral proteolytic enzymes and proved to have a 
beneficial role in co - administration with conventional therapy in 
the management of  pain and inflammation.

References

[1]. Thomas D, Walker R, Smith A, Shepherd J. The provision of oral sur-
gery services in England and Wales 1984-1991. Br Dent J. 1994 Mar 
19;176(6):215-9. Pubmed PMID: 8167064.

[2]. van der Westhuijzen AJ, Roelofse JA, Grotepass FW, Becker PJ. Randomized 
double-blind comparison of tiaprofenic acid and diclophenac sodium after 
third molar surgery. Oral Surg Oral Med Oral Pathol. 1994 Nov;78(5):557-
66. Pubmed PMID: 7838460.

[3]. Antila H, Lehtinen R, Heinaro I, Länsineva A, Salonen M. Successful pain 
management by Finnish oral surgeons. A clinical follow-up study. Oral Surg 
Oral Med Oral Pathol. 1992 Jul;74(1):19-23. Pubmed PMID: 1508502.

[4]. McGrath C, Comfort MB, Lo EC, Luo Y. Changes in life quality following 
third molar surgery--the immediate postoperative period. Br Dent J. 2003 
Mar 8;194(5):265-8; discussion 261. Pubmed PMID: 12658303.

[5]. Ruta DA, Bissias E, Ogston S, Ogden GR. Assessing health outcomes af-
ter extraction of third molars: the postoperative symptom severity (PoSSe) 
scale. Br J Oral Maxillofac Surg. 2000 Oct;38(5):480-7. Pubmed PMID: 
11010778.

[6]. Slade GD, Foy SP, Shugars DA, Phillips C, White RP Jr. The impact of third 
molar symptoms, pain, and swelling on oral health-related quality of life. J 
Oral Maxillofac Surg. 2004 Sep;62(9):1118-24. Pubmed PMID: 15346364. 

[7]. Ogden GR. Third molar surgery and postoperative pain relief. British Dental 
Journal. 2003 Mar;194(5):261-.

[8]. Moore PA, Brar P, Smiga ER, Costello BJ. Preemptive rofecoxib and dexa-
methasone for prevention of pain and trismus following third molar surgery 
*. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2005 Feb;99(2):E1-7. 
Pubmed PMID: 15660075.

[9]. de Souza GM, Fernandes IA, Dos Santos CRR, Falci SGM. Is bromelain ef-
fective in controlling the inflammatory parameters of pain, edema, and tris-
mus after lower third molar surgery? A systematic review and meta-analysis. 
Phytother Res. 2019 Mar;33(3):473-481. Pubmed PMID: 30484910.

[10]. Murugesan K, Sreekumar K, Sabapathy B. Comparison of the roles of ser-
ratiopeptidase and dexamethasone in the control of inflammation and tris-
mus following impacted third molar surgery. Indian J Dent Res. 2012 Nov-
Dec;23(6):709-13. Pubmed PMID: 23649050.

[11]. Müller S, März R, Schmolz M, Drewelow B, Eschmann K, Meiser P. Place-
bo-controlled randomized clinical trial on the immunomodulating activities 
of low- and high-dose bromelain after oral administration - new evidence 
on the antiinflammatory mode of action of bromelain. Phytother Res. 2013 
Feb;27(2):199-204. Pubmed PMID: 22517542.

[12]. Bernela M, Ahuja M, Thakur R. Enhancement of anti-inflammatory activity 
of bromelain by its encapsulation in katira gum nanoparticles. Carbohydr 
Polym. 2016 Jun 5;143:18-24. Pubmed PMID: 27083339.

[13]. Errasti ME, Caffini NO, Pelzer LE, Rotelli AE. Anti-inflammatory activ-
ity of Bromelia hieronymi: comparison with bromelain. Planta Med. 2013 
Mar;79(3-4):207-13. Pubmed PMID: 23364884.

[14]. Amini A, Masoumi-Moghaddam S, Ehteda A, Liauw W, Morris DL. Poten-

http://scidoc.org/IJDOS.php
https://pubmed.ncbi.nlm.nih.gov/8167064/
https://pubmed.ncbi.nlm.nih.gov/8167064/
https://pubmed.ncbi.nlm.nih.gov/8167064/
https://pubmed.ncbi.nlm.nih.gov/7838460/
https://pubmed.ncbi.nlm.nih.gov/7838460/
https://pubmed.ncbi.nlm.nih.gov/7838460/
https://pubmed.ncbi.nlm.nih.gov/7838460/
https://pubmed.ncbi.nlm.nih.gov/1508502/
https://pubmed.ncbi.nlm.nih.gov/1508502/
https://pubmed.ncbi.nlm.nih.gov/1508502/
https://pubmed.ncbi.nlm.nih.gov/12658303/
https://pubmed.ncbi.nlm.nih.gov/12658303/
https://pubmed.ncbi.nlm.nih.gov/12658303/
https://pubmed.ncbi.nlm.nih.gov/11010778/
https://pubmed.ncbi.nlm.nih.gov/11010778/
https://pubmed.ncbi.nlm.nih.gov/11010778/
https://pubmed.ncbi.nlm.nih.gov/11010778/
https://pubmed.ncbi.nlm.nih.gov/15346364/
https://pubmed.ncbi.nlm.nih.gov/15346364/
https://pubmed.ncbi.nlm.nih.gov/15346364/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Third+molar+surgery+and+postoperative+pain+relief+%5BInternet%5D.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AxK0J5cMOgj0J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Third+molar+surgery+and+postoperative+pain+relief+%5BInternet%5D.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AxK0J5cMOgj0J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/15660075/
https://pubmed.ncbi.nlm.nih.gov/15660075/
https://pubmed.ncbi.nlm.nih.gov/15660075/
https://pubmed.ncbi.nlm.nih.gov/15660075/
https://pubmed.ncbi.nlm.nih.gov/30484910/
https://pubmed.ncbi.nlm.nih.gov/30484910/
https://pubmed.ncbi.nlm.nih.gov/30484910/
https://pubmed.ncbi.nlm.nih.gov/30484910/
https://pubmed.ncbi.nlm.nih.gov/23649050/
https://pubmed.ncbi.nlm.nih.gov/23649050/
https://pubmed.ncbi.nlm.nih.gov/23649050/
https://pubmed.ncbi.nlm.nih.gov/23649050/
https://pubmed.ncbi.nlm.nih.gov/22517542/
https://pubmed.ncbi.nlm.nih.gov/22517542/
https://pubmed.ncbi.nlm.nih.gov/22517542/
https://pubmed.ncbi.nlm.nih.gov/22517542/
https://pubmed.ncbi.nlm.nih.gov/22517542/
https://pubmed.ncbi.nlm.nih.gov/27083339/
https://pubmed.ncbi.nlm.nih.gov/27083339/
https://pubmed.ncbi.nlm.nih.gov/27083339/
https://pubmed.ncbi.nlm.nih.gov/23364884/
https://pubmed.ncbi.nlm.nih.gov/23364884/
https://pubmed.ncbi.nlm.nih.gov/23364884/
https://pubmed.ncbi.nlm.nih.gov/27186409/


Subhashini Ramasubbu, Abdul Wahab. Comparison Of  Efficacy Of  Oral Bromelain and Serratiopeptidase For The Control OF Postoperative Sequelae Following Third Molar Surgery - A 
Comparative Study. Int J Dentistry Oral Sci. 2021;08(05):2520-2524.

2524

 OPEN ACCESS                                                                                   https://scidoc.org/IJDOS.php

tiation of chemotherapeutics by bromelain and N-acetylcysteine: sequential 
and combination therapy of gastrointestinal cancer cells. Am J Cancer Res. 
2016 Jan 15;6(2):350-69. Pubmed PMID: 27186409.

[15]. Mohamad NE, Abu N, Yeap SK, Alitheen NB. Bromelain Enhances the 
Anti-tumor Effects of Cisplatin on 4T1 Breast Tumor Model In Vivo. In-
tegr Cancer Ther. 2019 Jan-Dec;18:1534735419880258. Pubmed PMID: 
31752555.

[16]. Role of Serratiopeptidase in Enzyme Therapy. Vol. 6, International Journal 
of Science and Research (IJSR). 2017. p. 758–9.  

[17]. Liu S, Zhao H, Wang Y, Zhao H, Ma C. Oral Bromelain for the Control 
of Facial Swelling, Trismus, and Pain After Mandibular Third Molar Sur-
gery: A Systematic Review and Meta-Analysis. J Oral Maxillofac Surg. 2019 
Aug;77(8):1566-1574. Pubmed PMID: 30986376.

[18]. Tyers MB, Haywood H. Effects of prostaglandins on peripheral nocicep-
tors in acute inflammation. Agents Actions Suppl. 1979;(6):65-78. Pubmed 
PMID: 294149.

[19]. Vane JR. Introduction: mechanism of action of NSAIDs. Rheumatology. 
1996 Apr 1;35(suppl_1):1-3.

[20]. Wang C, Fu H, Wang J, Huang F, Cao X. Preemptive analgesia using se-
lective cyclooxygenase-2 inhibitors alleviates postoperative pain in patients 
undergoing total knee arthroplasty: A protocol for PRISMA guided meta-
analysis of randomized controlled trials. Medicine (Baltimore). 2021 Feb 
19;100(7):e24512. Pubmed PMID: 33607780.

[21]. Harvey W. Inflammation, cytokines, and prostaglandins. InProstaglandins 
in Bone Resorption 2020 Apr 15 (pp. 57-72). CRC Press.

[22]. Gorecki P, Rainsford KD, Taneja P, Bulsara Y, Pearson D, Saund D, Ahmed 
B, Dietrich T. Submucosal Diclofenac for Acute Postoperative Pain in Third 
Molar Surgery: A Randomized, Controlled Clinical Trial. J Dent Res. 2018 
Apr;97(4):381-387. Pubmed PMID: 29202646.

[23]. Desjardins P, Alvarado F, Gil M, González M, Guajardo R. Efficacy and 
Safety of Two Fixed-Dose Combinations of Tramadol Hydrochloride and 

Diclofenac Sodium in Postoperative Dental Pain. Pain Med. 2020 Oct 
1;21(10):2447-2457. Pubmed PMID: 32488263.

[24]. de A C Almeida R, de Sousa Lima FCM, do E Vasconcelos BC. Is bro-
melain an effective drug for the control of pain and inflammation associated 
with impacted third molar surgery? Systematic review and meta-analysis. 
Int J Oral Maxillofac Surg. 2019 May;48(5):651-658. Pubmed PMID: 
30224314.

[25]. Harvey W. Inflammation, cytokines, and prostaglandins. InProstaglandins 
in Bone Resorption 2020 Apr 15 (pp. 57-72). CRC Press.

[26]. Soheilifar S, Bidgoli M, Hooshyarfard A, Shahbazi A, Vahdatinia F, Khoshk-
hooie F. Effect of Oral Bromelain on Wound Healing, Pain, and Bleeding 
at Donor Site Following Free Gingival Grafting: A Clinical Trial. J Dent 
(Tehran). 2018 Sep;15(5):309-316. Pubmed PMID: 30833977.

[27]. Ghensi P, Cucchi A, Creminelli L, Tomasi C, Zavan B, Maiorana C. Ef-
fect of Oral Administration of Bromelain on Postoperative Discomfort After 
Third Molar Surgery. J Craniofac Surg. 2017 Mar;28(2):e191-e197. Pubmed 
PMID: 27755433.

[28]. Mendes ML, do Nascimento-Júnior EM, Reinheimer DM, Martins-Filho 
PR. Efficacy of proteolytic enzyme bromelain on health outcomes after third 
molar surgery. Systematic review and meta-analysis of randomized clinical 
trials. Med Oral Patol Oral Cir Bucal. 2019 Jan 1;24(1):e61-e69. Pubmed 
PMID: 30573710.

[29]. Wala LJ, Choudhary A, Reddy BC. Clinical Evaluation of Anti-Inflamma-
tory Properties of Combination of Bromelain, Trypsin and Rutoside with 
Combination of Ibuprofen, Trypsin and Chymotrypsin following third Mo-
lar Extraction–A Comparative Study.

[30]. Tewari NK, Kundan K, Tiwari S, Kumar H, Kumar M, Rehan A. Evalua-
tion of effect of multiple sutures versus suture less technique in 3rd molar 
extraction followed by inflammatory complication. Int J Res Health Allied 
Sci 2019; 5(6):17-19.

http://scidoc.org/IJDOS.php
https://pubmed.ncbi.nlm.nih.gov/27186409/
https://pubmed.ncbi.nlm.nih.gov/27186409/
https://pubmed.ncbi.nlm.nih.gov/27186409/
https://pubmed.ncbi.nlm.nih.gov/31752555/
https://pubmed.ncbi.nlm.nih.gov/31752555/
https://pubmed.ncbi.nlm.nih.gov/31752555/
https://pubmed.ncbi.nlm.nih.gov/31752555/
https://pubmed.ncbi.nlm.nih.gov/31752555/
https://pubmed.ncbi.nlm.nih.gov/31752555/
https://pubmed.ncbi.nlm.nih.gov/30986376/
https://pubmed.ncbi.nlm.nih.gov/30986376/
https://pubmed.ncbi.nlm.nih.gov/30986376/
https://pubmed.ncbi.nlm.nih.gov/30986376/
https://pubmed.ncbi.nlm.nih.gov/294149/
https://pubmed.ncbi.nlm.nih.gov/294149/
https://pubmed.ncbi.nlm.nih.gov/294149/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Vane+JR.+Introduction%3A+Mechanism+of+Action+of+NSAIDs.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3A5Gj4Gq5cB80J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Vane+JR.+Introduction%3A+Mechanism+of+Action+of+NSAIDs.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3A5Gj4Gq5cB80J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/33607780/
https://pubmed.ncbi.nlm.nih.gov/33607780/
https://pubmed.ncbi.nlm.nih.gov/33607780/
https://pubmed.ncbi.nlm.nih.gov/33607780/
https://pubmed.ncbi.nlm.nih.gov/33607780/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Harvey+W.+Inflammation%2C+Cytokines%2C+And+Prostaglandins&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AvBF6U3reC0IJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Harvey+W.+Inflammation%2C+Cytokines%2C+And+Prostaglandins&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AvBF6U3reC0IJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/29202646/
https://pubmed.ncbi.nlm.nih.gov/29202646/
https://pubmed.ncbi.nlm.nih.gov/29202646/
https://pubmed.ncbi.nlm.nih.gov/29202646/
https://pubmed.ncbi.nlm.nih.gov/32488263/
https://pubmed.ncbi.nlm.nih.gov/32488263/
https://pubmed.ncbi.nlm.nih.gov/32488263/
https://pubmed.ncbi.nlm.nih.gov/32488263/
https://pubmed.ncbi.nlm.nih.gov/30224314/
https://pubmed.ncbi.nlm.nih.gov/30224314/
https://pubmed.ncbi.nlm.nih.gov/30224314/
https://pubmed.ncbi.nlm.nih.gov/30224314/
https://pubmed.ncbi.nlm.nih.gov/30224314/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Harvey+W.+Inflammation%2C+Cytokines%2C+And+Prostaglandins&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AvBF6U3reC0IJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Harvey+W.+Inflammation%2C+Cytokines%2C+And+Prostaglandins&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AvBF6U3reC0IJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/30833977/
https://pubmed.ncbi.nlm.nih.gov/30833977/
https://pubmed.ncbi.nlm.nih.gov/30833977/
https://pubmed.ncbi.nlm.nih.gov/30833977/
https://pubmed.ncbi.nlm.nih.gov/27755433/
https://pubmed.ncbi.nlm.nih.gov/27755433/
https://pubmed.ncbi.nlm.nih.gov/27755433/
https://pubmed.ncbi.nlm.nih.gov/27755433/
https://pubmed.ncbi.nlm.nih.gov/30573710/
https://pubmed.ncbi.nlm.nih.gov/30573710/
https://pubmed.ncbi.nlm.nih.gov/30573710/
https://pubmed.ncbi.nlm.nih.gov/30573710/
https://pubmed.ncbi.nlm.nih.gov/30573710/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=oral+%26%2C+Consultant+S%2C+Institute+of+Otorhinolaryngology+%26+Head+and+Neck+Surgery%2C+Kolkata+I.+Clinical+Evaluation+of+Anti+-+Inflammatory+Properties+of+Combination+of+Bromelain%2C+Trypsin+and+Rutoside+with+Combination+of+Ibuprofen%2C+Trypsin+and+Chymotrypsin+following+third+Molar+Extraction%E2%80%93+A+Comparative+Study&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3Am-nQKg9dSgwJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=oral+%26%2C+Consultant+S%2C+Institute+of+Otorhinolaryngology+%26+Head+and+Neck+Surgery%2C+Kolkata+I.+Clinical+Evaluation+of+Anti+-+Inflammatory+Properties+of+Combination+of+Bromelain%2C+Trypsin+and+Rutoside+with+Combination+of+Ibuprofen%2C+Trypsin+and+Chymotrypsin+following+third+Molar+Extraction%E2%80%93+A+Comparative+Study&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3Am-nQKg9dSgwJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=oral+%26%2C+Consultant+S%2C+Institute+of+Otorhinolaryngology+%26+Head+and+Neck+Surgery%2C+Kolkata+I.+Clinical+Evaluation+of+Anti+-+Inflammatory+Properties+of+Combination+of+Bromelain%2C+Trypsin+and+Rutoside+with+Combination+of+Ibuprofen%2C+Trypsin+and+Chymotrypsin+following+third+Molar+Extraction%E2%80%93+A+Comparative+Study&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3Am-nQKg9dSgwJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=oral+%26%2C+Consultant+S%2C+Institute+of+Otorhinolaryngology+%26+Head+and+Neck+Surgery%2C+Kolkata+I.+Clinical+Evaluation+of+Anti+-+Inflammatory+Properties+of+Combination+of+Bromelain%2C+Trypsin+and+Rutoside+with+Combination+of+Ibuprofen%2C+Trypsin+and+Chymotrypsin+following+third+Molar+Extraction%E2%80%93+A+Comparative+Study&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3Am-nQKg9dSgwJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
Tewari NK, Kundan K, Tiwari S, Kumar H, Kumar M, Rehan A. Evaluation of effect of multiple sutures versus suture less technique in 3rd molar extraction followed by inflammatory complication. Int J Res Health Allied Sci 2019; 5(6):17-19.
Tewari NK, Kundan K, Tiwari S, Kumar H, Kumar M, Rehan A. Evaluation of effect of multiple sutures versus suture less technique in 3rd molar extraction followed by inflammatory complication. Int J Res Health Allied Sci 2019; 5(6):17-19.
Tewari NK, Kundan K, Tiwari S, Kumar H, Kumar M, Rehan A. Evaluation of effect of multiple sutures versus suture less technique in 3rd molar extraction followed by inflammatory complication. Int J Res Health Allied Sci 2019; 5(6):17-19.
Tewari NK, Kundan K, Tiwari S, Kumar H, Kumar M, Rehan A. Evaluation of effect of multiple sutures versus suture less technique in 3rd molar extraction followed by inflammatory complication. Int J Res Health Allied Sci 2019; 5(6):17-19.

	Abstract
	Keywords
	Background
	Methods
	Results 
	Discussion
	Conclusion
	References

