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Abstract: The aim of the article is to evaluate the effect of trypsin and chymotrypsin (proteolytic
enzyme ) on pain and swelling after the surgical removal of mandibular third molar. A prospective
randomised clinical study was conducted among 30 patients requiring the surgical removal of
impacted mandibular third molars. All the impacted molars were surgically removed and the patients
were administered trypsin and chymotrypsin orally along with amoxicillin. The postoperative pain
was assessed on 3rd and 7th consecutive days after extraction. 30 patients requiring the extraction of
mandibular third molars were taken in this study.16 patients are male and 14 patients are females.
There was the reduction in pain post operatively. The comparison was taken between 3rd and 7th
postoperative days. Chymoral Forte can be used as a successful oral enzyme therapy for oral surgery
patients, especially after the removal of impacted third molars.
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INTRODUCTION

Impacted wisdom teeth is a disorder where the third molars (wisdom teeth) are prevented from erupting into the
mouth. This can be caused by a physical barrier, such as other teeth, or when the tooth is angled away from a
vertical position. Surgical removal of impacted third molars is one of the main procedures performed on young
adults and adolescents, it is recommended when they present with certain symptoms, namely pain, food lodgement
or with certain pathologic lesions. Sometimes prophylactic extraction of asymptomatic impacted third molars is also
indicated by some professionals. Studies have shown that the most commonly impacted tooth are third molars(88%)
and the canine was (12%). (Santosh, 2015). Removal of impacted teeth needs a surgical procedure,where the soft
tissue flap is raised and the associated tooth or bone or both are cut and the tooth is removed from its socket, such
surgical procedure results in injury of tissue involving inflammation repair process (Das et al., 2015). In order to
avoid and minimize post surgical complications such as pain, swelling and trismus, surgeons have either modified
surgical techniques such as using lasers and cryotherapy, patient are advised to use proteolytic enzymes such as
trypsin, chymotrypsin, pappain, serratopeptidase and bromine along with the few routine antibiotics such as
amoxicillin and metronidazole (Wala et al., 2020)(Islam et al., 2020). Thus the following study was undertaken to
evaluate the analgesic and anti-inflammatory efficacy of Proteolytic enzymes: Trypsin and Chymotrypsin on
Swelling, Pain and Trismus after extraction of impacted mandibular third molars. The benefits of administering
proteolytic enzymes after the surgical procedure are demonstrated both in in-vitro and in-vivo studies are anti-
inflammatory, anti-thrombotic and thereby minimizing the complications .The proteolytic enzymes such as trypsin
and chymotrypsin when administered fasten the healing of damaged tissue and help in the fast complication free
recovery. Various studies have been conducted by Al-sandook et al, showed the effective reduction of the
complications ,reduction of inflammation after extraction and anti-edematous action .

Our department is passionate about research we have published numerous high quality articles in this domain over
the past years ( (Kavitha et al., 2014) , (Praveen et al., 2001),(Devi and Gnanavel, 2014), (Putchala et al., 2013),
(Vijayakumar et al., 2010), (Lekha et al., 2014a, 2014b) (Danda, 2010) (Danda, 2010) (Parthasarathy et al., 2016)
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(Gopalakannan, Senthilvelan and Ranganathan, 2012), (Rajendran et al., 2019), (Govindaraju, Neelakantan and
Gutmann, 2017), (P. Neelakantan et al., 2015), (PradeepKumar et al., 2016), (Sajan et al., 2011), (Lekha et al.,
2014a), (Neelakantan, Grotra and Sharma, 2013), (Patil et al., 2017), (Jeevanandan and Govindaraju, 2018), (Abdul
Wahab et al., 2017), (Eapen, Baig and Avinash, 2017), (Menon et al., 2018), (Wahab et al., 2018), (Vishnu Prasad
et al., 2018), (Uthrakumar et al., 2010), (Ashok, Ajith and Sivanesan, 2017), (Prasanna Neelakantan et al., 2015).
Thus the following study was undertaken to evaluate the analgesic and anti-inflammatory efficacy of Proteolytic
enzymes: Trypsin and Chymotrypsin on Pain and Trismus after extraction of impacted mandibular third molars.

MATERIALS AND METHODS

A total of 30 subjects requiring extraction of impacted mandibular third molars who reported to the Department of
oral and maxillofacial surgery in the age range of 18 to 50 years were selected randomly. Patients selected had no
preexisting medical conditions or medications that would influence their ability to undergo surgery or alter their
wound healing after surgery. Ethical Committee clearance was obtained for the study
SDC/SIHEC/2020/DIASDATA/0619-0320. A detailed case record was taken and written consent was obtained from
each subject before surgery.

Inclusion Criteria
< Patient of age 18-50 years of age
< Patients with unilateral/ bilateral impacted mandibular third molars diagnosed for surgical extraction

Exclusion Criteria

< Patient with known severe systemic disease contraindicating extraction

< Menatlly challenged patients

% Pregnant and lactating women

< Immunocompromised patients
A complete history of all the patients was taken and examinations were ruled out by using OPG and I0OPA for the
impacted tooth. Difficulty index for removal of teeth was assessed by winter’s war lines. Preoperative mouth
opening was measured. The subject was injected for an inferior alveolar nerve block and a long buccal nerve block.
Ward's incision was taken and a full thickness mucoperiosteal flap was erected using a periosteal elevator and
osteotomy around the crown of the impacted mandibular third molar was carried out along with odontectomy. After
all due procedures, the tooth was luxated using elevators and then extracted. Following removal of the impacted
tooth, the surgical site was irrigated with sterile saline solution. Sharp bony edges were rounded off and the site was
closed to achieve primary closure with 3-0 black-braided silk suture. All the subjects were given post-operative
instructions .. Subjects were examined for pain, trismus (maximum mouth opening) on the third and seventh day
post-operatively.

Statistic Analysis
The data was analysed using SPSS software by means of the value to be recorded and the significance test was
applied in the chi-square test.

RESULTS AND DISCUSSION

A total of 30 patients ( 16 males and 14 males) were enrolled in the prospective study with mean age of 21-25 years.
.This study was conducted from 1st april 2019-1st april 2020. This was male predominance study with 16
males(54%) and 14 females(46%)(figure-1). Out of 30 patients, 11 patients had mesio angular impaction, 9 patients
had horizontal impactions ,5 patients each with distoangular and vertical impactions(Figure-2). The mean time taken
for the surgery was 30 +/- 5 mins. .. On the third day(Figure-3) of extraction patients experienced moderate-40% to
severe pain-60%, On 7th day(figure-4) no pain was observed in 50% of the study population followed by mild pain-
33%,few experienced severe pain-3%,and moderate pain- 13%. In comparison about 50% experienced the reduction
of pain on 7th postoperative day based on VAS score(Table-1).

Association between the type of impaction and severity of pain on 7th postoperative day was seen. Majority of
patients with mesio-angular impaction(20%) experienced no pain on the seventh day followed by no pain in
horizontal(16.67%)impaction and vertical impaction-10%. . Chi-square test was done and Pearson chi-square value-
8.949, P-value-0.44 which is found to be statistically insignificant.

Strategy for managing the clinical symptoms after third molar removal is aimed at interfering with the inflammatory
process in order to limit the intensity and shorten the duration of the clinical signs of inflammation: pain, edema,
local hyperthermia, erythema, and loss of function. In maxillofacial surgery, various methods are used to decrease
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postoperative swelling, including pressure dressings, ice packs, and placement of drains. Various studies have been
done in our institution on the study population (12-27). Excessive pressure in the lower third of the face and neck
result in severe discomfort and can compress the airway in some patients. Moreover, intraoral drains are(Shetty and
Mohan, 2013)usually not well tolerated by most patients. The use of ice bags to control edema after a maxillofacial
procedure also has limited (Ambrus, Lassman and De Marchi, 1967)application. The use of enzymes like trypsin ,
chymotrypsin , bromelain as anti-inflammatory agents came into practice after it was observed during the 1950s in
the USA. Enzymes are considered as extremely potent substances and the possibility of their therapeutic application
is attractive. Trypsin and chymotrypsin is a proteolytic enzyme that provides better resolution of inflammatory
symptoms and promotes the speedy recovery of other existing enzyme preparations.

Out of 30 patients, 16 were males and 14 were females. The mean age of the patients was 21-25 years. Overall this
study is found to be effective in reducing the pain,swelling and healing time,however its action has been found to
vary in different tissue in different patients
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CONCLUSION

Trypsin and chymotrypsin seem reasonable to advocate the use of these drugs after surgical removal of impacted
mandibular third molar for management of post-operative pain and trismus. Chymotrypsin can be used as an
alternative drug to control inflammation in cases where corticosteroids are contraindicated and not feasible.
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Fig.1: Gender distribution in this study. X axis denotes the number of patients and Y axis denotes the
patients gender participated in this study. Male(blue) predilection was found in this study with
53.33% followed by females(pink) with 46.67%
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Fig.2: Bar graph shows the type of impaction taken in this study for extraction. X-axis corresponds to
the type of impaction and Y-axis corresponds to the number of patients involved in this study. The
most commonly found was mesio-angular impaction (36.67%) followed by horizontal impaction (pale
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pink)-30%,disto-angular(mustard) and vertical (turquoise)impaction of 16.67% each. Mesio-angular
impaction was found in predominance.
Table 1: Comparison of pain scores(VAS) on the 3rd and 7th Postoperative day. On the third day of
extraction patients experienced moderate-40% to severe pain-60%, On 7th day no pain was observed
in 50% of the study population followed by mild pain- 33%,few experienced severe pain-3%,and
moderate pain- 13%. In comparison about 50% experienced the reduction of pain on 7th

postoperative day.

Time of surgery Nature of pain (VAS) Number of patients(n%b)
3" postoperative day No pain(score 0-) 0(0%)

Mild pain(score 1-3) 0(0%)

Moderate pain(score 4-6) 17(56%0)

Severe pain(score 7-9) 13(44%)

No pain(score- 0) 15(50%0)
7" postoperative day

Mild pain(score-1-3) 10(33%)

Moderate pain(score 4-6) 4(13%)

Severe pain(score 6-9) 1(3%)

No.of.patients

3RD POST OPERATIVE DAY

moderate

3RD POST OPERATIVE DAY

Severe

Fig.3: Bar graph showing the severity of pain during 3rd postoperative day. X-axis corresponds to the
severity of pain and Y-axis shows the number of patients. Severe pain(purple) was experienced by 18

patients (60%)and 12 patients(40%) experienced moderate pain(green)
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Fig.4: Bar graph showing the severity of pain during 7th postoperative day. X-axis corresponds to the
severity of pain and Y-axis shows the number of patients. No pain(black) was experienced by 15
patients (50%)and 6 patients(40%) experienced moderate pain(green), mild pain(orange) was

experienced by 7 patients(23.33%) and severe pain(purple) was experienced by 2 (6.67%) patients
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Fig.5: Association between the type of impaction and severity of pain on 7th postoperative day was
seen. X-axis corresponds to the type of impaction and Y-axis corresponds to the number of patients.
Majority of patients with mesio-angular impaction(20%) experienced no pain on the seventh day
followed by no pain in horizontal(16.67%)impaction and vertical impaction-10%. . Chi-square test
was done and Pearson chi-square value-8.949, P-value-0.44 which was found to be statistically
insignificant.
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