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Abstract 

Background:  Serratiopeptidase has been clinically used in controlling surgical and non-surgical inflammatory condi‑
tions. This study was conducted to assess the therapeutic effect of Serratiopeptidase in patients undergoing surgical 
removal of impacted mandibular third molar.

Methods:  This randomized clinical trial investigated the efficacy of Serratiopeptidase and Paracetamol after surgical 
removal of impacted third molar for 5 days (n = 67) as compared with an equivalent dose of placebo and Paracetamol 
(n = 66). Outcome measures were reported pain, trismus and swelling using Laskin method. All outcome measures 
were recorded on days 0, 1, 2, 4, and 5 post-surgeries.

Results:  In this clinical trail 133 patients (mean age 23 years, 54% female) completed the study. Baseline characteris‑
tics were comparable across treatment groups. Serratiopeptidase significantly improved trismus compared with con‑
trol on the 4th day (27.30 ± 7.3 mm and 32.06 ± 7.7 mm, respectively (P < 0.001) Swelling markedly improved, The dis‑
tance from the lower edge of the earlobe to the midpoint of the symphysis for cases vs control were 111.49 ± 8.1 mm 
and 115.39 ± 9.9 mm, respectively (P < 0.001). Reported pain, showed no statistical significance difference.

Conclusion:  Serratiopeptidase resulted in better inflammation improvement than placebo over 5 days. Further stud‑
ies are warranted to assess longer-term and clinical outcomes, as well as safety.

Clinical relevance:  Serratiopeptidase administered postoperatively helps in improving trismus and swelling after 
removal of impacted lower third molars.

Trial registration The study was registered in ClinicalTrial.gov under the number NCT02493179. Registered 1st of June 
2015, https​://clini​caltr​ials.gov/ct2/resul​ts?cond=serra​tiope​ptida​se.
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Background
Impacted third molars are frequently encountered in 
clinical work. Postoperative sequelae associated with 
such procedures include pain, trismus and swelling 

which occur due to the local inflammatory reaction 
[1]. Proper surgical technique and gentle handling  of 
the tissues will help  minimize  postoperative inflam-
mation but it will not prevent it [2]. In recent years, 
several drugs such as corticosteroids and Nonsteroi-
dal anti-inflammatory drugs (NSAIDs) have been pre-
scribed to suppress inflammation [3–5]. However, the 
use of NSAIDs has been associated with some adverse 
effects such as gastrointestinal bleeding, renal function 
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disturbance, a reduction in platelet function, shortness 
of breath, and profound hypotension [6, 7].

Alternative NSAID formulations like celecoxib have 
shown less gastroentistinal toxicity [8].

Celecoxib successfully reduced the incidence and 
severity of postoperative pain following third molar 
surgery compared to ibuprofen and placebo [9].

Nonpharmacologic therapies like bromelain, baica-
lin, and escin, have been widely used for the treatment 
of inflammatory diseases and postsurgical conditions. 
They are efficient, safe, and have shown promising 
results in anti inflammation after third molar removal 
surgery [10].

Since the last decade, enzyme based drugs (anti-
inflammatory) emerged, and have a great potential to be 
used. Serine protease, the largest proteolytic family has 
been reported for several therapeutic applications. Ser-
ratiopeptidase is a leading enzyme which has a very long 
history in medical use as an effective anti-inflammatory 
drug. Serratiopeptidase, which is an extracellular met-
alloprotease has an anti-inflammatory, antiedemic and 
fibrinolytic activity [11, 12]. The observation of it’s anti-
inflammatory effects has led to its use in Japan for the 
first time [13]. It reduces inflammation and blocks the 
release of pain-inducing amines from inflamed tissues 
[11].

It has been used as a natural health product in Canada 
and as a dietary supplement in the US, the maximum 
dose of Serratiopeptidase is 60  mg/day. The recom-
mended period is 1  week [14]. The usual adult dosage 
of Serratiopeptidase is 10 mg 3 times daily (range, 15 to 
60 mg/day).

A recent meta-analysis based on five human clini-
cal trials by Sivaramakrishnan and Sridharan suggested 
tremendous benefits of Serratiopeptidase after surgical 
removal of impacted molars [15]. Serratiopeptidase sta-
tistically reduced trismus after extraction in comparison 
with corticosteroids and ibuprofen [16]. Swelling was 
better with corticosteoroid in the first day and no signifi-
cant results were noticed during the follow-up [17, 18]. 
However, Serratiopeptidase analgesic actions are the sub-
ject of debate and there is so far no conclusive statement 
on their efficacy.

To date, we can recognize the limitations imposed on 
assessing the potential clinical efficacy of Serratiopepti-
dase after third molar surgery. The challenge in analyzing 
current evidence stems from several factors, including 
the variety of dosing employed, and combinations with 
other drugs, which together create many combinations of 
factors that can result in differing clinical outcomes for 
patients [19], future clinical studies that will provide une-
quivocal answers to the role of Serratiopeptidase after 
dental surgeries are warranted.

The aim of this study was to assess the therapeutic 
effects of Serratiopeptidase after impacted third molar 
extraction.

Methods
Clinical trial design
The study was approved in the Institutional Review 
Board (IRB) at Jordan University for Science and Tech-
nology and Jordanian Food and Drug Administration. 
This randomized clinical trial was a single-centre, par-
allel-group, prospective, randomized, double-blind pla-
cebo-controlled study of Serratiopeptidase 10  mg, and 
placebo in patients undergoing third molar surgery who 
met the inclusion criteria. The study was performed in 
accordance with the International Conference on Har-
monisation Good Clinical Practice and CONSORT 
guidelines. Strict inclusion criteria based on clinical and 
radiological examinations were applied in this study. The 
trial was prospectively registered with the clinicalTrials.
gov, number NCT02493179. Patients with impacted third 
molars indicated for surgical extractions were recruited 
from consecutive adult patients attending Dental teach-
ing clinics at a university hospital in northern Jordan 
from June 2015 till February 2016. The study included 
patients who agreed to participate in the study and ful-
filled the following criteria:

1.	 Caucasian non-smoking patients aged between 18 
and 50 years.

2.	 The presence of at least one asymptomatic mandibu-
lar third molar with class II position, type B impac-
tion [20].

3.	 Absence of pericoronitis or signs of inflammation 
during the last 30 days.

4.	 No active diseases and good oral and general hygiene.

Exclusion criteria

1.	 Other oral surgical procedures during the same ses-
sion except the removal of supernumerary third 
molars.

2.	 Female subject who was pregnant or lactating.
3.	 Subject who has participated in any clinical research 

study within the previous 8 weeks.
4.	 Subjects on anti-coagulant drugs.
5.	 Participants Unwilling to continue the study and 

those with abnormality of wound healing process.
6.	 Subjects on any anti-inflammatory drugs for the last 

7 days, other than Paracetamol.
7.	 Subject with a history of peptic ulcer
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The required sample size was determined according to 
Snedecor and Cochran, 1980 equation. To detect a differ-
ence of 1.03 mm in swelling assuming a high coefficient 
of variation of more than 40% [21], after allowing for an 
estimated dropout rate of 10-20%, and admitting an alpha 
error of .05 and a beta of 0.2, a sample of 70 subjects was 
considered necessary per group.

Patients who met the inclusion criteria were assigned 
randomly into two groups through randomization.com: 
Group A received 10 mg of Serratiopeptidase tablets 3 
times daily and Paracetamol 1000 mg 3 times daily after 
the surgery and group B, the control group, received Par-
acetamol (1000 mg 3 times daily) and placebo.

Randomization
Randomization was practiced using the block computer 
random-number generator technique. The medication 
given to each participant in the study was blinded to the 
patient, surgeon, and clinical investigator responsible for 
follow-up and outcome examinations. In each patient, a 
lower impacted third molar was allocated in order to have 
one of the postoperative treatments. The allocation con-
cealment was done through serially numbered envelopes, 
and the details of the sequence weren’t known to any of 
the clinicians. Before every treatment, one of the authors, 
not involved in data recording and processing, performed 
the assignment of the sealed envelopes marked with the 
initials of the patient’s name, date of birth and suitable 
treatment methods. we stored black envelopes in a box 
containing a paper with the letter AA for group A or BB 
for group B. The envelopes were chosen for each patient 
after the extraction and transported to another room 
(without opening them); they were read only by one of 
the authors, who then distributed the treatment groups 
accordingly. The same operator performed all the pro-
cedures and was blinded to previously recorded data. If 
unblinding occurs, the surgeon must record the reason 
for unblinding, as well as the date and time of the event.

The researcher in charge of the clinical evaluation 
(H.K) was calibrated for intramural-examiner reproduc-
ibility in the examination procedure.

Four patient were examined at an interval of 48 hours. 
The interclass correlation coefficient was for the mean 
change in swelling and found to be above 90 percent

All patients signed written consent forms regarding 
the aims of the research before entering the study. The 
clinical investigator asked to report all Serious Adverse 
Events to the Competent Authorities (Jordan Food and 
Drug Administration) within 24 hours, and the Research 
Ethics Committee. Fatal or life-threatening Serious 
Adverse Events had to be reported within 7 days and 
all other Serious Adverse Events within 15 days. The CI 
was also informed all investigators concerned of relevant 

information about Serious Adverse Events that could 
adversely affect the safety of participants. All Serious 
Adverse Events was reported directly to safety moni-
toring committee (SMC) at Al-Hayat Pharmaceutical 
Company.

For each surgery, a mucoperiosteal flap was raised 
under LA using 3.6 ml of 2% lidocaine with 1:100,000 
epinephrine. Surgical bur no. 4 was used to perform oste-
octomy, while surgical bur no. 701 was used to section 
the tooth. The impacted tooth was then delivered using 
dental forceps. Surgical site was inspected and any sharp 
bone was filed to prevent discomfort. Copious irrigation 
followed by closure using 3.0 Poly galactin sutures. The 
surgeries were done in the morning from 8-11 am. All 
surgeries were done by the same surgeon (Z.T).

Trismus assessment was carried out by measuring 
changes in the maximal interincisal distance. Briefly, at 
predetermined time points post-surgery, the participant 
is asked to have their mouth wide open and then the 
interincisal distance is measured using Vernier calipers. 
The time points of measurement are 0, 1, 2, 4, and 5 days 
after surgery, where Day 0 records are facial measure-
ments and interincisal distance before surgery.

The Laskin method [22] was applied to measure swell-
ing based on distances at predetermined time points after 
surgery (0, 1, 2, 4, and 5 days). (H.K) measured trismus 
and swelling post operatively.

The distances are:

The distance in millimeters from the bottom edge of 
the earlobe to the midpoint of the symphysis Hirota; 
horizontal distance to the symphysis (DHS).
The distance in millimeters from the bottom edge of 
the earlobe to the external angle of the mouth; hori-
zontal distance to the corner (DHC).
The distance in millimeters from the palpebral out-
board angle to the gonial angle; vertical distance 
(DV) [22].

Post-operative pain as measured by a verbal, numeric 
scale (0 to 10). where 0 is the least pain and 10 is the 
worst one. The pain measurements on days 0,1,2,4 and 5 
were recorded through phone calls made by the clinical 
co-investigator, where Day 0 record is 6 h post surgery.

If postoperative infection or any side effect happens, 
the clinical investigator will report all Serious Adverse 
Events to the Competent Authorities (Jordan Food and 
Drug Administration) within 24 h, and the Research Eth-
ics Committee. Fatal or life-threatening Serious Adverse 
Events must be reported within 7  days and all other 
Serious Adverse Events within 15 days. The CI will also 
inform all investigators concerned of relevant informa-
tion about Serious Adverse Events that could adversely 
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affect the safety of participants. All Serious Adverse 
Events was reported directly to safety monitoring com-
mittee (SMC) et al.-Hayat Pharmaceutical Company.

We instructed patients to use rescue medication only 
if necessary, because we do believe that alleviated and 
reduced symptoms can bias the difference in outcome 
between the placebo and the active treatment group. 
Furthermore, it is difficult to define the optimum dose 
when rescue medication is used. All patients were asked 
to report to the study investigator if they have intoler-
able pain to guide them to use rescue codeine 15 mg PO 
every 4 h. However, it must be borne in mind that, if the 
normal post-operative course occurs, then treatment is 
unlikely to cause symptoms, and thus the need for rescue 
medication will be minimized.

Statistical analysis
Study data were summarized using descriptive statistics 
(e.g., mean, standard deviation, range, minimum and 
maximum). Age and gender were compared using t-test 

and chi-square test, respectively. For the comparison 
of data at different time points, multivariate analysis of 
variance (MANOVA) procedure was performed (Wilk’s 
Lambda) followed by t-test when the result was signifi-
cant while age and gender were included as covariates. 
Statistical analysis was performed using Statistical Pack-
age for the Social Sciences version (IBM, SPSS version 20, 
2011) and statistical significance was set at p < 0.05.

Results
The study sample consisted initially of 140 patients; 76 
were females (54.3%) and 64 were males (45.7%). Sev-
enty patients were assigned to each of the two groups. 
The mean age of the study patients was 22.9 years (range 
19–41  years). There was no difference between the two 
study groups in terms of age (P = 0.521) or sex distribu-
tion (P = 0.429) (Additional file 1: Table 1).

Patient participation and the reasons for withdrawal 
are summarized in Fig. 1.

PATIENTS SCREENED 
N= 140

PATIENTS  RANDOMISED 
N= 140

SCREENING FAILURES 
N=0

GROUP A (Drug)
N= 70

GROUP B  (Placebo)
N= 70

COMPLETED N= 
67

WITHDRAWN N= 
3

WITHDRAWN 

N= 4

COMPLETED 
N= 66

LOST TO FOLLOW UP  (3)
ADVERSE EVENT (0) 
DEATH (0 )
OTHER ( 0)

Undergone the clinical procedure 
N= 67
RECEIVED Medications N=67      
ATTENDED the 5 visits N= 67  
COMPLETED The Study N= 67 

Undergone the clinical procedure 
N= 66
RECEIVED Medications N=66      
ATTENDED the 5 visits N= 66    
COMPLETED The Study N= 66 

LOST TO FOLLOW UP  
(4)
ADVERSE EVENT (0)
DEATH (0 )
OTHER (0 ) 

Fig. 1  Participant flow
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Statistical significant difference of treatment group 
in comparison with placebo was noted on days 4 and 5 
(P < 0.001). The mean mouth opening was 32.06 mm in 
the treatment group and 27.30 mm in placebo group on 
day 4, and 36.55 and 29.02, mm on day five, respectively 
(Table 1).

The means of the 3 distances; (DHS), (DHC) and (DV) 
measured, and the mean preoperative measurement 
(baseline) of all distances were calculated (Table 2).

A statistical significant difference in DHC appeared 
on day four (111, 49 and 115.39 mm for treatment and 
placebo groups, respectively (P < 0.001). A significant 
difference was also shown on day 5 (P < 0.001) with the 
treatment group recording improvement in the dis-
tance (109.29 mm).

Day 4 showed a significant difference in DHS meas-
urements between treatment and placebo groups 
(150.76 and 151.12  mm, respectively (P < 0.01). A fur-
ther significant improvement in swelling was shown on 
day 5 (148.1 mm, P < 0.001).

Similar to both DHC and DHS, days 4 and 5 showed 
statistical significance in reduction of swelling 

(P < 0.001). Swelling was almost reduced to baseline by 
the treatment group on day 5 (104.73 mm) (Table 2)

The data were statistically analyzed using MANOVA 
followed by t-test when the result was significant with 
the following findings:

As seen in Figs. 2, 3, 4 and 5, a significant difference 
in DV values with reference to the baseline on the 
fourth day, 2.04 ± 1.87 mm and 3.67 ± 2.54 mm, respec-
tively (P < 0.001) and on the fifth day, 0.45 ± 0.97  mm 
and 2.47 ± 2.37  mm, respectively (P < 0.001). Also, a 
significant difference in the difference in DHC val-
ues with reference to the baseline on the fourth day, 
2.91 ± 2.79  mm and 4.97 ± 2.96  mm, respectively 
(P < 0.0001) and on the fifth day, 0.86 ± 1.45  mm and 
3.71 ± 2.86 mm, respectively (P < 0.001).

Pain showed no significant difference. As seen in 
Fig. 6.

Throughout the trial no side effects or rescue medica-
tions recorded.

Discussion
It is now thought that the long exposure to NSAIDs 
frequently results in adverse effects on the liver and 
renal system. Therefore, researchers have been working 
on alternative therapies including the use of therapeu-
tic enzymes. Serratiopeptidase, a proteolytic enzyme, 

Measurementwas re - calculate as following: %recovery

= (post - operativemeasurement

−preoperativemeasurement)

/preoperativemeasurement × 100%

Table 1  Trismus measurements; mean ± SD values 
(millimetres)

Significance of treatment group in comparison with placebo on respective days

***p < 0.001

Groups Preoperative(Day 
0)

Postoperative 
(Day 4)

(Day 5)

Test 45.84 ± 7.1 32.06 ± 7.7*** 36.55 ± 7.8***

Control 44.84 ± 5.9 27.30 ± 7.3*** 29.02 ± 7.5***

Effect size (d) 0.64 0.98

Table 2  Mean of three distances (mm) measured over the swelling using Laskin method (mean ± SEM)

Significance of treatment group in comparison with placebo on respective days

**p < 0.01; ***p < 0.001

Groups Preoperative (Day 0) Postoperative (Day 4) (Day 5)

DHC

 Test 108.41 ± 8.6 111.49 ± 8.1*** 109.29 ± 8.2***

 Control 109.98 ± 9.7 115.39 ± 9.9*** 114.01 ± 9.8***

 Effect size (d) 0.67 1.07

DHS

 Test 147.14 ± 10.2 150.76 ± 9.1** 148.1 ± 9.1***

 Control 146.01 ± 13.6 151.12 ± 14.2** 150.1 ± 14.1***

 Effect size (d) 0.45 0.97

DV

 Test 104.26 ± 13.4 106.17 ± 13.7***104.73 ± 13.5***

 Control 103.98 ± 9.9 107.42 ± 9.7*** 106.19 ± 9.7***

 Effect size (d) 0.69 0.98
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has shown positive results in inflammatory disorders 
around teeth and dental implants [23–25].

To date, published studies assessing the efficacy of ser-
ratiopeptidase after third molar extraction are minor 
with inadequate methodological quality [16–18, 27].

In our study we followed Laskin method [22] to eval-
uate inflammation (trismus and edema). We carried 
assessments until the 5th day. Alkhateeb and Nusair [27] 
assessed swelling using cheek thickness only. Our results 
differed from those of Al Khateeb and Nusair [27] who 

didn’t find any changes in trismus, possibly because of 
the small number of patients examined. Furthermore, 
they carried the exam until the 7th day where trismus 
usually disappears. Also, in Al khateeb and Nusair study 
the dose for serropeptidase was only 5  mg which is the 
minimum dose to show effect.

The improved swelling noticed in our study could be 
due to the reported capacity of Serratiopeptidase to dis-
solve damaged and dead tissue produced in the heal-
ing processes [27, 28]. The enzyme was also reported 

Fig. 2  Trismus recovery

Fig. 3  Percentage of DHC swelling change
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to regulate recruitment of lymphocytes to the inflamed 
location. Moreover, it has been suggested that the 
enzyme may be responsible for the reduction of perme-
ability induced by histamine and serotonin, assisting in 
breaking down exudates and proteins, and aiding in the 
absorption of decomposed products in lymphatics and 
blood [27].

In Chopra et  al. [16] Serratiopeptidase showed anal-
gesic and anti-inflammatory activity, but it was not sig-
nificant. Possible reasons could be that in their study, 
150 patients allocated in 5 groups so with this sample 
size there are possibilities that the power for detecting 

differences was not high enough. Also, all patients were 
given antibiotics. Intensity of inflammation usually 
declines at the end of the first postoperative week, so 
readings at the 7th day are not representative since tis-
sue will go back to normal on its own. As far as pain, no 
significant results were detected, similar to Chappi et al. 
[18] who reported that methylprednisolone was superior 
in pain relief than serratioopeptidase.

In our results, the maximum inflammation intensities 
were observed on day two after surgery. The effect of Ser-
ratiopeptidase on postoperative inflammation appeared 
from the first postoperative day.

Fig. 4  Percentage of DHS swelling change

Fig. 5  Percentage of DV swelling change
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Compared to placebo, significant results were 
strongly shown on day 4 for improvement of tris-
mus swelling. This is consistant with studies that have 
shown the efficacy of Serratiopeptidase in reduction of 
inflammation [16–18].

To further test the validity of our treatment effect, we 
compared our results with another study where patients 
took ibuprofen as historic controls, and found ibu-
profen-treated subjects exhibited greater reduction in 
pain scores compared to our study group [29]. Possible 
explanation that Patients who receive substantial pain 
relief from ibuprofen have a more pronounced activa-
tion of the prostanoid biosynthetic pathway and regu-
lation of the inflammatory pain phenotype differs from 
those patients who are taking Serratopeptidase and 
therefore may require other therapeutic intervention.

Previous research pinpointed some non-operative 
parameters such as sex, weight and body surface area 
of patients as potential risk factors and determinants of 
individual variation of extent of symptoms after third 
molar extraction [30]. In our study, no data concern-
ing BMI was collected, but the sex was equally distrib-
uted between the 2 studied groups. The present study 
had a few limitations. Both subjects and controls were 
convenience samples recruited from the teaching den-
tal hospital in northern Jordan with inherent selection 
bias, consequently limiting the applicability of our find-
ings to the general population. It is noteworthy that 
in the inclusion criteria, we placed the upper limit of 

age as 50 while in recruitment only one patient was 42 
while the rest where 35 and below. Controls were not 
age and gender matched. However, they did not have 
any significant demographic differences from the cases 
in the analysis.

Conclusion
This clinical study provided evidence of the anti-inflam-
matory efficacy in the treatment of inflammation after 
third molar extraction. There was improvement in both 
trismus and swelling compared with the placebo. Future 
clinical studies might establish new indications for the 
use of serratiopeptidase in many clinical disorders.
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