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Introduction

The removal of impacted third molars involves trauma to soft 
and bony tissue, resulting in swelling.[1] It remains unclear 
as to why some of these surgical extractions are followed by 
considerable swelling, while others are affected to a much 
lesser degree.[2] The formation of postoperative edema, its 
complexities, and control has been the subject of perpetual 
interest to oral surgeons for many years. Therefore, its control 
has become a subject of scientific importance. Inflammatory 
response as a result of surgical trauma induced in oral surgical 
procedures is a normally expected phenomenon and is also a 
prerequisite for the subsequent healing process when present 
in the degree conducive to stimulate the process of repair. 
However, excessive postoperative edema is undesirable, as it 
adversely affects and delays the process of healing.[1]

When tissue damage occurs, large quantities of histamine, 
bradykinin, serotonin, and other substances are released into 
the surrounding area. These substances, especially histamine 
cause vasodilatation to occur, thereby increasing blood flow 
to the damaged area. The permeability of venous capillaries 
and venules is also increased. Leukocytes infiltrate into the 
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damaged area and phagocytize invading microorganisms 
and debris. As a side effect of this process, there is an escape 
of fluid into interstitial spaces resulting in edema. The 
inflammatory process is necessary if healing is to occur, but 
often excessive inflammation causes edema leading to pain 
and trismus.[3]

Several types of medications such as antihistamines, enzymes, 
and steroids have been used to inhibit these postoperative 
sequelae. The principal effective physical method for relieving 
edema is the use of drains, while all the pharmacological 
agents tried, the anti‑inflammatory steroids appear to be 
most successful and remain in common usage, even though 
its immunosuppressive effects are well recognized in 
medicine.[4] The use of corticosteroids to control inflammation 
following the third molar surgeries has been an area of 
dispute. Newer synthetic analogs of corticosteroids, with 
varying doses and different routes of administration, have 
been investigated over the years.[5] Dexamethasone is potent, 
highly selective long‑acting, synthetic corticosteroids, which 
has anti‑inflammatory action.[6] Previous studies on the use 
of dexamethasone to control postoperative edema have been 
concluded with an emphasis that there is a great need for 
well‑designed clinical research to further evaluate protocols for 
corticosteroid use.[7] Serratiopeptidase, a proteolytic enzyme, 
decomposes bradykinin, thus producing anti‑inflammatory 
action. Serratiopeptidase is promising from the knowledge 
of pharmacology of the enzymes and the pathology of the 
inflammatory edema. There is no sufficient evidence from the 
investigations regarding its efficacy in reducing postoperative 
edema, and hence, it can be investigated.[8]

The present study is designed to investigate, evaluate, and 
compare the ability of serratiopeptidase and dexamethasone 
to control edema following surgical removal of the mandibular 
third molar.

Materials and Methods

The study was carried out on 100 patients, requiring surgical 
extraction of mandibular third molars from October 2004 
to September 2006. Patients were enrolled for the study 
consecutively as and when they were presented. Selected 
patients were allocated to the dexamethasone group and 
serratiopeptidase group by randomization procedure, 
irrespective of age and sex. The following were the criteria 
for the selection of patients for the study.

Inclusion criteria
1.	 Bony impacted mandibular third molar
2.	 Routine blood and urine examination revealing no 

abnormal values
3.	 The first and second molar on the side of surgery must be 

present.

Exclusion criteria
1.	 The patients with systemic complications such as bleeding 

disorders

2.	 Recent swelling or infection in the area of surgery
3.	 Patients who took proteolytic drugs or steroids 1  day 

before surgery
4.	 Contraindication for the use of corticosteroids such as 

diabetes mellitus, active tuberculosis, ocular herpes, 
glaucoma, peptic ulceration, pregnancy, and hypertension.

Institutional ethical clearance was obtained for the study. 
Following informed consent of the patient and preoperative 
investigations, the patients were taken for surgery under 
local anesthesia. Dexamethasone group was given 1 mg of 
dexamethasone, one-half h before surgery and continued 1 mg, 
8th hourly for 3 days postoperatively. Serratiopeptidase group 
was given 10 mg of serratiopeptidase, 8th hourly for 3 days 
postoperatively.

Preoperative measurements were taken by marking 7 points on 
the face with indelible ink on the following facial landmarks: 
mandibular angle, tragus, lateral canthus of the eye, alar base, 
lip commissure, pogonion, and the midpoint of the hyoid bone. 
With the mandibular angle as the base point and using 3‑0 silk 
suture to follow the contour of the face, linear distances to the 
other landmarks were noted. The sum of all measurements 
was taken as the facial size. Cheek girth was measured by 
measuring the maximum width of the soft tissues in the anterior 
masseter region. It was measured in millimeters using calipers 
by keeping one of the limbs of the calipers intraorally in the 
embrasure between the first and second mandibular molars and 
the other limb extraorally, so as to touch approximately 1 cm 
above the anterior inferior border of the masseter [Figure 1].

Standard surgical techniques and protocols were followed for 
surgical removal of the mandibular third molar. Amoxicillin, 
500  mg and metronidazole, 400  mg were given orally, 
8th  hourly for 5  days, for prophylactic antibiotic coverage 
and diclofenac sodium 50 mg was given orally, 8th hourly for 
3 days for management of postoperative pain. Facial size and 
cheek girth were measured on 1st, 2nd, 5th, and 7th postoperative 
days in the same manner, as preoperative facial measurements 
were recorded. The data were recorded for the statistical 
analysis. Paired Student’s t‑test was applied for intragroup 
comparison of facial measurement and cheek girth within the 
dexamethasone group and serratiopeptidase group. Unpaired 
Student’s t‑test was applied for intergroup comparison of facial 
measurement and cheek girth between the dexamethasone 
group and serratiopeptidase group.

Results

The swelling was recorded on the 1st, 2nd, 5th and 7th postoperative 
days. The dexamethasone group consisted of 31 males and 
19 females. The age range of the patients was 18–50 years with 
a mean age of 25.8 ± 7.1. The serratiopeptidase group consisted 
of 32 males and 18 females. The age ranges of the patients 
were 17–65 years with a mean age of 27.2 ± 9.8. Table 1 shows 
the changes in facial measurement in the serratiopeptidase 
group. It shows the mean difference in facial measurement 
on postoperative day 1, day 2, day 5, and day 7. There was 
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highly significant reduction in facial measurement on the 
postoperative day 5 in the serratiopeptidase group.

Table  2 shows changes in the facial measurement in the 
dexamethasone group. It shows the mean difference in facial 
measurement on postoperative day 1, day 2, day 5, and day 7. 
There was highly significant reduction in facial measurement 
on the postoperative day 2 in dexamethasone. Figure 2 
shows mean comparative efficacies of serratiopeptidase and 
dexamethasone in reducing facial swelling on postoperative 

Figure 1: Cheek girth measurement

Figure 3: Graph showing cheek girth

day 1, day 2, day 5, and day 7. There was highly significant 
difference in facial measurement between the serratiopeptidase 
group and dexamethasone group on postoperative day 2 
(mean difference was 62.5 with P < 0.001) and significant 
difference on postoperative day 1, day 5, and day 7 (P < 0.01).

Table 3 shows changes in cheek girth in the serratiopeptidase 
group. It shows the mean difference in cheek girth on 
postoperative day 1, day 2, day 5, and day 7. There was 
a statistically significant reduction in cheek girth on 
postoperative day 5.

Table 4 shows changes in cheek girth in the dexamethasone 
group. It shows the mean difference in cheek girth on 
postoperative day 1, day 2, day 5, and day 7. There was 
statistically significant reduction in cheek girth on postoperative 
day 2 and day 5. Figure 3 shows the mean comparative 
efficacies of dexamethasone and serratiopeptidase in the 
reduction of cheek girth. There was statistically significant 
mean difference between the serratiopeptidase group and 
dexamethasone group on postoperative day 2 (mean difference 
was 4.3 with P < 0.001).

Discussion

Most surgical procedures result in a certain amount of 
postoperative edema. The swelling usually reaches its 
maximum within 48–72  h, after the surgical procedure. It 
begins to subside in the late postoperative phase. The operator 
can control the amount of postsurgical edema by performing 
surgery in a manner that minimizes the tissue damage. Some 
believe that ice applied to freshly wounded areas decreases 
the vascularity and thereby decreases transudation. However, 
no controlled study has verified this practice.[9]

Glucocorticoids are a group of steroids that possess 
anti‑inflammatory properties. Perhaps, one of the most 
important actions of corticosteroids is the suppression or 
prevention of inflammation by interfering with capillary 
dilatation, edema formation, fibrin deposition, leucocyte 
migration, and phagocytosis.[10] Mechanism of the action of 
glucocorticoids are due to its effect on movement suppression 
and function of leukocytes, accumulation of macrophage at 
inflammatory site, and prevention of prostaglandin synthesis 
by inhibiting the arachidonic acid cascade. Lipocortin is an 
endogenous protein produced by steroids. It blocks the activity 
of phospholipase A2, thus inhibiting the release of arachidonic 
acid from cell membranes and the synthesis of prostaglandins, 
leukotrienes, and thromboxanes.[11]

During the select ion of  therapeutic regimen for 
glucocorticosteroid administration, a number of decisions must 
be made, including the type of steroid, the dosage, the route of 
administration, and, finally, the timing of the administration, 
related to the surgical procedure. In selecting the steroid, the 
major advantage is offered by the synthetic agents in use today 
and is the ones with longer duration of action and little or no 
mineralocorticoid activity.[12]

Figure 2: Graph showing the facial measurements
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In a study on dexamethasone for reduction of swelling 
following extraction of the third molar teeth was conducted, 
and it was concluded that dexamethasone group had more 
patients with mild swelling and fewer patients with severe 
swelling.[13] Another study was conducted for establishing the 
anti‑inflammatory effects of dexamethasone. It was concluded 
that the dexamethasone group had mean swelling volumes 
significantly lesser than the controls.[3]

A study conducted by Ware et al. used 1 mg dexamethasone by the 
oral route of administration, 8th hourly for 3 days beginning on the 
morning of the surgery. Lindberg used 1 mg oral dexamethasone, 
8th hourly on the day of surgery and on 1st postoperative day, 
1st dose taken, ½ h before the surgery. They reported a significant 
clinical improvement in postoperative swelling.[14]

Quantitative assessment of swelling represents a major 
difficulty. Evaluation of facial swelling resulting from surgical 

Table 1: Facial measurement  (mm) of the serratiopeptidase group

Time of assessment Serratiopeptidase group P*

Mean±SD Difference from preoperative measurement 
(baseline)

Percentage increase from preoperative 
measurement (baseline)

Preoperative (baseline) 475.6±73.4 ‑ ‑ ‑
Postoperative (day 1) 506.2±71.0 30.6±14.8 6.4 <0.001
Postoperative (day 2) 508.8±70.9 33.2±12.6 7.0 <0.001
Postoperative (day 5) 488.8±71.1 13.2±8.1 2.8 <0.001
Postoperative (day 7) 476.3±72.9 0.7±3.1 0.1 0.11 (NS)
*Paired Student’s t‑test for intragroup comparison. SD: Standard deviation, NS: Not significant

Table 2: Facial measurement  (mm) of the dexamethasone group

Time of assessment Dexamethasone group P*

Mean±SD Difference from preoperative measurement 
(baseline)

Percentage increase from preoperative 
measurement (baseline)

Preoperative (baseline) 431.6±83.7 ‑ ‑ ‑
Postoperative (day 1) 451.3±86.5 19.7±18.8 4.6 <0.001
Postoperative (day 2) 446.3±87.4 14.7±20.5 3.4 <0.001
Postoperative (day 5) 437.2±84.7 5.6±16.6 1.3 <0.05
Postoperative (day 7) 430.1±84.4 1.5±14.3 0.3 0.45 (NS)
*Paired Student’s t‑test for intragroup comparison. SD: Standard deviation, NS: Not significant

Table 3: Cheek girth measurement  (mm) of the serratiopeptidase group

Time of assessment Serratiopeptidase group P*

Mean±SD Difference from preoperative cheek 
girth (baseline)

Percentage increase from preoperative cheek 
girth (baseline)

Preoperative (baseline) 29.8±4.3 ‑ ‑ ‑
Postoperative (day 1) 36.2±3.4 6.5±3.6 21.8 <0.001
Postoperative (day 2) 37.4±4.9 7.6±3.7 25.5 <0.001
Postoperative (day 5) 33.2±2.5 3.4±3.0 11.4 <0.001
Postoperative (day 7) 29.7±4.3 0.01±0.05 0.03 0.29 (NS)
*Paired Student’s t‑test. SD: Standard deviation, NS: Not significant

Table 4: Cheek girth measurement  (mm) of the dexamethasone group

Time of assessment Dexamethasone group P*

Mean±SD Difference from preoperative cheek 
girth (baseline)

Percentage increase from preoperative cheek 
girth (baseline)

Preoperative (baseline) 29.6±4.9 ‑ ‑ ‑
Postoperative (day 1) 35.1±5.3 5.4±1.5 18.2 <0.001
Postoperative (day 2) 33.1±4.9 3.4±1.8 11.5 <0.001
Postoperative (day 5) 31.6±4.8 2.0±1.8 6.8 <0.001
Postoperative (day 7) 29.7±4.9 0.1±0.3 0.3 0.18 (NS)
*Paired Student’s t‑test. SD: Standard deviation, NS: Not significant
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procedures has proven to be most problematic. Swelling 
involves a three‑dimensional volumetric change at the 
tissue and cellular level. Methods used to evaluate swelling 
include photographic analysis, modified face bow, linear 
measurement, subjective assessment, and others.[4,15‑18] No 
technique has been proved to be superior or more accurate in 
analyzing swelling. The desire to include a large number of 
patients and the practicality of a low‑cost reliable technique 
made linear measurement a feasible choice. The swelling was 
also measured in terms of cheek girth, using calibrated slide 
calipers.

In the present study, the administration of dexamethasone 
resulted in significantly less degree of swelling on the 
2nd  postoperative day. There was further reduction of 
swelling by 7th postoperative day. The facial size reached 
the preoperative. In the present study, the oral route of drug 
administration was done. With respect to measurement by 
7th‑day routes of administration, virtually, all avenues of 
administration have been used with corticosteroids. However, 
onset, peak, and duration of action are dependent on the route 
of administration, the dosage, and the solubility of the agent. 
With the oral route, corticosteroids are rapidly and almost 
completely absorbed; hence, this route of administration is as 
effective as parenteral route. All studies using the oral route 
of administration reported a clinical reduction in swelling.[12]

In the present study, 1 mg of dexamethasone was given ½ h 
before the surgery and continued thrice daily for 3 postoperative 
days. The administration of the preoperative dose of 
dexamethasone maintains an adequate amount of drug in the 
blood before, during, and after the surgery, as dexamethasone 
is a long‑acting corticosteroid. Since the appearance of 
swelling has been around 4–5 h after surgery, preoperative 
administration of the drug would be very effective in preventing 
swelling.

Dexamethasone has minimal or zero mineralocorticoid 
activity and is a long‑acting corticosteroid with potent 
anti‑inflammatory action.[12] In this study, dexamethasone was 
selected as prototype corticosteroid because it is desirable to 
use a steroid with minimal mineralocorticoid activity and a 
longer duration of action.

Enzymes are extremely potent substances. The possibility 
of their therapeutic application is attractive. Enzymes are 
derived from bacteria  (streptokinase and streptodornase), 
plants  (papase and bromelain), and animals  (trypsin and 
chymotrypsin). The enzymes used therapeutically for 
reduction of edema are hyaluronidase, streptodornase, trypsin, 
chymotrypsin, alpha‑chymotrypsin, and serratiopeptidase.

Various studies have been carried out to determine the 
efficacy of serratiopeptidase as an anti‑inflammatory agent. 
A  prospective study on serratiopeptidase for reduction of 
postoperative swelling after upper ankle joint surgery was 
conducted, and it was concluded that significant reduction in 
swelling was achieved with the use of serratiopeptidase.[19]

Another trial was conducted to investigate the clinical efficacy 
of the anti‑inflammatory enzyme preparation, serratiopeptidase 
in patients who underwent Caldwell‑Luc‑antrostomy for 
chronic empyema and concluded that swelling was smaller 
in size in the serratiopeptidase treated group than in the 
placebo‑treated group.[20]

Serratiopeptidase was the other drug, which was compared 
with dexamethasone for its efficacy to control postoperative 
edema. In the present study, administration of 10  mg of 
serratiopeptidase, thrice daily for 3 postoperative days resulted 
in the reduction of swelling on 5th  postoperative day. The 
facial size reached the preoperative facial measurement by 
7th postoperative day.

A study was conducted on prednisolone, a corticosteroid and 
papase, an enzyme as inhibitors of complications after the 
oral surgery. The conclusion of this study indicated that in 
comparing prednisolone and papase, prednisolone was more 
effective in reducing postsurgical sequel of trismus and pain, 
but no difference was found with regard to edema. This was 
probably because few moderate‑to‑severe cases of edema were 
observed in the first few postoperative days.[15]

In our study, on comparison between serratiopeptidase and 
dexamethasone, it was found that the swelling was less in the 
dexamethasone group on postoperative day 1, day 2, and day 5 
compared to the serratiopeptidase group on day 1, day 2, and day 
5. There was no difference in postoperative swelling on 7th day 
between dexamethasone and serratiopeptidase group. However, 
more studies need to be conducted prospectively with a large 
sample size with more variables comparing it with a control group.

Conclusion

Two different classes of drugs, serratiopeptidase, a proteolytic 
enzyme having anti‑inflammatory action, and dexamethasone, 
a long‑acting corticosteroid with minimum or zero 
mineralocorticoid activity having maximum anti‑inflammatory 
action, were evaluated for its efficacy and compared with each 
other for its ability to reduce the postoperative swelling.

It appeared in this study that both serratiopeptidase and 
dexamethasone were effective in the reduction of swelling 
but in comparison with serratiopeptidase, dexamethasone was 
more effective in the reduction of swelling.
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