Albayati & Bade Systemic proteolytic enzyme therapy

Al-Rafidain J Med Sci. 202437(1):64-71.
DOI: https://doi.org/10.54133/ajms.v7i1.848

Research Article
Online ISSN (2789-3219)

The Effect of Systemic Proteolytic Enzymes on Postoperative Inflammatory Response and
Quality of Life after Surgical Extraction of Impacted Mandibular Third Molar

Dunya Abdulmunem Albayati =, Salwan Yousif Bede*

Department of Oral and Maxillofacial Surgery, College of Dentistry, University of Baghdad, Baghdad, Iraq
Received: 10 May 2024; Revised: 26 June 2024; Accepted: 2 July 2024

Abstract

Background: The surgical extraction of impacted third molar usually results in postoperative inflammation manifested
as pain, facial swelling and trismus which may cause deterioration in the patient’s quality of life. Methods: This
randomized controlled study included 56 patients indicated for surgical extraction of IMTM under local anesthesia.
These patients were randomly assigned into two groups: a study group that included patients who received Tibrolin®
postoperatively and a control group that did not. The predictor variable was whether to use SET or not. Pain measured
by the pain numerical rating scale (NRS), facial swelling, and the degree of trismus were the outcome variables. The
Arabic version of the Oral Health Impact Profile 5 (OHIP5-Ar) questionnaire was used to measure quality of life (QoL)
on the day of surgery (day 1) and on days 3, 7, and 13. Results: The study group demonstrated significantly lower pain
scores postoperatively on day 1 and a lesser degree of facial swelling on day 3 compared to the control group, while no
significant differences were observed regarding the other time intervals. There were no significant differences in the
degree of trismus or QoL between the two groups. Conclusions: Tibrolin® administration following the surgical
extraction of IMTM might reduce post-operative complaints in patients with surgical extraction of IMTM.
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INTRODUCTION maxillofacial surgery is the surgical extraction of

. . impacted third molars [4]. It entails soft tissue incision
Tooth impaction occurs when a tooth does not fully and reflection with or without bone removal and tooth
erupt into its final functional position within the sectioning; this usually results in postoperative
anticipated time frame [1]. Mandibular third molars are inflammation manifested as pain, facial swelling, and
known to have the highest rate of impaction among all trismus, which may cause a deterioration in the

teeth [2,3]. The most frequent operation in oral and patient’s quality of life (QoL) for up to one week
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postoperatively [5,6]. The complexity of surgically
removing third molars ranges from ordinary to
challenging, and surgical time is one of the key factors
for assessing surgical difficulty [7]. A longer recovery
time following third molar extraction is reported to be
associated with increased surgical complexity [8].
Additionally, as the level of surgical difficulty rises,
complications become more frequent [9,10]. To
guarantee patient comfort and uncomplicated healing,
postoperative inflammation must be controlled [11].
Conventionally, anti-inflammatory medications such as
non-steroidal anti-inflammatory drugs (NSAIDs),
corticosteroids, and opioids are used to control the
postoperative inflammatory response following third-
molar surgery [12]. Natural ingredients with anti-
inflammatory properties have been used as cures for
inflammatory disorders including pain, fever, migraine,
and arthritis for a long time [13]. In systemic enzyme
therapy (SET), exogenous hydrolytic enzymes from
plant or animal origins are administered orally in
enteric-coated tablets to mitigate the postoperative
inflammatory response [14]. Both of these enzymes,
bromelain and trypsin, are endopeptidases that
hydrolyze peptide bonds in specific positions of the
peptide chain. In numerous clinical investigations, it
has been shown that the efficacy of such enzymes is
similar to that of corticosteroids, NSAIDs, and other
anti-inflammatory treatments [15,16]. Bromelain is
notably useful for treating inflammation, soft tissue
injuries, especially when edema is present, and
postoperative tissue reactions [17]. Bromelain 90 mg,
Trypsin 48 mg, and a bioflavonoid (Rutoside 100 mg)
are combined in a fixed dose in Tibrolin® (Tibrolin®,
Zuventus Healthcare Ltd., Maharashtra, India). This
combination has been demonstrated to have strong
anti-inflammatory benefits and promote wound healing
in some clinical studies [18,19]. A small number of
clinical studies have looked at how Tibrolin® as SET
affects the inflammatory response after surgery to
remove impacted mandibular third molars (IMTM).
This aims to evaluate how well Tibrolin® affected
pain, swelling, trismus, and quality of life after surgery
to remove IMTMs. The null hypothesis stated that
there is no difference in the outcome of interest
between the two groups, while the alternative
hypothesis stated that there is a significant difference
between the two groups.

METHODS
Study design and setting

This randomized controlled study was conducted
during the period from December 2022 to September
2023 at the Department of Oral and Maxillofacial
Surgery, College of Dentistry, University of Baghdad.

Ethical consideration

The Institutional Research Ethics Committee approved
the protocol of this study (protocol- 673122), and all
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patients enrolled in this study were informed about the
aim and nature of the study and they signed an
informed consent. The study was guided by
Consolidated ~ Standards of  Reporting  Trials
(CONSORT) guidelines and was registered at
ClinicalsTrial.gov (NCT05681312).

Patient selection and randomization

This study included patients indicated for surgical
extraction of IMTM under local anesthesia who met
the eligibility criteria. The patients were randomly
assigned into two groups using an online
randomization tool provided by
https://www.graphpad.com: a study group that included
the patients who received Tibrolin® postoperatively
and a control group that did not.

Inclusion criteria

The inclusion criteria were healthy patients over 18
years old with American Society of Anesthesiologists
(ASA) category | (healthy, non-smoking, no or
minimal alcohol use) presenting with IMTM classified
as class | and Il, positions A and B according to Pell
and Gregory's classification.

Exclusion criteria

Patients with uncontrolled systemic diseases, acute
infection at the surgical site at the time of operation,
cysts or tumors associated with the impacted teeth, and
class 11 and position C according to Pell and Gregory's
classification were excluded from the study.

Intervention and outcome measurements

A priori sample size calculation was performed using
G Power 3.1.9.7 for Windows (Heinrich-Heine
University, Dusseldorf, Germany). The following
parameters were used: alpha error of 0.05, power of
0.80, and effect size of 0.8. The estimated sample size
was 52 patients; therefore, the study included 63
patients to account for potential dropouts. A panoramic
radiograph was taken for each patient to determine the
angulation of the impacted tooth according to the
Winter classification and the depth and position of the
impacted tooth according to the Pell and Gregory
classification, in addition to the relationship of the
roots with the inferior alveolar canal. Facial
measurements were done preoperatively as a baseline
record by measuring the distance between six
predetermined points preoperatively on the day of
surgery (day 1). The first measurement was the
distance between the lateral canthus (Cn) and gonion
(Go); the second measurement was the distance
between the corner of the mouth (Cm) and the tragus of
the ear (Tr); and the third measurement was the
distance between the pogonion (Pg) and Tr (Figure 1).


https://classic.clinicaltrials.gov/
https://www.graphpad.com/
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Figure 1: Facial measurement. Ca: Canthus, Cr: Corner of
the mouth, Tr: Tragus, Go: gonion, Pog: pogonion.

The mean of three measurements was recorded in mm
as a baseline facial measurement [10]. The maximum
mouth opening (MMO) was determined by measuring
the distance in mm between the upper and lower
incisors preoperatively with a Vernier caliper. The QoL
was measured preoperatively as a baseline record by
using the Arabic version of the oral health impact
profile 5 (OHIP5-Ar) questionnaire on the day of
surgery (day 1), which was filled out by the patients. It
consists of 5 questions representing the four suggested
dimensions: oral function, orofacial pain, orofacial
appearance, and psychosocial impact. Responses to the
OHIP5-Ar questions were made on a 5-point Likert
scale (0 = never; 1 = hardly ever; 2 = occasionally; 3 =
fairly often; and 4 = very often). All the surgical
procedures were scheduled to start at 10:00 a.m. and
were performed by the same operator under local
anesthesia through inferior alveolar nerve block
(IANB) using lidocaine hydrochloride, a 2% local
anesthetic agent, with adrenalin  1:80000. A
standardized surgical technique was used for all
patients in a sterile environment. A two-sided flap was
used and a mucoperiosteal flap was reflected. Bone
cutting with or without tooth sectioning proceeded
under continuous irrigation with normal saline and the
tooth was extracted. The duration of the operation was
recorded in minutes from the first incision to the last
suture as a determinant of operative difficulty.
Postoperatively, the pain was assessed by using a 0-10
pain numerical rating scale (NRS), where 0 equals no
pain and 10 equals the worst pain possible. This
assessment was performed on the day of surgery (day
1), 6 hours after the surgery, and on days 3 and 7
postoperatively. Facial measurements were performed
in the same manner described preoperatively on days 3
and 7 postoperatively to assess the degree of
postoperative swelling. The degree of trismus was
determined by measuring the MMO postoperatively on
days 3 and 7. The QoL was measured by completing
the questionnaire on days 3 and 7.

Statistical analysis

The statistical analysis was performed using GraphPad
Prism version 6 for Windows (GraphPad Software).
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For the descriptive analysis, frequencies and
percentages of the categorical variables were recorded,
whereas for the continuous variables, the mean
(standard deviation, SD) and median (interquartile
range, IQR) were calculated. The normality of the
distribution of the continuous variables was examined
using the Shapiro-Wilk test. The Mann-Whitney U test,
unpaired t-test, Friedman test with Dunn's multiple
comparisons test, Fisher's exact test, and Chi-square
test were used in the inferential statistical analysis. The
differences were considered significant at p < 0.05.

RESULTS

During the study period, 63 patients indicated for
surgical extraction of IMTM who met the eligibility
criteria were enrolled in the study and were randomly
assigned into two groups: 32 in the study group and 31
in the control group. Seven patients were lost to
follow-up—four in the study group and three in the
control group—and were excluded; the remaining 56
patients who were assigned to both groups, 28 each,
were included in the statistical analysis (Figure 2). The
mean (SD) and median (IQR) ages of the patients were
25.1 (4.67%) and 24 (6.5%), respectively.

Enrollment

Assessed for eligbiity (n=63)

Excluded (n=0)

+ Not meeting inclusion criteria (n=0)
B Declined to participate (n=0)

+ Other reasons (n=0)

Randomized (n=63)

| Allocation
Allecated to study group (n=32)

+ Received Tibrolin after surgical extraction of
impacted mandibular third molar(n=32)

Alocated to control group (n=31)

+ Did not receive Tibrolin after surgical
extraction of impacted mandibular third
molar(n=31)

Follow-Up
A J

Lost ta follow-up (did not attend the follow-up
vistts) (n=3)

Losttofollow-up (did not attend the follow-up
visits) (n=4)

Analysis

Analysed (n=26)
+ Excluded from analysis (n=0)

Analysed (n=28)
+ Excluded from analysis (n=0)

Figure 2: Flow chart of the study.

The patients consisted of 33 (59%) males and 23 (41%
females). The differences between the groups in terms
of age, gender, indications for extraction, Pell and
Gregory categorization, angulation of impacted teeth,
and extraction time are demonstrated in Table 1.
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Table 1: Comparison of the covariates between the two groups

Variables Study group Control group p-value
Age (year)
Mean (SD) 25.18(4.93) 25.04(4.48) 0.958"
Median (IQR) 24(7) 23(4)
Gender n(%)
Male 15(53.6) 18(64.3) 0.5875"
Female 13(46.4) 10(35.7)
Indications for extraction n(%)
Pain 13(46.4) 11(39.3) 0.767°
Caries 2(7.1) 5(17.9)
Pericoronitis 5(17.9) 6(21.4)
Resorption 4(14.3) 3(10.7)
Orthodontic treatment 4(14.3) 3(10.7)
Pell and Gregory classification n(%)
Class
I 15(53.6) 17(60.7) 0.788°
I 13 (46.4) 11(39.3)
Position
A 12(42.9) 14(50) 0.789°
B 16(57.1) 14(50)
Angulation n(%)
Mesioangular 9(32.15) 12(42.9) 0.598¢
Vertical 9(32.15) 6(21.4)
Horizontal 10(35.7) 10 (35.7)
Duration (min)
Mean (SD) 30.85(15.65) 29.62(17.23) 0.628°
Median (IQR) 29.0(20) 22.65(25)
SD: Standard deviation; IQR: Interquartile range; @ Mann Whitney test; ® Fisher's exact test.
Generally, the pain scores recorded by the patients in day 1, where patients in the study group recorded
both groups on day 1 (6 hours postoperatively) were significantly lower pain scores than the control group,
higher and gradually decreased on days 3 and 7. The while on days 3 and 7, the differences were not
difference between the groups was significant only on significant, as shown in Table 2.
Table 2: The differences in pain scores between the study and control groups
Pain score Study group Control group p-value
Day 1 (6 hours Mean (SD) 4.214(3.63) 6.696(2.83) 0.013°
postoperatively) Median (IQR) 4.50(6.75) 7.50(5.5) '
Mean (SD) 3.250(3.44) 3.071(2.96) .
Day 3 Median (IQR) 250 (6) 2.00(6.75) 0.891
Mean (SD) 1.286 (2.43) 1.107(1.85) .
Day 7 Median (IQR) 0.0(1.75) 0.0(1.75) 0.916
SD; Standard deviation, IQR; Interquartile range, @ Mann Whitney test
The comparison of the differences in facial comparing the facial measurements on day 7 to the
measurements between the two groups demonstrated preoperative  baseline measurements, while the
that patients in the study group had a significantly differences in facial measurements recorded between
lesser degree of swelling on day 3 compared to the days 3 and 7 showed a non-significant difference
control group and this was also evident when between the two groups, as shown in Table 3.
Table 3: The differences in facial measurements between the two groups
i Study group Control group
eI Bl () Mean (SD) Median (IQR) Mean (SD) Median (IQR) 2R
Preoperative vs Day 3 -2.89(4.11) -2.00(2.83) -5.4(3.62) -5.60(5.13) 0.002%
Day 3 vs Day 7 2.72(2.94) 2.000(4) 3.20(2.53) 2.65(3.23) 0.511°
Preoperative vs Day 7 -0.17(5.85) 0.0(2.55) -2.19(4.23) -1.700(3) 0.008%
SD: Standard deviation: IQR; Interquartile range; @ Mann Whitney test; ® Unpaired t-test.
The differences in mouth opening and QoL between reaction following third-molar surgery. Mendes et al.
the two groups did not reveal significant changes (2019), in a systematic review and meta-analysis,
during the study period, as shown in Figures 4, 5, and assessed the effects of bromelain on health outcomes in
6. third-molar surgery patients [20]. Their review
included six randomized clinical studies and they
DISCUSSION reported that bromelain showed a moderate effect size

on reducing postoperative pain, which was limited to

Several studies have used bromelain as a proteolytic ;
P y the first 24 hours and 7 days after surgery.

enzyme to mitigate the postoperative inflammatory
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Table 4: The differences in maximum mouth opening between the two groups

. Study group Control group g
e U ) Mean (SD) Median (IQR) Mean (SD) Median (IQR) RO

Preoperative vs Day 3 13.36(8.98) 10.50(13.75) 14.18(8.31) 15.50(13.5) 0.724°
Day 3 vs Day 7 -6.29(5.72) -5.00(8.5) -7.82(6.89) -7.50 (8) 0.368°
Preoperative vs Day 7 7.07(8.06) 4.50(10.5) 6.36(6.52) 4.50(8.25) 0.964°
SD; Standard deviation, IQR; Interquartile range, 2 Unpaired t-test, ® Mann Whitney test.
Table 5: The difference in QoL between the baseline vs day 3 between the groups

Grouns Baseline Day 3 Difference value

P Mean (SD) Median (IQR) Mean (SD) Median (IQR) Mean (SD) Median (IQR) P
Study 1.5(3.27) 0(0.75) 4.14(3.30) 3.5(3) 2.64(4.18) 3(3) 0.816°
Control 2.11(2.99) 1.5(3.75) 5.29(3.55) 4.5(4) 3.18(4.57) 3(6.75) )
SD: Standard deviation; IQR: Interquartile range, ® Mann Whitney test.
Table 6: The difference in QoL of baseline vs day 7 between the groups
Baseline Day 7 Difference
Groups p-value
Mean (SD) Median (IQR) Mean (SD) Median (IQR) Mean (SD) Median (IQR)

Study 1.5(3.27) 0(0.75) 1.93(2.29) 2(2) 0.429(3.73) 1.5(2) 02572
Control 2.11(2.99) 1.5(3.75) 2.04(2.50) 1(3.75) -0.07(4.04) 0(2.75) :
SD: Standard deviation; IQR: Interquartile range; @ Mann Whitney test.
Bromelain is reported to have analgesic properties, bromelain, trypsin, and rutoside with 500 mg
which are thought to be the result of its direct influence paracetamol and compared them with oral

on pain mediators such as bradykinin [21] and the
reduction of prostaglandin E2 and substance P
concentration [22]. SET is reported to reduce the
postoperative inflammatory response; therefore, this
study aimed to investigate the effect of SET in the form
of Tibrolin® on postoperative pain, swelling, trismus,
and the QoL following surgical extraction of IMTM.
Patients in both groups reported pain scores that were
higher on day 1 (6 hours postoperatively) and gradually
decreased in the third and seventh days
postoperatively, which agrees with the general pattern
reported by studies that pain intensity peaks at 6-8
hours after third molar surgery [18,19]. The only
difference between the two groups was evident on day
1, when patients in the study group (the Tibrolin®
group) reported significantly lower pain scores than
patients in the control group. Studies that investigated
the effects of SET on the postoperative inflammatory
response following third-molar surgery have reported a
variety of methods and results. Concerning
postoperative pain, this study is in line with Wala et al.
[23], who used the same combination of bromelain,
trypsin, and rutoside administered three times daily for
three days and compared it with ibuprofen and the
trypsin-chymotrypsin ~ combination. The authors
reported that the bromelain, trypsin, and rutoside
combination was significantly better at reducing
postoperative pain than the ibuprofen and trypsin-
chymotrypsin combination and that the difference was
discernible on the first, third, and seventh postoperative
days. The same combination was also used, although in
higher doses, along with standard anti-inflammatory
drugs and analgesics for five days postoperatively in
another study [24] that reported a significant reduction
in the mean pain scores on the third, fifth, and seventh
days following surgery. Abhinav and Kumar in 2023
[25], on the other hand, in a double-blinded prospective
randomized clinical trial, used the same combination of
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serratiopeptidase and 500 mg paracetamol. They found
that the reduction of postoperative edema, pain, and
trismus following lower third molar surgery was
comparable in both groups. Also, Gandhewar et al.
2020 [12] used Tibrolin® in patients who underwent
surgical removal of mandibular third molars with
different timings of administration:; before, on the day
of surgery, and immediately after surgery, and they
compared the postoperative inflammatory sequelae
with a control group of patients who received NSAID
(diclofenac) postoperatively for 5 days. The authors
reported that administration of Tibrolin® had a
comparable reduction in pain and swelling to the
control group. The facial measurements, as an indicator
of swelling after surgery, increased in both groups on
the third day and subsided on the seventh. Swelling
usually reaches its peak after 12-48 hours after third
molar surgery and resolves by the 5th-7th day [26].
When compared to the control group, patients in the
study group demonstrated significantly lower levels of
swelling on day 3 compared to the control group, and
this was also evident when comparing the facial
measurements on day 7 to the baseline measurements.
This suggests that Tibrolin® was effective in reducing
the swelling in patients in the study group compared to
the control group and that the reduction in swelling was
maintained over time. These results, however, disagree
with other studies that observed no effect of the
combination of bromelain, trypsin, and rutoside on the
postoperative swelling following third molar surgery
compared to a control group or a group of patients that
received a combination of ibuprofen and trypsin-
chymotrypsin [27], as well as serratiopeptidase and
paracetamol [25]. One study, however, reported a
significant reduction in postoperative swelling on the
third, fifth, and seventh postoperative days after third
molar surgery in patients who used bromelain, trypsin,
and rutoside with higher doses along with standard
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anti-inflammatory drugs and analgesics compared to a
control group [24]. It is suggested that bromelain
favors the re-entry of interstitial fluid and inflammatory
component cells into the bloodstream, thus reducing
the swelling in the area [28]. It also exhibits
fibrinolytic activity, which aids in the reabsorption of
edema fluid [29]. Trypsin was reported to serve as a
thrombolytic and fibrinolytic agent, thereby breaking
down the fibrin mantle and promoting adequate blood
flow during the process of wound healing [30].
Additionally, in conjunction with bromelain, they
decrease the levels of pro-inflammatory cytokines [31].
However, Mendes et al. [20] did not find any clinical
evidence supporting the effectiveness of bromelain in
reducing facial swelling after third molar surgery.
Concerning the MMO as an indicator for postoperative
trismus, this study showed that it decreased on the 3rd
day postoperatively compared to the preoperative
baseline measurement and improved on the 7th day
with non-significant differences between the two
groups. This observation has been reported in other
studies that evaluated the effect of the same SET
combination used in Tibrolin® on the postoperative
trismus after third molar surgery and found that no
significant favorable effect was detected [24,27].
Moreover, many studies that evaluated the effect of
bromelain on postoperative trismus reported no
significant effect on reducing the degree of trismus
following third molar surgery [16,20]. Trismus after
the surgical extraction of IMTM results from several
factors, such as pain, hematoma, edema, tendon, and
muscle injuries. This condition could arise from the
traumatic handling of tissues during the extraction
process. Furthermore, the decrease in muscular activity
at the site of intervention has been regarded as an
inherent protective mechanism to alleviate pain
[32,33]. This could explain the non-significant
difference in the degree of trismus between the two
groups in this study. The patients’ QoL is becoming
increasingly recognized as an important outcome that
can be measured to evaluate new drugs or procedures
that may improve different aspects of their daily lives
[34]. Moreover, third molar surgery stands as one of
the most frequently conducted surgical procedures
worldwide, exerting a notable influence on QoL
throughout the postoperative phase, and it serves as one
of the most widely employed interventional study
models [6]. In the present study, the Arabic version of
oral health impact profile 5 (OHIP5-Ar) was used to
evaluate the QoL perception of the patients. Alhajj et
al. [35] maintained that this version is a reliable
instrument to assess oral health-related QoL in an
Arabic-speaking population and they recommended it
be used in dental practice and for research purposes as
well due to its sufficient psychometric properties, low
burdens, and easy applicability. In this study, the
participants in both groups reported deterioration in
their QoL on day 3 postoperatively when compared to
their preoperative baseline status. On day 7, however,
there was a significant improvement to nearly that of

69

Systemic proteolytic enzyme therapy

the baseline record. This pattern of alteration in the
QoL following third molar surgery is in line with
McGrath et al. [36], who observed a substantial decline
in QoL following third molar surgery during the
immediate postoperative phase, using two distinct oral
health-related quality of life measures: OHIP-14 and
OHQoLUK. This is, to the best of our knowledge, the
first study to investigate the effect of the proteolytic
enzyme combination in Tibrolin® on QoL after third
molar surgery. Majid and Al-Mashhadani [16]
evaluated the effect of oral bromelain on QoL along
with pain and swelling following mandibular third
molar surgery. The authors compared the effect of
bromelain 250 mg 4 times daily for 4 days with
diclofenac and placebo, and they reported significant
improvement in QoL comparable to that of diclofenac
compared to the placebo group. The questionnaire that
these authors used was a modification of another
questionnaire reported by Savin and Ogden (1997) [37]
that was translated into the Arabic language. It
consisted of 5 domains: social isolation, eating, speech,
sleep, and appearance, with a total of 14 questions and
42 scores. This difference in QoL between the current
study and that of Majid and Al-Mashhadani [16] may
be related to the dose of bromelain used in the latter
study: 250 mg four times daily compared to the dose of
bromelain in Tibrolin®, which is 90 mg. Also, the
different questionnaires used might have caused this
difference in the results obtained, as they may have
captured different aspects of QoL. The results of this
study demonstrate that three areas, namely, discomfort
about appearance, less flavor in food, and difficulty
doing usual jobs, were not much affected in both
groups since the most important issues and problems
were difficulty chewing and painful aching, which is in
agreement with Sato et al. (2009) [29], who identified
that mouth opening and chewing were the primary
limitations for patients during the initial three
postoperative days, with the highest pain intensity
reported on the first day postoperatively.

Limitations of the study

The primary study limitation stems from the principal
researcher's lack of blinding regarding the patient
assignment to both groups and the postoperative
outcome assessment, potentially leading to an
assessment bias. Also, the technical limitations
inherent to the contact linear method of assessing facial
swelling may have resulted in some inaccurate facial
measurements.

Conclusion

Tibrolin® administration following the surgical
extraction of IMTM decreases postoperative pain and
swelling. However, there were no significant changes
in MMO or QoL. These findings suggest that
Tibrolin® may have benefits during the postoperative
period.
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