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AIM: We investigated the potential benefits of administering a nutraceutical combination of Bromelain (200 mg) and Boswellia serrata
Casperome® (200 mg) on post-operative outcomes of hernioplasty with mesh.
METHODS: One hundred eighty patients (27 females, 153 males) were enrolled to undergo open tension-free hernioplasty with the use
of Progrip®. Patients were randomized to receive either one tablet of Siben® (study group) or placebo (control group) on an empty
stomach, every twelve hours for eleven postoperative days. All patients filled out a medical questionnaire focused on postoperative pain,
based on the Visual Analogue Scale (VAS) scale and the Short Form-36 (SF-36) questionnaire, at time T0 (day of surgery) and T28 (28th
day after surgery).
RESULTS: One-year results showed a significant improvement in the primary postoperative outcome in the study group. Perception
of pain was significantly reduced in the Siben® group compared with controls, both on the seventh (p < 0.05) and the twenty-first (p
< 0.05) postoperative day. Patients included in the Siben® group also resumed daily activities and returned to work earlier than the
controls. Moreover, results of the SF-36 indicated better Quality of Life (QoL) scores in the study group compared to the placebo group.
CONCLUSIONS: Our analysis effectively demonstrates that the use of Siben® in open inguinal hernia mesh repair may improve short-
and long-term surgical outcomes, contributing to a better QoL.
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Introduction

The current standard of postoperative therapy following
the routinely performed inguinal hernioplasty procedure in-
cludes the administration of anti-inflammatory agents to
control postoperative pain and discomfort. However, pa-
tients with renal and gastric comorbidities cannot receive a
standard continuative therapy based on anti-inflammatory
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agents for several days after surgery, until their complete
recovery to normal daily activities.
It is critically important to limit edema of tissues related
to the mesh implant, which represents the main prob-
lem for patients after prosthetic wall restoration surg-
eries. Currently, there is an increased interest in nu-
traceutical compounds that may be substituted for anti-
inflammatory agents commonly prescribed after abdominal
hernia restoration.
Due to the results reported in urology and rheumatology, as
well as those reported after incisional hernia restoration, nu-
traceuticals are of considerable interest as a way to control
edema and discomfort after prosthetic hernia restoration.
The use of nutraceutical agents has been proposed as a
method to control the inflammatory cascade activation after
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abdominal wall surgery, but the evidence for this is limited,
and to the best of our knowledge, there are no randomized
studies with an adequate sample size, and with qualitative
data from questionnaires, comparing the effect of standard
anti-inflammatory drugs to nutraceuticals on postoperative
inflammation in hernia surgery [1].
We investigated the use of an original nutraceutical com-
bination of Bromelain (200 mg) and Boswellia serrata
Casperome® (200 mg) contained in Siben® (Italian Reg-
ister of Health Ministry Supplements product code: 52829;
Agaton Srl, via Pianodardine 23-83100, Avellino, Italy), as
a potential alternative to the routine administration of anti-
inflammatory drugs for ameliorating pain, the postoperative
seroma formation, and the discomfort perceived by patients
operated for inguinal hernias.

Materials and Methods
This prospective, randomized multicentric study is an anal-
ysis of registered groin hernia repair conducted in four
different Surgical Departments (Hospital “San Giovanni
Bosco” of Naples, University Hospital Tor Vergata of
Rome, Hospital “Villa Betania” of Naples, and Hospital
“Villa dei Fiori” of Acerra), gathering data from January
2016 to December 2019.
During the study period, one hundred eighty patients (27 fe-
males and 153 males respectively) were enrolled. In keep-
ing with CONSORT 2010 guidelines, patients consenting to
treatment protocol were randomized through random elec-
tronic sequence and sealed letters, and divided into two
groups, the “treated” group (90 patients) and the “control”
group (90 patients).
Inclusion criteria were as follows: patients with inguinal
hernia (direct, indirect, and inguinoscrotal), age of major-
ity, surgically treated with the open flat Trabucco modi-
fied technique using the Progrip® mesh, body mass index
(BMI) ranging from 20–35. Exclusion criteria were: pa-
tients affected by crural hernia, patients submitted to anti-
coagulant therapy with high risk of bleeding, BMI above
35, and hernioplasties performed in an emergency setting
since the postoperative stay could have been in intensive
care.
The study groupwas treated with one tablet of Siben® twice
daily, every twelve hours, for 11 days on an empty stomach,
whereas the control group was treated with no supplement
tablet (placebo) at the same time. Every patient enrolled
in the study was guaranteed, only on demand, the admin-
istration of a maximum of 2 g of paracetamol per day to
control moderate to severe perceived postoperative pain or
discomfort.
Data collected were: days of hospitalization; postoperative
pain with the use of Visual Analogue Scale (VAS) scale at
1, 7, and 21 days after surgery; home convalescence and
recovery to daily and work activities.
This postoperative treatment started on the first postopera-
tive day. All patients filled out a medical questionnaire re-

garding pain, based on the Visual Analog Scale (VAS scale,
ranging from zero to ten).
In addition, all patients completed the Short Form-36 (SF-
36) questionnaire at T0 (day of surgery) and T28 (28th
day after surgery). This consists of a 36-item question-
naire that evaluates Quality of Life (QoL) across eight do-
mains, which are both physically and emotionally based,
as follows: physical functioning, role limitations due to
physical health, role limitations due to emotional problems,
energy/fatigue; emotional well-being, social functioning,
pain, general health. Higher scores on the SF-36 indicate
better QoL.

Statistical Analysis
Statistical analysis for nonparametric variables was con-
ducted using the Mann-Whitney U test to compare the dif-
ferences between groups. The chi-square test was assessed
for evaluating group differences in qualitative variables. p
values less than 0.05 were considered statistically signifi-
cant. All statistical analyses were conducted using the sta-
tistical platform R vers. 4.0.1 (R Core Team (2020). R:
A language and environment for statistical computing. ver-
sion 3.6.1, R Foundation for Statistical Computing, Vienna,
Austria. URL: https://www.R-project.org/).

Results
Features of groups are reported in Table 1. The groups were
balanced with respect to age, gender, BMI, medical comor-
bidities, and type of groin hernia (direct, indirect and in-
guinoscrotal).

Table 1. Demographic characteristics of the patients at
baseline.

Siben group Control group p value

Patients 90 90
Gender 75 M; 15 F 78 M; 12 F 0.531
Age (mean) 57.04 (±12.07) 57.01(±11.06) 0.986
BMI 27.03 (±2.5) 27.3 (±2.6) 0.479
Type of groin hernia 0.714
Direct hernia 55 59
Indirect hernia 18 18
Inguinoscrotal hernia 17 13

Comorbidities 16 15 0.844

180 patients were divided into two homogenous groups for age, body
mass index (BMI), comorbidities, and type of groin hernia.

Comparison on the first postoperative day revealed a sig-
nificant (p < 0.001) difference between the two groups
(Fig. 1, Table 2); the control group displayed lower Vi-
sual Analogue Scale (VAS values) (median: 3; Interquartile
Range (IQR): 2–4; range: 2–4) compared to the experimen-
tal group (median: 5; Interquartile Range IQR: 4–6; range:
3–7).
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Fig. 1. Comparison between the study group and the control group, after 1 day of follow-up. VAS, Visual Analogue Scale. #
correspond to number of observations

On the seventh postoperative day (Fig. 2, Table 2), Visual
Analogue Scale VAS values were significantly (p < 0.001)
lower in the Siben group (median: 2; Interquartile Range
IQR: 2–3; range: 2–7) than in the control group (median:
3; Interquartile Range IQR: 3–4; range: 1–5).
On the twenty-first postoperative day, all VAS values
ranged from 1 to 2 for both groups (Fig. 3, Table 2). The
group difference in these postoperative values was statisti-
cally significant (p = 0.010).
Visual Analogue Range VAS score median values were ob-
served at 1, 7, and 21 postoperative days and, as reported
in Table 2, demonstrated decreased pain in patients of the
study group, compared to the controls.

Table 2. Groups VAS median values at 1, 7, and 21
postoperative days.

Group
VAS median at postoperative day

1 7 21

Siben 5 [4; 6] (3 to 7) 2 [2; 3] (2 to 7) 1 [1; 1] (1 to 2)
Placebo 3 [2; 4] (2 to 4) 3 [3; 4] (1 to 5) 1 [1; 1] (1 to 2)
p value <0.001 <0.001 0.010

Furthermore, the treated group reported a shorter recovery
period before restarting daily and work activities compared
to the control group, as shown by the boxplot depicted in
Fig. 4. Figs. 1,2,3,4 were created with the software R (ver-
sion 3.6.1, R Foundation for Statistical Computing, Vienna,
Austria)

Discussion
Inguinal hernia repair is one of the most common general
surgical procedures performed worldwide, with about 20
million patients operated on annually. Postoperative pain is
the most common complication of this kind of procedure;
there is an estimated 8–10% incidence ofmesh-related com-
plications, and mesh removal is required in up to 6% of
cases [2]. Pain can have multifactorial pathogenesis, and
systemic pharmacological analgesics are routinely used in
the postoperative period in order to ameliorate symptoms.
Several treatments have been described in the literature, as
described by The HerniaSurge Group using a conventional
NSAID or a selective COX-2 inhibitor plus paracetamol [3,
4, 5].
Several factors have been analyzed as potential correlates
of postoperative groin pain: type of mesh, patient’s comor-
bidity, the expertise of the surgeons, relapses, surgical tech-
nique, and surgical (open-flat, laparoscopy and robotic) ap-
proach.
Landry et al.’s [6] observational study showed how a pre-
operative multimodal treatment for chronic groin pain, after
groin hernia repair, can improve clinical quality, as demon-
strated in 27 patients who underwent cognitive behavioral
therapy. Furthermore, groin hernia repair by using the la-
paroscopic transabdominal preperitoneal (TAPP) repair ap-
proach presents lower post-operative pain with a quicker
return to normal patient activity compared to the open tech-
nique.
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Fig. 2. Comparison between the study group and the control group, after 7 days of follow-up. # correspond to number of observa-
tions.

Fig. 3. Comparison between the study group and the control group, after 21 days of follow-up. # correspond to number of obser-
vations.

No previous studies have evaluated the efficacy of specific
anti-inflammatory drugs in post-operative groin hernia re-
pair with an adequately large cohort of patients.

Cai et al.’s [7] expertise-based randomized study described
the relationship between chronic pain after groin hernia re-
pair in 412 patients, and the kind of technical operation, in-
dependently of the type of mesh used. No differences in
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Fig. 4. Recovery to work and daily activities time for both groups.

QoL between groups could be detected, but both groups
had a substantially better postoperative QoL as compared
to pre-operative. In the analysis of the impact on sex life,
no differences between mesh groups were found.
Bischoff et al.’s [8] systematic review suggests an asso-
ciation between surgical expertise and chronic postopera-
tive inguinal pain after inguinal hernia repair in a total of
3086 patients undergoing the same procedure; the analy-
sis showed an incidence of chronic inguinal pain between
two study groups (expert vs non-expert), equal to 11.7% vs
39.4%, respectively.
The use of Bromelain in combination with other drugs has
been widely adopted in several fields, such as urology [7]
and rheumatology. Its anti-inflammatory characteristics are
rather well known, as demonstrated by De Luca et al. [1]
in his prospective randomized clinical trial with use of a
combination of Bromelain (200 mg) and Boswellia Serrata
Casperome® (200 mg) in Siben® for reduction of seroma
formation in patients undergoing incisional hernia repair.
This kind of nutraceutical supplement acts specifically on
tissue edema, which is critical since in most cases postop-
erative pain is related to the seroma caused by surgery and
the inflammatory reaction that subsequently occurs at the
mesh placement. This treatment may ameliorate both con-
ditions and help to promote the correct incorporation of the
prosthesis.
Other trials in the literature, as described by Bischoff et
al. [8] in their randomized double-blind placebo-controlled
study, analyzed the effects of ultrasound-guided ilioin-
guinal/iliohypogastric nerve blocks after groin hernia re-

pair, and concluded that this technique is ineffective for
postoperative pain control. This point reinforces the need
for medical treatment to reduce postoperative groin pain.
Results of the present study, taking into account the SF-36
results at T0 compared to T28, suggest that the QoL of the
Siben® group is better than that of the placebo group. This
outcome measure can be considered a useful indicator of
postoperative recovery for this kind of surgery.

Conclusions
This multicentric study, with an adequately large number of
patients, demonstrated that supplementation with Brome-
lain (200 mg) and Boswellia Serrata Casperome® (200
mg) as contained in Siben®, from the seventh postoperative
day on, helps reduce groin pain and discomfort, as well as
edema formation, in patients undergoing prosthetic hernio-
plasty. Furthermore, our analysis demonstrates that the use
of Siben® in open inguinal hernia repair improves short-
and long-term surgical outcomes and helps to provide a bet-
ter QoL.We attribute these effects to a substantial reduction
of tissue inflammation around the mesh.
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