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ABSTRACT

Introduction: Pain management after open inguinal hernia repair has become an issue
that physicians deal with on a daily basis. Aim: The purpose of this study was to investigate
the analgesic effect of three different regimens of analgesics administered to patients under-
going open inguinal hernia repair. Methods: A total of 259 patients undergoing open inguinal
hernia repair were enrolled. Patients were randomly allocated to one of three groups on ad-
mission, which would determine the prescribed post-operative analgesic regimen. Patients
allocated to group A receiving a combination of 1gr/8hours intravenous (IV) acetaminophen
and 50mg/6hours intramuscular (IM) pethidine, patients in group B receiving a combination
of 1gr/8hours IV acetaminophen and 40mg/12hours IV parecoxib, while patients of group C
received 1gr/8hours IV acetaminophen monotherapy. All patients remained overnight at the
hospital and discharged the day after. Analgesic therapy was administered at regular inter-
vals. Pain was evaluated utilizing the numeric rating scale (NRS) at 5 time points: the first as-
sessment was done at 45 minutes, the second at 2 hours, the third at 6 hours, the fourth at 12
hours and the fifth at 24 hours post-administration. The postoperative pain intensities mea-
sured by NRS within groups and between groups at each time were analyzed using one-way
repeat measured ANOVA and Post Hoc Test-Bonferroni Correlation. Results: The analgesic
regimens of groups A and B (combination regimens consisting of IV acetaminophen and intra-
muscular pethidine and IV acetaminophen and IV parecoxib, respectively) were found to be of
equivalent efficacy (P-value=1.000). In contrast, patients in group C (acetaminophen mono-
therapy) had higher NRS scores, compared to both patients in groups A (P-value<0.0001)
and B (P-value<0.0001). Conclusion: The combinations of IV acetaminophen with either
intramuscular pethidine or IV parecoxib are superior to IV acetaminophen monotherapy in
achieving pain control in patients undergoing open inguinal hernia repair.

Keywords: inguinal hernia repair, postoperative pain, pain score, postoperative analgesia,
numerical rating score.

1. INTRODUCTION

An abdominal wall hernia consists of a protrusion of intra-abdominal tis-
sue through a fascial defect in the abdominal wall. Inguinal hernias are the
most common abdominal type of hernias accounting for approximately 75%
of all hernias (1). Almost one third of males are diagnosed with an ingui-
nal hernia during their lifetime. The highest incidence in adults is after 50
years of age (2). Only 3% of women will develop an inguinal hernia. In the
United States, the annual incidence of an inguinal hernia is 315 per 100,000
and surgical repair of inguinal hernias accounted for more than 48 billion
dollars in 2005 health care expenditures (3). Worldwide 20 million inguinal
hernia repair surgeries are performed annually (4). These numbers make the
socioeconomic consequences of the most appropriate treatment strategy
important to health policy makers (3). Inguinal anatomy is complicated and
of essential knowledge for the general surgeon and numerous times hernia
surgery represents a major challenge even for the most experienced surgeons
(5). History and clinical examination usually determine the diagnosis, and
no supplemental imaging is needed unless there are specific circumstances.
CT imaging or ultrasound may be useful in the face of possible bowel ob-
struction; however, they are not required per se for surgical intervention (6,
7). There are two options for inguinal hernias repair, open and laparoscopic

ORIGINAL PAPER | MED ARCH. 2020 OCT; 74(5): 355-358 355



Postoperative Pain Scores After Open Inguinal Hernia Repair

(8). Although open repair is still widely performed, lap-
aroscopic repair is now known to be a safe and effective
alternative, with postoperative complication rates com-
parable with open repair. Laparoscopy may result in a
shorter hospital stay, decreased postoperative pain, and
better cosmesis (9).

One of the major patient concerns undergoing ingui-
nal hernia repair is postoperative pain and the need to
return to work and daily activity as soon as possible. The
goal of postoperative pain management is to reduce or
eliminate pain and discomfort with the least side effects
and minimal cost (10, 11). Various drugs are used for
postoperative pain management. Parecoxib and acet-
aminophen are non-opioid analgesics with a well-docu-
mented efficacy after different surgical procedures. The
use of non-opioid analgesics can reduce opioid-induced
side-effects (12, 13). Non-steroidal anti-inflammatory
drugs (NSAIDs) inhibit the enzymes cyclooxygenase
(COX) -1 and -2. Only the inhibition of COX-2 is in-
volved in analgesic, anti-inflammatory, and antipyretic
effects of NSAIDs (14).

2. AIM

This clinical study was designed to contrast the anal-
gesic efficacy of three analgesic regimens in the setting
of open inguinal hernia repair: acetaminophen mono-
therapy versus acetaminophen combinations with either
pethidine or parecoxib. Studies investigating the anal-
gesic effects of combined pethidine and acetaminophen
have not been published so far.

3. MATERIALS AND METHODS

Patient selection

This prospective, randomized trial was conducted at
the University Hospital of Patras in Greece. Ethical ap-
proval was obtained from the local ethics committee.
Between February 2017 and May 2019, 259 patients
undergoing elective open inguinal hernia repair were
enrolled in the study. All patients provided written in-
formed consent. Inclusion criteria were age between
35 and 65 years, American Society of Anesthesiologists
physical status (ASA PS) classification I or II, and diag-
nosis of inguinal hernia that was scheduled to be treated
by elective open inguinal hernia repair. The perception
of pain in others is an important component of pain
assessment and treatment. Clinical and experimental
research indicates that pain is perceived, assessed, and
treated differently depending on a person’s age (15).
That’s why we decided to have only patients with max-
imum age 65 years old in our trial. In addition, ASA PS
is associated with higher postoperative pain and a pos-
sible explanation is that patients with higher ASA PS
are more likely to be chronically ill and have co-existent
chronic pain (16). In order to have more homogenous
sampling only patients with ASA PS classification I or
II were enrolled in our study. Preoperative evaluation
for general anesthesia was performed. Exclusion criteria
were heart failure, liver failure, renal dysfunction, dia-
betes, severe bronchial asthma, neurological or psychi-
atric disease, history of chronic pain or opioid intake,
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difficulty in communication due to language barriers
or intellectual disability, and history of adverse events
after NSAIDs (acetaminophen, parecoxib) or pethidine
administration. The day before surgery, the patients gave
informed written consent to the study. The day prior to
surgery patients were introduced to the numerical rat-
ing scale (NRS) for pain documentation.

Study setting

All participants were randomly assigned to each group
before surgery, using a computer — generated random
number generator and sequentially numbered opaque
sealed envelopes. Patients in group A were randomized
to receive IV acetaminophen 1000 mg every 8 hours and
intramuscular pethidine 50 mg every 12 hours. Patients
in group B were randomized to receive a combination of
IV acetaminophen 1000 mg every 8 hours and IV pare-
coxib 40mg every 12 hours. Finally, patients in group C
were randomized to receive IV acetaminophen 1000 mg
every 8 hours only.

All operations were conducted by same group of sur-
geons and anesthesiologists. General anesthesia con-
sisted of IV Remifentanil (induction 25-75 mcg and
maintenance infusion 5-15 mcg/kg/min), IV Recuroni-
um (induction 0,8 mg/kg and maintenance bolus 0,15
mg/kg and IV Propofol (induction 2 mg/kg, then ini-
tiate continuous IV infusion at 5 mg/kg/hour). All pa-
tients received IV acetaminophen 1000 mg, IV Parecox-
ib 40mg and intramuscular pethidine 50mg during the
procedure.

Surgical technique

The open inguinal hernia repair was made by same
group of surgeons. A 5 cm to 6 cm linear incision is
made parallel to the inguinal ligament overlying the pro-
posed region of the external ring. Afterwards dissection
is done until the fibers of the external oblique are identi-
fied. The external oblique fascia is opened parallel to the
fibers and carried through the external ring revealing
the spermatic cord and possible site of a hernia. Mobi-
lization of the spermatic cord is made by surgeon from
the pubic tubercle and the hernia sac can then be iden-
tified as indirect or direct. The Lichtenstein tension-free
hernioplasty is the preferred method of repair in our
department. A mesh is used to cover the fascial defect
and recreate and strengthen the inguinal floor to pre-
vent from further hernias following repair. The external
oblique fascia may be reapproximated, as per surgeon
preference, as well as the re-creation of the external ring
(17).

Postoperative pain assessment

In general, the procedure followed after the surgery
and placement of the skin sutures, is the extubation of
patients in the surgical room. Surgery information is re-
corded, such as surgery time, intraoperative complica-
tions, and analgesics used.

Following surgery, patients were transferred to the
surgical ward. Patients were evaluated at the bedside at
45 minutes, 2 hours, 6 hours, 12 hours and 24 hours af-
ter receiving the first analgesic dose from their allocated
regimen. Patients’ NRS pain ratings were recorded on
postoperative monitoring charts. The scale ranges from
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0 to 10, where 0 means no pain and 10 corresponds to
the maximum possible pain. The reason we chose this
scale is because, compared to other pain intensity scales,
it is more easily applicable and understandable by the
patients. Another advantage of the NRS scale, compared
to other pain scales such as the Visual Analogue Scale
(VAS), is the fact that it uses more ratings (0-10), so it
is a more sensitive scale in calculating the pain intensity
changes that occur (18, 19).

Statistical analysis

Data were collected and expressed as mean * stan-
dard deviation (SD). The analysis of pain scores was
expressed as mean and 95% confidence interval. The
postoperative pain intensities measured by NRS within
groups and between groups at each time interval were
analyzed using one-way repeat measured ANOVA and
Post Hoc Test-Bonferroni Correlation. P-values less
than 0,05 were considered significant. All statistical data
were analyzed using the Stata 13 statistical software.

4. RESULTS

Patient characteristics

In total, 259 patients fulfilled the study criteria and
were enrolled. Interestingly enough, all patients hap-
pened to be men similar in age and operative time. The
patients’ demographic data are shown in Table 1. No in-
tra-operative complications were recorded.

GroupB

Group A Group C
Parac-
Paracetamol etamol and Paracetamol
and Pethidine Parecoxib (Monotherapy)
Number of patients (n) 103 94 62
Males/Females (n) 103/0 94/0 62/0
Mean age (years) 55 (36-65) 52(35-61) 49 (38-57)
Hospitalization (days)+ 1 1 1
sd
Intr.aoperatlve compli- 0 0 0
cations (n)
Mean operativetime 555 08 597.126 585:93
(minutes) = sd
Parac-
Paracetamol
1gr./8h etamol Paracetamol-
Dosage Pethidine 1gr./8h _ 1gr./8h
50me/6h Parecoxib
g 40mg/12h

Data presented as number of cases (n) or as mean =+ sd

Table 1. Patients’ demographic and perioperative data.

Postoperative pain assessment

The mean NRS for patients that were treated with IV
paracetamol and IM pethidine (Group A) were 5.99 at
45 minutes (0.75 hours), 4.93 at 2 hours, 3.54 at 6 hours,
2.24 at 12 hours and 1.53 at 24 hours. The mean NRS
for patients that were treated with IV paracetamol and
IV parecoxib (Group B) were 6.87 at 45 minutes (0.75
hours), 4.66 at 2 hours, 3.61 at 6 hours, 2.02 at 12 hours
and 1.39 at 24 hours, while the mean NRS for patients
that were treated with only IV paracetamol (Group C)
were 7.91 at 45 minutes (0.75 hours), 6.23 at 2 hours,
4.84 at 6 hours, 3.89 at 12 hours and 2.40 at 24 hours
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Figure 1. MeanNRShetween patients of group A, B or C based on time.
The data were processed usingstata 13. The data were processed
usingstata 13. Group A: paracetamolandpethidine, Group B:
paracetamolandparecoxib, GroupC: paracetamol (monotherapy).

(Figure 1). The NRS scores of group C (paracetamol
monotherapy) were significantly higher than those of
groups A (pethidine + paracetamol, p < 0,0001) and B
(paracetamol + parecoxib, p< 0,0001), while there was
no significant difference between patients of group A
and group B (p = 1.00).

5. DISCUSSION

The reduction of opioid requirements using postop-
erative non-opioid analgesics in patients after surgery is
very important in reducing sedation, impaired pulmo-
nary function and constipation (20).

In our study, we investigated the influence of parac-
etamol and its combination with parecoxib and pethi-
dine on postoperative pain control in a randomized,
controlled trial. Patients included in this analysis un-
derwent an open inguinal hernia repair under general
anesthesia using standardized surgical and anesthetic
technique. The results of this randomized, prospective
study suggest that the combination of postoperative an-
algesic treatment with acetaminophen and parecoxib is
equivalent to the combination of acetaminophen and
pethidine. Both combinations were found to be supe-
rior to acetaminophen monotherapy in achieving pain
control in patients with open inguinal hernia repair and
should therefore be preferred in this setting. Further-
more, since these two regimens of analgesics appear to
have similar efficacy, the combination of acetaminophen
and parecoxib should be preferred over acetaminophen
and pethidine, in order to reduce opioid consumption
and associated adverse events (21, 22).

There is a trial in which it is compared the analgesic
effects of lornoxicam (NSAID) and tramadol (opioid) in
patients after open inguinal hernia repair. According to
that randomized and prospective study in which VAS
score was used, loronoxicam 8mg i.v. and b.i.d., trama-
dol 1mg/kg at the end of surgery and every 6 hours up to
24 hours after inguinal hernia repair provided rapid and
effective analgesia and was well tolerated (23). Howev-
er, studies investigating the analgesic effect of combined
pethidine/acetaminophen and parecoxib/acetamino-
phen have not been published so far.

One limitation of this study that should be considered
is that we did not record data during mobilization, as
pain scores were recorded only at rest. The pain rating
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at rest alone is not very helpful as it is the functional
outcome that is of clinical interest. Evaluation of pain
during movement is suggested for further study (24).

6. CONCLUSION

The combination of postoperative analgesic treatment
of IV paracetamol and IV parecoxib IV is equivalent to
the combination of IV paracetamol and intramuscular
pethidine in patients undergoing open inguinal hernia
repair. Both combinations of postoperative analgesics
outweigh the paracetamol monotherapy and should
therefore be preferred in open inguinal hernia repair.
Furthermore, our study confirms the notion of a signifi-
cant opioid-sparing effect of parecoxib in postoperative
pain management after open inguinal hernia repair.
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