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The Lichtenstein inguinal hernia repair has become the gold standard due to its simplicity,
effectiveness, and low recurrence rates. Despite its benefits, post-operative pain remains a
critical concern impacting patient recovery and satisfaction. Objective: To evaluate the post-
operative pain experienced by patients undergoing Lichtenstein repair of inguinal hernia.
Methods: It was a quasi-experimental study conducted at department of general surgery,
Jinnah international hospital, Abbottabad from April 2023 to April 2024. 150 patients who were
toundergo Lichtenstein herniarepair were included and the Visual Analog Scale (VAS) was used
to measure pain at multiple time points: 6 hours, 24 hours, 48 hours, 1 week, 1 month, and 3
months post-operatively. Pain scores were assessed at rest and on movement along with
patient-reported outcomes were recorded. Data were analyzed using SPSS version 24.0. P-
values of <0.05 will be considered significant. Results: The mean age was 39.2+8.3 years. The
average Body Mass Index (BMI) was 25.1+4.7 kg/m2. At 6 hours' post-surgery, the mean pain
scoreswere 4+ 0.45, decreasingto 2.8 + 0.3124 hours and further to 2.1+ 0.17 at 48 hours'post-
operation. By one week, the pain score had reduced to 1.8 +0.12. The pain score further reduced
to 1.2 £ 0.25 at one month and 1.0 + 0.58 at 3 months (p<0.01). Conclusions: Lichtenstein repair
was effective in minimizing immediate post-operative discomfort. However, further
investigationsmay be warranted to explore additional factorsinfluencing pain outcomes

INTRODUCTION

Aninguinal hernia occurs when a portion of the intestine or
fatty tissue protrudesthroughaweakenedareainthelower
abdominal wall, specifically within the inguinal canal.
Inguinal hernias are among the most common surgical
conditions encountered worldwide. In 2019 alone, there
were 32.53 million prevalent cases worldwide and 13.02
million incident cases of inguinal hernia, reflecting an
increase of 36.00% and 63.67%, respectively, compared to
1990[1]. Inguinal hernia repair is one of the most frequently
performed procedures by general surgeons, with repair
rates ranging from 0.03 to 8.92 per year across various
studies [2]. Among the surgical options available, the
Lichtenstein tension-free mesh repair, first introduced in
the 1980s, has become the preferred method due to its

simplicity, efficiency, and low recurrence rates [3]. The
Lichtenstein technique involves reinforcing the abdominal
wall with a synthetic mesh placed over the hernia defect
and secured with sutures to provide additional strength
and preventrecurrence. Thisprocedure involves makingan
incision in the abdomen, repositioning the protruding
tissue, and covering the area with the mesh, which is then
stitched in place [4]. Despite the advantages of this
technique, postoperative pain remains a significant
concern, asitcanimpact patientrecovery and satisfaction.
Several factors contribute to the incidence of
postoperative pain during inguinal hernia repair, making
effective performance of the Lichtenstein technique
crucial in mitigating pain. The tension-free mesh
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implantation aims to reduce nerve entrapment and tissue
stress, both of which can contribute to postoperative
discomfort [6]. The characteristics of the mesh, such as
weight, pore size, and biocompatibility, play a crucial role in
determining pain outcomes. Studies have shown that
lightweight mesh is more effective in reducing early
postoperative pain compared to heavyweight mesh,
particularly in men over 60 years of age [6]. Additionally,
inadvertent injury or entrapment of the ilioinguinal,
iliohypogastric, or genitofemoral nerves during surgeryisa
common cause of chronic pain. Employing strategies to
detect and protect these nerves during the procedure is
essential for minimizing postoperative pain. Other factors,
such as age, sex, Body Mass Index (BMI), and pre-existing
medical conditions, can also influence individual pain
responses and recovery outcomes. Patients with higher
BMI or a history of chronic pain may report higher pain
scores post-operatively [7]. A review of the literature
reveals several gaps in the current understanding of
postoperative pain following Lichtenstein repair. One
significant gap is the lack of standardization in pain
measurement tools, with studies employing various scales
such as the Visual Analog Scale (VAS), Numeric Rating
Scale (NRS), and the McGill Pain Questionnaire [8]. This
inconsistency complicates comparisons across studies
and limits the ability to draw definitive conclusions.
Additionally, pain scores alone are insufficient to fully
assess recovery; quality of life measures, functional
assessments, and patient satisfaction should also be
considered for a more comprehensive understanding of
the impact of postoperative pain on daily life[3]. Moreover,
many studies focus on short-term postoperative pain,
leaving a gap in understanding long-term pain outcomes.
There is a need for more longitudinal studies that follow
patients over several years to track the persistence and
evolution of postoperative pain. Furthermore, patient
characteristics such as age, comorbidities, and BMI are
often overlooked, despite their potential impact on pain
levelsandrecovery[10]. There isalso alack of comparative
studies evaluating the efficacy of different pain
management protocols specifically for patients
undergoing Lichtenstein repair, highlighting the need for
furtherresearchinthisarea.

The objective of current study was to evaluate the
postoperative pain experienced by patients undergoing
Lichtenstein repair of inguinal hernia, with a focus on
understanding its impact on patients' quality of life and
length of hospital stay.

METHODS

This quasi-experimental study was conducted at the
Department of General Surgery, Jinnah International
Hospital, Abbottabad, after obtaining approval from the
Institutional Review Board (Ref # JIHA/QMS/7609). The
study was carried out from April 2023 to April 2024, during
which all patients presenting at the outpatient department
and emergency department with inguinal hernia were
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screened for inclusion. Patients aged 18 years or older
undergoing elective Lichtenstein hernia repair for primary
unilateral or bilateral, direct or indirect inguinal hernia,
classified as American Society of Anesthesiologists (ASA)
Physical Status I-Il, were included in this study. Exclusion
criteria comprised patients undergoing emergency
Lichtenstein hernia repair, those with recurrent inguinal
hernias, strangulated or incarcerated hernias, and
significant comorbid conditions such as uncontrolled
diabetes, severe cardiovascular diseases, or neurological
disorders. The sample size was determined based on the
expected effect size and standard sample size calculation
formulas to achieve adequate statistical power for the
study. A non-probability consecutive sampling technique
was employed, where all eligible patients meeting the
inclusion criteria during the study period were included.
_Z'xo’

T F

Where, n=required sample size, Z=Z-value (the number of
standard deviations from the mean corresponding to the
desired confidence level; typically, 1.96 for a 95%
confidence level), o = estimated standard deviation (from
previous studies or a pilot study), E = margin of error (the
maximum acceptable difference between the sample
mean and the population mean)[11]. A total of 237 patients
were screened, and 163 were selected for inclusion based
on the defined criteria. Written informed consent was
obtained from each participant, and all surgeries were
performed by a single team of a consultant surgeon and
assistants, adhering to standard surgical protocols.
Baseline demographic data, including age and BMI, along
with medical history, comorbid conditions, and current
medications, were collected. The baseline pain level was
assessed pre-operatively using the Visual Analog Scale
(VAS). It was a numerical rating scale of 1to 10 using the
visual analog score. Pain was graded into four categories
depending upon the VAS scores as no pain = VAS score 0;
Mild = VAS score 1-3; Moderate = VAS score 4-6; Severe =
VAS score >6[12]. To ensure consistency, no analgesia was
administered pre-operatively or during surgery. The VAS
was explained to patients before scoring to ensure they
understood how to rate their pain accurately. Pain levels
were then measured at multiple post-operative intervals: 6
hours, 24 hours, 48 hours, 1week, 1 month, and 3 months.
Pain scores were assessed both at rest and during
movement, along with patient-reported outcomes. A
standardized postoperative pain management regimen
was administered, consisting of Inj. Diclofenac sodium 75
mg intramuscularly immediately after surgery, repeated
every 8 hours for 48 hours, followed by oral Diclofenac 50
mg every 12 hours. All patients were monitored post-
operatively for the need for rescue analgesia due to severe
pain, and they were provided with standardized
instructions not to restrict activities unless they caused
pain. Data were entered and analyzed using SPSS
(Statistical Package for the Social Sciences) version 24.0.
Descriptive statistics were used to present the data as

n
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means, standard deviations, and percentages. To assess
differences in pain scores at different intervals (24-hour,
48 hour and one week) during various associated
conditions and relevant variables, the one-way analysis of
variance (ANOVA) was applied. A p-value of <0.05 was
considered statistically significant.

RESULTS

In this study, out of the initial 163 patients, 13 were lost to
follow-up, resulting in 150 patients who successfully
underwent Lichtenstein repair of inguinal hernia. The
mean age of the patients was 39.2+8.3 years, with an
average Body Mass Index (BMI) of 25.1+4.7 kg/m?. Among
the patients, 107 (71.3%) had unilateral inguinal hernias,
while 43(28.6%)had bilateralinguinal hernias. According to
the American Society of Anesthesiologists (ASA)
classification, 93 patients (63%) were classified as ASA |,
indicating they were healthy with no systemic disease, and
57 patients (38%) were classified as ASA Il, indicating mild
systemic disease without substantive functional
limitations(Table1).

Table 1: Demographic Characteristics of Study Population(n=150)

Variables Mean+SD/ N(%)
Age (Years) 39.2+8.3
BMI (kg/m?) 25.1+4.7

Surgical Site
Unilateral 107(71.3%)
Bilateral 43(28.6%)
ASA Classification
ASA | 93(63%)
ASAll 57(38%)

The baseline pain level before the Lichtenstein repair, as
measured by the Visual Analog Scale (VAS), was 0.25 + 3.6.
Post-procedure pain levels were monitored at several
intervals to assess the progression of pain relief over time.
At 6 hours' post-surgery, the mean pain score was 4 + 0.45,
indicatingmoderate pain. Thisdecreasedto 2.8 +0.31at 24
hours and further to 2.1+ 0.17 at 48 hours' post-operation.
By one week, the pain score had reduced to 1.8 + 0.12,
demonstrating significant pain alleviation (p<0.01) (Table
2).

Table 2: Visual Analogue Pain Score Pre-Operatively and Post-
Operatively
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according to age and surgical site. Patients were divided
into two age groups: those below 40 years and those above
40 years. Additionally, the pain scores were compared
between patients with unilateral and bilateral inguinal
hernias at various follow-up intervals(Table 3). At 24 hours'
post-operation, 78.3% of patients reported experiencing
pain, which decreased to 69.6% at 48 hoursand 54.1% after
one week. Pain relief through treatment was utilized by
67.3% of patients at 24 hours, increasing to 74.2% at 48
hours and 81.5% after one week. Stratification by age
revealed that younger patients (below 40 years) reported
slightly lower pain scores at rest and on movement
compared to older patients(above 40 years), with p-values
of 0.02 and 0.03, respectively, indicating statistical
significance. Similarly, patients with bilateral hernias
reported higher pain scores compared to those with
unilateral hernias, with p-values of 0.04 at rest and 0.01on
movement (Table 3). There was a significant gradual
decrease of pain score in all the rows. These findings
suggest that younger patients and those with unilateral
hernias tend to experience lower pain levels and faster
recovery, while older patients and those with bilateral
hernias may require more intensive pain management
strategies. The statistically significant differences in pain
levels with gradual decrease from 24-hour post-surgery to
one-week post-surgery across various patient groups
shows the effectiveness of Lichtenstein repair of inguinal
hernia.

Table 3: Assessment of Pain at Different Intervals

Expormeed (%) 78.3 69.6 54.1 0.01
P e i) 67.3 74.2 815 0.03
Pain Scores
(Below o Years) | 22%17 | 16213 | 08210 | 002
(Abous noSears) | 2721 | 18215 | 1112 | 004

On Movement
(Below 40 Years)

On Movement

45+2.3 3.3+1.8 | 2012 0.03

. Visual Analog Score 4927 3.7+£2.0 | 23£1.4 0.01
Duration (Mean * $D) (Above 40 Years)
Baseline Pain Level 025236 Unilateral (at Rest) 2.1+1.8 1.5+1.3 | 0.71.0 0.02
(Before Surgery) ED = Bilateral (at Rest) 2.8+2.1 1.9+15 | 1.3£1.2 0.03
Post-Procedure Pain Levels (o teral ) 4424 | 32:18 | 1.9:12 | 0.04
6 Hours 4+0.45 Silatoral
ilatera
24 Hours 2.8+0.31 (on Movement) 51+2.6 3.8+2.0 | 2.4+1.4 0.01
48 Hours 21£0.17 Difficulty Falling 12417 | 07¢13 | 05+11 | 0.03
1Week 1.8+0.12 P
1Month 12+0.05 Staying Asleep 11+09 | 05+11 | 0.3+07 | 0.02
3 Months 1.0+£0.58

Toprovideamore detailed analysis, the datawere stratified
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DISCUSSION

Post-operative pain following Lichtenstein inguinal hernia
repair was a common concern and can significantly impact
patient recovery. Initially, patients may experience
moderate to severe pain, particularly duringmovementand
physical activities. However, with effective pain
management strategies, pain typically decreases
substantially over the first week post-surgery [13]. This
study provides acomprehensive analysis of post-operative
pain and its management over a specified period following
Lichtenstein repair of inguinal hernia. At 24 hours' post-
surgery, 78.3% of patients reported experiencing pain,
which decreased to 69.6% at 48 hours and further to 54.1%
by the end of the first week. This gradual decline in pain
occurrence over time aligns with findings from other
studies, indicating that effective pain management
strategies can lead to significant pain reduction [14]. Pain
relief achieved through pain treatment was reported by
67.3% of patients at 24 hours, increasing to 74.2% at 48
hours and 81.5% at one week. This trend suggests that the
pain management strategies employed were increasingly
effective over time. Pain scores provide detailed insights
into different pain experiences at various stages post-
surgery. At 24 hours, painat rest was relatively low(2.4+1.9)
but higher during movement (4.7 + 2.5), indicating that
movement exacerbates pain. The least pain experienced
was 2.1+ 1.5, while the worst pain experienced was notably
higher at 5.9 + 2.1. Pain during movement in bed was 3.2 +
2.1,and painwhile engaginginactivitiesoutof bedwas 4.5+
2.3, indicating significant discomfort associated with
mobility. These findings correlate with a randomized
control trial by Kumar Swhich revealed that post-operative
pain was less in patients managed by Lichtenstein repair
foringuinal hernia[14]. At 48 hours, there was a noticeable
decreasein painscores: atrest(1.7+1.4), during movement
(3.5 +1.9), least pain experienced (1.9 + 1.2), and worst pain
experienced (3.9 + 1.9). Pain during movement in bed (1.9 +
1.4)and while engagingin activities out of bed(3.1+1.2)also
showed reductions, with pain scores for falling asleep (0.7 +
1.3) and staying asleep (0.5 * 1.1) remaining low. These
findings were consistent with another randomized control
trial, which found comparable post-operative pain
reduction in Lichtenstein hernia repair and the
transabdominal extra-peritoneal hernia repair procedure
[15]. Additionally, studies comparing the sutureless
hernioplasty with Lichtenstein repair have reported that
average visual analogue scale (VAS) pain scores were
significantly lower in sutureless hernioplasty than in
Lichtenstein hernioplasty (2.2+1.0 vs. 4.0+1.1)[16]. Further
supporting these findings, Robert Beaumont Wilson
compared Lichtenstein procedures with and without mesh
fixation for inguinal hernia repair and recorded that
operative time and pain scores in the non-fixation group
were significantly lower, without any increase in rates of
recurrence [17]. Post-operative pain was found to be
significantly less in the study group, which was one of the
most important factors affecting postoperative life quality
[18, 19]. Interestingly, a recent study found that the choice
of mesh or fixation method had no effect on the overall
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long-term outcome, pain, or recurrence of hernia. Less
penetrating fixation methods, such as glue or self-gripping
mesh, were shown to be safe options for mesh fixation in
Lichtensteinherniarepair[20]. Thisindicates thatvarious
approaches to mesh fixation can be considered depending
on patient needs and surgeon preference. Overall, the data
indicate a significant reduction in pain over the first week
post-surgery, with pain management strategies proving
increasingly effective. While initial post-operative pain,
especially during movement, was notable, it decreased
substantially over time, enhancing patient comfort and
recovery [20]. Insights from the study can inform patient
education materials, enabling better preparation for
expected pain levels and leading to improved post-
operative satisfaction and compliance with pain
management protocols. However, this study has some
limitations, including a potentially limited sample size,
which may affect the generalizability of the results.
Additionally, pain assessment was inherently subjective,
with variability in individual pain thresholds and
perceptions potentially leading to inconsistencies in
reported pain scores [21]. The duration of follow-up may
also not be sufficient to capture long-term post-operative
pain outcomes. Considering the results of this study and
the findings from other studies, it can be hypothesized that
the frequency of post-operative pain was less in patients
managed by Lichtenstein repair without mesh fixation
compared to those managed with mesh fixation.
Furthermore, one of the main limitations of our study was
not using a control group for a comparison of the
Lichtenstein repair. So, further local and multicenter trials
were required to validate these results and explore optimal
pain management strategies for patients undergoing
inguinalherniarepair.

CONCLUSIONS

Based on the findings of this study assessing post-
operative pain scores following Lichtenstein repair of
inguinal hernia, it can be concluded that the majority of
patients experienced pain within acceptable limits,
suggesting that Lichtenstein repair was effective in
minimizing immediate post-operative discomfort.
However, further investigations may be warranted to
explore additional factors influencing pain outcomes and
to optimize pain management strategies in this surgical
context.
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