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ABSTRACT 
Background: Inguinal hernia repair remains one of the most frequently performed elective general 
surgical procedures, with mesh-based (tension-free) and non-mesh (tissue-based) techniques 
representing the two principal approaches. While mesh repair is associated with lower recurrence, 
its relationship with acute and chronic postoperative pain compared with non-mesh repair remains 
debated, particularly in Indian tertiary-care populations. 
Objective: To compare acute and chronic postoperative pain, analgesic requirement, functional 
recovery, and complications between mesh and non-mesh inguinal hernia repair, and to identify 
predictors of chronic post-herniorrhaphy pain. 
Methods: This retrospective comparative observational study included 220 patients (110 mesh, 110 
non-mesh) undergoing elective open unilateral inguinal hernia repair over a 3-month period. Pain was 
assessed using the Numerical Rating Scale (NRS, 0–10) at 24 hours, 48 hours, 7 days, 1 month, and 3 
months. Analgesic consumption, return to activity, complications, and quality of life (EQ-5D-3L) were 
recorded. Predictors of chronic pain were identified using multivariate logistic regression, and 
receiver operating characteristic (ROC) analysis evaluated the predictive value of the 24-hour NRS 
score. 
Results: Mean NRS scores were significantly lower in the mesh group at 24 hours (4.1 ± 1.2 vs 5.3 ± 
1.4, p<0.001), 48 hours, and 7 days. Analgesic consumption (42.6 ± 12.3 mg vs 58.9 ± 15.7 mg 
morphine-equivalent) and return to normal activity (9.8 ± 3.2 vs 13.4 ± 4.1 days) favoured the mesh 
group. However, chronic pain at 3 months was numerically higher after mesh repair (16.4% vs 10.9%, 
p=0.21). NRS ≥5 at 24 hours independently predicted chronic pain (odds ratio 3.4, 95% CI 1.9–6.1), 
with an area under the ROC curve of 0.78. 
Conclusion: Mesh repair confers a clear advantage in acute pain control, analgesic sparing, and early 
functional recovery, without a statistically significant excess of chronic pain in this cohort. Early pain 
severity is a strong predictor of chronic post-herniorrhaphy pain and may guide targeted follow-up. 
 
Keywords: Inguinal Hernia, Lichtenstein Repair, Chronic Postoperative Pain, Numerical Rating 
Scale, Herniorrhaphy, Mesh Repair. 

 
INTRODUCTION 

Inguinal hernia repair is among the most 
commonly performed elective surgical 

procedures worldwide, with an estimated 20 

million repairs undertaken annually.1 In India, 
it constitutes a substantial proportion of 

elective general surgical workload, particularly 
among working-age men. Two broad 

categories of repair are in use: mesh-based 
tension-free techniques such as the 

Lichtenstein repair, and non-mesh tissue-based 

techniques such as the Bassini, Shouldice, and 
modified Desarda repairs. 

Tension-free mesh repair has become the 
accepted standard because of its association 

with lower recurrence rates and greater patient 

comfort.2,3 Systematic reviews comparing mesh 

with non-mesh techniques have reported 

markedly lower recurrence with mesh repair, 
together with lower early postoperative pain 

scores.2 Nevertheless, chronic post-
herniorrhaphy pain — defined as pain persisting 

beyond three months — remains a recognised 
long-term complication of mesh repair, 

occurring in an estimated 10–30% of patients 

and substantially affecting quality of life.3 
Proposed mechanisms include entrapment or 

injury of the ilioinguinal, iliohypogastric, and 
genitofemoral nerves, mesh-related 

inflammatory reaction, and peri-mesh 

fibrosis.4,5 
The literature on this question is 

heterogeneous. A large network meta-analysis 
of 23 randomised trials found broadly similar 
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rates of moderate-to-severe chronic pain 

between mesh and non-mesh repairs,3 whereas 
other prospective series have reported lower 

chronic pain and higher satisfaction after mesh 
repair compared with suture-only technique.2,6 

Technical factors — including fixation versus 

non-fixation of mesh,4 choice of absorbable 
versus non-absorbable suture material for 

fixation,5 and the handling of the three inguinal 
nerves7 — appear to influence pain outcomes 

independently of the presence of mesh itself. 
Similar mesh-related reductions in exertional 

pain have also been documented outside the 

groin, for example in hiatal hernia repair.8 
Despite this substantial international evidence 

base, prospective and retrospective 
comparative data from Indian tertiary-care 

centres evaluating both acute and chronic pain 

outcomes remain limited.9 Patient-related 
factors such as body habitus, occupational 

activity demands, and culturally influenced pain 
reporting may differ meaningfully from Western 

cohorts, underscoring the need for locally 
generated evidence to guide surgical decision-

making and preoperative counselling.10,11 This 

study was therefore designed to compare acute 
and chronic postoperative pain between mesh 

and non-mesh inguinal hernia repair at a South 
Indian tertiary-care institution, and to identify 

clinical predictors of chronic post-herniorrhaphy 

pain. 
 
MATERIALS AND METHODS 
Study Design and Setting 

This was a retrospective comparative 

observational study conducted in the 

Department of General Surgery, PESIMSR, 
Kuppam, over a three-month period. Records of 

consecutive patients undergoing elective open 
unilateral inguinal hernia repair (mesh or non-

mesh) were reviewed. 

 
Participants 

Patients aged 18 years or older with a primary 
unilateral inguinal hernia (direct or indirect) 

undergoing elective open repair were included. 

Patients undergoing emergency surgery, 
recurrent or bilateral hernia repair, femoral or 

laparoscopic repair, those with pre-existing 
chronic pain syndromes or long-term use of 

opioids, pregabalin, or antidepressants, and 

those lost to follow-up before the 3-month 
endpoint were excluded. 

 
Sample Size 

Based on reported chronic pain prevalence of 

28% after mesh repair and 14% after non-

mesh repair,12 a sample size of 97 patients per 
group was calculated for 80% power and a two-

sided alpha of 0.05 using the standard formula 
for comparison of two proportions.13 Allowing 

for a 10% margin, 110 patients per group (total 

n=220) were included. 
 
Outcome Assessment 

Pain was assessed at rest, on activity, and on 
coughing/Valsalva using the Numerical Rating 

Scale (NRS, 0–10) at 24 hours, 48 hours, 7 
days, 1 month, and 3 months. Chronic post-

herniorrhaphy pain was defined as NRS ≥3 at 
rest or on activity at 3 months in the absence 

of recurrence or wound complication. 

Secondary outcomes included total analgesic 
consumption in morphine-equivalent milligrams 

over the first 48 hours, time to return to normal 
activity, postoperative complications, and 

quality of life assessed with the EQ-5D-3L 

instrument and EQ-VAS at 3 months.14 

 
Statistical Analysis 

Data were analysed using SPSS v29.0. 
Normality was assessed with the Shapiro–Wilk 

test. Continuous variables are presented as 
mean ± standard deviation and compared 

using the independent-samples t-test or Mann–
Whitney U test as appropriate; categorical 

variables are presented as frequencies and 

percentages and compared using the chi-
square or Fisher's exact test. Predictors of 

chronic post-herniorrhaphy pain were identified 
using multivariate logistic regression, and 

receiver operating characteristic (ROC) curve 

analysis was used to determine the optimal 24-
hour NRS cut-off predictive of chronic pain. A 

two-sided p-value <0.05 was considered 
statistically significant. 

 
RESULTS 

Of 236 patients screened, 220 met the eligibility 

criteria and were included in the final analysis 
(110 mesh, Lichtenstein repair; 110 non-mesh, 

Bassini or modified Shouldice repair). Baseline 

demographic and clinical characteristics were 
comparable between the two groups (Table 1).

 
Table 1. Baseline Demographic and Clinical Characteristics 

Characteristic 
Mesh Group 

(n=110) 

Non-Mesh Group 

(n=110) 
p-value 
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Age, years (mean ± SD) 45.2 ± 12.8 43.7 ± 13.5 0.38 

Male sex, n (%) 98 (89.1) 95 (86.4) 0.54 

BMI, kg/m² (mean ± SD) 24.6 ± 3.1 24.1 ± 2.9 0.21 

Direct hernia, n (%) 62 (56.4) 58 (52.7) 0.58 

Indirect hernia, n (%) 48 (43.6) 52 (47.3) 0.58 

ASA Grade I, n (%) 70 (63.6) 68 (61.8) 0.79 

ASA Grade II, n (%) 34 (30.9) 36 (32.7) 0.79 

ASA Grade III, n (%) 6 (5.5) 6 (5.5) 1.00 

Diabetes mellitus, n (%) 18 (16.4) 15 (13.6) 0.56 

Hypertension, n (%) 24 (21.8) 22 (20.0) 0.75 

Current/ex-smoker, n (%) 32 (29.1) 29 (26.4) 0.66 

Duration of surgery, min (mean 

± SD) 
58.4 ± 11.2 64.1 ± 12.7 <0.001 

 
Acute postoperative pain was consistently lower 

in the mesh group at every early time point 

(Table 2, Figure 1). The difference was most 

marked at 24 and 48 hours and narrowed 

progressively by 1 month, with the groups 

converging by 3 months.
 

Table 2. Postoperative NRS Pain Scores (at Rest) by Time Point 

Time Point 
Mesh Group (Mean ± 

SD) 
Non-Mesh Group 

(Mean ± SD) 
p-value 

24 hours 4.1 ± 1.2 5.3 ± 1.4 <0.001 

48 hours 3.2 ± 1.1 4.4 ± 1.3 <0.001 

7 days 2.1 ± 0.9 2.9 ± 1.0 <0.001 

1 month 1.2 ± 0.8 1.5 ± 0.9 0.012 

3 months 0.9 ± 0.9 0.6 ± 0.7 0.008 

 

 
 
Secondary outcomes are summarised in Table 

3. The mesh group required significantly less 

analgesia over the first 48 hours and returned 

to normal activity, work, and discharge 

readiness more quickly than the non-mesh 

group.
 

Table 3. Secondary Outcomes: Analgesic Use, Recovery, and Hospital Stay 

Outcome 
Mesh Group 

(n=110) 
Non-Mesh 

Group (n=110) 
p-value 

48-hour morphine-equivalent analgesic use, 
mg (mean ± SD) 

42.6 ± 12.3 58.9 ± 15.7 <0.001 

Length of hospital stay, days (mean ± SD) 2.1 ± 0.8 2.6 ± 0.9 <0.001 

Return to normal activity, days (mean ± 

SD) 
9.8 ± 3.2 13.4 ± 4.1 <0.001 
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Return to work/occupation, days (mean ± 

SD) 
16.2 ± 5.1 21.5 ± 6.3 <0.001 

EQ-VAS score at 3 months (mean ± SD) 82.4 ± 9.6 78.1 ± 11.2 0.004 

Patient satisfaction score, 1–5 (mean ± SD) 4.3 ± 0.6 4.0 ± 0.7 0.002 

 

Postoperative complications and chronic pain 
incidence are presented in Table 4 and Figure 

2. Chronic pain at 3 months was numerically 
more frequent after mesh repair, although this 

difference did not reach statistical significance. 
Recurrence at 3 months was more frequent in 

the non-mesh group.

 
Table 4. Postoperative Complications and Chronic Pain Incidence at 3 Months 

Complication 
Mesh Group, n 

(%) 

Non-Mesh 

Group, n (%) 
p-value 

Wound infection 4 (3.6) 6 (5.5) 0.52 

Seroma 7 (6.4) 3 (2.7) 0.20 

Haematoma 3 (2.7) 4 (3.6) 1.00 

Urinary retention 5 (4.5) 4 (3.6) 1.00 

Recurrence (3 months) 1 (0.9) 5 (4.5) 0.09 

Chronic post-herniorrhaphy pain (NRS ≥3, 3 

months) 
18 (16.4) 12 (10.9) 0.21 

 

 
 

On multivariate logistic regression of the 
combined cohort (30/220 patients, 13.6%, 

developed chronic pain), independent 
predictors included age over 50 years (odds 

ratio [OR] 1.8, 95% CI 1.1–3.0, p=0.02), NRS 

≥5 at 24 hours (OR 3.4, 95% CI 1.9–6.1, 
p<0.001), and intraoperative division or 

sacrifice of a named inguinal nerve (OR 2.9, 

95% CI 1.5–5.6, p=0.002). Repair type (mesh 
versus non-mesh) was not an independent 

predictor after adjustment (OR 1.6, 95% CI 
0.9–2.8, p=0.11). ROC analysis identified an 

NRS of 5 at 24 hours as the optimal cut-off for 

predicting chronic pain, with an area under the 
curve of 0.78 (95% CI 0.69–0.87), sensitivity of 

73%, and specificity of 68% (Figure 3).
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DISCUSSION 

This retrospective comparative study of 220 
patients undergoing elective inguinal hernia 

repair demonstrates that mesh repair confers 

clear early advantages over non-mesh repair — 
lower acute pain scores, reduced analgesic 

requirement, shorter hospital stay, and faster 
return to activity and work — consistent with 

prior comparative and systematic review 

data.2,6 These findings support the continued 
preference for tension-free mesh repair as the 

default approach for suitable candidates, 
particularly where early functional recovery and 

reduced perioperative analgesic burden are 
priorities.15 

The chronic pain findings, however, illustrate 

the more nuanced picture reported in the 
literature. Although chronic pain at 3 months 

was numerically higher after mesh repair in this 
cohort (16.4% vs 10.9%), the difference was 

not statistically significant, mirroring network 

meta-analytic data showing broadly similar 
chronic pain prevalence between the two 

techniques.3 This suggests that the historical 
concern regarding mesh as an independent 

driver of chronic inguinodynia may be 
overstated when modern tension-free 

techniques and careful nerve handling are 

used,7,16 and that technical factors — nerve 
identification and preservation, fixation 

method, and suture material — may be more 
important determinants of long-term pain than 

the mere presence of prosthetic material.4,5 

The identification of a 24-hour NRS score of 5 
or greater as an independent predictor of 

chronic pain, with good discriminative ability 
(AUC 0.78), is clinically useful. This finding is 

consistent with previous work linking early 

postoperative pain intensity to subsequent 
chronicity,17,18 and raises the possibility of using 

early NRS screening to triage patients for closer 
follow-up, early multimodal analgesia, or 

referral to pain services. Similarly, nerve 
division or sacrifice emerged as a strong 

predictor, reinforcing the surgical principle of 

deliberate identification and preservation of the 
ilioinguinal, iliohypogastric, and genitofemoral 

nerves wherever feasible.7,19 
Quality of life at 3 months, measured by EQ-

VAS, was modestly but significantly better in 

the mesh group, consistent with its faster 
functional recovery trajectory despite the 

marginally higher chronic pain incidence — 
likely reflecting the dominant early influence of 

reduced acute pain and faster return to activity 
on overall perceived health status.14,20 These 

findings are broadly consistent with 

international guideline recommendations 

favouring mesh repair as the standard of care 
for primary inguinal hernia in adults, while 

emphasising individualised counselling 
regarding chronic pain risk.9 

This study has several limitations. Its 

retrospective, single-centre design limits causal 
inference and may be subject to selection bias 

in the choice of repair technique, which was 
determined by the operating surgeon rather 

than randomisation. Follow-up beyond 3 
months was not available, precluding 

assessment of pain trajectories or recurrence 

over a longer horizon. Additionally, since data 
were partly extracted from proforma-based 

records, some variability in inter-observer NRS 
scoring cannot be excluded. Prospective, 

adequately powered, multicentre studies with 

longer follow-up and standardised nerve-
handling protocols are warranted to confirm 

these findings and further clarify the 
independent contribution of mesh versus 

surgical technique to chronic post-
herniorrhaphy pain. 

 
CONCLUSION 

In this South Indian tertiary-care cohort, mesh 

repair was associated with significantly lower 

acute postoperative pain, reduced analgesic 
consumption, and faster functional recovery 

compared with non-mesh repair, without a 
statistically significant excess of chronic pain. 

Early postoperative pain severity and 

intraoperative nerve handling — rather than the 
use of mesh per se — emerged as the principal 

predictors of chronic post-herniorrhaphy pain, 
supporting a shift in clinical focus toward 

meticulous nerve-sparing technique and early 

pain-based risk stratification rather than 
avoidance of mesh. 
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