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ABSTRACT:   With current technological advancement and availability of synthetic materials used in inguinal hernia repair, a recurrence after 
first intervention is not a common and important adverse event.

  On the other hand, however, some patients complain about chronic pain of the operated site after  surgeries  using a polypropylene 
mesh. Many patients are constrained to a prolonged use of analgesics and increased frequency of control visits, which may even-
tually result in loss of trust in the operator.

  Every surgical intervention is associated with the risk of immediate or delayed complications.

  Genitofemoral neuralgia is associated with dysfunction of peripheral nerves passing through the inguinal canal or the surround-
ing tissue and it is a chronic, troublesome and undesired complication of an inguinal hernia repair.

  The possibility of minimizing chronic inguinal pain by proper management during herniorraphy should be considered in all cas-
es of an inguinal canal reconstruction.

  The aim of the study was to investigate whether an intraoperative injection of 0.5% bupivacaine into the operated site (preemp-
tive analgesia) has an influence on the postoperative pain assessed on the day of operation as well as the 1st and 2nd postoper-
ative day after Lichtenstein hernioplasty of an inguinal, scrotal or recurrent hernia. In the studied population, we attempted to 
identify risk factors affecting pain level after surgical repair of an inguinal, scrotal or recurrent hernia.

  Materials and methods. During the period between December 2015 and May 2016, 133 patients with preoperative diagnosis of 
an inguinal (81.95%, n=109), scrotal (13.53%, n=18) or recurrent hernia (4.51%, n=6) underwent an elective intervention and were 
randomly allocated to the group, which intraoperatively received 20 mL of 0.5% bupivacaine locally in selected anatomical points 
of the inguinal canal. In the group with preoperative diagnosis of an inguinal hernia, this intervention was applied in 56.88% of 
cases (n=62). In the case of scrotal or recurrent hernia, a similar intervention was applied in 41.67% (n=10) of patients. During the 
hospital stay, pain was assessed four times a day using the NRS numeric scale. All patients received preoperative antibiotic pro-
phylaxis, and, during observation, analgesics and low-molecular-weight heparin were used.

  In the studied group, risk factor were identified, which affect the pain level associated with surgical treatment of an inguinal hernia.

  Results: Mean pain level score according to the NRS scale (0-10) for an inguinal hernia was 4.17 on day 0 (standard deviation 2.22; 
minimum 0; maximum 10). On day 1 – 2.86 (standard deviation 1.86; minimum 0; maximum 8). On day 2 – 0.84 (standard devia-
tion 1.21; minimum 0; maximum 5).

  The values of those parameters for a scrotal and recurrent hernia were as follows: on day 0 – 3.67 (standard deviation 1.76; mini-
mum 0; maximum 7). On day 1 – 3.79 (standard deviation 1.67; minimum 0; maximum 7). On day 2 – 2.25 (standard deviation 1.54; 
minimum 0; maximum 4).

  Intraoperative application of 20 mL 0.5% bupivacaine did not reduce the postoperative pain on the postoperative day 0, 1, 2.

  Among independent risk factors exacerbating pain, the following variables were identified: local complications of the operated 
site including edema, ecchymosis and hematoma of the inguinal region. More frequent dressing changes were directly correlat-
ed with an increased pain sensation.

  Postoperative urethral catheterization due to urinary retention was associated with an increased pain immediately after surgery. 
In the case of intraoperative diagnosis of concurrent direct and indirect hernia (so-called pantaloon hernia), less intense pain was 
observed on postoperative day 0.

  Other parameters such as age, sex, duration of operation, duration of hospitalization and wound drainage did not influence the 
pain sensation.

  Conclusions: Local injection of an analgesic into the operated site was not associated with the reduction of pain assessed on post-
operative day 0, 1 and 2 after an isolated inguinal, scrotal or recurrent hernia repair.

  Pathologies of the operated site such as edema, ecchymosis or hematoma were associated with an increased pain sensations on 
observation.

  Also, postoperative urinary retention and urethral catheterization increased the pain sensation after an inguinal hernia repair.

  A lack of wound complications significantly decreased the pain sensation during the immediate postoperative period after her-
nia repair.
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INTRODUCTION

Inguinal hernia is one of the most common conditions requiring 
an elective or emergency surgical intervention. The probability 
of need for surgical treatment of an inguinal hernia throughout 
life is up to 27% in males and up to 3% in females [1].

Inguinal hernia incarceration is the second most common cause 
of mechanical obstruction of the small intestine. It is the most 
common indication for an emergency surgical intervention in 
patients who have not been operated before [2].

Even 5-13% of interventions for an inguinal hernia are urgent 
due to incarceration, strangulation or when the hernia cannot 
be pushed back. Unfortunately, some patients require segmen-
tal resection of the intestines due to necrosis [3].

Non-tension techniques and laparoscopic access decreased re-
currence rate from 15-30% to 1-5% [4].

Currently, long-term and chronic complications of hernia re-
pair mainly include pain of the operated site (CPIP – chronic 
postoperative inguinal pain) [5]. 

CPIP is defined as pain in the inguinal region following surgery 
that lasts for 3 months or longer [6].

Chronic pain affects even 37% of patients undergoing surgery 
for an inguinal hernia [7,8,9,10].

Chronic pain of genitals, pain during ejaculation and pain lim-
iting intercourses occur sporadically. Those disorders affect 
approx. 2.5% of patients [11,12,13,14,15,16].

Young age is a documented risk factor of such complications 
[17,18].

This study was aimed to investigate the influence of so-called 
preemptive analgesia on postoperative pain. The topic is not 
new and relates not only to herniology but also e.g. injection 
of trocar insertion site in laparoscopic surgery.

It addresses a clinical problem that is important for improve-
ment of hernia repair.

The aim of this study was to:

determine the influence of intraoperative local injection of the 
inguinal canal with 0.5% bupivacaine solution on postopera-
tive pain sensation assessed using the NRS scale on postoper-
ative day 0, 1 and  2.

identify important risk factors affecting pain sensation during 
hernioplasty

compare pain intensity during postoperative period depending 
on intraoperative diagnosis of an isolated inguinal, scrotal or 
recurrent inguinal hernia.

It is advisable to consider, in surgical practice, interventions 
that limit pain sensation, which is a subjective feeling that is 

Fig. 1. Distribution of preoperatively diagnosed hernia. 

Tab. I. Distribution of preoperatively diagnosed hernia.

TYPE NUMBER OF CASES PERCENTAGE

Inguinal 109 81,95

Scrotal 18 13,53

Recurrent 6 4,51

Tab. III.  Distribution of 0.5% bupivacaine administration in patients with inguinal 
hernia

0.5% bupivacaine Number of cases Percentage

No 47 43,12

Yes 62 56,88

Tab. II. Characteristics of patients with inguinal hernia.

CHARACTERISTICS VALUE

Sex Females N (%) 15 (13,8)

Males N (%) 94 (86,2)

Side Right-sided N (%) 58 (53,2)

Left-sided N (%) 51 (46,8)

Indirect hernia No N (%) 46 (42,2)

Yes N (%) 63 (57,8)

Direct hernia No N (%) 57 (52,3)

Yes N (%) 52 (47,7)

Posterior wall 
insufficiency

No N (%) 101 (92,7)

Yes N (%) 8 (7,3)

‘Pantaloon hernia’ No N (%) 105 (96,3)

Yes N (%) 4 (3,7)

Amyand hernia No N (%) 109 (100,0)

Yes N (%) 0 (0,0)

Duration of hospital 
stay (days)

Mean 4,38

Standard deviation 0,77

Minimal value 3

Maximal value 10

Duration of surgery 
(minutes)

Mean 63,72

Standard deviation 13,82

Minimal value 32

Maximal value 115
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hard to assess unambiguously. 

MATERIALS AND METHODS

During the period between December 28, 2015, and May 2, 
2016, patients that underwent inguinal, scrotal or recurrent 
hernia repair were divided into two groups.

In studied group, during an inguinal hernia repair with poly-
propylene mesh implantation (Lichtenstein technique), se-
lected anatomical regions of the groin (pubic tubercle, space 
between internal and external oblique muscles, deep inguinal 
ring, aponeurosis of the external oblique muscle) and the sub-
cutaneous tissue were injected with 20 mL of 0.5% bupivacaine 
solution. Local analgesic was given only once during surgery.

In control group, no infiltration anesthesia was applied.

Bupivacaine, which was used for the studied intervention, is 
an amide local anesthetic. It is used for infiltration, peripheral 
nerve block, especially when long-lasting anesthesia is needed. 
Daily dose should not exceed 150mg. In adults, 400 mg is usu-
ally well-tolerated. Maximum dose of bupivacaine is 2 mg/kg. 
1 mL of 0.5% solutions contains 5mg of bupivacaine. 

10 mL of the solutions contains 50 mg of bupivacaine, and 20 
mL contains 100 mg, hence doses used for the intervention 
were completely safe and did not pose a threat to the patient.

In the next step during hospital observation, pain intensity was 
assessed on postoperative day 0, 1 and 2, using the NRS numer-
ic scale. The pain was assessed four times a day.

Based on the collected data, pain intensity was compared be-
tween study group and control group.

Hernia plasty was most often conducted under regional anes-
thesia (n=128), 4 patients required general anesthesia and one 
patient received local anesthesia. To fill in the defect, a poly-
propylene mesh (B. Braun Optilene Mesh) was used in the size 
of 10 x 5 cm which was implanted using Lichtenstein’s tech-
nique. For mesh attachment, non-absorbable Premilene 2.0 and 
absorbable Monoplus 2.0 sutures were used. Subcutaneous tis-

Fig. 2.  Pain level for significant factors at selected point of time in patients with inguinal 
hernia.

Fig. 3.  Pain level on postoperative day 1 with respect to metamizole administration 
(Pyralgin 500mg) in patients with scrotal and recurrent hernia.

Tab. IV.  Descriptive statistics for pain assessment in patients with inguinal hernia at 
three points of time.

TIME OF  
MEASURE-
MENT

M SD MIN. MAX. S-W p

0 doba 4,17 2,22 0 10 0,94 < 0,001

1 doba 2,86 1,86 0 8 0,94 < 0,001

2 doba 0,84 1,21 0 5 0,69 < 0,001

Tab. V.  Characteristics of selected factors in patients with inguinal hernia.

CHARACTERISTICS VALUE

Dressing changes 0 times N (%) 1 (0,9)

1 time N (%) 89 (81,7)

2 times N (%) 15 (13,8)

3 times N (%) 3 (2,8)

7 times N (%) 1 (0,9)

Analgesic – ketoprofen 
(Ketonal)

No N (%) 34 (31,2)

Yes N (%) 75 (68,8)

Analgesic - metamizole 
(Pyralgin)

No N (%) 106 (97,2)

V N (%) 3 (2,8)

Analgesic - tramadol 
(Poltram)

No N (%) 106 (97,2)

Yes N (%) 3 (2,8)

No complications No N (%) 10 (9,2)

Yes N (%) 99 (90,8)

Skin and subcutaneous 
edema surrounding wound

No N (%) 105 (96,3)

Yes N (%) 4 (3,7)

Ecchymosis No N (%) 104 (95,4)

Yes N (%) 5 (4,6)

Hematoma No N (%) 103 (94,5)

Yes N (%) 6 (5,5)

Testicular and scrotal edema 
on the operated side

No N (%) 109 (100,0)

Yes N (%) 0 (0,0)

Foley’s catheter No N (%) 74 (67,9)

Yes N (%) 34 (31,2)

Drain No N (%) 102 (93,6)

Yes N (%) 7 (6,4)

Anesthesia Regional N (%) 105 (96,3)

General N (%) 3 (2,8)
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Tab. VI. Pain level on postoperative day 0, 1, 2 with respect to different factors in patients with an inguinal hernia.

Factor Day Response Mean Standard 
deviation

Test result Significance 
level

Local administration of 20 mL of 
0.5% bupivacaine 

day 0 No 4,32 2,27 0,70 0,486

Yes 4,05 2,19

day 1 No 2,74 1,82 0,53 0,594

Yes 2,95 1,89

day 2 No 0,87 1,23 0,37 0,714

Yes 0,82 1,21

Ketoprofen (Ketonal 100 mg 2x/24h) day 0 No 4,18 2,37 0,13 0,897

Yes 4,16 2,16

day 1 No 2,88 1,90 0,04 0,965

Yes 2,85 1,85

day 2 No 0,82 1,11 0,10 0,923

Yes 0,85 1,26

Metamizole (Pyralgin 500 mg 2x/24h) day 0 No 4,15 2,24 0,67 0,531

Yes 4,67 1,53

day 1 No 2,90 1,85 1,10 0,293

Yes 1,67 2,08

day 2 No 0,86 1,22 0,67 0,567

Yes 0,33 0,58

Tramadol (Poltram 100 mg 2x/24h) day 0 No 4,18 2,24 0,30 0,787

Yes 3,67 1,53

day 1 No 2,85 1,88 0,58 0,591

Yes 3,33 1,15

day 2 No 0,87 1,22 1,62 0,149

Yes 0,00 0,00

No complications day 0 No 5,70 3,20 1,38 0,167

Yes 4,01 2,05

day 1 No 2,90 1,79 0,27 0,789

Yes 2,86 1,87

day 2 No 2,10 1,73 2,51 0,012

Yes 0,72 1,08

Skin and subcutaneous edema surrounding 
wound

day 0 No 4,16 2,22 0,11 0,909

Yes 4,25 2,63

day 1 No 2,90 1,85 0,89 0,375

Yes 2,00 2,16

day 2 No 0,83 1,20 0,53 0,594

Yes 1,25 1,50

Ecchymosis day 0 No 4,03 2,07 1,95 0,051

Yes 7,00 3,46

day 1 No 2,88 1,86 0,23 0,819

Yes 2,60 2,07

day 2 No 0,79 1,17 2,02 0,044

Yes 2,00 1,58

Hematoma day 0 No 4,05 2,06 1,06 0,288

Yes 6,17 3,87

day 1 No 2,85 1,86 0,41 0,685

Yes 3,00 2,00

day 2 No 0,78 1,14 1,62 0,106

Yes 2,00 1,90
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Foley’s catheter 0 doba No 3,85 2,10 2,15 0,031

Yes 4,91 2,31

1 doba No 2,77 1,79 0,95 0,344

Yes 3,15 1,97

2 doba No 0,80 1,20 0,73 0,465

Yes 0,97 1,24

Drain 0 doba No 4,04 2,08 1,39 0,165

Yes 6,00 3,42

1 doba No 2,91 1,88 1,04 0,296

Yes 2,14 1,35

2 doba No 0,84 1,22 0,33 0,744

Yes 0,86 1,07

Anesthesia 0 doba Regional 4,13 2,21 1,02 0,329

General 5,67 2,89

1 doba Regional 2,84 1,84 0,45 0,684

General 3,33 3,06

2 doba Regional 0,85 1,23 0,29 0,805

General 0,67 0,58

Indirect hernia 0 doba No 4,52 2,34 1,63 0,103

Yes 3,90 2,11

1 doba Nio 3,13 1,81 1,34 0,181

Yes 2,67 1,88

2 doba No 1,04 1,32 1,35 0,176

Yes 0,70 1,12

Direct hernia 0 doba No 3,96 2,12 1,25 0,210

Yes 4,38 2,32

1 doba No 2,82 1,86 0,25 0,800

Yes 2,90 1,87

2 doba No 0,74 1,16 0,90 0,369

Yes 0,96 1,27

Posterior inguinal canal wall insufficiency 0 doba No 4,07 2,21 1,67 0,095

Yes 5,38 2,13

1 doba No 2,85 1,88 0,41 0,679

Yes 3,00 1,69

2 doba No 0,79 1,19 1,79 0,073

Yes 1,50 1,41

‘Pantaloon
hernia’

0 doba No 4,21 2,21 0,97 0,331

Yes 3,00 2,45

1 doba No 2,95 1,83 2,68 0,007

Yes 0,50 0,58

2 doba No 0,87 1,23 1,06 0,291

Yes 0,25 0,50
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sue was pulled together with absorbable Safil 3.0 sutures. For 
wound closure, monofilament Dafilon 3.0 sutures were used.

Each patient received analgesics including 100 mg of ketopro-
fen, 500 mg of metamizole and 100 mg of tramadol during the 
postoperative period. Inguinal hernia operation was conduct-
ed under antibiotic prophylaxis with first generation cephalo-
sporins (Biofazolin, Tarfazolin) administered 60 minutes prior 
to surgery at the dose of 1g.

During the postoperative period, deep venous thrombosis proph-
ylaxis was introduced with low molecular weight heparin (Frax-
iparine®, Clexane®, Fragmin®).

In the studied groups, the following end-points were assessed:
• age
• sex
• duration of procedure
• duration of hospital stay
• number of necessary dressing changes
• wound condition (complications including edema, 

ecchymosis, hematoma)
• pain intensity on the NRS scale (0-10; 0 relating to 

no pain while 10 denoting maximal imaginable pain) 
assessed four times a day on postoperative day 0, 1 and 2

• wound drainage
• urethral catheterization

both preoperative (inguinal, scrotal, recurrent hernia) and 
postoperative (direct and indirect inguinal hernia, posterior 
inguinal canal wall insufficiency, coexisting rare inguinal canal 
anomalies including Amyand hernia (presence of the appendix 
in the hernia sac) and so-called ‘pantaloon hernia’ (concurrent 
direct and indirect inguinal hernia)) diagnosis was taken into 
consideration.

Next, it was determined whether selected risk factors influence 
pain level on postoperative day 0, 1, 2.

For this purpose, Mann-Whitney test was used. Table 6 shows 
the results. 

Mann-Whitney test showed that in patients diagnosed with an 
inguinal hernia (Figure 2):

Patients with complications experienced more pain on post-
operative day 2 compared to patients without complications

Patients with ecchymosis experienced more pain on postoper-
ative day 2 compared to patients without those complications

Patients with Foley’s catheter felt more pain on postoperative 
day 0 compared to the rest of the patients

Patients with “the pantaloon hernia” felt less pain on postop-
erative day 1compared to the rest of the patients

Next, the analysis of correlation using Spearman’s correlation 
rank was conducted  between the pain level on postoperative 
day 0, 1, 2 and the number of dressing changes. Table 7 shows 
the results.

Tab. VII.  Spearman’s correlation rank coefficient between pain level on postoperative 
pain 0, 1 and 2 and number of dressing changes.

Pain level on 
postoperative day

Dressing changes

Spearman’s rank Significance level

0 0,24 0,014

1 0,02 0,835

2 0,20 0,034

Tab. VIII. C haracteristics of patients with scrotal and recurrent hernia.

CHARAKTERYSTYKA WARTOŚĆ

Sex Female N (%) 0 (0,0)

Male N (%) 24 (100,0)

Side Right-sided N (%) 18 (75,0)

Left-sided N (%) 5 (20,8)

Indirect hernia No N (%) 23 (95,8)

Yes N (%) 1 (4,2)

Direct hernia No N (%) 23 (95,8)

Yes N (%) 1 (4,2)

Posterior wall 
insufficiency

No N (%) 23 (95,8)

Yes N (%) 1 (4,2)

‘Pantaloon 
hernia’

No N (%) 24 (100,0)

Yes N (%) 0 (0,0)

Amyand hernia No N (%) 22 (91,7)

Yes N (%) 2 (8,3)

Duration of 
hospital stay 
(days)

Mean 5,00

Standard deviation 0,80

Minimal value 4

Maximal value 7

Duration 
of surgery 
(minutes)

Mean 94,17

Standard deviation 18,28

Minimal value 40

Maximal value 125

Tab. IX.  Distribution of 0.5% bupivacaine adminstration in patients with scrotal and 
recurrent hernia.

0.5% BUPIVACAINE NUMBER OF CASES PERCENTAGE

Nie 14 58,33

Tak 10 41,67
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Correlation analysis showed that the more the dressing chang-
es, the more pain is experienced on postoperative day 0 and 2. 

II. SCROTAL AND RECURRENT HERNIA

The group of patients diagnosed with a scrotal or recurrent 
hernia consisted of 24 patients aged from 23 to 76, with mean 
age M = 54.9 (standard deviation SD = 16). Table 8 shows the 
characteristics of patients from this group.

All patients diagnosed with a scrotal or recurrent hernia were 
male. Right-sided hernia was observed in majority of cases (75%), 
4% of patients were diagnosed with an indirect hernia, 4% of 
patients were diagnosed with direct hernia, 4 % of patients were 
diagnosed  with posterior inguinal canal wall insufficiency and 
8% of patients were diagnosed with Amyand hernia. None of 
the patients was diagnosed with the ‘pantaloon hernia’. Mean 
duration of hospital stay was 5 days, and mean duration of sur-
gery was 94 minutes. 

Table 9 shows the distribution of 0.5% Bupivacaine solution 
administration in patients.

42% of patients with a scrotal or recurrent hernia were given 
0.5% Bupivacaine solution.

Table 10 shows the descriptive statistics of pain level (scale 
0-10 where 0 means no pain and 10 means worst pain you can 
imagine) in patients at three points of time: postoperative day 
0, 1, 2. 

Mean pain score was 3.7 on day 0, 3.8 on day 1 and 2.2 on day 
2. Distribution of the majority of the variables was not normal, 
therefore we used nonparametric tests.

Table 11 shows the characteristics of various factors in patients 
with a scrotal or recurrent hernia.

Among patients with a scrotal or recurrent hernia, 88% were giv-
en ketoprofen (Ketonal 100 mg 2x/24h), 8% were given metam-
izole (Pyralgin 500 mg 2x/24h. None of them received tramadol.

33% of patients developed complications, including skin and sub-
cutaneous tissue edema in 8%, ecchymosis in 8%, wound hemato-
ma in 4%, testicular or scrotal edema on the operated side in 25%.

Foley’s catheter was placed in 38% of patients. Drain of the sur-
gical wound was used in 79% of patients. 

Local anesthesia was used in the vast majority of patients (96%), 
rather than general anesthesia. 

Next, it was determined whether risk factors had an influ-
ence on pain level postoperative day 0, 1, 2. For this purpose, 
Mann-Whitney test was used. Table 12 shows the results. 

Mann-Whitney test showed that in patients diagnosed with 
a scrotal or recurrent hernia, those treated with metamizole 
(Pyralgina) experienced more pain on day 1 compared to pa-
tients who did not received this treatment (Figure 3).

Tab. X.  Descriptive statistics for pain assessement in patients with scrotal or recurrent 
hernia at three points of time.

TIME OF 
MEASUREMENT

M SD MIN. MAX. S-W P

day 0 3,67 1,76 0 6 0,86 0,003

day 1 3,79 1,67 0 7 0,92 0,070

day 2 2,25 1,54 0 4 0,84 0,002

Tab. XI.  Characteristics of selected factors in patients with scrotal or recurrent hernia. 

Charakterystyka Wartość

Dressing changes 1 time N (%) 7 (29.2)

2 times N (%) 15 (62.5)

4 times N (%) 2 (8.3)

No N (%) 3 (12.5)

Yes N (%) 21 (87.5)

Analgesic – ketoprofen (Ketonal) No N (%) 22 (91.7)

Yes N (%) 2 (8.3)

Analgesic - metamizole (Pyralgin) No N (%) 24 (100.0)

Yes N (%) 0 (0.0)

Analgesic - tramadol (Poltram) No N (%) 8 (33.3)

Yes N (%) 16 (66.7)

No complications No N (%) 22 (91.7)

Yes N (%) 2 (8.3)

Skin and subcutaneous edema 
surrounding wound

No N (%) 22 (91.7)

Yes N (%) 2 (8.3)

Ecchymosis No N (%) 23 (95.8)

Yes N (%) 1 (4.2)

Hematoma No N (%) 18 (75.0)

Yes N (%) 6 (25.0)

Testicular and scrotal edema on the 
operated side

No N (%) 14 (58.3)

Yes N (%) 9 (37.5)

Foley’s catheter No N (%) 4 (16.7)

Yes N (%) 19 (79.2)

Drain Regional N (%) 23 (95.8)

General N (%) 1 (4.2)
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Next, the analysis of correlation using Spearman’s correlation 
rank was conducted  between the pain level on postoperative 
day 0, 1, 2 and the number of dressing changes. Table 13 shows 
the results.

Correlation analysis showed that the more the dressing changes, 
the more pain is experienced on postoperative day 2. 

RESULTS

Based on the statistical analysis, perioperative risk factors in-
fluencing pain assessed on postoperative day 0, 1 and 2 were 
identified.

All complications of the surgical wound significantly increased 
pain level on postoperative day 2.

The NRS score for complicated surgical wound was 2.1 on av-
erage. In the case of uncomplicated wounds, it was 0.72 (2.1 
vs. 0.72 on day 2).

Presence of blood in the surgical wound manifesting itself by 
ecchymosis and hematoma increased pain level assessed on 
postoperative day 2 (NRS score 2.0 vs. 0.79 in day 2).

Hence, the necessity of frequent dressing changes was corre-
lated with intense pain sensation.

In the group of inguinal hernias, the dressing was changed only 
once before discharge in 81.7% (n=89). It was changed twice 
in 13.8% (n=15) and three times in 2.8% (n=3). One patient re-
quired 7 changes (0.9%).

In the group with scrotal and recurrent hernia, the dressing 
was changed only once in 29.2% (n=7).

Four times in 8.3% (n=2). The dressing was changed most com-
monly two times in 62.5% (n=15).

Urinary retention after procedure requiring urethral cathe-
terization on the operation day was associated with increased 
pain on day 0. (NRS score 4.91 vs. 3.85 on day 0). In patients 
with inguinal hernia, 31.2% (n=34) of them required urethral 
catheterization with Foley’s catheter. In the case of scrotal and 
recurrent hernia, the rate was 37.5%.

In the case of intraoperative diagnosis of concurrent direct and 
indirect hernia, i.e. so-called ‘pantaloon hernia’, the patients 
reported lower pain level on postoperative day 1 compared to 
control group (NRS score 0.5 vs. 2.95).

Other intraoperative diagnoses or mechanisms of hernia de-
velopment (direct and indirect hernia, posterior inguinal canal 
wall insufficiency) did not influence pain sensation.

In all patients enrolled in the study, analgesics were used in-
cluding ketoprofen, metamizole and tramadol during the post-
operative period.

In the studied group, the most commonly used analgesic after 

surgery was ketoprofen at the dose of 100mg twice a day. Keto-
progen (Ketonal forte 100mg) was used in 69% of patients with 
an inguinal hernia and 88% with a scrotal or  recurrent hernia.

In the case of an inguinal hernia, the type of analgesic (keto-
profen, metamizole, tramadol) did not influence pain percep-
tion after surgery. 68.8% (n=75) of patients received ketopro-
fen. In 2.8% (n=3) of them, metamizole or tramadol was added.

In the group with a scrotal or recurrent hernia, the patients 
receiving metamizole additionally reported less pain on post-
operative day 1. (NRS score 6.0 vs 3.59). 87.5% (n=21) received 
only ketoprofen. 8.3% (n=2) received metamizole additionally.

Duration of procedure did not influence pain sensation on post-
operative day 0, 1, 2.

In the case of an isolated inguinal hernia, mean duration time 
of surgery was 63.67 minutes (minimum 32, maximum 115, 
standard deviation 13.82).

For comparison, mean time of scrotal or recurrent hernia re-
pair was 94.17 minutes (minimum 40, maximum 125 minutes, 
standard deviation 18.28).

In the group with inguinal hernias, postoperative complications 
of the wound occurred in 9.2% (n=10).

Skin and subcutaneous tissue edema of the inguinal region was 
found in 3.7% (n=4) of patients.

Ecchymosis in 4.6% (n=5).

Organized hematoma in 5.5% (n=6).

No patient after inguinal hernia plasty presented testicular or 
scrotal edema.

In the case of a scrotal or recurrent hernia, wound complica-
tions were noticed more often. Complications were observed 
in 33.3% (n=3) of patients. Skin and subcutaneous tissue edema 
in 8.3% (n=2). Ecchymosis in 8.3% (n=2). Wound hematoma in 
4.2% (n=1). Testicular or scrotal edema in 25% (n=6).

- due to the extent of the operation, 79.2% (n=19) of patients 
required wound drainage.

For comparison, in the case of an isolated inguinal hernia, drain-
age was applied in 6.4% (n=7) of cases.

It can be concluded that prophylactic drainage can successfully 
reduce pain by minimizing the amount of collected blood. The 
mere presence of a drain in the wound was not an independent 
risk factor of an increased postoperative pain.

DISCUSSION

In the population who had not undergone surgery, inguinal pain 
syndrome affects 0.5-6.2% of people. Every surgical intervention 
increases the risk of chronic pain in the operated site [19,20,21].
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Elective reconstruction of the inguinal canal, which undoubt-
edly includes hernia plasty, significantly increases the risk of 
chronic neuropathic pain localized in the groin up to 30% [22].

The precise term describing such condition is the pubic ingui-
nal pain syndrome (PIPS).

Every surgical intervention involving integrity and contents 
of the inguinal canal is associated with the risk of damage to 
nerve fibers of this region. Multifactorial mechanism of im-
paired structure and function of peripheral nerves can lead to 
development of inguinodynia, i.e. chronic postoperative ingui-
nal pain (CPIP).

One of complications following intervention to the inguinal ca-
nal and its content is pain which occurs immediately after or in 
long-term after surgical procedure.

The main cause of inguinal pain is injury and/or irritation to 
the following nerves: ilioinguinal, iliohypogastric and genital 
branch of genitofemoral nerve.

Currently with non-tension techniques of hernia repair, long-
term complications include higher rate of pain syndrome com-
pared to hernia recurrence.

Application of synthetic materials allows for optimal support 
of sites with reduced resistance in the inguinal canal. On the 
other hand, it promotes proliferation, reactions to foreign body, 
fibrosis and scar formation, which impairs normal anatomy of 
the groin. Those changes are the cause of nerve entrapment [23].

In the literature, the term genitofemoral neuralgia is often en-
countered. Historically, a clinical syndrome of various symptoms 
including pain, burning sensation, discomfort or itching in the 
inguinal region was first described in 1942. The reported case 
regarded a patient undergoing appendectomy [24].

Possible causes of pain:
• Proliferation involving the nerve
• Thermal injury to the nerve. Genital branch of the 

genitofemoral nerve passes  in close proximity to the 
cremasteric artery. Ligation of this artery may result in 
nerve injury [25]

• Inflammation, retroperitoneal abscess
• Abscess in the location of the psoas major muscle
• Neuroma of nerve endings when protecting genital 

branch of the genitofemoral nerve using Shouldice 
technique [26]

• Direct irritation of nerve endings by the implanted 
material [27]

• Indirect nerve injury due to granulocyte infiltration [28].
Three types of inguinal pain can be distinguished. In 50% of 
cases, it is caused by damage and/or irritation to branches of 
peripheral nerves. Patients experience stabbing pain which can 
radiate to the scrotum, testicles, thighs or back. Symptoms of 
neuralgia are present.

On physical examination, neurological signs are noticeable 
(hypoesthesia, paresthesia, hyperesthesia, increased reaction 
to pain stimuli) [29].

In 25% of cases, symptoms unrelated to nerve damage are pres-
ent. They are caused by mechanical irritation of periosteum 
of the pubic tubercle, irritation by a foreign body (mesh), re-
action to sutures which can trigger inflammation in the op-
erated site, soft tissues and skeletal muscles. Another 25% of 
patients report diffuse pain of the inguinal region in the pro-
jection of the proximal part of the spermatic cord, without 
symptoms of nerve entrapment (funiculodynia). This late pain 
syndrome can be caused by venous congestion or mesh-relat-
ed inflammation [30].

‘Hernia surgeons should feel responsible for this iatrogenic com-
plication and should consider incorporating selective neurecto-
my in their surgical armamentarium.’ [31]

Genitofemoral neuralgia (GFN) is usually an unintended com-
plication of surgery involving the inguinal region, including 
appendectomy, cesarean section, inguinal lymph node biopsy 
and prevailing herniorraphy of inguinal and femoral hernia.

Among available therapeutic modes that are classified as mul-
timodal analgesia, the following can be distinguished:

PHARMACOTHERAPY

• Injection of local analgesics with steroids to reduce pain 
and local inflammation

• Tricyclic antidepressants
• Opioids
• Gabapentin
• Pregabalin
• NSAIDs
• Serotonin re-uptake inhibitors
• Anticonvulsants [32,33,34,35,36]

ABLATION OF INGUINAL CANAL NERVES 
UNDER ULTRASOUND GUIDANCE. 
APPLICATION OF RADIO-FREQUENCY WAVES 
(RF ABLATION) OR LOW TEMPERATURE 
(CRYOABLATION) [37,38].

SURGICAL TREATMENT – SELECTIVE 
NEURECTOMY

In severe cases of inguinodynia, standardized triple neurecto-
my is recommended, when the following nerves are identified 
and partially resected:

• Iliohypogastric
• Ilioinguinal
• Genital branch of genitofemoral nerve [39,40,41,42,43].

Despite attempts to objectively assess pain sensation, it remains 
a subjective feeling with individual variability.

Some clinical situations may affect pain perception during the 
perioperative period. Detailed assessment of each of them re-
quires further analysis.

In our study, wound drainage did not influence perception of 
pain after procedure.
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Tab. XII. Pain level on postoperative day 0, 1, 2 with respect to different factors in patients with a scrotal or recurrent hernia

FACTOR DAY RESPONSE MEAN STANDARD DEVIATION TEST RESULT SIGNIFICANCE LEVEL

Local administration of 20 mL of 
0.5% bupivacaine 

day 0 No 4.36 1.15 1.92 0.064

Yes 2.70 2.06

day 1 No 4.00 1.57 0.85 0.437

Yes 3.50 1.84

day 2 No 2.71 1.44 1.57 0.138

Yes 1.60 1.51

Ketoprofen (Ketonal 100 mg 2x/24h) day 0 No 5.33 1.15 1.91 0.066

Yes 3.43 1.72

day 1 No 4.33 0.58 0.77 0.505

Yes 3.71 1.76

day 2 No 3.33 0.58 1.12 0.310

Yes 2.10 1.58

Metamizole (Pyralgin 500 mg 2x/24h) day 0 No 3.64 1.84 0.00 >0.999

Yes 4.00 0.00

day 1 No 3.59 1.56 2.00 0.043

Yes 6.00 1.41

day 2 No 2.18 1.56 0.75 0.522

Yes 3.00 1.41

Tramadol (Poltram 100 mg 2x/24h) day 0 No 3.38 1.69 0.67 0.528

Yes 3.81 1.83

day 1 No 3.13 1.36 1.74 0.093

Yes 4.13 1.75

day 2 No 1.88 1.81 0.88 0.417

Yes 2.44 1.41

No complications day 0 No 3.59 1.82 0.76 0.522

Yes 4.50 0.71

day 1 No 3.77 1.74 0.11 0.957

Yes 4.00 0.00

day 2 No 2.41 1.50 1.62 0.145

Yes 0.50 0.71

Skin and subcutaneous edema 
surrounding wound

day 0 No 3.59 1.82 0.76 0.522

Yes 4.50 0.71

day 1 No 3.77 1.74 0.11 0.957

Yes 4.00 0.00

day 2 No 2.23 1.54 0.38 0.725

Yes 2.50 2.12

Ecchymosis day 0 No 3.61 1.78 1.05 0.417

Yes 5.00 -

day 1 No 3.78 1.70 0.07 > 0.999

Yes 4.00 -

day 2 No 2.17 1.53 1.27 0.333

Yes 4.00 -
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Testicular or scrotal edema on the 
operated side

day 0 No 3.83 1.72 0.73 0.494

Yes 3.17 1.94

day 1 No 4.11 1.64 1.97 0.056

Yes 2.83 1.47

day 2 No 2.39 1.50 0.86 0.415

Yes 1.83 1.72

Foley’s catheter day 0 No 3.29 1.64 1.44 0.179

Yes 4.22 1.99

day 1 No 4.07 1.64 0.16 0.877

Yes 3.78 1.30

day 2 No 2.07 1.54 0.94 0.369

Yes 2.78 1.39

Drain day 0 No 5.00 0.82 1.91 0.067

Yes 3.47 1.81

day 1 No 4.50 0.58 1.25 0.250

Yes 3.63 1.83

day 2 No 1.75 0.96 0.88 0.409

Yes 2.42 1.64

Anesthesia day 0 Regional 3.83 1.61 1.58 0.167

General 0.00 -

day 1 Regional 3.74 1.68 1.12 0.417

General 5.00 -

day 2 Regional 2.30 1.55 0.74 0.583

General 1.00 -

Indirect hernia day 0 No 3.61 1.78 1.05 0.417

Yes 5.00 -

day 1 No 3.78 1.70 0.07 >0.999

Yes 4.00 -

day 2 No 2.17 1.53 1.27 0.333

Yes 4.00 -

Direct hernia day 0 No 3.83 1.61 1.58 0.167

Yes 0.00 -

day 1 No 3.74 1.68 1.12 0.417

Yes 5.00 -

day 2 No 2.30 1.55 0.74 0.583

Yes 1.00 -

Posterior inguinal canal wall insufficiency day 0 No 3.83 1.61 1.58 0.167

Yes 0.00 -

day 1 No 3.74 1.68 1.12 0.417

Yes 5.00 -

day 2 No 2.30 1.55 0.74 0.583

Yes 1.00 -

Amyand hernia day 0 No 3.59 1.82 0.76 0.522

Yes 4.50 0.71

day 1 No 3.95 1.53 1.19 0.304

Yes 2.00 2.83

day 2 No 2.27 1.49 0.16 0.877

Yes 2.00 2.83
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More frequent dressing changes were associated with increased 
postoperative pain sensation.

Reduction of pain is explained by smaller amount of blood and 
its metabolites collecting locally.

Scrupulous surgical technical, delicate preparation of inguinal 
canal structures and maintaining homeostasis provide com-
fortable local and general state after hernia repair.

CONCLUSIONS

Based on the presented non-homogenous group od 133 patients 
(82% isolated inguinal hernia, 14% scrotal hernia, 5% recurrent 
hernia) and conducted statistical analysis, we assessed the inter-
vention in which 0.5% bupivacaine was injected into critical re-
gions of the inguinal canal (57% of patients with isolated ingui-
nal hernia, 42% with scrotal or recurrent hernia) and it did not 
decrease pain sensation evaluated using the NRS scale on the 
day of operation and postoperative day 1 and 2.

In the case of anomalies of the operated site including edema, 
ecchymosis and hematoma, the assessed pain on postoperative 
day 2 was significantly greater

Postoperative urinary retention and urethral catheterization 
was associated with increased pain reported by patients

Pain intensity recorded on postoperative day 2 was correlated 
with more frequent dressing changes (two or more changes)

In the case of intraoperative diagnosis of concurrent direct and 
indirect inguinal hernia (‘pantaloon hernia’), less intense pain 
was noted on postoperative day 1 On the operation day, pain 
level assessed on NRS numerical scale was similar between pa-
tients with scrotal or recurrent hernia and patients with isolat-
ed inguinal hernia (3.7 vs. 4.2)

For comparison, pain intensity assessed on postoperative day 
1 and 2 was significantly higher for scrotal and recurrent her-
nia (3.8; 2.2 vs. 2.9; 0.8).

The previously stated advice preventing against development 
and late treatment of iatrogenic inguinal pain syndrome is worth 
considering in daily surgical practice.

It seems that the protective effect of drainage against operated 
site complications including edema, ecchymosis or hematoma 
fulfills those requirements.

Inguinal drainage both above and below the aponeurosis of the 
abdominal external oblique muscle can effectively reduce in-
tensity of pain. In the case of scrotal and recurrent hernia, it 
should be treatment of choice.

Age, sex, duration of intervention and hospital stay, choice of 
an analgesic and type of inguinal canal anomaly did not influ-
ence the registered pain sensation.

All efforts leading to uncomplicated condition of the wound 
may be associated with lowered pain.

Prevention of inguinal pain syndrome after an elective hernia 
repair is a recommendable strategy.

Successful reduction of pain during and immediately after her-
nia repair lowers fear of another intervention and promotes 
trust in the physician.

An elective and service character of hernia repair should facil-
itate actions alleviating pain.

It is valuable for the surgical practice to perform varied actions 
intended to alleviate pain immediately after an intervention.

SUMMARY

Managing postoperative pain, it is recommended to implement 
strategy of so-called multimodal analgesia. Application of many 
substances with different mechanisms and time of action is an 
optimal strategy.

In our study, regional and additional intraoperative use of a 
local analgesic (up to 20 mL of 0.5% bupivacaine) did not sig-
nificantly reduce postoperative pain assessed on postoperative 
day 0, 1 and 2.

Based on medical notes, it was determined that complications 
of the operated site including skin and subcutaneous edema, 
ecchymosis and inguinal hematoma significantly increase pain 
sensation assessed immediately after inguinal hernia repair. 
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