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Abstract
Introduction
To date, Lichtenstein tension-free mesh hernioplasty is being adopted widely for inguinal hernia repair in
adults, although it is accompanied by procedural complications such as recurrences, infection, testicular
atrophy, post-operative pain, and nerve injury. As the recurrence rate decreased after Lichtenstein's
tension-free hernioplasty, surgeons’ point of focus shifted more toward postoperative groin pain
(inguinodynia) after inguinal hernia repair, as it has become a quite significant problem. The nerves of
interest in the inguinal region are ilioinguinal, iliohypogastric, genitofemoral, and lateral femoral cutaneous
nerves. Out of all the nerves, the ilioinguinal nerve is at the greatest risk of entrapment during meshplasty.
Chronic groin pain is quite significant following hernia repair, and irrespective of the severity, it can
interfere with normal daily activity. The traditional surgical technique recommends the preservation of the
ilioinguinal nerve to avoid the morbidity associated with the cutaneous sensory loss supplied by the nerve.
One popular belief is that if we excise the ilioinguinal nerve, then the chance of getting post-operative
neuralgia due to entrapment, inflammation, neuroma, or fibrotic reactions will almost become zero. Hence,
this study was conducted to evaluate the effect of prophylactic excision of the ilioinguinal nerve in the
patients undergoing Lichtenstein hernioplasty for inguinal hernias.

Methods
All consecutive male patients presenting to the Department of Surgery with inguinal hernia and age above
18 years were included in the study. All the patients were operated on under spinal anesthesia. Lichtenstein
tension-free hernia repair was taken as the standard procedure for hernia repair. Patients in whom the nerve
was preserved were kept in group A, whereas group B comprised patients who had undergone neurectomy.
Patients were followed up regarding pain at first, third, and sixth months, at rest, and after exercise. The pain
was graded according to the VAS (visual analog scale) scoring.

Results
In the present study, out of a total of 92 patients, 80 patients were included. In the first month, 15% of the
patients in group A had mild pain, while 5% in group B had experienced a moderate degree of pain at rest.
After exercise, the result was 30% in group B. Similarly, in the third month of follow-up, it was found that
25% of the patients in group A experienced mild pain, while 12.5% complained about a moderate degree of
pain who had to take analgesics for a longer period. After putting them to exercise and then grading the
pain, it was found that 32.5% in group A and 15% in group B experienced pain. After follow-up for six
months in both groups, it was revealed that there was no significant difference in post-operative pain at rest
(10% and 7.5% in groups A and B, respectively). After exercise, 20% of patients in group A complained of
pain, while in group B, only 10% experienced pain. There was no significant difference between both the
groups while comparing chronic groin pain at rest and after exercise, and after different time intervals in
follow-up (p = 0.4513 and 0.548, respectively).

Conclusion
Prophylactic excision of the ilioinguinal nerve in Lichtenstein tension-free meshplasty decreased the
incidence of chronic groin pain after surgery but it was statistically insignificant. Furthermore, this
procedure did not affect the quality of life after surgery.

Categories: Neurology, Pain Management, General Surgery
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Introduction
By definition, a protrusion of a viscous or a part of viscous through an abnormal opening in the walls of its
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containing cavity is called a hernia [1]. There are many classifications for hernias, but the Nyhus
classification is accepted worldwide [2]. Inguinal hernia is the most common abdominal wall hernia and
accounts for 80% of the total hernias in adults [3]. Around 90% of all groin hernias are inguinal hernias,
which affect 25% of adult males in their lifetime [4]. Men are 25 times more likely to have a groin hernia than
women. An indirect inguinal hernia is the most common hernia, regardless of gender. In men, indirect
hernias predominate over direct hernias at a ratio of 2:1 [5]. History has witnessed many interesting facts
about hernia treatment, starting from medical conservative therapy to the evolution of different surgical
techniques. It was Bassini who proposed a comprehensive understanding of inguinal anatomy and a
successful hernia repair with minimal morbidity. Tissue-based repair of McVay, Shouldice, and even modern
Desarda techniques are considered derivatives of Bassini. But the revolutionary change in the treatment of
hernia occurred after Lichtenstein first introduced meshplasty for the tension-free repair of hernia. To date,
Lichtenstein tension-free mesh hernioplasty is being adopted widely for inguinal hernia repair in adults,
although it is accompanied by procedural complications such as recurrences, infection, testicular atrophy,
post-operative pain, and nerve injury. As the recurrence rate decreased after Lichtenstein's tension-free
hernioplasty, surgeons’ point of focus shifted more toward post-operative groin pain (inguinodynia) after
inguinal hernia repair, as it has become a quite significant problem, i.e., 63% of the patients experience
postoperative groin pain [6].

Chronic groin pain following inguinal hernia repair is defined as pain lasting more than six months after
surgery [7]. Chronic groin pain can be classified into neuropathic, nociceptive (somatic), and visceral pain
[8].

Nociceptive pain is the most common of the three, and the etiology is fibrosis over the mesh (more in the
small pores compared to the large pores), mechanical pressure by folding of the mesh by displacement or
contraction of the mesh. Nerves may get injured by surrounding structures such as periosteal layers or
musculotendinous tissue or due to post-operative causes [9]. Visceral pain is felt due to the sympathetic
plexus injury and may be felt during ejaculation as the pain travels by the afferent autonomic fibers.

Neuropathic pain occurs due to direct nerve injuries by either accidental cutting or excessive traction. It may
also happen through damage by electrocoagulation, or entrapment by the perineural fibrosis, suture
material, stapler, or by the mesh itself [10]. Direct nerve injury causes partial or complete resection of
nerves.

The nerves of interest in the inguinal region are ilioinguinal, iliohypogastric, genitofemoral, and lateral
femoral cutaneous nerves. Ilioinguinal and iliohypogastric nerves are encountered in the anterior dissection,
and the last two nerves become endangered during laparoscopic repair of the inguinal hernia. Despite the
anatomic variation among the nerves in the inguinal region, all the nerves are identifiable individually in
70% to 90% of cases. Out of all the nerves, the ilioinguinal nerve is at the greatest risk of entrapment during
meshplasty.

The ilioinguinal nerve (L1) arises from the anterior ramus of the first lumbar nerve root in the lumbar
plexus. After exiting the plexus, it then travels across the quadrates lumborum as it courses laterally and
passes the iliacus as it approaches the iliac crest. Then it wraps anteriorly and pierce the transverse
abdominis and internal oblique muscle (posterior wall of the inguinal canal) to become the content of the
canal. It travels in the inguinal canal with the spermatic cord until it leaves a superficial inguinal ring. It
provides a sensory supply to the skin of the upper and medial parts of the thigh. In males, it supplies the root
of the penis and the upper part of the scrotum, while in females it innervates the mons pubis and labium
majus.

As per the report, chronic groin pain is quite significant, ranging from 19% to 62.9% following hernia repair,
and irrespective of the severity, it can interfere with normal daily activity [11]. Hence, it is a challenge for
the surgeons to treat this problem, which is often very difficult.

There are two types of options to treat the long-term complications of post-operative inguinodynia, i.e, non-
surgical and surgical. Non-surgical options include the use of analgesics (NSAIDS, antidepressants), a
peripheral nerve block with local anesthesia, transcutaneous electric nerve stimulation, laser therapy, pulsed
radiofrequency, whereas surgical options include revise operation for recurrence and meshoma, removal of
fixation material, selective neurolysis or neurectomy of ilioinguinal, iliohypogastric, or genitofemoral nerve,
and removal of mesh and further hernia repair.

The traditional surgical technique recommends preservation of the ilioinguinal nerve to avoid the morbidity
associated with the cutaneous sensory loss supplied by the nerve to the groin, medial aspect of the thigh,
upper part of the scrotum, and the root of the penis.

One popular belief is that if we excise the ilioinguinal nerve, then the chance of getting post-operative
neuralgia due to entrapment, inflammation, neuroma, or fibrotic reactions will almost become zero [12].
Hence, this study was conducted to evaluate the effect of prophylactic excision of the ilioinguinal nerve in
the patients undergoing Lichtenstein hernioplasty for inguinal hernias.
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Materials And Methods
The study was conducted in the Department of Surgery at a tertiary care hospital in Eastern India from
February 2019 to January 2020. The study was approved by the Ethics Committee of the institute (Bhima
Bhoi Medical College & Hospital, Balangir, Odisha, with project no-9/05.02.2019) and has been performed
following the ethical standards laid down in an appropriate version of the Declaration of Helsinki (as revised
in Brazil 2013).

All consecutive male patients presenting to the Department of Surgery with inguinal hernia and age above
18 years were included in the study. The details of the patients and the findings were recorded. Patients with
diabetes mellitus, complicated inguinal hernia (obstructed/strangulated), bilateral inguinal hernia, previous
surgeries with lower abdominal or paramedian incision or incision in the inguinal region, recurrent inguinal
hernia, mesh allergy and subsequent hernia repair, previous history of trauma and pain in the inguinal
region, history of low back pain, and any previous spinal disorders were excluded from the study.

The study was designed as a prospective, open-labeled, parallel-arm, randomized controlled trial. Block
randomization was carried out using a computer program with randomly selected block sizes of four and six.
Allocation concealment was ensured by a serially numbered opaque-sealed envelope (SNOSE).

All consecutive patients with inguinal hernia were recruited in the primary cohort after obtaining written
informed consent.

Patients were selected after thorough history taking, clinical examination, laboratory investigations, and
radiological investigation (chest X-ray and sonography of the abdomen & pelvis). All the patients were
operated on under spinal anesthesia. Lichtenstein tension-free hernia repair was taken as the standard
procedure for hernia repair. Patients in whom the nerve was preserved were kept in group A, and group B
comprised patients who had undergone neurectomy.

Careful dissection of the inguinal canal was performed layer by layer. The ilioinguinal nerve was identified
and preserved in group A patients, whereas, in group B, it was cut near the deep inguinal ring. The nerve
was identified and stretched back to the point where it came out of the internal oblique near the deep ring.
Then it was transected and ligated, and the proximal ligated end was buried in the internal oblique muscle
to prevent neuroma formation. At the medial end, the nerve was cut very close to the lateral border of the
rectus muscle (the desired effect was obtained by pulling the nerve laterally). Lichtenstein tension-free mesh
repair was performed using a polypropylene mesh of size 7x15 cm, which was again cut into the appropriate
size of the posterior wall and was placed in position using Prolene 2-0 (Ethicon Inc., Somerville, NJ) non-
absorbable suture.

Patients were given antibiotics and analgesics for five days to decrease post-operative pain and infection.
Suture were removed between 8 and 10 days depending on the condition of the surgical wound. Follow-up
was done regarding pain at first, third, and sixth months, at rest, and after exercise (coughing 10 times,
walking up three flights of the staircase, and cycling for 10 minutes). The pain was graded according to the
VAS (visual analog scale) scoring [13].

Statistical analysis
Data were analyzed using SPSS Statistics for Windows, Version 20.0 (IBM Corp., Armonk, NY). Appropriate
statistical tests were used to compare the results of groups A and B. A p-value of <0.05 was considered
statistically significant.

Results
In the present study, out of a total of 92 patients, 80 patients were included (Figure 1).
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FIGURE 1: The overall scheme as per the CONSORT flowchart
CONSORT, CONsolidated Standards Of Reporting Trials

Due to non-agreement to participate in the study, 12 patients were excluded. The demographic profile of the
patients in both groups was comparable. On immediate post-operative days, there was no significant
difference in pain between both the groups till the removal of stitches and discharge of the patients. The
chronic groin pain at rest and after exercise are given in Tables 1, 2.

Time of study Group A Group B p-Value

One month 15% (6) 5% (2)

0.4513Three months 25% (10) 12.5% (5)

Six months 10% (4) 7.5% (3)

TABLE 1: Incidence of chronic groin pain at rest
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Time of study Group A Group B p-Value

One month 30% (12) 7.5% (3)

0.548Three months 32.5% (13) 15% (6)

Six months 20% (8) 10% (4)

TABLE 2: Incidence of chronic groin pain after exercise

However, at first month, 15% of the patients in group A had mild pain, while 5% in group B had experienced
a moderate degree of pain at rest. After exercise, the result was 30% in group B.

Similarly, in the third month of follow-up, it was found that 25% of the patient in group A experienced mild
pain, while 12.5% complained about a moderate degree of pain and had to take analgesics for a longer
period. After putting them to exercise and then grading the pain, it was found that 32.5% in group A and
15% in group B experienced pain.

After follow-up for six months in both groups, it was revealed that there was no significant difference in
post-operative pain at rest; it was 10% and 7.5% in groups A and B, respectively. But when they were
subjected to minimal exercise, there was a significant difference in results. 20% of patients in group A
complained of pain, while in group B only 10% experienced pain.

There was no significant difference between both the groups while comparing chronic groin pain at rest and
after exercise after different time intervals in follow-up (p = 0.4513 and 0.548, respectively).

In the present study, there were neither major complications nor any complaints regarding the recurrence of
the hernia. Ilioinguinal nerve excision was not associated with any reduction in the quality of life assessed
during the follow-up.

Discussion
As recurrence rates of inguinal hernia have dramatically reduced after the introduction of meshplasty, post-
operative chronic groin pain becomes the next concern for the surgeons as it is one of the most common
complaints that affects the patient's satisfaction and quality of life after hernioplasty [10,14]. The
mechanism for post-operative groin pain is due to inflammation and fibrosis caused by the mesh that is near
the ilioinguinal nerve [15].

Ravichandran et al. were the first to study the effect of ilioinguinal neurectomy [16]. They performed the
trial in the patients with a bilateral inguinal hernia in which they performed neurectomy on one side and
preservation of the nerve on another side. The trial was found out to be a non-inferiority trial as there was
no such evidence to support the benefit of ilioinguinal neurectomy. This study was limited by its small
sample size and short follow-up period. Also, they did not compare between two groups and did not study
the chronic groin pain after various exercises.

In another study conducted by Dittrick et al. who randomly divided 156 patients into two groups by
performing nerve preservation and nerve transection, there was no significant difference between both the
groups after one month of follow-up [17]. They also did not study groin pain, numbness, or pain after various
exercises.

In the present study, the post-operative pain at rest after one month was 5% in group B population, while it
was more (15%) in group A. The pain became exaggerated in both groups after exercise (30% vs. 7.5% in
groups A and B, respectively).

Similarly, at three months post-operation, groin pain at rest was found in 12.5% of the group B population as
compared to 25% of the group A population. This change became more significant when both groups were
studied after exercise. The results obtained were 15% in group B vs. 32.5% in group A; these results are
comparable with those in the study conducted by Malekpour et al. in 2008 (12.5% [nerve preservation] vs.
26.9% [nerve division]) [18].

At six months, this study showed a result of 7.5% in group B vs. 10% in group A at rest and after exercise, the
result became 10% in group B vs. 20% in group A, which was nearly the same as the results obtained by Mui
et al. in 2006 (19.2% [nerve preservation] vs. 8.2% [nerve division]) [19].

There was no significant difference between both the groups while comparing chronic groin pain at rest and
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after exercise after different time intervals in follow-up (p = 0.4513 and 0.548, respectively).

In this study, we did not consider the pain experienced during the first week as it might be due to an
operative procedure or infection. It was controlled by the use of antibiotics along with analgesics till the
removal of stitches.

There are a few limitations in the present study. The sample size of the study was small and it was a single-
center study.

Conclusions
The results of the study revealed that prophylactic excision of the ilioinguinal nerve in Lichtenstein
tension-free meshplasty decreased the incidence of chronic groin pain after surgery, but it was statistically
insignificant. Furthermore, this procedure did not affect the quality of life after surgery. This procedure also
had no specific complications. As the sample size was less, further studies may be needed to establish the
conclusion of the study.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Institutional Ethical
Committee, Bhima Bhoi Medical College & Hospital, Balangir, Odisha issued approval 9/05.02.2019. The
randomized controlled trial was conducted in patients after receiving approval vide Project No-9/05.02.2019
from the Institutional Ethical Committee, Bhima Bhoi Medical College & Hospital, Balangir, Odisha. .
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Lassandro F, Iasiello F, Pizza NL, Valente T, Stefano ML, Grassi R, Muto R: Abdominal hernias: radiological

features. World J Gastrointest Endosc. 2011, 3:110-7. 10.4253/wjge.v3.i6.110
2. Renzulli P, Frei E, Schäfer M, Werlen S, Wegmüller H, Krähenbühl L: Preoperative Nyhus classification of

inguinal hernias and type-related individual hernia repair. A case for diagnostic laparoscopy. Surg Laparosc
Endosc. 1997, 7:373-7.

3. Cunningham J, Temple WJ, Mitchell P, Nixon JA, Preshaw RM, Hagen NA: Cooperative hernia study. Pain in
the postrepair patient. Ann Surg. 1996, 224:598-602. 10.1097/00000658-199611000-00003

4. Hammoud M, Gerken J: Inguinal hernia. StatPearls [Internet]. StatPearls Publishing, Treasure Island, FL;
2021.

5. Kamat M, Singh N, Nattey K: A rare encounter of obstructed direct inguinal hernia of sliding variety . Int J
Surg Case Rep. 2018, 49:209-14. 10.1016/j.ijscr.2018.06.025

6. Reinpold WM, Nehls J, Eggert A: Nerve management and chronic pain after open inguinal hernia repair: a
prospective two phase study. Ann Surg. 2011, 254:163-8. 10.1097/SLA.0b013e31821d4a2d

7. Alfieri S, Amid PK, Campanelli G, et al.: International guidelines for prevention and management of post-
operative chronic pain following inguinal hernia surgery. Hernia. 2011, 15:239-49. 10.1007/s10029-011-
0798-9

8. Bjurstrom MF, Nicol AL, Amid PK, Chen DC: Pain control following inguinal herniorrhaphy: current
perspectives. J Pain Res. 2014, 7:277-90. 10.2147/JPR.S47005

9. Amid PK: Causes, prevention, and surgical treatment of postherniorrhaphy neuropathic inguinodynia: triple
neurectomy with proximal end implantation. Hernia. 2004, 8:343-9. 10.1007/s10029-004-0247-0

10. Courtney CA, Duffy K, Serpell MG, O'Dwyer PJ: Outcome of patients with severe chronic pain following
repair of groin hernia. Br J Surg. 2002, 89:1310-4. 10.1046/j.1365-2168.2002.02206.x

11. Hakeem A, Shanmugam V: Current trends in the diagnosis and management of post-herniorraphy chronic
groin pain. World J Gastrointest Surg. 2011, 3:73-81. 10.4240/wjgs.v3.i6.73

12. Khoshmohabat H, Panahi F, Alvandi AA, Mehrvarz S, Mohebi HA, Shams Koushki E: Effect of ilioinguinal
neurectomy on chronic pain following herniorrhaphy. Trauma Mon. 2012, 17:323-8.

13. Delgado DA, Lambert BS, Boutris N, McCulloch PC, Robbins AB, Moreno MR, Harris JD: Validation of digital
visual analog scale pain scoring with a traditional paper-based visual analog scale in adults. J Am Acad
Orthop Surg Glob Res Rev. 2018, 2:e088. 10.5435/JAAOSGlobal-D-17-00088

14. Callesen T, Bech K, Kehlet H: Prospective study of chronic pain after groin hernia repair . Br J Surg. 1999,
86:1528-31. 10.1046/j.1365-2168.1999.01320.x

15. Heise CP, Starling JR: Mesh inguinodynia: a new clinical syndrome after inguinal herniorrhaphy? . J Am Coll
Surg. 1998, 187:514-8. 10.1016/s1072-7515(98)00215-4

16. Ravichandran D, Kalambe BG, Pain JA: Pilot randomized controlled study of preservation or division of
ilioinguinal nerve in open mesh repair of inguinal hernia. Br J Surg. 2000, 87:1166-7. 10.1046/j.1365-
2168.2000.01529.x

17. Dittrick GW, Ridl K, Kuhn JA, McCarty TM: Routine ilioinguinal nerve excision in inguinal hernia repairs .

2021 Bara et al. Cureus 13(12): e20306. DOI 10.7759/cureus.20306 6 of 7

https://dx.doi.org/10.4253/wjge.v3.i6.110
https://dx.doi.org/10.4253/wjge.v3.i6.110
https://pubmed.ncbi.nlm.nih.gov/9348615/
https://dx.doi.org/10.1097/00000658-199611000-00003
https://dx.doi.org/10.1097/00000658-199611000-00003
https://www.ncbi.nlm.nih.gov/books/NBK513332/
https://dx.doi.org/10.1016/j.ijscr.2018.06.025
https://dx.doi.org/10.1016/j.ijscr.2018.06.025
https://dx.doi.org/10.1097/SLA.0b013e31821d4a2d
https://dx.doi.org/10.1097/SLA.0b013e31821d4a2d
https://dx.doi.org/10.1007/s10029-011-0798-9
https://dx.doi.org/10.1007/s10029-011-0798-9
https://dx.doi.org/10.2147/JPR.S47005
https://dx.doi.org/10.2147/JPR.S47005
https://dx.doi.org/10.1007/s10029-004-0247-0
https://dx.doi.org/10.1007/s10029-004-0247-0
https://dx.doi.org/10.1046/j.1365-2168.2002.02206.x
https://dx.doi.org/10.1046/j.1365-2168.2002.02206.x
https://dx.doi.org/10.4240/wjgs.v3.i6.73
https://dx.doi.org/10.4240/wjgs.v3.i6.73
https://pubmed.ncbi.nlm.nih.gov/24350117/
https://dx.doi.org/10.5435/JAAOSGlobal-D-17-00088
https://dx.doi.org/10.5435/JAAOSGlobal-D-17-00088
https://dx.doi.org/10.1046/j.1365-2168.1999.01320.x
https://dx.doi.org/10.1046/j.1365-2168.1999.01320.x
https://dx.doi.org/10.1016/s1072-7515(98)00215-4
https://dx.doi.org/10.1016/s1072-7515(98)00215-4
https://dx.doi.org/10.1046/j.1365-2168.2000.01529.x
https://dx.doi.org/10.1046/j.1365-2168.2000.01529.x
https://dx.doi.org/10.1016/j.amjsurg.2004.08.039


Am J Surg. 2004, 188:736-40. 10.1016/j.amjsurg.2004.08.039
18. Malekpour F, Mirhashemi SH, Hajinasrolah E, Salehi N, Khoshkar A, Kolahi AA: Ilioinguinal nerve excision

in open mesh repair of inguinal hernia--results of a randomized clinical trial: simple solution for a difficult
problem?. Am J Surg. 2008, 195:735-40. 10.1016/j.amjsurg.2007.09.037

19. Mui WL, Ng CS, Fung TM, et al.: Prophylactic ilioinguinal neurectomy in open inguinal hernia repair: a
double-blind randomized controlled trial. Ann Surg. 2006, 244:27-33. 10.1097/01.sla.0000217691.81562.7e

2021 Bara et al. Cureus 13(12): e20306. DOI 10.7759/cureus.20306 7 of 7

https://dx.doi.org/10.1016/j.amjsurg.2004.08.039
https://dx.doi.org/10.1016/j.amjsurg.2007.09.037
https://dx.doi.org/10.1016/j.amjsurg.2007.09.037
https://dx.doi.org/10.1097/01.sla.0000217691.81562.7e
https://dx.doi.org/10.1097/01.sla.0000217691.81562.7e

	Role of Neurectomy in Inguinodynia Following Hernioplasty: A Randomized Controlled Trial
	Abstract
	Introduction
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Statistical analysis

	Results
	FIGURE 1: The overall scheme as per the CONSORT flowchart
	TABLE 1: Incidence of chronic groin pain at rest
	TABLE 2: Incidence of chronic groin pain after exercise

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


