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ABSTRACT 

Objective: 

1) To assess whether elective ilioinguinal neurectomy during inguinal 

hernioplasty reduces incidence of postoperative inguinodynia  

2) To assess the difference in morbidity and quality of life between a control 

group where nerves were preserved and the group undergoing elective 

ilioinguinal neurectomy 

Background: While the recurrence rate of inguinal hernia repairs is 

significantly reduced by the use of mesh and tension free techniques, post 

herniorraphy, hernioplasty chronic pain remains the concern for hernia 

surgeons. Neuropathic pain has a universally reported rate of 5-8% 2. The price 

for artificial prosthesis has been high with pain ranging from 10 % to 50% 3. 

Elective neurectomy of ilioinguinal nerve can prevent postoperative 

inguinodynia 4. Groin re-exploration after the patient develops inguinodynia as a 

separate procedure is difficult because of abundant scar 4. Sensory deprivation 

in the distribution of these structures is better tolerated by the patient than 

chronic or persistent pain 4.  

Methods:100 patients who underwent inguinal hernioplasty are split into two 

groups, one control group (50 patients) where the nerves were preserved and the 

second case group (50 patients) undergoing elective ilioinguinal neurectomy, in 
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Department of General Surgery, Coimbatore medical college hospital. Pain was 

assessed using visual analog score during the postoperative period, at 3 months 

and 1 year follow up.  

Results: There was a statistically significant decrease in pain scores in the 

postoperative period and at 3 months and 1 year follow up in the neurectomy 

group. There was no significant differences in analgesic usage during the 

postoperative period. There was statistically significant decrease in duration of 

stay in the neurectomy group. There was no subjective experience of loss of 

sensation, numbness or paresthesia. 

 

Conclusions: Routine ilioinguinal neurectomy during elective hernioplasty can 

be used to reduce inguinodynia without obvious side effects. Thus, we can 

prevent patients from suffering from debilitating inguinal pain interfering with 

the quality of their lives. 

 

 

KEYWORDS: 

Ilioinguinal neurectomy, postoperative inguinodynia, chronic inguinal pain post 

hernioplasty 
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INTRODUCTION 

Lifetime occurrence of groin hernia is 27-43 % in men1.Inguinal hernias are 

almost always symptomatic and the only cure is surgery2.  

Approximately one-third of inguinal hernia patients are asymptomatic 4. Until 

recently, inguinal hernia management involved surgical repair regardless of the 

presence of symptoms. The rationale being that surgery for asymptomatic 

inguinal hernias prevents hernia complications (incarceration or strangulation). 

Surgical management was also recommended for asymptomatic inguinal hernias 

because it was considered safe, effective, and associated with low morbidity. 

However, until recently, the natural history of untreated inguinal hernias, 

especially, the incidence of complications was unknown. Current literature now 

suggests the possibility of surgical overtreatment of men with asymptomatic 

inguinal hernias. Based on the current literature, it is not possible to determine if 

a watchful waiting management strategy is safe for symptomatic men with 

inguinal hernias. Similarly, it is impossible to determine the hernia complication 

rate (strangulation or bowel obstruction) in symptomatic patients. Additionally, 

watchful waiting raises ethical issues about observing symptomatic patients3. 

Emergent repair of incarcerated or strangulated inguinal hernias in men is 

associated with higher morbidity and mortality compared with elective repair in 

men with symptomatic inguinal hernias. The crossover rate to surgery in men 
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with minimal symptomatic inguinal hernias is high due to the development of 

symptoms, mostly pain.  

The first groin hernia surgeries were done during the end of the 16th century. 

The involved hernia sac reduction and resection and posterior wall 

reinforcement of the inguinal canal approximating its muscular and fascial 

components. Subsequently, many hernia repair variants were introduced. 

Prosthetic material utilization commenced in the 1960s, initially only in elderly 

patients with recurrent inguinal hernias3.Worldwide, inguinal hernia repair is 

one of the most common surgeries, performed on more than 20 million people 

annually1. 

Table 1: Current inguinal hernia repair techniques3 

Non – mesh techniques Shouldice 

Bassini  (and many variations) 

 

Desarda  

Open mesh techniques Lichenstein 

Trans inguinal pre peritoneal (TIPP) 

Trans rectal pre peritoneal(TREPP) 

Plug and patch 
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PHS ( bilayer) 

Variations  

Endoscopic techniques Totally extraperitoneal (TEP) 

Trans abdominal pre-peritoneal 

repair(TAPP) 

Single incision laparoscopic repair(SILS) 

Robotic repair 

Choosing the best or most suitable groin hernia repair technique is a true 

challenge.  

The best operative technique should have the following attributes:  

1)low risk of complications (pain and recurrence),  

2)easy to learn,  

3)fast recovery, 

4)reproducible results and  

5)cost effectiveness3.  
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The decision is also dependent upon many factors like: hernia characteristics, 

anaesthesia type, the surgeon’s preference, training, capabilities and logistics. 

One single standard technique for all hernias does not exist.  

In most situations, a mesh repair is preferred. In most countries, the Lichtenstein 

repair is probably the first choice in a majority of cases. When comparing the 

best Lichtenstein outcomes with the best TEP/TAPP it is noted that the 

differences are very small. In the European Guidelines, raw data were used to 

conclude that laparo-endoscopic and open repair were comparable in long-term 

follow-up of a minimum of 48 months6.The 2009 European Guidelines 

concluded that all male adults over the age of 30 with a symptomatic inguinal 

hernia should be operated on using a mesh-based technique7. The use open non-

mesh repair in specific patients or types of inguinal hernia to replace the 

Lichtenstein technique should be performed only in research settings. The 

Lichtenstein technique with the onlay placement of a flat mesh is the criterion 

standard in open inguinal hernia repair8. The recurrence rate and postoperative 

chronic pain are comparable between plug-and-patch/PHS and the Lichtenstein 

technique. Self- gripping meshes do not provide any benefit in the short term 

and medium term versus the Lichtenstein technique except a decreased 

operative time. Despite the comparable results, the plug and patch and PHS are 

not recommended because of excessive use of foreign material, the need to 

enter both the posterior and anterior plane and additional cost. The use of other 
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meshes or gadgets to replace the standard flat mesh in the Lichtenstein 

technique is currently not recommended. The use of open pre-peritoneal mesh 

techniques to replace the standard flat mesh in the Lichtenstein technique is 

suggested to only be performed in research settings.  

In the EHS guidelines, open Lichtenstein and laparo-endoscopic inguinal hernia 

techniques (TEP/TAPP) are recommended as the best evidence-based options 

for repair of primary unilateral hernias provided the surgeon is sufficiently 

experienced in the specific procedure9,10. Additionally, there is a well-

documented difference in learning curve and initial costs favouring 

Lichtenstein. The learning curve for laparo-endoscopic techniques (especially 

TEP) is longer than for Lichtenstein. There are rare but severe complications 

describes mainly in the early phase of learning curve. It seems clear that when 

considering post-operative pain, recovery speed and chronic pain, the laparo- 

endoscopic techniques are superior.  

Worldwide, groin hernia surgery outcomes need improvement. Also, the 

morbidity of inguinal hernioplasty has been re-evaluated over the last two 

decades and current evidence suggests that the incidence of chronic post-

hernioplasty pain is much higher than previously realized5. Recurrence rates, as 

measured by the proxy of reoperations still range from 10 to 15%. Although the 

increasing use of mesh has resulted in falling recurrence rates, there are great 

concerns about the complication of chronic pain which still occurs in 10 to 12% 
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of patients11. Surgical treatment is successful in the majority of cases but 

recurrences necessitate reoperations in 10-15% and long-term disability due to 

chronic pain (moderate pain lasting longer than 3 months) occurs in 10-12% of 

patients. Approximately 1-3% of patients have severe chronic pain. This has a 

tremendous negative effect globally on health and healthcare costs3. 
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BACKGROUND 

With decreasing recurrence rates, now the most significant complication is 

postoperative pain12. Several factors have been noted to influence the incidence 

and severity of postoperative chronic pain13,14. Iatrogenic nerve entrapment is 

believed to be one of the most significant contributors15. 

Pain is an important component of the nervous system in warning potential 

injury. It is said to be a sensory and emotional experience, influenced by 

psychological factors such as past experiences, beliefs about pain, fear or 

anxiety.  

Nociceptors are the specialised sensory receptors responsible for the detection 

of stimuli. It converts the stimuli into electrical signals, which are then 

conducted to the central nervous system. They are the nerve endings of primary 

afferent Adelta and C fibres. Distributed throughout the body, they can be 

stimulated by mechanical, thermal or chemical stimuli.  

Inflammatory mediators released from damaged tissue stimulate nociceptors 

directly. They reduce the activation threshold of nociceptors so that the 

stimulation required to cause activation is less. This process is called primary 

sensitisation.  

There are primary afferent Abeta fibres that carry other non-noxious stimuli.  
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• Abeta fibres are highly myelinated, large diameter, with rapid signal 

conduction, with low activation threshold, respond to light touch and 

transmit non- noxious stimuli.  

• Adelta fibres are lightly myelinated, smaller diameter, conduct more 

slowly than Abeta fibres, respond to mechanical and thermal stimuli, 

carry rapid, sharp pain and responsible for the reflex response to acute 

pain.  

• C fibres are unmyelinated, the smallest of primary afferent fibre, demonstrate 

the slowest conduction. C fibres are polymodal, responding to chemical, 

mechanical and thermal stimuli. C fibre activation leads to slow, burning pain.  

Adelta and C fibres synapse with secondary afferent neurones in the dorsal horn 

of the spinal cord. Primary afferent endings release excitatory neurotransmitters 

like glutamate and substance P.  

Glycine and gamma-aminobutyric acid act at inhibitory interneurones.  

There are two main pathways that carry these signals to the brain.  

• The spinothalamic tract: secondary afferent neurones decussate and 

ascend in the contralateral spinothalamic tract to nuclei within the 

thalamus. Third order neurones then ascend to terminate in the 

somatosensory cortex. This tract is important for pain localisation. 
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• The spinoreticular tract: these fibres decussate and ascend the 

contralateral cord to reach the brainstem reticular formation, and then to 

the thalamus and hypothalamus. This pathway is responsible for the 

emotional aspects of pain.  

The experience of pain is complex and subjective, and is affected by cognition, 

mood, beliefs and genetics. The pain matrix include the primary and secondary 

somatosensory areas (S1 and S2), cingulate cortex and prefrontal cortex, 

insular, and the thalamus, demonstrating that these areas are all important in 

pain perception.  

Neuropathic pain is due to injury to nerves in the central or peripheral nervous 

system by trauma, surgery, diabetes mellitus, chemotherapy, radiotherapy, 

ischaemia, infection or malignancy.  Pain is spontaneous and described as 

burning or electric shock. Pain may be felt in response to a stimulus that does 

not usually cause pain, or there may be an increased response to a stimulus that 

is usually painful56.  

Chronic groin pain is defined as “groin pain complained by the patient at or 

beyond 3 months following inguinal hernia repair”35. Major consensus currently 

has been to take 3 months as a cut-off point to differentiate between patients 

with post-operative pain and chronic groin pain due to various causes36. 
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Post herniorraphy pain syndromes 33 

1) Somatic pain – damage to ligaments and muscles  

2) Visceral pain-injury to sympathetic nerve plexus 

3) Neuropathic pain-due to nerve involvement 

The commonest types of chronic postoperative pain are somatic and 

neuropathic16-18. Causalgia syndromes affecting all three inguinal nerves 

ilioinguinal, iliohypogastric and genital branch of the genitofemoral nerves have 

been described. There is no consensus on whether or not to identify and 

subsequently divide or preserve these three nerves together, or separately, 

during surgery19. Lichtenstein and his successor Amid20,21 recommend 

preservation of all three nerves, whereas Wantz22 recommends intentional 

severance based on the concept of no nerve, no pain. 

Routine identification of inguinal nerves helps prevent injury and reduces 

postoperative pain based on large prospective data series23-25. International 

guidelines have also strongly recommended the identification of inguinal nerves 

crossing the operative field26. 

Nerve injury resulting in neuropathic type pain can be caused by dissection, 

traction, thermal injury, fixation, or direct contact with mesh27.Not all pain is 

neuropathic in nature, with Amid,28at the Lichtenstein Hernia Institute, defining 

several causes of nociceptive pain such as a ‘‘meshoma’’ and osteitis pubis. 
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Clinically validated tools have been formulated to differentiate between 

neuropathic and nociceptive pain29.Whether post herniorrhaphy pain is 

primarily neuropathic30 or nociceptive31 is not clear. In clinical practice, a 

significant overlap is likely to exist between the different etiologies for chronic 

pain, making clinical differentiation difficult32. 

The inguinal nerves typically encountered in an open onlay mesh repair are the 

1) ilioinguinal nerve  

2) iliohypogastric nerve 

3) genital branch of the genitofemoral nerves.  

The iliohypogastric nerve is the main branch of L1, with the ilioinguinal nerve 

as its collateral. Both nerves follow a parallel course over the quadratus 

lumborum, then penetrate the transverse abdominis and internal oblique just 

above the anterior superior iliac spine (just lateral to the typical Lichtenstein 

incision)34. The nerves then pass between the external and internal oblique 

muscles. IIN passes typically below the spermatic cord exiting via superficial 

ring to supply the medial thigh, parts of the scrotum, labia majora, and root of 

the penis.  

The Iliohypogastric nerve runs between internal and external oblique above the 

level of spermatic cord by 2 to 4 cm, supplying the skin of the upper buttock 

and skin of the mons pubis34. 
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The genitofemoral nerve generally arises from L2 with some contribution from 

L1. The genitofemoral nerve pierces psoas muscle and then divides into its 

genital and femoral branches above the iliopubic tract. The Genitofemoral nerve 

crosses the external iliac artery and penetrates the internal ring with the 

spermatic cord carrying sensory supply to the scrotum or mons pubis and labia 

majora. 

The main reasons hypothesized for chronic groin pain are postoperative fibrosis, 

or mesh related fibrosis. The above nerves can be damaged either by trauma 

during dissection or retraction of tissues or nerve injury from postoperative 

fibrosis or sutures used to fix the mesh.  

The explanations for non-neuropathic causes are excessive scar formation 

resulting from prosthetic mesh reaction, periosteal reaction from sutures or 

staples inserted into the pubic tubercle or due to rolled-up bulky mesh leading to 

mechanical pressure. Another group of patients may have diffuse pain situated 

in the proximity of the spermatic cord without nerve entrapment, which may be 

due to venous congestion or mesh-related inflammation of the spermatic cord37. 

Ducic et al and Aasvang et al have shown that chronic groin pain contributes to 

sexual dysfunction with symptoms of chronic genital pain, erectile dysfunction 

and dysejaculation38,39. A nationwide survey in Denmark by Aasvang et al 

showed pain during sexual activity in 22.1% of patients, of whom 6.7% had 



	 23	

moderate or severe pain occurring every third time or more40. Ejaculatory pain 

was noted in 12.3% of post-herniorraphy patients, with a quarter of them 

describing that the pain impaired their sexual activity significantly resulting in 

the avoidance of sexual activity. The ejaculatory pain was usually secondary to 

compression and dilatation of the vas deferens resulting from post-operative 

fibrosis or direct contact between the mesh and the vas deferens causing 

inflammation and fibrosis. The study also pointed out that only 1.8% of the 

patients who reported pain during sexual activity reported this to the physician, 

thereby showing under-reporting of this problem. 

A prospective follow-up study was conducted by Zieren et al to assess post-

herniorraphy sexual function by preserving Ilioinguinal nerve in the control 

group and elective division in the intervention group. This study showed that 

prophylactic Ilioinguinal nerve excision led to reduced sexual dysfunction post-

operatively in comparison with those who had preserved nerve41. 

The most frequently used self-rating pain tools that assess multidimensional 

nature of the pain are the Visual Analog Scale (VAS) and McGill Pain 

Questionnaire, both of which have been shown to be reliable, valid and 

consistent42. The most commonly used simple assessment tool has been Visual 

analog scale and this uses a scale 10 cm in length, with no pain at 0 to severe 

pain at 10. 
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 With respect to handling of injured nerves, only expert opinion has been 

published. According to Schumpelick43, injured nerves should be divided as 

proximally as possible. In studies investigating neurectomy as a treatment for 

postoperative chronic pain, the inguinal nerves under investigation were resected 

as far proximally as possible44-46. Amid46 resected the three nerves as far 

proximally and distally as possible, to include the involved segment and account 

for the numerous neural communications that exist between the three inguinal 

nerves.  

Types of proximal nerve-end treatment after division include  

1) crushing,  

2) ligation by non-absorbable suture to close the neurilemmal sheath, 

3) coagulation,  

4) application of either absolute or 12 per cent phenol solution to the nerve 

end to prevent neuroma formation44.  

5) One way to prevent nerve scarring in the operative field is to resect the 

nerve under tension so that it retracts behind the peritoneum;  

6) another is to implant the ligated end of the ilioinguinal, iliohypogastric 

nerves into the internal oblique muscle to prevent the ends from adhering 

to the inguinal ligament and/or external oblique aponeurosis45,46.  

 

Other causes for chronic pain: 
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Osteitis Pubis 

When a suture or surgical tack is placed into the periosteum of the pubic 

symphysis or the pubic tubercle there is an Inflammatory reaction causing the 

patient to complain of pulling, aching, or throbbing pain. This is treated with 

triamcinolone injections. This condition is difficult to treat. It leads to 

recurrence of pain. The definitive treatment is to eradicate the pain by surgically 

removing the offending suture or tack. 

Mesh Plug 

Most hernia surgeons use the mesh to strengthen the posterior inguinal wall. 

There may be an exaggerated fibrosis or scarification response to the mesh. 

Though it is very difficult to prove and easily theorized, the mesh plug has been 

imbricated more often than onlay mesh. The mesh can shrink excessively and 

retract away from the host tissue leading to nerve involvement. The definitive 

treatment is triple neurectomy is done in addition to removal of the mesh plug. 

Mesh Onlay Patch 

The iliohypogastric nerve may be fixed along with the mesh while taking a bite 

in the conjoint tendon. It is theorized that the iliohypogastic nerve has an 

intramuscular portion that may be included in the bite taken during mesh 

fixation at the time of the repair. 
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Here again the treatment is triple neurectomy along with the removal of the 

mesh. Neurolysis and nerve transposition is an alternative though theorized as 

less successful.  

Mesh Removal 

Removal of the mesh is not an easy task, must be done by an experienced 

surgeon. The reason why many surgeons opt for neurectomy is that observation 

has lead to the conclusion that removal of the mesh alone has not lead to relief 

of pain. 

Referred Pain to the Groin 

Other causes beyond the inguinal region include  

1) low back injuries, spondylosis,  

2) disc prolapse, and  

3) many other related disorders.  

They follow the rule of dermatome distribution. It necessitates detailed 

history and clinical examination55. 
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RATIONALE 

Seeing those post hernioplasty patients who come repeatedly to surgery OPD 

with chronic pain disabilitating their quality of life, only to reveal normal 

clinical examinations and radiological investigations and leading to prescription 

of analgesics regularly to relieve them of their pain, I chose this topic to find a 

permanent solution to the problem of inguinodynia. 
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RESEARCH QUESTION 

1) Does routine ilioinguinal neurectomy during elective lichtenstein 

hernioplasty prevent chronic groin pain or inguinodynia? 

2) Does routine ilioinguinal neurectomy during elective lichtenstein 

hernioplasty reduce chronic groin pain or inguinodynia? 

3) Does routine ilioinguinal neurectomy during elective lichtenstein 

hernioplasty improve recovery and quality of life? 
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OBJECTIVES 

1) To assess whether elective ilioinguinal neurectomy during inguinal 

hernioplasty reduces incidence of postoperative inguinodynia 

2) To assess the difference in morbidity and quality of life between, a control 

group where nerves were preserved and the group undergoing elective 

ilioinguinal neurectomy 

 

 

 

 

 

 

 

 



	 30	

METHODOLOGY 

A. This study was undertaken in the Department of general surgery at 

Coimbatore medical college hospital 

 

B. Duration of the project : 1 year ( June 2017 TO June 2018) 

 

C. STUDY DESIGN, METHODOLOGY AND TECHNIQUES: 

a. TITLE OF THE STUDY: 

“Comparison between preservation of ilioinguinal nerve versus 

ilioinguinal neurectomy during elective inguinal hernioplasty in 

preventing postoperative inguinodynia” 

 

b. STUDY DESIGN: 

Single blinded semi randomised control study 

 

c. METHODOLOGY:  

100 patients who underwent Lichtenstein inguinal hernioplasty were 

selected and 50 of them underwent hernioplasty with preservation 

of ilioinguinal nerve, and 50 of them underwent hernioplasty with 

ilioingunal neurectomy. They were followed up postoperatively, at 
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the end of 3 months and 1 year. The pain was assessed using visual 

analog scale. 

 

d. SAMPLE SIZE: using the formula, n=1.962xpq=100 

                                                                                            d2 

considering a prevalence of 48.(based on study by Poobalan et al) 

 

e. INCLUSION CRITERIA: 

Male patients over 20 years of age who underwent inguinal 

hernioplasty in CMCH who gave consent to participate in the 

study. 

 

 

f. EXCLUSION CRITERIA: 

Recurrent hernia 

Any hernia other than inguinal hernia 

Age less than 20 years 

Female patients 

Psychiatric patients 

Patients having generalised pain symptoms 
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g. DATA COLLECTION METHOD: Interview 

 

h. DATA ANALYSIS: 2 independent sample t test 
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REGARDING RANDOMIZATION 

Out of the patients selected for the study, we randomised using simple computer 

generated randomisation into group A and group B. The group A was going to 

undergo meticulous dissection and preservation of the inguinal nerves, 

ilioinguinal, iliohypogastric and genital branch of genitofemoral nerve. The 

other group B underwent ilioinguinal neurectomy as described in the procedure 

below.  

Those patients who were at danger of nerve injury at the time of mesh fixation 

were cast into group B automatically undergoing neurectomy. Those in which 

nerves could not be identified were classified under group A. The reason for 

deviation is because there was danger of preservation group showing falsely 

higher pain scores due to incarceration of nerve obviously knowing and 

predicting its occurrence due to varied anatomy and randomisation does not 

bring into the varied anatomy into consideration. 
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Among the many patients who presented to the surgery outpatient department 

from June 2017 to June 2018 in Coimbatore Medical College Hospital, 100 

patients who gave consent to participate in the study were selected according to 

the inclusion and exclusion criteria given above. They were divided into 2 

groups, group A (who underwent hernioplasty with preservation of ilioinguinal 

nerve) and group B (who underwent hernioplasty with ilioinguinal neurectomy) 

by simple computer generated randomisation. We proceeded with single blinded 

randomised controlled trial with the investigators not blinded and patients alone 

blinded.  

Among those patients in group A, we proceeded with Litchenstein tension free 

hernioplasty in the usual manner using polypropylene mesh fixed with 2-0 

prolene sutures along with careful preservation of ilioinguinal, iliohypogastric 

and genitofemoral nerves. 

Among those in group B, we proceeded with lichtenstein tension free 

hernioplasty in the usual manner using polypropylene mesh fixed with 2-0 

prolene sutures along with ilioinguinal neurectomy which was performed as 

follows.  

After opening the external oblique, ilioinguinal nerve was identified to be 

coursing through inguinal canal over ventral aspect of spermatic cord. It was 

delineated and cut about lateral to the internal ring using scissors and the end of 

the nerve was allowed to retract. The other end of the nerve exiting the inguinal 
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canal via the superficial ring was cut using scissors. Care was taken to excise 

around 3 cm of ilioinguinal nerve. The rest of Litchensteins repair was done in 

the usual manner. 

The patient was assessed postoperatively using visual analog scale with the 

patient choosing one score from 0-10 describing the severity of the pain 

experienced. Then the patient was followed up at 3 months and 1 year and 

assessed for pain in similar fashion.  

Patients were questioned about any other complaints associated with surgery 

and specifically for loss of pain, numbness and paresthesia. No objective 

assessment was made.  
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Among	the	patients	presenting	with	hernia	at	the	surgery	

OPD	

EXCLUSION	CRITERIA	

Recurrent	hernia,	Hernia	other	than	inguinal	
hernia,	Female	patients,	Age	more	than	20	yrs,	
Psychiatric	patients,	Patients	having	
generalized	pain	symptoms	

	

Ilioinguinal	nerve	preserved	

	

Randomization	

Ilioinguinal	neurectomy	done	

	

Followed	postoperatively,	at	3	months	and	at	1	year	

Using	visual	analog	scale	

	

Results	
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REVIEW OF LITERATURE 

I chose the study by Ahmed Waleed Habib Barazanchi et al57 to review because 

it was a meta-analyses, study of studies, which has highest reliabilities among 

all studies.  

They started with initial database of 481 studies. They included 13 studies in 

this meta-analysis. Eleven randomised controlled trials performed ilioinguinal 

neurectomies, three randomised controlled trials performed iliohypogastric 

neurectomies, no randomised controlled trial had performed a genitofemoral 

neurectomy. All these studies performed the Lichtenstein repair.  

Risk of bias was assessed using Cochrane collaboration risk of bias assessment 

tool for the randomised trials. 

About pain: 

 In this meta-analysis, there was a significant reduction in number of patients 

reporting pain in the short term and midterm in the ilioinguinal neurectomy 

group. 3 studies demonstrated insignificant long term results. Minimal 

heterogeneity was demonstrated with midterm and longterm results. Significant 

heterogeneity was demonstrated in short term pain with only 1 study preferring 

ilioinguinal nerve preservation. Short term and mid term pain scores showed a 

statistically significant reduction following ilioinguinal neurectomy. Long term 

pain score showed an insignificant trend following ilioinguinal neurectomy. 

Coming to studies reporting VRS, significantly less patients experienced 
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moderate or severe pain in the neurectomy group for short term and midterm. 

Only 2 studies analysed long term pain, both showed reduction with 

neurectomy but overall effect was not significant. 

About ilioinguinal sensory changes: 

They were divided into patient reported subjective change in sensation and 

objectively measured reduction in sensation or numbness. Both the neurectomy 

and preservation groups reported subjective change in sensation and numbness 

after hernia repair. Objective reduction was measured by forceps light touch, 

thermal and pressure or Semmes-Weinstein monofilament. There was no 

statistical difference for short term, midterm and long term subjective sensory 

change. There was no significant difference for short term, midterm and long 

term objective numbness. Minimal heterogeneity was demonstrated. 

Complications : 

Only 1 patient from all the studies developed a recurrence. There were no 

statistically significant complication rates of wound infection, hematoma, 

urinary retention, hernia recurrence in the different groups of study. 

Since iliohypogastric neurectomy and its consequences are irrelevant to my 

study, I stop my review of this article at this stage. 
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Paper  Type of intervention Procedure  

Bansal et al 58 IIN wide excision Litchenstein  

Basimbe et al59 IHN wide excision Litchenstein 

Caliskan et al70 IHN wide excision and 

subcut cord transposition 

Litchenstein 

Chatterjee et al62 IIN resection Litchenstein 

Crea and pata65 IIN wide excision Litchenstein 

Hokkam 60 IIN wide excision Litchenstein 

Jatoi et al61 IIN wide excision Litchenstein 

 

Ibrahim et al 63 IIN wide excision Litchenstein 

Karakayali et al66 IIN wide lateral cut Litchenstein 

Koshmohabat et al IIN wide excision and 

reimplantation into 

internal oblique 

Litchenstein 

Malekpour et al68 IIN wide excision Litchenstein 

Mui et al 69 IIN wide excision Litchenstein 

Nasir et al 64 IIN excision Litchenstein 

 

 

Paper  Neurectomy  Preservation  
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Short term 

pain  

Events  Total  Events  Total  

Bansal  20 25 15 25 

Chatterjee  4 28 27 28 

crea 9 45 29 52 

Hokkam  8 26 12 26 

Ibrahim  2 20 4 20 

Karakayali  21 55 33 60 

Mui  37 47 37 47 

Nasir  32 88 57 88 

Total  133 334 214 346 

 

Paper  Neurectomy  Preservation  

mid term 

pain  

Events  Total  Events  Total  

Bansal  0 25 3 25 

Chatterjee  3 28 15 28 

crea 2 45 6 52 

Hokkam  2 26 7 26 

Ibrahim  2 20 4 20 

Malekpuor  2 50 4 50 
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Mui  4 50 14 49 

Nasir  9 88 30 88 

Total  24 332 83 339 

 

 

Paper  Neurectomy  Preservation  

long term 

pain  

Events  Total  Events  Total  

Crea  2 45 5 52 

Karakayali  7 55 14 60 

Malekpour  1 50 3 50 

Total  10 150 22 162 

 

 

Paper  Neurectomy  Preservation  

Short term 

pain  

Mean  SD Total  Mean  SD Total  

Chatterjee 0.71 0.53 28 2.88 1.44 28 

Crea 0.93 1.04 45 2.3 2.38 52 

Hokkam  3.1 2.08 26 5.9 2.73 26 

Ibrahim  0.65 0.46 20 0.8 0.62 20 
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Jatoi  0.98 0.25 42 1.73 0.62 42 

Karakayali  4.2 1.9 55 4.7 1.9 60 

Koshmohabat67 0.56 2.07 66 1.89 2.63 74 

Malekpour  0.7 0.7 50 1.5 0.7 50 

Mui  2.27 1.89 47 2.64 1.82 47 

Nasir  1.47 2.8 88 2.6 2.39 88 

Total    467   487 

 

Paper  Neurectomy  Preservation  

mid term pain  Mean  SD Total  Mean  SD Total  

Chatterjee 0.66 0.47 28 1.63 1.39 28 

Hokkam  0.8 0.8 26 2.3 1.82 26 

Ibrahim  0.65 0.46 20 0.8 0.62 20 

Koshamohabat 0.33 1.66 66 0.91 2.63 74 

Malekpour  0.05 0.29 50 0.17 0.62 50 

Mui  0.5 0.56 50 0.56 0.3 50 

Nasir  0.73 0.94 88 1.44 1.8 88 

Total    328   336 

 

Paper  Neurectomy  Preservation  

long term pain  Mean  SD Total  Mean SD Total  



	 43	

Karakayali  1.4 1 55 2.6 1.4 60 

Koshamohabat 0.15 1.24 66 0.22 1.76 74 

Malekpour  0.04 0.28 50 0.11 0.47 50 

Total    171   184 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the study by Marcello Picchio et al71,813 Patients were selected among 

patients older than 18 years who presented with primary inguinal hernia in 4 
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participating public, government financed hospitals in Italy. Patients with 

bilateral and recurrent hernia were excluded. The patients were randomly 

allotted to undergo mesh repair with nerve preservation (group A) or division 

(group B). Randomization was computer generated, using numbered sealed 

envelopes that were opened in the theatre before the operation. Neurectomy was 

done lateral to deep ring and histopathological confirmation was done. Pain was 

assessed by using 4 point verbal scale. The ilioinguinal nerve was not identified 

in 55 patients in group A and 41 patients in group B. Postoperative 

complications were similar in both groups and included scrotal /wound 

hematoma in 31 of group A and 40 in group B.  

At end of 1 week, pain was absent in 150 patients and 141 patients in group A 

and B respectively. Pain was mild in 180 and 183, moderate in 65 and 73 and 

severe in 13 and 8 in group A and B respectively.  

At the end of one month, pain was absent in 195 and 184 patients in group A 

and B respectively. Statistically significant positive relation was found. No 

difference was found between the 2 groups with respect to numbness but 

objective loss of pain and touch sensation were significantly higher when 

ilioinguinal nerve was divided.  

At 6 months follow up, pain was absent in 222 in group A and 238 in group B. 

Statistically significant positive relation was found.  

At 1 year follow up, Pain was absent in 231 and 213 among group A and B 

respectively, mild in 55 and 60 in the above groups, moderate in 11 and 9, 
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severe in 1 and 9 in preservation group and division group patients respectively. 

Touch sensation remained significantly deacreased in ilioinguinal neurectomy 

group. Telephone follow up was done at 33.5 months and pain was absent in 

262 patients in group A and 249 patients in group B. 

 

Topic Group A  Group B  P value 

Number of 

patients 

408 405  

Ilioinguinal nerve 

not identified 

55 41  

Wound/ scrotal 

hematoma 

31 40  

Surgical drainage 4   

 

 

 

Topic Group A  Group B  P 

value 

Pain at the end of 1 week    

Absent  150 141 0.58 
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Mild  180 183 

Moderate  65 73 

Severe  13 8 

Pain at the end of 1 month    

Absent  195 184 0.20 

Mild  108 128 

Moderate  66 49 

Severe  22 19 

Pain at the end of 6 months    

Absent  222 238 0.22 

Mild  89 93 

Moderate  32 21 

Severe  11 6 

 

 

 

Topic Group A  Group B  P value 
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Pain at the end 

of 1 year 

   

Absent  231 213 0.56 

Mild  55 60 

Moderate  11 9 

Severe  5 9 

Numbness at 1 

month 

46 54 12 

Numbness at 6 

months 

12 18 0.37 

Numbness at 1 

year 

17 11 0.39 

Loss of touch at 

1 month 

84 184 0.001 

Loss of touch at 

6 months 

21 104 <0.001 

Loss of touch at 

1 year 

13 33 0.002 
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Loss of pain at 1 

month 

176 211 0.004 

Loss of pain at 6 

months 

90 117 0.04 

Loss of pain at 1 

year 

25 26 0.89 

 

 

The study by A Bansal et al72 was conducted on 50 patients of inguinal hernia at 

government medical college Rohtak. Greater than 14 year old male patients 

with uncomplicated inguinal hernia were selected. Patients were divided into a 

Pain score at 

telephone 

follow up 33.5 

months 

Group A Group B  P value 

Absent  262 249 0.22 

Mild  53 67 

Moderate  20 12 

Severe  9 6 
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study group I with neurectomy and a control group II with preservation. Each of 

25 patients separated by computer generated simple randomization. All the 

patients were operated electively and followed up at 1, 3, 6 months and assessed 

for pain and paresthesia, loss of touch and pain sensation were tested.  

At 1 month after surgery, pain was absent in 5 and 10 patients among group I & 

II, mild in 11 and 5 in group I & II , moderate in 9 and 10 in groups I and II 

respectively. This was not statistically significant. 

Pain was absent in 23 patients and mild in 2 in groups I and II at 3 month follow 

up. This also was not statistically significant.  

At 6 months, 2 patients in first group who had mild pain at 3 months improved 

without any treatment and thus no patients were left with pain in this group. In 

the second group there was 1 patient with mild pain and 2 patients with 

moderate pain which was statistically insignificant.  

Numbness was higher in the first group after 1 month follow up. Numbness 

persisted in group I at 6 months and was only mild. This was not statistically 

significant. At 1 month follow up, 8 patients in first group and 6 patients in 

second group had loss of touch sensation. But after 3 months follow up only 2 

patients in first and 1 patient in second group had loss of touch sensation. No 

patient had any complaints at the end of 6 months. None of the patients in both 
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groups had any loss of pain sensation at follow up visits at 1 month, 3 and 6 

months. 

Topic  Group I Group II P value 

Mean age 62.04 50.52  

At 1 month    

Absent  5 10 0.122 

Mild  11 5 

Moderate  9 10 

Severe  0 0 

At 3 months    

Absent  23 23 1 

Mild  2 2 

Moderate  0 0 

Severe  0 0 

 

 

Topic  Group I Group II P value 

At 6 months     
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Absent  0 0 0.07 

Mild  0 1 

Moderate  0 2 

Severe  0 0 

Numbness at 1 

month 

12 9 0.390 

Numbness at 3 

months 

1 2 0.551 

Numbness at 6 

months 

1 0 0.312 

Loss of touch 

at 1 month 

8 6 0.528 

Loss of touch 

at 3 months 

2 1  

Loss of touch 

at 6 months 

0 0 0.551 

 

This study AR Wijsmuller et al is a meta- analysis of 7 articles, including 3 

randomised trials and 4 cohort studies of retrospective and prospective 
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character. Of these 7 studies, 4 investigated the influence of Ilioinguinal nerve 

division compared with Ilioinguinal nerve preservation. Including 3 randomized 

trials. In addition, 2 other studies, 4 investigated the influence of Ilioinguinal 

nerve division compared with Ilioinguinal nerve preservation including 3 

randomized trials. 2 other studies compared the influence of no inguinal nerve 

identification with preservation of all inguinal nerves in addition. Finally, 1 

study compared the influence of no identification with identification and 

subsequent facultative division of genitofemoral nerve. All 4 studies 

investigating the influence of Ilioinguinal nerve division or preservation 

reported the incidence of chronic pain at 6 months after surgery. The 3 

randomized trials, on which the calculated pooled mean percentage of patients 

with chronic pain was based, reported results of 851 procedures, 428 with 

Ilioinguinal nerve division and 423 after Ilioinguinal nerve preservation. No 

significant difference was found in the pooled mean percentage of patients with 

chronic pain after identification and subsequent division of Ilioinguinal nerve or 

identification and subsequent preservation of Ilioinguinal nerve. Both studies in 

which the influence of identification and preservation of all nerves was 

compared with no identification at all, reported a significant difference in 

chronic postoperative pain in favour of identification. Tons and Schumpelick 

recorded persistent pain after a mean of 16.4 months in group of 237 patients in 

whom the genitofemoral nerve was not identified and in a group of 223 in 

whom the genitofemoral nerve was identified and divided facultatively on a 



	 53	

pragmatic basis. This cohort study showed a significant difference in the 

percentage of patients with chronic pain determined by 2 independent 

researchers and including 3 neurological tests and a nerve block to determine 

the neuropathic character of the problem, in favour of the group in which 

Genitofemoral nerve was identified and divided. 

Ilioinguinal nerve division versus preservation 

Ravichandran et al RCT double blind pilot Tension free 

mesh repair 

Picchio et al RCT double blind Trabucco  

Mui et al RCT double blind Lichenstein  

Dittrick et al  Cohort retrospective Lichenstein  

No identification of any nerve versus identification and preservation of all 

nerves 

Izard et al Cohort prospective Mcvay  

Alfieri et al  Cohort prospective Litchenstein or 

trabucco  

No identification of genital branch versus identification and facultative 

division of genital branch 

Tons and Schumpelick Cohort prospective Shouldice  
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Ilioinguinal nerve identification and division 

RCT NO. OF 

PATIENTS 

PAIN AT 6 MONTHS% 

Ravichandran et al 20 5  

Picchio et al  358 34 minor wound discomfort 

Mui et al  50 8 at least mild pain while exertion 

Mean  21 

Cohort    

Dittrick et al 65 3 neuralgia 

Ilioinguinal nerve identification and preservation  

RCT    

Ravichandran et al 20 5 

Picchio et al 354 37 minor wound discomfort 

Mui et al 49 29 at least mild pain while exertion 

Mean   23 

Cohort    

Dittrick et al 23 26 neuralgia  

 

 

This prospective cohort study, Wolfgang Matthias Johann Reinpold et al74 

involved 781 elective inguinal hernioplasties performed in 736 patients of 
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Reinbeck hospital from April 2000 to 2002. Patients with small hernias where 

recurrence was not anticipated had a modified Shouldice repair i.e, one row of 

muscle approximation. Those patients with large defects and/or risk factors for 

recurrence had a Lichtenstein repair with a 14 x 7 cm polypropylene mesh. 

These operations were done by 4 experienced surgeons. Careful nerve 

preservation was done with meticulous dissection depending on surgeon’s 

judgement neurolysis was done, here in this study, referring to nerve 

preservation. In the unfortunate event of nerve injury, a neurectomy with 

proximal end ligation was created. It has to be noted that in this study extensive 

anatomy of the nerves and its relation to surrounding structures were 

documented. Chronic pain here was defined as pain in the inguinal region 

reported at least once in a fortnight at 6 months and 5 years respectively. Pain 

was assessed by the popular visual analog scale both preoperatively and on 

1,2,7 postoperative days and 6 months and 5 years after the operation. They had 

documented the maximum pain scores at rest and exertion during post op day 1, 

2 and 7.  

Pain was defined by visual analog scores as  

no pain 

1-3 as mild pain 

4-6 as moderate pain 
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7-9 as severe pain 

10 very severe pain.  

Postoperative pain medication was documented. Pain medication equivalents 

were defined and consumption of more than 200 dose equivalent of metamizol 

i.e, 50mg=1 PME was considered excessive. Postoperatively patient was 

followed up with regards to pain during rest and exertion. As to the follow up at 

6 months and 5 years, patients were invited for a personal exam. Those who 

responded were evaluated in detail as to their nature of work, interference in 

daily activity, loss of work hrs, quality of life, the intensity, nature, duration of 

pain, how they overcame their pain, those who did not turn up were emailed a 

questionnaire. Still if there was no response they were contacted through phone.  

At the beginning of the study, 41% of the patients suffered from preop pain, 

41% and 41% of the Shouldice and Lichtenstein respectively. Preoperatively 

35% of patients reported mild pain, 5 % moderate pain, 1% severe pain, 0.5 % 

very severe pain. There were 781 hernioplasty repairs on 736 patients with 493 

Lichtenstein repairs and 288 Shouldice operations. Local anaesthesia was 

applied in 89 % of operations, general anaesthesia in 10% and epidural in 1%. 

the Ilioinguinal nerve, Iliohypogastric nerve, genitofemoral nerve were 

identified in 88%, 45% and 38% of the cases respectively. The follow up rate 

was 90 % at 6 months. 77 patients were lost to follow up. At 6 months 3 

recurrences were detected in Shouldice group and no one in Lichenstein repair 
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group. 2 patients had to be reoperated due to hematoma. Recurrence and 

hematoma were not related to chronic pain. The chronic pain rate at 6 months 

was 17%. Sensory disorders were detected in 16%. There was no statistically 

significant difference between chronic pain rates of men and women. 

Significant variables for chronic pain at 6 months were, strong early 

postoperative pain, neurectomy of IHN, general anaesthesia, surgeon one, 

preoperative pain and a groin sensory disorder. 6 months after surgery, 15% 

reported mild pain, 1 % suffered significant pain. All patients with strong pain 

suffered from preoperative pain. After excluding all patients with preoperative 

pain the remaining 387 patients were analysed, the only independent significant 

factor was a groin sensory disorder. The no identification of Iliohypogastric 

nerve group almost reached a significant level. Gender, age, type of hernia, 

operation technique, anaesthesia, overweight, physical activities, surgeon, 

strong postoperative pain, Identification, no identification, neurolysis, 

preservation, neurectomy of Iliohypogastric nerve, Ilioinguinal nerve and 

Genitofemoral nerve were not significant predictors of chronic pain. At 5 years, 

645 patients were assessed, for a follow up rate of 83%. The chronic pain and 

sensory disorder rate at 5 years was 16 % and 20% patients respectively. The 

chronic pain rate of men and women did not differ significantly. No patient 

reported a recurrence. 3 asymptomatic patients after Shouldice repair and 1 

patient after Lichtenstein repair reported a recurrence operation. At 5 years 14 

% reported mild pain. 2% suffered from relevant pain visual analog score more 
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than 3. There were 1 % patients with severe pain, 0.2% patients with very 

severe pain. All but 1 of these patients had had a Ilioinguinal nerve neurolysis. 

All the patients with relevant pain after 6 months improved without reoperation. 

After exclusion of 5 year chronic pain patients, who had reported preoperative 

pain, there were 377 patients for analysis. Statistically significant variables were 

Lichtenstein repair showed more chronic pain, as did sensory disorder of groin, 

neurolysis of Ilioinguinal nerve, preservation of Ilioinguinal nerve. Gender, type 

of hernia, surgeon, early strong postoperative pain, age, type of hernia, type of 

anaesthesia, physical activities, are no significant variables for chronic pain at 5 

years. 

VARIABLE  NO CHRONIC 

PAIN 

CHRONIC 

PAIN 

P VALUE 

Total  588 166  

Anaesthesia     

Local  549 101  

General  40 14 0.04 

Surgeon     

1 120 40 0.01 

2 65 8 Not significant 

3 245 31 Not significant 

4 158 37 Not significant 
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Preoperative 

pain 

   

Yes  232 64  

No  355 53 0.002 

Strong early 

postop pain 

   

Yes  44 17  

No  547 96 0.03 

Sensory disorder    

Yes  73 39  

No  513 77 0.03 

Iliohypogastric  

nerve  

   

Preservation  245 42  

Neurectomy  19 10 0.06 
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RESULTS 

 

 

Out of 100 subjects in the study, 48 of them belonged to age group of 40-59 

years, 36 of the subjects belonged to 20-39 years and only 16 to the group of 

more than 60 years. Most of the subjects belonged to the middle age group.

20-39
16% 

40-59
48% 

more	than	
60
36%

AGE	DISTRIBUTION	OF	SUBJECTS

20-39 40-59 more	than	60
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Out of 100 subjects 52 had right sided hernia, 34 had left sided hernia and 14 

had bilateral hernia. There was a predominance of right sided hernia. 

LEFT
34% 

RIGHT
52% 

BILATERAL
14%

DISTRIBUTION	OF	SIDE	OF	HERNIA	IN	THE	
SUBJECTS

LEFT RIGHT BILATERAL
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Out of 50 subjects, 35 subjects had pain score equal to or above 6, only 15 had 

pain score below 6. The pain distribution was on the higher side in those 

patients who did not undergo neurectomy during the immediate postoperative 

period. 

0

2

4

6

8

10

12

0 1 2 3 4 5 6 7 8 9 10

DISTRIBUTION	OF	PAIN	ACCORDING	TO	VISUAL	
ANALOG	SCORE	AMONG	SUBJECTS	WHO	DID	
NOT	UNDERGO	NEURECTOMY	DURING	THE	

POST	OPERATIVE	PERIOD	

NUMBER	OF	SUBJECTS	



	 63	

 

Out of 50 patients who had underwent neurectomy, only 7 subjects reported a 

visual analog score of more than or equal to 6, 43 subjects had a pain score of 

less than 6. Among the subjects who had undergone neurectomy, pain was 

distributed on the lower side. 
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This graph shows comparison between the 2 groups in the immediate 

postoperative period, with those who had not undergone neurectomy in blue, 

showing predominantly a visual analog score more than 6. And those who had 

undergone neurectomy, showing predominantly a visual analog score less than 

5. The p value was significant (0.0001). 
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However, these pain scores became more varied at the end of first postoperative 

week showing a wide range of distribution. 
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When it came to those subjects who had undergone neurectomy, pain scores 

were relatively lower, that is clustering around 2-4 and there were remarkably 

less subjects who reported a pain score of more than 6. 

  

  

0

2

4

6

8

10

12

0 1 2 3 4 5 6 7 8 9 10

2

3

8

9

12

8

2

3

2

0 0

DISTRIBUTION	OF	PAIN	AMONG	SUBJECTS	
WHO	HAD	UNDERGONE	NEURECTOMY	AT	THE	

END	OF	FIRST	POSTOPERATIVE	WEEK

NUMBER	IF	SUBJECTS



	 67	

 

This graph shows a comparison between those who had not undergone 

neurectomy (blue) versus those who had undergone neurectomy (orange). There 

is varied distribution in the preservation group(blue) versus lower pain score 

distribution in neurectomy group. The p value was significant (0.01)  
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At the end of 3 months, the trend of varied distribution however continued. 

There was an attrition of 7 subjects among 50 subjects in preservation group.  
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The trend of decreased pain scores continued in the neurectomy group. There 

was an attrition of 5 subjects in neurectomy group.   
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This graph shows a comparison between the 2 groups preservation (green) 

versus neurectomy (blue). The distribution of those who had underwent 

neurectomy were among the pain scores of 0-5. Whereas there was a varied 

distribution of pain scores throughout the whole range among those who had 

not undergone neurectomy. P value was significant(0.0003) 
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This graph shows the distribution of pain at 1 year follow up. Again, the varied 

distribution of pain scores continues in the preservation group. Though the pain 

scores have generally decreased when compared with those in postoperative 

period which shows that with time patients get accommodated with their surgery.  
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This graph shows the extremely minimal amount of pain which is present in the 

neurectomy group with 24 subjects experiencing no pain or discomfort. And 17 

subjects experiencing meagre of 2-4 pain score and only 1 subject experiencing 

significant pain.  
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This is graph shows a comparison between those who underwent hernioplasty 

without neurectomy (green) versus those who underwent neurectromy with 

hernioplasty(blue) showing a varied distribution among preservation group and 

a reduction in pain scores with time and among those with neurectomy. P value 

was significant(0.0003) 
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There are a few increased bursts of analgesic intake in the preservation group 

with no such heterogeneity in the neurectomy group. There is a mean of 12.36 

ME in the preservation group and the mean in neurectomy group is 10.88. This 

difference was not statistically significant(0.190). 
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There was longer stay with respect to the preservation group with a mean of 

5.59 days. Whereas in the neurectomy group the mean duration of stay was 4.66 

days. This difference was statistically significant(0.0007) 
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This bar diagram shows that 3 patients reported difficulties even during rest, 3 

patients during daily activity, 14 during exertion and 24 reported no difficulties 

at all. This is the preservation group. 
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Whereas in the neurectomy group, none reported difficulties during rest and 

daily activity, 10 patients reported difficulty during exertion, 32 reported no 

difficulties. 
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This difference between the preservation group and neurectomy group did not 

rise to statistical significance (0.95). 
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Pictures 1 and 2 showing ilioinguinal nerve 
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n		
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y	
	
	

Preservation		 Neurectomy	
	
	

Preservation		
	

Neurectomy	
	
	

Preservation		 Neurectomy	
	
	

	 During	
postop	

During	
postop	

At	the	end	of	
first	postop	
week	

At	the	end	of	
first	postop	
week	

At	3	months	 At	3	months	 At	end	of	1	year	 At	the	end	of	1	
year	

0	 1	 0	 2	 2	 7	 15	 12	 24	

1	 1	 2	 2	 3	 2	 10	 10	 8	

2	 3	 6	 4	 8	 8	 8	 3	 5	

3	 3	 9	 9	 10	 7	 5	 3	 4	

4	 3	 8	 6	 12	 6	 3	 3	 0	

5	 4	 11	 4	 8	 3	 1	 1	 0	

6	 9	 7	 11	 2	 4	 2	 4	 1	

7	 10	 3	 6	 3	 2	 1	 0	 0	
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Vas	score	 Preservatio
n		
	

Neurectom
y	
	
	

Preservation		 Neurectomy	
	
	

Preservation		
	

Neurectomy	
	
	

Preservation		 Neurectomy	
	
	

	 During	
postop	

During	
postop	

At	the	end	of	
first	postop	
week	

At	the	end	of	
first	postop	
week	

At	3	months	 At	3	months	 At	end	of	1	year	 At	the	end	of	1	
year	

8	 10	 3	 3	 2	 0	 0	 3	 0	

9	 5	 1	 1	 0	 3	 0	 3	 0	



 

DISCUSSION 

Abdominal wall hernias are common. The prevalence of abdominal wall hernias 

was 1.7% for all ages and for those aged over 45 years it was 4 %. Inguinal 

hernias account for 75 % of abdominal wall hernias47. Repair of inguinal 

hernias is one of the frequent operations in general surgery, with rates ranging 

from 10 per 100000 of the population in United Kingdom to 28 per 1,00,000 in 

the United States48. Incidence is 11 per 10000 person years aged 16-24 years to 

200 per 10,000 person years aged 75 years or above49. There are various options 

regarding surgery. A meta-analysis from the EU trialists collaboration compared 

mesh with sutured techniques from 58 trials comprising a total 11,174 

patients50. Individual patient data were available for 6901 patients. Recurrence 

was less common after mesh repair (odds ratio of 0.43). A population based 

study examining risk of recurrence 5 years or more after primary hernioplasty 

and sutured anatomical hernia repair in 13,674 patients found that recurrence 

was a quarter of that after sutured repair (hazard ratio 0.25)51. Open mesh repair 

is reproducible by non-specialist surgeons, and hence open repair is the 

preferred technique for primary inguinal hernia (by 96% of UK surgeons, 99% 

of Japanese surgeons, 95% of Danish surgeons, and 86% of US surgeons)52. 

With the decrease in recurrence rate, chronic pain is the most serious long term 

complication of hernia repair and may persist for several years53. Chronic pain 

is pain that persists or occurs after normal tissue healing has taken place and can 

reasonably be defined as pain persisting 3 months after inguinal hernia repair. 
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About 30 % patients when asked report long term pain or discomfort at hernia 

repair site. 10 % say it is usually mild, but may be moderate to severe in 3% 

interfering in work and leisure activities54. Patients are usually referred to a pain 

clinic, where a multidisciplinary approach is instigated. Surgical re-exploration 

and mesh removal and nerve excision is given for those in whom medical 

treatment fails. Considering the difficult anatomy in resurgery and that the 

surgeon performing this surgery must be well versed with this procedure, its 

availability is questionable55.  Surgical triple neurectomy has afforded 70% 

relief for patients with inguinodynia55.  There may be sequelae of loss of 

sensation of lower abdominal wall, thigh, scrotum. But at no time are sensory 

pathways of reproductive or sexual sensation was involved. These pathways 

originate from spine levels of s2-s455. 

In this study, among 100 subjects, 48 of them belonged to age group of 40-59 

years, 36 of the subjects belonged to 20-39 years and only 16 to the group of 

more than 60 years. Most of the subjects belonged to the middle age group. 

Bansal et al, had a similar mean age distribution of 50-60 years.  

There was a predominance for right sided hernia in this study. But no such 

assessment was made in the other studies.  

Out of 50 subjects whose nerves were preserved, 35 subjects had a pain score of 

more than or equal to 6 during the postoperative period, only 15 had a pain 

score of less than 6. The pain distribution was on the higher side. When it came 
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to those who had undergone neurectomy, 43 patients had a pain score of less 

than 6, and only 7 patients a score or more than or equal to 6. This difference in 

the immediate postoperative period was statistically significant.  

The analgesic usage was determined as follows: 500 mg of paracetamol as 1 

ME (medicine equivalent). Analgesic was administered at the first report of 

pain. There are a few increased bursts of analgesic intake in the preservation 

group with no such heterogeneity in the neurectomy group. There is a mean of 

12.36 ME in the preservation group and the mean in neurectomy group is 10.88. 

This difference was not statistically significant (0.135). 

Another study Wolfgang et al studied the analgesic usage but results were not 

included in detail. There was longer stay with respect to the preservation group 

with a mean of 5.59 days. Whereas in the neurectomy group the mean duration 

of stay was 4.66 days. This difference was statistically significant (0.0003). This 

was not assessed in other studies.  

The pain scores became more varied at the end of first postoperative week 

showing a wide range of distribution among those who had not undergone 

neurectomy. When it came to those subjects who had undergone neurectomy, 

pain scores were relatively lower, that is clustering around 2-4 and there were 

remarkably less subjects who reported a pain score of more than 6. 
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In the meta-analysis by Ahmed Waleed Habib Barazanchi et al, there was a 

significant reduction in pain scores in the shortterm group among those who 

underwent neurectomy thus correlating with our study. There was only 1 study 

which favoured preservation of ilioinguinal nerve. In the study by Marcello 

picchio et al, at end of 1 week, pain was absent in 150 patients and 141 patients 

in group A and B. Pain was mild in 180 and 183 in the preservation and division 

group of patients, moderate in 65 and 73 in the preservation and division group 

of patients and severe in 13 and 8 in the preservation and division group of 

patients in the preservation and division group of patients, group A and B 

respectively. At the end of one month, pain was absent in 195 and 184 patients 

in group A and B respectively. Statistically significant positive relation was 

found. 

In this study, At the end of 3 months the trend of varied distribution however 

continued in the preservation group. There was an attrition of 7 subjects among 

50 subjects in preservation group. The trend of decreased pain scores continued 

in the neurectomy group with many reporting no pain and pain scores being 

predominantly less than 3. There was an attrition of 5 subjects in neurectomy 

group. According to Bansal et al, there was no statistically significant difference 

between the preservation group and neurectomy group at the end of 3 months. 

In this study, again the varied distribution of pain scores continues in the 

preservation group. Though the pain scores have generally decreased when 
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compared with those in postoperative period which shows that with time 

patients get accommodated with their surgery. In the neurectomy group, there 

was extremely minimal amount of pain with 24 subjects experiencing no pain or 

discomfort. And 17 subjects experiencing meagre of 2-4 pain score and only 1 

subject experiencing significant pain. In the meta-analysis by Ahmed Waleed 

Habib Barazanchi et al, only 2 studies analysed long term pain, both showed 

reduction with neurectomy but overall effect was not significant. in the study by 

Marcello picchio et al, at 1 year follow up. Pain was absent in 231 and 213 in 

the first and second groups, mild in 55 and 60 in the first and second groups in 

group A and B, moderate in 11 and 9 in the first and second groups, severe in 1 

and 9 in the first and second groups in group A and B patients respectively. 

Though the pain scores were generally lower in the neurectomy group, did not 

rise to statistical significance. 

No patient complained of loss of sensation, paresthesia or numbness. There 

were no complications of seroma or hematoma among the 100 subjects studied. 

Though objective assessment of pain was not done its significance if the patient 

does not notice it should be counted. According to the meta-analysis by Ahmed 

Waleed Habib Barazanchi et al, the subjects were divided into patient reported 

subjective change in sensation and objectively measured reduction in sensation 

or numbness. Both the neurectomy and preservation groups reported subjective 

change in sensation and numbness after hernia repair. Objective reduction was 
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measured by forceps light touch, thermal and pressure or Semmes- Weinstein 

monofilament. There was no statistical difference for short term, midterm and 

long term subjective sensory change. There was no significant difference for 

short term, midterm and long term objective numbness. Minimal heterogeneity 

was demonstrated. 

Around 18 patients reported a mild increase in pain score either during the 3 

month or at the end of 1 year with 8 patients belonging to the preservation 

group and 12 in the neurectomy group. 

In the preservation group, 3 patients reported difficulties even during rest, 3 

patients during daily activity, 14 during exertion and 24 reported no difficulties 

at all. Whereas in the neurectomy group, none reported difficulties during rest 

and daily activity, 10 patients reported difficulty during exertion, 32 reported no 

difficulties. This difference between the preservation group and neurectomy 

group did not rise to statistical significance. 
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LIMITATIONS 

1) Lack of a clear chronic pain definition 

2) Variations in duration of chronic pain 

3) Age differences for the risk of chronic pain 

4) Differences in level of surgical expertise  

5) Differences in case load needed to maintain a certain technique 

6) Lack of clear endpoints in pain assessment 

7) Definitions, quality of the surgeon’s technique 

8) Differences in caseload per surgeon 

9) Attrition in follow up 

10) Nerve block to determine neuropathic character was not done 

11) Quantitative sensory testing thresholds was not done 

12) Iliohypogastric and genitofemoral neurectomy was not studied 
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CONCLUSION 

There was a statistically significant decrease in pain scores in the postoperative 

period and at 3 months and 1 year follow up in the neurectomy group. There 

was no significant difference in analgesic usage during the postoperative period. 

There was statistically significant decrease in duration of stay in the neurectomy 

group. There was no subjective experience of loss of sensation, numbness or 

paresthesia. 
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RECOMMENDATION 

Considering the number of hernia surgeries performed and morbidity of chronic 

inguinodynia leading to poor quality of life and the absence of major side 

effects following neurectomy, routine neurectomy may be warranted. Even if 

routine neurectomy is not preferred the nerves which are going to be interfering 

while mesh placement leading to future possibilities of nerve entrapment must 

undergo neurectomy. 
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ANNEXURES 

PROFORMA 

NAME: 

AGE: 

IP NO: 

WHICH GROUP THE PATIENT BELONGED TO: 

1) Assessing pain post op day 1 

       

2) Assessing pain at end of first post op week 

       

3) Analgesic usage during the postop period: 

4) Duration of IP stay: 

5) Assessing pain at the end of 3 months
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6) Assessing pain at the end of 1 year

 

7) Did you notice any pain at any point of time? 

a) Not at all 

b) During exertion 

c) During daily activity 

d) During rest 
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INFORMED CONSENT 

         

NAME OF PATIENT: 

AGE/SEX: 

ADDRESS: 

          

 

                                I am willing to participate in this clinical study, 

“comparison between preservation of ilioinguinal nerve versus ilioinguinal 

neurectomy during elective inguinal hernioplasty in preventing 

postoperative inguinodynia”. I understand that groin pain is significant 

problem post hernioplasty, and I am willing to undergo ilioinguinal neurectomy, 

and I also understand that I might experience variable levels of numbness post 

operatively. I am willing to undergo this study for greater good knowing its 

risks and consequences.  

 
 
                                                                                   By,         
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s	no	 name	 age	 ip	no	 side	 type	 neurectomy	

vas	
pain-	
post	op	

VAS	-	1	
week	

VAS-	3	
months	

VAS-	1	
year	

post	
operative	
analgesic	
usage	

average	
post		
operative	
stay		

1	 thiyagarajan	 47	 40991	 left	 indirect	 yes	 5	 4	 2	 0	 10	 5	

2	 stephen	francis	 66	 111640	 right	 direct	 yes	 4	 3	 0	 0	 11	 5	

3	 balan	 51	 93859	 right	 direct	 yes	 3	 2	 2	 0	 8	 9	

4	 murughanandham	 30	 91913	 left	 indirect	 yes	 6	 5	 3	
lost	follow	
up	 13	 5	

5	 unnikrishnan	 64	 52662	 left	 indirect	 yes	 3	 3	 0	 1	 7	 5	

6	 ramesh	 44	 119032	 right	 	 yes	 4	 3	 0	 1	 10	 4	

7	 durai	 44	 119075	 bilateral	 	 yes	 9	 8	 6	 6	 28	 5	

8	 paramasivam	 64	 121231	 left	 indirect	 yes	 7	 5	 1	 0	 19	 4	

9	 natarajan	 58	 131458	 right		 direct	 yes	 3	 0	 0	
lost	follow	
up	 9	 4	

10	 selvaraj	 47	 15389	 right	 direct	 yes	 2	 0	 0	 0	 9	 5	

11	 baghavathi	 47	 175564	 left	 indirect	 yes	 4	 4	 5	 1	 10	 4	

12	 vishvanathan	 64	 179342	 right	 direct	 yes	 5	 5	 2	 2	 8	 4	

13	 ganesan	 46	 183286	 left	 direct	 yes	 6	 7	 0	 0	 15	 5	
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14	 samuvel	 62	 190846	 left	 	 yes	 3	 4	
lost	follow	
up	

lost	follow	
up	 11	 5	

15	 ravindra	prasad	 46	 190820	 right	 direct	 yes	 6	 4	 1	
lost	follow	
up	 17	 4	

16	 udhay	kumar	 40	 190829	 bilateral	 	 yes	 2	 4	 1	 0	 6	 3	

17	 kittan	 50	 193206	 right	 indirect	 yes	 6	 5	 3	 2	 18	 6	

18	 mahendharan	 47	 196776	 left	 direct	 yes	 4	 6	
lost	follow	
up	

lost	follow	
up	 17	 7	

19	 sekar	 44	 198854	 right	 	 yes	 8	 7	 6	 2	 29	 6	

20	 nagarajan	 65	 200651	 bilateral	 	 yes	 4	 3	 0	 0	 7	 5	

21	 kittan	 50	 200833	 bilateral	 	 yes	 3	 3	 2	 0	 11	 6	

22	 thangaraj	 69	 202702	 right	 indirect	 yes	 2	 2	 1	 0	 11	 6	

23	 vadivel	 45	 196377	 bilateral	 direct	 yes	 5	 4	 1	 1	 16	 6	

24	 sekar	 45	 193917	 right	 direct	 yes	 5	 4	 0	 0	 13	 5	

25	 mani	 75	 192942	 right	 direct	 yes	 3	 2	 0	 0	 11	 7	

26	 velusamy	 70	 190880	 left	 pantaloon	 yes	 4	 3	 3	 0	 10	 6	

27	 murugan	 42	 185244	 left	 indirect	 yes	 6	 5	 1	 1	 12	 5	

28	 karuppusamy	 31	 	 left	 indirect	 yes	 8	 8	 7	 0	 25	 5	
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29	 sathish	 31	 	 left	 indirect	 yes	 2	 2	 0	 0	 6	 6	

30	 palani	 65	 171386	 left	 direct	 yes	 1	 1	 0	 0	 8	 5	

31	 kittusamy	 63	 171374	 left	 direct	 yes	 2	 3	
lost	follow	
up	

lost	follow	
up	 10	 4	

32	 sakthivel	 50	 	 left	 indirect	 yes	 8	 7	 0	 0	 19	 5	

33	 selvaraj	 47	 16384	 right	 direct	 yes	 5	 2	 0	 0	 11	 6	

34	 raman	 56	 13420	 left	 indirect	 yes	 5	 3	 2	 2	 10	 7	

35	 hariraman	 30	 13335	 left	 indirect	 yes	 4	 4	 2	 1	 9	 7	

36	 ponnusamy	 67	 	 left	 indirect	 yes	 7	 6	 4	 3	 12	 6	

37	 subramani	 60	 7534	 bilateral	 direct	 yes	 3	 2	 0	 0	 10	 7	

38	 velmurugan	 60	 7461	 right	 indirect	 yes	 3	 2	 1	 0	 9	 6	

39	 murugan	 45	 7006	 left	 indirect	 yes	 1	 2	
lost	follow	
up	

lost	follow	
up	 7	 7	

40	 antony	cruz	 50	 3801	 left	 indirect	 yes	 5	 5	 1	 0	 9	 7	

41	 mani	 49	 2144	 left	 indirect	 yes	 5	 5	 4	 3	 9	 6	

42	 nandhakishore	 71	 106	 right	 pantaloon	 yes	 4	 4	 4	 3	 10	 8	

43	 gopal	 63	 131508	 right	 pantaloon	 yes	 6	 5	 3	 3	 18	 7	

44	 dass	 42	 129532	 right	 indirect	 yes	 5	 1	 0	 0	 16	 6	
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45	 kalisamy	 59	 575585	 left	 pantaloon	 yes	 3	 4	 2	 0	 12	 6	

46	 baskar	 36	 127763	 right	 direct	 yes	 5	 3	 1	 1	 13	 6	

47	 kuppusamy	 55	 123430	 right	 indirect	 yes	 7	 4	 1	 0	 15	 5	

48	 mujipur	 40	 123431	 right	 direct	 yes	 6	 4	 3	 1	 12	 6	

49	 shanmugam	 39	 116658	 left	 direct	 yes	 2	 1	
lost	follow	
up	

lost	follow	
up	 10	 5	

50	 muthusamy	 57	 114278	 right	 direct	 yes	 5	 3	 2	 2	 7	 4	

51	 murugan	 45	 111674	 right	 direct	 yes	 8	 6	 4	 2	 6	 3	

52	 lakshmanan	 43	 107631	 right	 indirect	 no	 7	 6	 3	 1	 4	 4	

53	 rajasekar	 55	 100226	 left	 indirect	 no	 4	 3	 2	 1	 4	 3	

54	 vaiyapuri	 66	 98104	 right	 indirect	 no	 3	 2	 0	 0	 3	 4	

55	 muruganandham	 52	 98042	 left	 direct	 no	 7	 7	 6	 6	 8	 6	

56	 kumar	 34	 95896	 right	 indirect	 no	 2	 1	 0	 0	 4	 6	

57	 subramani	 30	 85112	 right	 	 no	 6	 5	 4	 3	 7	 4	

58	 rajendran	 56	 85104	 right	 	 no	 1	 2	
LOst	
follow	up	

LOst	
follow	up	 7	 3	

59	 sivasubramanian	 36	 50518	 bilateral	 	 no	 2	 3	 0	 0	 6	 6	

60	 mohan	kumar	 60	 50582	 right	 	 no	 8	 6	 3	 1	 9	 3	
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61	 devaraj	 65	 46708	 right	 indirect	 no	 7	 4	 1	 0	 14	 4	

62	 palanisamy	 67	 46673	 right	 direct	 no	 4	 4	 0	 0	 7	 7	

63	 chinnasamy	 88	 208961	 right	 direct	 no	 7	 4	 3	 3	 11	 3	

64	 mani	 34	 201433	 bilateral	 	 no	 4	 2	 2	 1	 5	 4	

65	 duraisamy	 56	 199512	 right	 	 no	 9	 7	 6	 6	 15	 6	

66	 murugan	 60	 199378	 left	 	 no	 6	 3	 0	 0	 9	 5	

67	 sommappan	 70	 19730	 left	 	 no	 7	 4	 3	 2	 8	 3	

68	 thangaraj	 47	 196060	 left	 direct	 no	 7	 6	
Lost	follow	
up	

Lost	
follow	up	 11	 4	

69	 nazeer	 70	 191818	 bilateral		 direct	 no	 8	 6	 9	 9	 10	 5	

70	 kutti	 52	 191901	 right	 indirect	 no	 8	 6	 3	 0	 18	 5	

71	 soundaraj	 50	 190000	 left	 direct	 no	 5	 3	 0	 0	 8	 5	

72	 krishnasamy	 59	 190005	 right	 indirect	 no	 7	 6	 2	 1	 12	 3	

73	 balan	 59	 186197	 left	 direct	 no	 5	 6	
Lost	follow	
up	

Lost	
follow	up	 8	 4	

74	 lingusamy	 71	 182280	 right	 indirect	 no	 6	 5	 3	 1	 7	 5	

75	 selvaraj	 43	 12403	 right	 indirect	 no	 8	 3	 2	 1	 16	 5	
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76	 chandrasekar	 58	 8315	 bilateral	 	 no	 5	 4	 4	
Lost	
follow	up	 8	 4	

77	 kanagaraj	 58	 2863	 bilateral	 	 no	 8	 6	 6	
Lost	
follow	up	 17	 5	

78	 ayyasamy	 43	 132327	 left	 indirect	 no	 6	 5	 4	
Lost	
follow	up	 15	 5	

79	 subbiah	 74	 128500	 left	 indirect	 no	 8	 7	 7	 8	 15	 7	

80	 ramachandran	 36	 128536	 right	 	 no	 7	 7	 5	 6	 16	 3	

81	 ramesh	kumar	 27	 120313	 right	 	 no	 8	 9	 9	 8	 18	 7	

82	 angamuthu	 70	 113336	 right	 indirect	 no	 6	 10	 10	 9	 10	 4	

83	 senthil	 26	 112080	 left	 	 no	 6	 5	
Lost	follow	
up	 9	 9	 4	

84	 palanisamy	 67	 111127	 right	 	 no	 0	 0	
Lost	follow	
up	 0	 6	 5	

85	 selvakumar	 50	 99777	 right	 	 no	 9	 1	 2	 0	 19	 4	

86	 raman	 60	 93133	 bilateral	 	 no	 2	 3	 1	 0	 7	 4	

87	 eswaran	 40	 93111	 right	 direct	 no	 9	 6	 4	 2	 18	 8	

88	 dinakaran	 63	 86688	 right	 indirect	 no	 3	 2	 2	 1	 7	 8	

89	 rajendran	 30	 86628	 right	 direct	 no	 6	 3	 4	 4	 9	 5	
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90	 edwin		 65	 83190	 bilateral	 	 no	 3	 3	 2	 1	 7	 7	

91	 logeshwaran	 35	 82125	 right	 indirect	 no	 6	 3	
Lost	follow	
up	

Lost	
follow	up	 10	 4	

92	 venkatachalam	 45	 80062	 right	 	 no	 5	 4	 5	 4	 13	 3	

93	 veerappan	 63	 49245	 left	 	 no	 7	 0	 0	 0	 15	 5	

94	 sennyappan	 65	 45791	 right	 	 no	 6	 7	 5	 4	 17	 5	

95	 sasitharan	 57	 46989	 right	 	 no	 8	 6	 2	 1	 19	 3	

96	 nambuvel	 66	 46978	 right	 	 no	 9	 8	 7	 6	 12	 4	

97	 omganeshan	 29	 44656	 right	 indirect	 no	 9	 8	 9	 8	 14	 5	

98	 sanjeevi	 60	 42418	 right	 indirect	 no	 10	 10	
Lost	follow	
up	

Lost	
follow	up	 17	 5	

99	 arumugam	 85	 43109	 right	 indirect	 no	 7	 7	 6	 5	 18	 5	

100	 kadharali	 48	 42207	 bilateral		 direct	 no	 8	 8	 3	 3	 15	 5	
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number	of	
patients	in	
preservation	

in	
neurectomy		

even	at	rest	 3	 0	

during	daily	
activity	 3	 0	

during	exertion	 14	 10	

not	at	all	 24	 32	


