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Background: Chronic pain after inguinal hernia repair is an adverse outcome that affects about
12 per cent of patients. Principles of treatment have not been defined. This review examines neurectomy
and mesh or staple removal as possible treatments.
Method: A literature search was carried out using the Medline and Ovid databases. Keywords were
‘pain; chronic’, ‘herniorrhaphy; inguinal’, ‘neurectomy’ and similar words. Article references were cross-
checked for additional references. Articles were reviewed for data on surgical treatment of chronic pain
after hernia repair.
Results: Neurectomy of the ilioinguinal, iliohypogastric, genitofemoral or lateral femoral cutaneous
nerve was described in 14 papers. Overall, a favourable outcome was reported. However, the
methodological quality was poor in all studies in respect of preoperative diagnostic criteria and treatment,
intraoperative success in identifying a pathological lesion or nerve and quality of follow-up; this hindered
interpretation of the data. Insufficient information is available at present on the effect of removal of
mesh or staples.
Conclusion: Chronic pain after hernia repair is a significant problem and there is a need for a definitive
assessment of its surgical treatment
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Introduction

Chronic pain is a frequent and sometimes debilitating
consequence of various types of surgery, including repair
of inguinal hernia1–3. The precise incidence of chronic
pain after hernia repair is unknown, but well conducted,
large, unselected epidemiological studies suggest that about
20 per cent of patients are affected and that in about
12 per cent the intensity of pain is sufficient to impair
some aspects of daily activity4–7. Patients are classified
as having chronic pain if postoperative pain lasts for
more than 3 months8. The underlying pathogenesis is
poorly understood and, although a nerve lesion may
be a prerequisite, it is not the only factor as many
patients have postoperative sensory abnormalities but no
pain2,9. An inflammatory response due to mesh repair
may also cause chronic pain, but no method exists
to distinguish between the various causes of chronic
discomfort. Concomitant with the increased awareness
of the problem an increasing number of studies have
suggested that surgical management might be an option.

This review assessed the role of surgery in management of
chronic pain after inguinal hernia repair.

Methods

Studies of surgical treatment of chronic pain after inguinal
hernia repair were identified using the Pubmed and Ovid
search engines. Both databases were searched in July 2004.
The term ‘pain’ was combined with the term ‘hernia,
inguinal’ and ‘treatment’ or ‘division’ or ‘neurectomy’.
Other words associated with pain were explored, such
as ‘neuropathic’, ‘neuropathy’ and ‘neuralgia’, and ‘groin’
was used instead of ‘hernia’ in a cross-search. Articles
on meralgia paraesthetica were checked for inclusion
of patients with a previous inguinal hernia repair. In
addition, papers published during the writing process
were included, as were those known by the authors
but not found in the databases. References were cross-
checked for literature not found in the database search.
Reviews were not included, but were checked for additional
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studies. Letters to the editor, abstracts and studies on
acute pain (less than 3 months) were not included. Only
English language articles were reviewed. The following
data were abstracted: number of patients, preoperative pain,
neurophysiological assessment, type of surgery, additional
non-surgical treatment, follow-up period and type of
assessment.

Search results

Thirty-five articles regarding surgical treatment for groin
pain were identified. Ten10–19 were excluded as they did
not contain data on chronic pain. Six20–25 were excluded
as data from patients with pain after hernia operation
could not be distinguished from those of patients with pain
after other types of surgery. Two articles26,27 could not be
retrieved through the internet or from the Danish National
Scientific library. This left 17 articles for review, eight28–35

containing solely patients with pain after hernia repair and
nine36–44 with patients who had various types of primary
surgery (such as inguinal hernia repair, hysterectomy,
appendicectomy and nephrectomy), but which allowed
data on those who had hernia operations to be analysed
separately (Table 1). The two articles by Starling et al.37,38

were almost identical; five more patients were included in
the 1989 version but it was not stated if that paper was an
extension of the 1987 one. In the articles by Amid31,32 it
was unclear if patients included in the 2002 article were also
included in the 2004 paper, as the latter did not describe
the period in which patients were operated.

Methodological aspects of studies

Study design

No study was randomized. Nine were descriptive
(observational studies of usual clinical practice without
a comparison group)28,30–33,37,38,40,42, and the remaining
eight were case reports29,34–36,39,41,43,44 .

Patient demographics and primary surgical
technique

The patient populations were heterogeneous in all the
studies with regard to previous surgery, especially in respect
of sequelae after laparoscopic versus open surgery. Only
one33 of the eight articles that included solely patients
with chronic pain after hernia repair gave patient-specific
data that allowed interpretation despite a heterogeneous
patient population. The other seven studies28–32,34,35 did
not contain generally accepted criteria for comparison of
patients (for example specific data on surgical intervention,

patient data such as age, sex, primary hernia type, duration
of symptoms, and type of medical or surgical intervention
before neurectomy) (Table 1).

Pain measurement

None of the articles described preoperative pain intensity
by means of a visual analogue scale, its specific social
consequences or a standardized questionnaire. Fanelli
et al.33 noted a mean reduction in preoperative pain of
77·5 per cent, when postoperative pain was assessed on a
0–100 linear percentile scale; however, the preoperative
pain score was not given.

Neurological examination

Neurological examination was described only in general
terms without specific findings in all articles. Amid31,32

stated that of a total 225 patients, 125 had ‘non-neuropathic
pain’ or some kind of combination of neuropathic
and non-neuropathic pain, and that 100 patients had
‘neuropathic pain’ alone. Apparently an evaluation of the
hernia operation, localized groin tenderness and computed
tomography findings led to these diagnoses, but no specific
information was available on the results of these tests.

Preoperative nerve block

The use of preoperative nerve block to aid the decision
of which nerve to excise varied. Deysine et al.42 used an
ilioinguinal nerve block if the neurological examination
suggested involvement of the ilioinguinal nerve, and
recommended ilioinguinal neurectomy if the block relieved
pain. Nevertheless, five patients had total pain relief after
nerve blockade and non-steroidal anti-inflammatory drugs
and were discharged, whereas the remaining 22 patients
had neurectomy, without information on the response
to nerve blockade. Starling et al.37,38 used a preoperative
ilioinguinal nerve block, and if this relieved pain the
patient underwent ilioinguinal neurectomy. In situations
of continuous pain after an ilioinguinal block, a L1–L2
plexus block was performed and, if successful, led to
genitofemoral neurectomy. If pain was partially relieved
by both blocks a staged surgical exploration of both
nerves was performed. However, data on the effectiveness
of the selective blocks were not presented nor was any
correlation with the effect of surgery on postoperative pain
described. Heise and Starling30 diagnosed 11 of 16 patients
by selective, unspecified nerve blocks, but only nine had a
neurectomy with five patients described as having a good or
excellent outcome. Nahabedian and Dellon40 found that an
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Table 1 Studies on surgical treatment of chronic pain after repair of inguinal hernia

Reference

No. of patients
treated with

neurectomy and/or
mesh removal Surgery

Follow-up
(range) Results Comments

36 2 II neurectomy and
unspecified

No data No patient pain free
after neurectomy

Temporary pain relief after neurectomy.
Subsequent treatment with ilioinguinal blocks
provided minor pain relief

44 2 Resection of GF
and/or II

18 months and not
described

Both pain free No objective pain measurement before operation
or during follow-up; no description of
side-effects. No follow-up described in one
patient

37 26 Resection of II or
GF

No data 15 of 17 pain free
after II resection

No definition of neuralgia. Identification of nerves
via selective nerve blocks. In GF resection
group it was not possible to differentiate
between patients with pain after hernia repair
and those with pain after other operations. No
data on percentage of nerves identified

38 31 Resection of II or
GF

No data 17 of 19 pain free
after II

8 of 12 pain free
after GF resection

Follow-up on previous study37, with five
additional patients. In GF resection group,
patients with pain after hernia repair could be
distinguished. See above for other comments

39 1 Resection of II and
IH

No data No data No data on follow-up, or preoperative or
postoperative pain assessment

35 1 Removal of staple No data Pain free Staple penetrating the femoral nerve causing
numbness, weakness and groin/leg pain. After
removal only numbness persisted

34 2 Removal of
staples/mesh

12 and 6 months
respectively

Both pain free In both patients a staple had penetrated the LFC,
resulting in pain, sensory disturbances and
dyspareunia. After removal numbness persisted

28 15 Ligation and
division of II, IH,
GF or LFC

Mean 66 months 12 pain free
3 less but persistent

pain

Three patients had no relief from nerve block, but
were operated, and had improved but
persistent pain; in two of these a nerve could
not be identified and one had a hernia. Three
patients also had alcohol injected into nerve,
and two had nerve decompression

40 2 Resection of II, IH
or GF

21 months (9–45
months)

Both rated good Symptoms for 1–18 years before surgery. In one
of the two patients with pain after hernia repair
a nerve was not identified histopathologically,
but the patient improved anyway

41 2 Laparoscopic
neurectomy of II
and/or GF

3 months Both pain free Described nerve entrapment as inclusion criterion
in all, but no data on how this was diagnosed
before surgery. No sensory testing. No data on
percentage of nerves identified

30 20 Mesh removal with
or without II or
IH neurectomy

16 months (1 week
to 40 months)

10 of 16 with mesh
removal and
neurectomy and 2
of 4 with mesh
removal only;
excellent or good
outcome

15 patients examined by telephone or direct
contact, 5 by chart review. No difference in
outcomes in those who had relief from nerve
blocks and those who did not

29 1 Removal of
staples/mesh

No data Pain free One patient with pain for more than 5 months
after laparoscopic hernia repair. Total pain relief
after removal of tackers and part of mesh
laparoscopically aided by fluoroscopy

42 22 Division of II No data Pain relief in all No sensory testing. No description of follow-up or
side-effects

31 49 Resection of II, IH
and GF

1 month (6 months
by telephone)

39 patients pain free
8 patients improved
2 patients

unchanged

No data on duration of pain before ablation. No
data on percentage of nerves identified. No
data on sensory changes before or after
surgery, or pain intensity

(continued overleaf)
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Table 1 (Continued)

Reference

No. of patients
treated with

neurectomy and/or
mesh removal Surgery

Follow-up
(range) Results Comments

33 10 Inguinal
exploration and
cryoanalgesic
ablation of II
and/or GF

8 months (no data) 7 patients pain free
2 patients less pain
1 patient unchanged

No definition of neuralgia. Postoperative pain
reduction assessed by VAS, but no
preoperative VAS scores. No sensory testing.
No sensory side-effects. No data on
percentage of nerves identified.

43 3 GBGFN resection
with or without II
resection

9 months All pain free One patient had previously unsuccessful GF
resection, and another had previously
unsuccessful II resection

32 225 Resection of II, IG
and GF

1 month (6 months
by telephone)

80 percentage pain
free

15 percentage
transient pain

5 percentage no
improvement

56 percentage diagnosed as having
non-neuropathic pain and 44 percentage with
neuropathic pain, but all treated the same way.
No objective preoperative or postoperative pain
measurement or sensory testing. No
description of pain evaluation or side-effects.
No diagnostic nerve block. Some patients had
CT (MRI?) but no data on criteria or findings

II, Ilioinguinal nerve; GF, Genitofemoral nerve; IH, Iliohypogastric nerve; LFC, lateral femoral cutaneous nerve; GBGFN, genital branch of the
genitofemoral nerve; VAS, visual analogue scale; CT, computed tomography; MRI, magnetic resonance imaging.

unspecified nerve block relieved pain in two patients, with
a successful outcome after genitofemoral or ilioinguinal
neurectomy. Harms et al.44 reported a patient with a
genitofemoral block following an unsuccessful ilioinguinal
block who had a subsequent successful genitofemoral
neurectomy. Another patient had an earlier ilioinguinal
block that led to an unsuccessful ilioinguinal neurectomy
and a subsequent successful genitofemoral neurectomy.
Hameroff et al.36 reported two patients with an ilioinguinal
block, but with unsuccessful ilioinguinal neurectomy.
Bower et al.28 stated that 13 of 15 patients had relief after
an unspecified nerve block and 12 of these had a successful
neurectomy of the ilioinguinal, iliohypogastric and/or
lateral femoral cutaneous nerve. The patient treated by
Wong and Anvari29 had a positive response to ilioinguinal
nerve block, and was pain free after removal of staples and
part of the previously inserted mesh. The patient treated by
Seid et al.35 had no effect from injections (type not stated)
but had pain relief after removal of staples. None of the
studies had a methodological evaluation and/or protocol
for medical treatment of pain before or after neurectomy,
except for that by Deysine et al.42, who used failure of
non-steroidal anti-inflammatory therapy as an inclusion
criterion for neurectomy.

Follow-up

Insufficient information was available on the exact method
and results of follow-up. Five studies36–39,42 did not

describe duration of follow-up. Amid31,32 used follow-up
assessment at 3 days, 1 week and 1 month, and a telephone
call at 6 months after operation, but his articles did not
contain information on how pain was evaluated, or if any
patients were lost to follow-up. Deysine et al.42 did not
describe follow-up but noted that ‘to their knowledge
none of these patients sought legal resolution to their
complaints’.

Results of surgical treatment of chronic pain

Neurectomy

One article considered laparoscopic neurectomy41,
whereas the rest described open procedures (Table 1).
In 1989 Starling and Harms38 reported 19 patients with
‘ilioinguinal neuralgia’ who underwent ilioinguinal neurec-
tomy; 16 had total and permanent pain relief, although
three underwent subsequent genitofemoral neurectomy,
which relieved pain in two. Twelve patients with ‘gen-
itofemoral neuralgia’ underwent genitofemoral neurec-
tomy. Eight operations resulted in considerable or com-
plete pain relief, but the remaining four were unsuccessful.

Bower et al.28 operated on 15 patients, carrying out
11 ilioinguinal, two iliohypogastric and three lateral
femoral cutaneous neurectomies; some patients had two
neurectomies and in two the nerves could not be identified.
Ligation and division of the nerve was the most common
procedure. Three patients also had neural alcohol injection,
and two had mobilization and decompression of the nerve.
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The indication for the different procedures and how they
correlated with outcome was not explained.

Amid31,32 reported that 80 per cent of 49 and 225
patients respectively had complete pain relief after a month,
and that 15 per cent had transient incisional pain for a few
months, but without functional impairment. However, no
details of number of patients or assessment at follow-up
were presented.

No paper contained any description of the consequences
of surgery on pain with respect to social life, sexual function
or physical activity. The only variable that was briefly
mentioned was worker’s compensation. In the studies by
Amid, patients with worker’s compensation (numbers not
shown) were able to return to work, except in two31 and
four32 instances. Heise and Starling30 found that four
of seven patients receiving worker’s compensation had
non-defined favourable outcomes.

Mesh or staple removal

Apart from four patients in the article by Heise and
Starling30, the search revealed no other description of
the effect of mesh removal alone on chronic pain. Three
articles described removal of staples after laparoscopic
hernia repair. Wong and Anvari29 removed helical tackers
(staples) and part of the mesh from a patient who had
experienced 5 months of postoperative pain, which resulted
in complete pain relief. Sampath et al.34 treated two patients
by removing staples. In one a staple had pierced the lateral
femoral cutaneous nerve and its removal along with part
of the mesh led to reduced pain and dyspareunia, but there
was persistent numbness at 12 months’ follow-up. The
other patient had removal of mesh and a staple piercing
the lateral femoral cutaneous nerve and was pain free at
6-month follow-up. Seid and Amos35 described one patient
in whom removal of a staple penetrating the femoral nerve
resulted in pain relief, although numbness of the anterior
thigh persisted.

Adverse outcomes

Starling et al.37,38 reported that some patients (numbers
not given) had numbness of the scrotum, femoral triangle
and loss of the cremaster reflex. Nahabedian and Dellon40

also reported that patients (number not given) had
hypoaesthesia of the region supplied by the excised
nerve(s). Harms et al.44 described no side-effects except
for a superficial wound infection. Heise and Starling30

found that one patient had a wound haematoma and
another mild testicular pain and atrophy. Fanelli et al.33

noted wound infection in one patient as the only

adverse outcome. Eight articles made no comment on the
incidence of adverse outcome, sensory side-effects or other
disturbances28,31,32,36,39,41–43. The persistent numbness
described after removal of staples34,35 was also present
before remedial surgery and no other side-effects were
noted.

Discussion

The number of patients with chronic pain after hernia
repair2,4–7 suggests that many are left untreated or
allocated to treatments other than surgery; this would
be compatible with the scarce literature on operative
management. Thus, Hindmarsh et al.45 found that only
1 per cent of patients after inguinal hernia repair were
referred for further treatment at a regional pain clinic.

As far as surgery is concerned, neurectomy results
seem impressive at a first glance, with 60–100 per cent
of patients apparently being cured or improved. However,
meaningful interpretation of the data is barely possible
for the following reasons: lack of objective assessment
of pain before operation, previous treatment, lack of
neurophysiological examination to achieve a specific
diagnosis, no standardized surgical procedure in a well
defined patient population, lack of randomization and
control group, and absence of detailed follow-up.

In addition, the literature does not contain any well
defined description of diagnostic methods; nerve blocks
were used in some studies, but in a random fashion. The
correlation between the effectiveness of nerve block and
the effect of neurectomy was not assessed systematically,
although Heise and Starling30 found no correlation as
only five of nine patients who had a positive response to
a nerve block were improved after neurectomy. Isotonic
saline as a placebo nerve block was not used in any study.
Only one paper described the need for analgesics before
operation, drugs that would seem necessary for a pain
intense enough for neurectomy to be indicated. This
paper contained a protocol that mentioned the lack of
effect of non-steroidal anti-inflammatory agents as an
indication for neurectomy42, but these drugs are not
generally regarded as an effective treatment for neuropathic
pain46.

All articles were either descriptive studies or case reports.
Three studies were prospective31,32,42, but only one of
them presented an algorithm for treatment (which its
authors failed to follow)42. All studies had a heterogeneous
patient population with respect to previous surgery and in
several series there was a mix of open and laparoscopically
treated patients30–33,42. As noted above, preoperative and
postoperative pain and neurophysiological assessment were
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never described, variables that are crucial if we hope to
improve understanding of the effectiveness of neurectomy
in controlling pain. Non-defined sensory changes were
used in many of the articles to imply that a nerve
was damaged and should be excised, but there were no
systematic or detailed sensory data in any of the papers.
Furthermore, there is no evidence that well defined sensory
changes correlate with damage to a specific nerve, owing
to the pronounced anatomical variability of innervation in
the inguinal area47.

In some patients pain may have been of inflammatory
or nerve entrapment origin from the mesh, suggesting the
need for mesh removal or nerve decompression. However,
there were no data on how to diagnose these conditions
and few on the success of mesh removal; only four patients
with mesh removal alone were reported30.

Future strategies to improve knowledge on the
pathogenetic mechanisms and thereby the treatment and
prevention of chronic pain after hernia operations have
been described previously48. They include: preoperative
pain, neurophysiological and psychological assessment,
with exclusion of a recurrent hernia or other diseases
in the region; intraoperative description of the surgical
approach, findings and handling of nerves and muscles;
early postoperative pain intensity, character, treatment
modality and neurophysiological assessment; and late
postoperative pain intensity, character and psychosocial
consequences, and neurophysiological assessment. Until
further investigations have proven the efficacy of a
well defined treatment to relieve chronic pain after
surgery, the authors propose that if neurectomy or other
surgical intervention is considered, the preoperative and
postoperative investigations outlined in Table 2 should be
performed as a minimum. In addition, multidisciplinary
and multicentre collaboration is desirable as each centre
will treat only a few patients.

Table 2 Assessment before surgical intervention for chronic pain
after repair of inguinal hernia

Description of previous surgery
Exclusion of recurrent hernia
Pain scores at rest and during activity, and social consequences
Neurophysiological examination of pain area (e.g. hypoaesthesia,

allodynia)
Psychological assessment
Current evidence-based medication for neuropathic pain ineffective
Diagnostic nerve block
Exclusion/description of other chronic pain syndromes (e.g. low back

pain, hip disease, migraine)
Ultrasonography/magnetic resonance imaging
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