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Abstract

Purpose The aim of this study was to evaluate the out-
come of ilioinguinal and iliohypogastric nerve blocks in
patients with chronic pain after herniorrhaphy, by com-
paring nerve stimulator and ultrasound guidance to
administer the block.

Methods A total of 43 patients who received nerve blocks
for chronic inguinal post-herniorrhaphy pain received
standardized questionnaires. Nerve stimulator—guided
blocks were performed prior to January 2009, and there-
after, ultrasound-guided blocks were performed using a
local anaesthetic solution and a corticosteroid.

Results  The questionnaire was completed by 38 patients
(88 %). The inguinal hernia repair was performed for a
median 16 months (range 3-219) ahead of the nerve
blocks. A median of 2 pain treatments (range 1-7) was
calculated. Median follow-up was 21 months (range 3-68).
According to the DN4, 21 patients (55.3 %) no longer
reported neuropathic pain. Subjectively, 32 % no longer
reported moderate-to-severe pain. After ultrasound-guided
blocks, a higher VAS score (at rest and during activities), a
higher proportion of daily pain and more anxiety and
depression are reported compared to blocks performed
after nerve stimulator guidance.

Conclusions Ilioinguinal/iliohypogastric nerve blocks
can be effective to treat chronic inguinal pain following
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surgery of the groin. The use of ultrasound was not superior
to nerve stimulator—guided blocks. These blocks could be
considered prior to more invasive procedures such as
neurectomy.
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Introduction

Inguinal hernia repair is one of the most commonly per-
formed surgical procedures worldwide. Chronic post-sur-
gical pain (CPSP) after inguinal hernia repair occurs
frequently with a mean incidence of 11 % (range 0—43 %),
resulting in the main problem after inguinal hernia repair
[1]. This pain can be invalidating with a neuropathic
character. Treatment modalities of this neuropathic pain
include pharmacotherapy, peripheral nerve blocks, pulsed
radiofrequency treatment, transcutaneous electrical nerve
stimulation (TENS), peripheral nerve field stimulation,
mesh/staple removal, neurectomy and cryoanalgesic abla-
tion [2].

An ilioinguinal or iliohypogastric nerve block is a rather
simple and useful regional anaesthetic technique for post-
operative analgesia after inguinal surgery [3—6]. Despite its
seemingly easy implementation, a relatively high failure
rate of 10-25 % has been reported [7]. To decrease this
failure rate, a technique using ultrasound to visualize
the nerve, before injecting local anaesthetics, is described
[6-8]. This technique might also cause fewer side effects, but
this has not been definitively proven [9, 10]. A significant
increase in the overall success rate for adequate blocks
performed using an ultrasound-guided technique versus all
non-ultrasound techniques has been shown [10]. It can be
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concluded that nerve blocks are more directly and more
precisely administered using ultrasound guidance.

Although mostly investigated as anaesthesia during
surgery, the application of the nerve block has also been
used to reduce CPSP. In this application, the use of ultra-
sound could also be successful [6]. The aim of this study is
to evaluate the long-term success of nerve blocks focussing
on nerve stimulator— versus ultrasound-guided placement
of the block.

Methods
Patients and data acquisition

All patients who underwent ilioinguinal and/or iliohypo-
gastric nerve blocks for CPSP after herniorrhaphy in the
Catharina Hospital Eindhoven, in the period of January
2003 until October 2010, were identified using the elec-
tronic hospital information system. The patient files were
retrieved and reviewed for demographic data, operative
details and complications of the nerve blocks. Performed
surgical techniques were Lichtenstein repair or the Totally
Extra Preperitoneal technique. All patients received a
postal questionnaire including the DN4 questionnaire to
estimate the probability of persistent neuropathic pain,
Visual Analogue Scale (VAS) to score the intensity and
frequency of pain, the Hospital Anxiety and Depression
Scale (HADS) and Pain Disability Index (PDI). The DN4
was considered positive for neuropathic pain when scoring
4 or more points. The HADS was scored positive for
anxiety or depression when 8 or more points were scored
per category. Subsequently, the questionnaire also included
the use of pain medication and antidepressants. Successful
outcome was regarded as a neuropathic pain score below 4
on the DN4 scale.

Technique

The nerve blocks were performed by an anaesthesiologist
of the department of pain management. In patients treated
prior to January 2009, the nerve block was administered
using nerve stimulator guidance. This technique was pri-
marily based on anatomical landmarks. The patient was
positioned in the supine position and the injection site was
located 1 inch medial and 1 inch inferior to the anterior
superior iliac spine [11]. The nerve stimulator was used to
locate the nerves and was adjusted in a way that sensory
nerve stimulation was within chronaxy.

Using the landmarks, the needle was positioned close to
the nerves by applying an electrical current as guidance. If
the patient experienced paraesthesias in the area supplied
by the nerve at a threshold of 0.3 mA or less, the position
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of the needle is near the nerve. When the correct position
was determined, a solution consisting 4 ml of 0.5 %
bupivacaine and 80 mg of triamcinolonacetonide was
injected.

Since 2009, the nerve block injection was performed
using ultrasound guidance for which a 38-mm broadband
linear array transducer was used to explore the regional
anatomy. According the technique described by Gofeld
et al. [6], the anterior superior iliac spine (ASIS), ilioin-
guinal ligament and the line connecting the ASIS with the
umbilicus were marked. The ilioinguinal nerve was visu-
alized, mostly between the internal oblique and transverse
or external oblique muscles and within 1-3 cm from the
ASIS. A needle was inserted laterally through the entry
point of the transducer, and 4 ml of 0.5 % bupivacaine and
80 mg of triamcinolonacetonide were deposited. The
solution encircled the nerve and appeared as a distinct
hypoechoic structure, highlighted by the hyperechoic sur-
rounding fat [6]. Blocks were repeated after several months
depending on the effect of the previous one. Upon patients’
request, other treatment modalities were performed.

Statistical analysis

Ordinal data were tested using Chi-square analysis and
continuous data by Mann—-Whitney U test. Differences
were considered statistically significant when the p value
was less than 0.05. All statistical evaluations were per-
formed using SPSS, version 17.0 (SPSS, Chicago, IL,
USA).

Results

All patients responded positive to the DN4 to rate their pain
as neuropathic and had experienced a temporary effect of a
diagnostic block, before treatment with nerve blocks. From
the charts, no complications of the nerve blocks were
encountered.

Forty-three (43) questionnaires were sent to patients
who had undergone ilioinguinal or iliohypogastric nerve
blocks in our hospital. In total, 38 patients (88.4 %) com-
pleted and returned the questionnaire. Of the 5 non-
responders, 4 were untraceable and 1 refused to answer the
questions. In total, 35 men (92.1 %) and 3 women (7.9 %)
returned the questionnaire. The median age was 56 years
(range 24-83). There were 39.5 % of the patients who
experienced the CPSP on the left side, 52.6 % on the right
side and 7.9 % of the patients experienced the pain on both
sides. From this cohort, subjectively 30.6 % performed
heavy work, 22.2 % performed light work and 47.2 %
were retired or unemployed. The median number of
injections was 2 with a minimum of one injection and a



Hernia (2013) 17:329-332

331

Table 1 Outcome of pain treatment

Neuropathic pain*

None 55.3

Persistent 44.7
Pain intensity (%)

Mild 31.6

Moderate 36.8

Severe 31.6
Pain frequency (%)

Monthly 18.9

Weekly 21.6

Daily 29.7

Always 29.7
VAS at rest 5 (0-10)
VAS during activities 7 (0-10)
Pain Disability Index 29 (0-70)

* DN4 score >4. Data are given as median (range) or percentage

maximum of 7 injections. To cure the CPSP, 28.9 % of the
patients received more than three injections. In total,
55.3 % of the blocks were performed using ultrasound
guidance. The median follow-up was 21 months with a
range of 3 to 68 months.

Table 1 shows the outcome of the ilioinguinal/iliohy-
pogastric nerve blocks. Forty-five per cent of the patients
still reported neuropathic pain (DN4 > 4). More than two-
thirds of the patients (68 %) graded their pain as moderate
to severe. The pain was continuously present in 30 % of the
cases. The median VAS score was 5 at rest and 7 during
activities. Limitations during activities were rated with the
Pain Disability Index with a median score of 29 and a
widespread range of 0-70. Twenty-six percentage of the
patients still used painkillers after treatment with these
nerve blocks. Additional treatment such as TENS, neu-
rectomy or acupuncture was performed in 21.1 % of the
patients.

When comparing the groups who received the infiltra-
tion blocks, either nerve stimulator—guided or ultrasound-
guided, the results were conflicting (Table 2). Only the
VAS score during activities (p = .01) and VAS score
during activities (p = .03) were significantly different
between both groups. Also, the reported incidence of
depression (p = .02) and anxiety (p = .01) was lower in
the nerve stimulator group.

Discussion

Chronic pain after inguinal hernia repair is a severe dis-
abling complication of this frequently performed operation
[1]. Tlioinguinal/iliohypogastric nerve blocks can be
effective to treat this complication, although repeated

Table 2 Differences in outcome between nerve stimulator—guided
(NSG) blocks and ultrasound-guided (USG) blocks

NSG USG p value

n=17 n=21
Persistent neuropathic pain* (%) 41.2 47.6 0.691
VAS at rest, mean 3.2 5.8 0.005
VAS during activities, mean 4.8 7.0 0.033
Proportion moderate/severe pain (%) 52.9 81.0 0.065
Proportion daily pain (%) 353 80.0 0.006
Depression (%) 11.8 47.1 0.024
Anxiety (%) 11.8 52.9 0.010

Data are given as mean or percentage. * DN4 score >4. HADS
Hospital Anxiety and Depression Scale >8 is positive for depression
or anxiety

treatments may be required [6]. In this study, 55 % of the
patients no longer reported neuropathic pain after treatment
with ilioinguinal/iliohypogastric nerve blocks. However,
only 32 % reported not to suffer moderate-to-severe pain
any longer. Overall, high pain scores at rest or during
activities and limitations for daily activities were reported.

Gofeld et al. [6] describe a group of patients in whom a
block with local anaesthetic was successful, but only 5 out
of 8 patients (62.5 %) reached complete pain relief for
several days. In a study by Suresh et al. [12], two patients
who underwent ultrasound-guided ilioinguinal nerve
blocks with 5 ml of 0.25 % bupivacaine were described.
These patients were still pain free at 6 months of follow-
up. Furthermore, the use of CT guidance is proposed as a
technique to visualize the nerve for the management of
chronic pelvic pain [13, 14]. Parris et al. [13] described a
case in which CT-guided ilioinguinal nerve block with
3 ml of 0.5 % bupivacaine was successful for 3 days.

In the present study, conflicting results were encoun-
tered. The higher pain scores in the ultrasound-guided
group can be explained by the different follow-up duration,
with a mean of 38 months in the nerve stimulator group
and a mean of 13 months in the ultrasound guidance group
(p < .01). Over time and after repeated blocks, more effect
can be expected in the latter group. The more reported
incidence of depression and anxiety is presumably more
the result rather than the cause of more chronic pain in the
ultrasound group.

In contrast to the herniorrhaphy group, in the group of
patients who underwent different interventions none of
them remained to have neuropathic pain. In a study
examining chronic pain after pfannenstiel incisions, 7 % of
the patients reported moderate-to-severe pain [15]. In half
of these patients, nerve entrapment was seen.

The present study was a retrospective case series only,
which can be seen as a limitation. No comparison to blocks

@ Springer



332

Hernia (2013) 17:329-332

without guidance or other treatments such as neurectomy
was performed. The impact of guidance, nerve stimulator
or ultrasound, or presumably increasing experience from
the anaesthesiologists (>100 procedures) cannot be
addressed to. Lastly, the difficulties of pain measurement
were highlighted again in this study. Persisting high other
pain scores hamper to regard disappeared neuropathic pain
as a success. Nevertheless, in the group without neuro-
pathic pain, significantly less disability due to pain was
reported. Furthermore, HADS anxiety and depression level
were significantly higher in the group with neuropathic
pain. An interaction between chronic pain and depression is
suggested in the literature [16].

To the authors’ belief, the nerve blocks could diminish
the incidence of patients requiring a neurectomy as this is
an invasive procedure of which no definitive success has
been reported [17-20]. It remains unknown whether or not
the success of a neurectomy is lower if persisting pain due
to failed blocks endured longer. Haematoma, leg weakness,
bowel haematoma, bowel puncture, femoral nerve block
and high serum local anaesthetic concentration are
described as complications of inguinal nerve blocks [21, 22].
In the present series, no such complications were encoun-
tered. Although our success was probably lower than the
62.5 % pain relief in the study of Gofeld et al. [6], we did
find prolonged pain relief after a median follow-up of
20 months. Future studies should randomize nerve blocks
and other treatment modalities, as will be presented by
Loos et al. [23].

In conclusion, ilioinguinal or iliohypogastric nerve
blocks can be effective to treat chronic inguinal pain.
Success rate ranged from 32 to 55 %, although repeated
treatments may be required. Ultrasound guidance was not
superior to nerve stimulator guidance. Both techniques can
be considered as an adequate therapy prior to more inva-
sive procedures such as neurectomy.
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