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Background: Inguinal hernia repair is one of the most common operations performed
worldwide. Intractable pain following this operation is a potential debilitating complication.
The exact etiology of this complex pain is unknown and the treatment of chronic pain after
inguinal herniorrhaphy can be a difficult task for both the patient and the clinician.

Objectives: The objectives of this study are to identify the ability of peripheral nerve electrical
stimulation to decrease post inguinal herniorrhaphy pain, increase patients’ functionality, and
decrease pain medication use.

Study Design: Three patients with intractable pain after inguinal herniorrhaphy were
included in this case series. Two patients had right-sided inguinal repair and one had a left-
sided repair. Pain in these patients all began after the inguinal repair and had an average
pain duration of 3.4 years after surgery. All 3 patients had been treated with multiple pain
management modalities without significant pain improvement. We will describe the clinical
course of these patients who presented with chronic intractable pain. After a period of failed
conservative medical management and repetitive successful nerve blocks, we decided to
proceed with utilizing electrical nerve stimulation as a treatment modality.

Setting: This retrospective study was done at the university hospital and has an IRB assigned
number.

Results: After careful consideration of the patients’ history and physical examination
and a thorough psychological assessment, we proceeded with a temporary percutaneous
electrical neurostimulation that provided significant pain relief. Ultrasound guided permanent
percutaneous electrical neurostimulation implant was shown to provide significant pain relief
at 12-month follow-ups. We reviewed all existing pertinent medical literature related to the
management of post herniorrhaphy pain. This case series adds to our current knowledge for
chronic intractable post herniorrhaphy pain management.

Limitations: This study is a retrospective assessment of a new technique that was applied to
a limited number of cases. It remains to be determined whether this technique is superior to
the classical open surgical technique in the future. Our findings warrant further studies on the
utilization of peripheral nerve stimulation with chronic post herniorrhaphy pain.

Key words: Peripheral nerve stimulation, ilioinguinal nerve, iliohypogastric nerve, nerve
block, inguinal hernia repair, ultrasound guided procedure
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nguinal hernia repair is one of the most common

surgical procedures. The majority of the literature

regarding hernia repair has focused on preventing
a recurrence of the hernia. Thanks to the introduction
of the Mesh technique, the recurrence rate has greatly
declined. However, it has not been until recently that
post herniorrhaphy chronic pain has come into focus.
The prevalence of post herniorrhaphy pain is estimated
to be as high as 54%, with a cumulative prevalence of
30% at 3 years postoperatively (1,2). Variables affecting
post hernia repair pain include operative technique
(i.e., laparoscopic vs. open), age, and pain level before
the operation. Chronic pain after inguinal repair has
risen over the past decade. It has a significant impact
on quality of life and there is increased use of health
services by patients who have chronic pain (3,4). The
identifiable service cost is likely to be underestimated
because it does not include the societal cost of time
off work and reduced performance of patients with
chronic pain.

The 2 most common types of pain following her-
niorrhaphy are nociceptive pain and neuropathic pain.
Nociceptive pain, or inflammatory pain, is due to vis-
ceral or somatic tissue damage from surgical dissection,
sutures, or application of meshes. Neuropathic pain is
pain that is a result of a disturbance in the nerve, which
is typically a result of injury to the nerve(s). In many
cases, mild neural insult will spontaneously recover
during the usual postoperative period. Persistent post-
surgical pain beyond the natural tissue healing process
is most likely neuropathic in nature. The 2 nerves most
commonly injured during and after an inguinal hernia
repair are the ilioinguinal and iliohypogastric nerves.

llioinguinal and iliohypogastric nerve damage can
occur not only during the surgical hernia repair itself,
but also during the healing stage as a consequence
of fibrotic entrapment of the nerves. The pain due to
injury to these nerves is usually responsive to phar-
macological treatment. This includes the use of the

“analgesic ladder” ranging from non-steroidal anti-
inflammatory drugs, like ibuprofen, and membrane sta-
bilizers, like gabapentin, to opioids. Modalities outside
of pharmacotherapy include diagnostic and therapeu-
tic peripheral nerve blocks, radiofrequency treatment,
cryoanalgesia ablation, transcutaneous electrical nerve
stimulation, mesh/staple removal, neurectomy, and
peripheral nerve stimulation (5) (Table 1). A peripheral
nerve block is a useful regional anesthesia and anal-
gesic technique. It can be used as a diagnostic tool as
well as part of the treatment plan. In post herniorrha-
phy pain, one common nerve block is the ilioinguinal/
iliohypogastric block. An ultrasound-guided technique
for this procedure has been described in adults (6-8).
Despite the various techniques and ongoing efforts,
most treatment modalities fail due to the development
of peripheral and central sensitization of both primary
small fiber afferents and second-order spinal neurons.
Pain management under such a situation has tradition-
ally been difficult.

Peripheral nerve stimulation has emerged recently
as an effective treatment modality in chronic post herni-
orrhaphy pain. Patients generally had great relief from
the chronic pain after the stimulation. However, most
of the reported techniques have several drawbacks
(9-11). First, electrodes of the stimulator are placed
either immediately next to the targeted nerve through
surgical exploration or empirically on the incisional
scars. Both techniques require repetitive testing and
awake intraoperative assessment. Second, a period of
trial stimulation is often required before the efficacy of
the stimulator can be reliably determined. Therefore,
surgical manipulation is always needed as part of the
diagnostic process.

Here we report an effective peripheral nerve
stimulation procedure for managing chronic post her-
niorrhaphy pain. This procedure relies on ultrasound
guidance to place a percutaneous lead of an electrical
nerve stimulation device around the ilioinguinal/iliohy-

Table 1. Medical treatment and interventional strategies commonly used for the treatment of chronic post herniorrhaphy pain.

Pharmacotherapy ( monotherapy or combined medications)

Antiepileptics (Gabapentin, Topiramate , etc), Antidepressant (Amitriptyline,
Nortryptiline, etc), NSAIDs, Opioids, Topical (Lidocaine, Capsicine, etc)

Nerve Blocks

Local Anesthetic with or without Corticosteroid

Chemical Neurolysis

Alcohol, Phenol

Electrical Neurolysis

Cryo Nerve Ablation (cryoanalgesia), Radiofrequency Nerve Ablation
(Conventional/Cooled/ Pulse Radiofrequency)

Electrical Neuro-Stimulation

Spinal Dorsal Column, Peripheral Nerve

Surgical Approaches

Neurolysis, Neurectomy, Surgical Revision/Decompression, Mesh Removal,
Stich Removal
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pogastric nerves. Once stimulation of the ilioinguinal
and iliohypogastric nerves hase been confirmed with
significant pain control during the trial period, im-
plantation of the peripheral nerve stimulator on these
nerves would follow in the operating room in the same
manner. This technique was applied to 3 patients with
chronic post herniorrhaphy pain who failed multiple
pain treatment modalities.

METHODS

Patients

Three patients with histories of chronic pain after
inguinal herniorrhaphy were included in this case series.
Two patients had a right-sided inguinal repair while one
had a left-sided repair. Pain in these patients started
after the inguinal repair, with an average duration of
3.4 years.

The pain severity prior to the electrical stimulation
ranged from 7 to 9 on the visual analogue scale (VAS).
All 3 patients had been treated with pain treatment
modalities without success (Table 2).

Case 1

A 75-year-old Caucasian male has a history of right
inguinal hernia repair 3 years ago. He had a surgical revi-
sion and removal of hernia mesh due to intractable pain
one month after the first surgery. The second repair was
done with the mesh placement on postoperative day 7
due to abdominal pain.

He was referred to the pain center with chronic
persistent, lancinating, burning, and occasional sharp
pain in the right lower abdomen and anterior groin.
The pain had been present for 3 years since the last
surgical hernia repair.

The patient rated the average pain as 9 out of 10 in
severity on the VAS. He reported significant tenderness
on the upper and medial thighs, and inguinal region,
with occasional radiation to the genitalia. He denied
numbness or tingling in his lower extremities. He no-
ticed that his pain would aggravate with walking and

prolonged standing, but pain severity remained the
same at rest. A physical examination, which included a
detailed sensory examination, was normal. Prior treat-
ments included physical therapy, transcutaneous elec-
trical nerve stimulation, nonsteroidal local anesthetic
cream, morphine, and hydrocodone. He reported that
none of his prior treatments gave him significant pain
relief.

After careful consideration of his prior treatment
and re-implementation of multimodal treatment strat-
egies, including a pain psychologist assessment and
treatment, a decision to perform an ilioinguinal/iliohy-
pogastric nerve block was made. A trial of the nerve
block provided some pain reduction with no long term
benefit. At this stage we discussed a trial of right-sided
iliohypogastric and ilioinguinal nerve stimulation. Af-
ter an ultrasound guided peripheral nerve stimulator
was placed, the patient’s pain decreased by 70%. He
noticed that when the stimulation was turned off, the
pain recurred. This result was reproducible by repeti-
tively turning the stimulation device on and off. After
a course of successful response, he underwent a perma-
nent right-sided peripheral electrical nerve stimulator
implant. We utilized 2 sets of 8 contact electrodes (2x8
compact, 3778; Medtronic Neuromodulation, Minne-
apolis, MN, USA). Neurostimulator parameters were
1.0 millivolts amplitude, 300 pulse widths, and 80 Hertz
frequencies.

The procedure was done under ultrasound guid-
ance in the operating room with the patient completely
awake and cooperative. The superior lead was directed
and placed over the iliohypogastric nerve and the sec-
ondary lead was aimed for the ilioinguinal nerve. Both
leads were advanced and stimulated to have adequate
coverage of the painful areas without painful pares-
thesias. The peripheral nerve stimulator implantation
procedure was performed with anchoring, tunneling,
and battery generator placement under local anes-
thetic injection and monitored anesthetic care (Fig. 1).

At his one month follow-up, he reported reduced
pain at 4 — 5 out of 10 on VAS. At his 3 month follow-

Table 2. Patients’ data; pain score based on visual analog scale (VAS)

Duration of Duration of Average Pain Score Pain after Nerve
Patient | Age/ Gender Side Pain Prior to Pain Prior Nerve Before and After Stimulation Implant-
Hernia Repair | Stimulation Implant Hernia Repair 12 Months Follow-Up
Case-1 75/M Right 1 year 3 years 9 1-2
Case-2 52/M Left 3 months 5 years 9 1
Case-3 32/M Right 3 months 2 years and 4 months 9 1-2
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Fig. 1. Anterior posterior abdominal x-ray showing the
electrodes with an implantable pulse generator.

up, his VAS score decreased to 0/10 at rest and 1/10 with
activity. He reported 100% satisfaction with pain con-
trol. He was able to wean off narcotic medication. At
his one year follow-up he was taking acetaminophen
over the counter for occasional discomfort. He and his
wife felt that there has been a significant difference
in his personal and social life engagement since the
procedure.

CasE 2

A 52 year-old African American male underwent
left inguinal hernia repair 5 years ago. The patient had
been having persistent burning and sharp pain ever
since the surgery. The pain distribution was in the left
groin area and was worse with any type of physical ac-
tivity, including walking and prolonged standing. The
pain occasionally radiated down to his leg after a short
course of walking. He described pain aggravation over
his left groin and testicle when he wore tight under-
wear or when tightening his belt.

Previous treatments included multiple ilioinguinal
and iliohypogastric nerve blocks, surgical neurectomy,
gabapentin, and hydrocodone. The neurectomy pro-
vided temporary relief for about 3 months but the pain
had since returned. He reported daily pain severity
from 8 to 10 on VAS. Physical examination, including a
detailed sensory examination, was normal.

On the day of presentation, after a careful con-
sideration of prior failed interventions, we decided to
proceed with a trial period of the ultrasound guided
electrical neuromodulation placement over the left ilio-

hypogastric and ilioinguinal nerve. The patient report-
ed a dramatic response of 90 — 100% pain relief both at
rest and with activities. He was able to change positions
without pain and tolerated long distance walking with
minimal discomfort. He underwent a permanent pe-
ripheral nerve implant for the left iliohypogastric and
ilioinguinal nerve.

We utilized 2 sets of 8 contact electrodes (2x8 com-
pact, 3778; Medtronic Neuromodulation, Minneapolis,
MN, USA). The superior lead was placed at the iliohypo-
gastric nerve and the secondary lead was at the ilioin-
guinal nerve. The patient reported great pain coverage
with stimulation in the operating room. Neurostimula-
tor parameters were 1.0 millivolts amplitude, 350 pulse
widths, and 80 Hertz frequencies.

On follow-up for stich removal, the patient re-
ported complete pain relief for the first time in 5 years.
He was very pleased with the result. He was able to
completely wean off narcotic medication and started
his new job at a local store. On his 12 month follow-up
he was not taking any medication.

CasE 3

A 32 year-old male who had a right-sided hernia
patch repair 2 years and 4 months prior presented
to the pain clinic. Subsequent to his hernia repair, he
developed pain involving the right lower abdominal
region, radiating down to the right side of the groin
and the testicle. The pain characteristic was described
as a constant burning pain with exacerbation during
activities. The patient rated the pain at an average of 9
on the VAS in severity. Physical examination, including
detail sensory examination, was normal. Previous treat-
ments included nerve blocks, multimodal treatment,
and significant dose of opioid medication, but no treat-
ment had provided significant pain relief. The patient
kept his full-time job during this period and reported
being seen by many physicians but had not had any
improvements in his symptoms.

We implemented a multimodal treatment strategy
along with assessment from a pain psychologist. The
patient understood the electrical neuromodulation as
a modality for treatment and was willing to proceed
with the right iliohypogastric and ilioinguinal nerve
stimulation trial. An ultrasound guided percutaneous
iliohypogastric and ilioinguinal nerve stimulation trial
was performed in the operating suite under routine
sterile conditions. Stimulatory frequency was applied to
a comfortable level without muscle stimulation. During
the stimulation trial period, the patient reported 100%
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pain relief. Because of the positive response, he under-
went permanent right iliohypogastric and ilioinguinal
peripheral nerve stimulator implant. The 2 leads were
placed in a V shaped fashion over the iliohypogastric
and ilioinguinal nerve. We utilized 2 sets of 8 contact
electrodes (2x8 compact, 3778; Medtronic Neuromodu-
lation, Minneapolis, MN, USA.) Neurostimulator param-
eters were 1.5 millivolts amplitude, 300 pulse widths,
and 100 Hertz frequencies.

The patient reported to be pain-free after stimula-
tion from both leads. At the 12 month follow-up, the
patient reported minimal pain of 1 — 2 on VAS. He was
100% satisfied with the result. He was kept on 300 mg
gabapentin with 25 mg of amitriptyline on his one year
follow-up.

TECHNIQUE

Ultrasound Guided llioinguinal/
Iliohypogastric Nerve Percutaneous Electrical
Nerve Stimulation Placement

In order to describe the importance of utilizing
ultrasound to safely identify the ilioinguinal/iliohypo-
gastric nerves, here we review the ilioinguinal/iliohypo-
gastric nerve anatomy on the anterior abdominal wall.

The general anatomy of the iliohypogastric and
ilioinguinal nerves has been well documented in
standard anatomy textbooks. The ilioinguinal nerve
emerges from the lateral border of the psoas major
just inferior to the iliohypogastric, and passes obliquely
across the quadratus lumborum and iliacus. The ilioin-
guinal nerve then perforates the transversus abdominis
near the anterior part of the iliac crest. It communicates
with the iliohypogastric nerve between the transversus
and the internal oblique muscle and runs in the plane
between the internal oblique muscle and transversus
abdominis muscles. The iliohypogastric nerve runs
superior to the ilioinguinal nerve. Recent data related
to common anatomical variations in these nerves are
helpful for navigating the ultrasound. The ilioingui-
nal nerve usually enters the abdominal wall 2.8 = 1.1
cm medial and 4. 6 = 1.2 cm inferior to the anterior
superior iliac spine (ASIS) and terminates 3.6 + 0.5 cm
lateral to the midline. The iliohypogastric nerve enters
the abdominal wall 2.8 + 1.3 cm medial and 1.4 + 1.2 cm
inferior to the ASIS and terminates 4 + 1.3 cm lateral to
the midline (12).

In order to identify specific nerves with ultrasound,
we usually place patients in the supine position. It is
extremely important to identify the anatomical land-

marks on the abdominal surface, which includes the an-
terior superior iliac spine, rectus abdominis, umbilicus,
symphysis pubis, and semilunar line (Fig. 2).

Usually a high frequency linear probe (12 mega-
hertz) can be placed on the anterior abdominal wall
along the line delineated by the ASIS and the umbili-
cus. This orientation will provide optimal visibility to
identify the peritoneum, transverse abdominis muscle,
and internal oblique muscle. In some cases the external
oblique muscle is recognizable by slightly sliding the
probe cephalad without changing the orientation of
the probe.

The ilioinguinal and iliohypogastric nerves can be
visualized as 2 round hypoechoic structures adjacent
to each other with hyperechoic borders. They lie in the
plane between the internal oblique muscle and the
transversus abdominis muscle. This muscle plane is void
of any significant vascular structure (Fig. 3). Entry point
of the needle should be just a few millimeters medial to
the ASIS. Entry point of the needles should be tailored
to the patient’s body habit.

After the initial ultrasound, skin overlying the area
should be prepped and draped in a sterile fashion. Un-
der ultrasound guidance, an entry point is selected. It
should be as close as possible to the ultrasound probe
and should be a few millimeters away from ASIS. A 14
gauge Touhy needle is guided into the fascial plane be-
tween the internal oblique and transversus abdominis
while keeping neural structures visualized under ultra-
sound. When the tip of the needle is confirmed to be
adjacent to the neural structure, 2 neurostimulator lead

Fig. 2. Surface anatomy: Anterior superior iliac spine
(yellow star), lateral edge of the rectus abdominis muscle
(vellow line), and semilunar line (painted green).

www.painphysicianjournal.com
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Fig. 3. Ultrasound image: anterior superior iliac spine
(yellow star), ilioinguinall iliohypogastric nerves (thick
yellow arrows ), the percutaneous nerve stimulator lead visible
on this view (thin yellow arrows).

catheters are placed. The distance between the ilioin-
guinal and iliohypogastric nerves can easily be covered
with one stimulator lead. We prefer to insert 2 leads
and advance the lead as far as possible along the neural
structure. The entire procedure can be performed with
local anesthetic only. After both leads are advanced
and stimulated to give adequate coverage of the pain-
ful areas without generating paresthesia, the leads are
secured on the skin. The entire procedure is performed
on an out-patient basis.

The permanent implant is exactly the same as the
initial trial with the addition of securing the leads under
the fascia and connecting the leads to the implantable
pulse generator. The permanent implant can be done
under monitored anesthesia care while the patient re-
mains awake (Fig. 1).

LITERATURE REVIEW

Treatment of post herniorrhaphy pain has not
been well established. Most publications on the treat-
ment of post herniorrhaphy pain are case reports and
case series.

We reviewed the entire PubMed medical literature
using the following words: “pain,” “peripheral,” “nev-
er stimulation,” “inguinal,” and “post herniorrhaphy.”
All studies published between January 1900 and March
2014 was included. Language was restricted to English,
and the reviews were checked for additional studies.

Treatment modalities reported in the literature
included medication, surgical intervention, local nerve

block, cryoablation, pulsed radiofrequency, and nerve
stimulation.

In terms of medications, little has been objectively
studied solely in the context of post herniorrhaphy
pain. Gabapentin was shown to be of benefit in a
small number of cases, and it may have a protective ef-
fect against chronic nerve pain if used preoperatively
(13,14). Surgical intervention of post herniorrhaphy
pain includes surgical exploration, removal of surgical
mesh, or surgical neurectomy. However, the efficacy of
these interventions is also not well established. Most
reports are retrospective case series with poorly defined
diagnostic criteria for chronic pain.

Interventional treatment options for post hernior-
rhaphy pain vary greatly. Repetitive infusion of local
anesthetic and clonidine for 3 weeks was successful for
a year in a patient with recalcitrant ilioinguinal neural-
gia (15). In a case series, cryoanalgesia ablation of the
ilioinguinal nerve and genitofemoral nerve resulted in
decreased pain scores and medication use (16). Pulsed
radiofrequency treatment of these nerves has been
shown to be beneficial in one case report and a case
series (17,18).

Four studies were found using peripheral nerve
stimulation as the primary treatment modality for
chronic pain after inguinal herniorrhaphy (Table
3).There were 3 case series with follow-up duration
ranging from 6 weeks to 11 months. Patients typically
underwent a 4-day trial stimulation before permanent
nerve stimulation was implanted. In these reports, the
patients had pain on a scale from 8 to 10 out of 10 be-
fore the implant and generally had satisfactory results
with pain scores of 0 — 1 out of 10 after the nerve stimu-
lator had been implanted.

Lepski et al (19) published a small case control
study showing significant reduction in pain intensity
using peripheral nerve field stimulation (PNFS). Mean
pain intensity was reduced from 7.2/10 to 4.7/10 (P <
0.001). When PNFS is combined with spinal cord stimu-
lation (SCS), patients had significant reduction in pain
inventory and SF36 scores at 12 month follow-ups (P <
0.05) (19).

Discussion

Peripheral nerve stimulation has been reported as
a potential effective treatment modality for post herni-
orrhaphy pain. Peripheral nerve stimulators are being
used in multiple centers nationwide. It generally in-
volves surgical exploration of the peripheral nerve and
placement of the flat plate (paddle lead) multi-contact
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electrode immediately next to the targeted nerve.
There have been reports of nerve injury from electrode
insertion or stimulation-related fibrosis, which made
peripheral nerve stimulators less desirable for both
surgeons and patients. In this case series, instead of
the surgical approach, ultrasound guided percutaneous
electrical lead stimulation of the ilioinguinal/iliohypo-
gastric nerves was used. Following a positive response,
a permanent percutaneous peripheral nerve stimulator
can then be implanted, with leads implanted as close as
possible to the ilioinguinal/iliohypogastric nerves. This
technique was shown to be effective in 3 patients with
chronic intractable post herniorrhaphy pain.

Innervation of the inguinal region comes mostly
from T12 and L1 spinal roots that form the periph-
eral nerve branches of ilioinguinal and iliohypogastric
nerves. Chronic pain related to ilioinguinal and/or
iliohypogastric nerve entrapment/damage is commonly
reported following repair of an inguinal hernia.

In the management of chronic intractable pain
syndromes of different etiologies, there has been a
shift from destructive interventions to stimulation pro-
cedures. Electrical stimulation is used often in patients
with persistent neuropathic pain syndromes.

There is a growing amount of literature to support
the success of peripheral neuromodulation against
neuropathic pains. Thus far, the use of peripheral nerve
stimulation for neuropathic pain has been associated
with consistently positive results (20).

Like paddle style electrodes, neuromodulatory
effects administered through percutaneous leads can
generate similar clinical benefits with less side effects.

It is important to note that muscles are often acti-
vated as the amplitude of the stimulation is increased.

It is true both during the trial and the permanent
implantation. Strategies such as low energy and high
frequency stimulation may be utilized as a solution.

Percutaneous placement of electrodes is a minimal-
ly invasive procedure that allows for a therapeutic trial
prior to surgical placement of a permanent electrode
with an implantable pulse generator.

ConcLusION

Post herniorrhaphy pain and its treatment has not
been well established.

Electrical neuromodulation via peripheral nerve
stimulation should be reserved for highly selected cases
with chronic intractable pain. A well-motivated and
psychologically stable patient is a prerequisite and can
increase the likelihood of success of the treatment mo-
dality of choice.

Obtaining a detailed history and physical examina-
tion is imperative, enabling doctors to make diagnoses
such as scar neuroma that can be treated with less inva-
sive treatment modalities.

Multimodal treatment strategies including phar-
macotherapy, physical therapy, and biofeedback tech-
niques should be the first choices in the chronic pain
management. llioinguinal/iliohypogastric nerve block
can provide clinical evidence for nociceptor pathways.
However, pain responses to nerve blocks should be cau-
tiously interpreted.

We incorporated the use of ultrasound guided il-
ioinguinal/iliohypogastric nerve stimulation placement
during the trial period and for the permanent implant
to eliminate the need for a surgical trial and to provide
an indication for location of electrode placement.

Utilizing an ultrasound and percutaneous lead

Table 3. Peripheral nerve stimulation as a treatment modality for chronic pain afier inguinal herniorrhaphy. Pain reported on visual

analog scale (VAS).

No. of | Pain Bef
First Author Year Method Study Type o0 amn BT pain After Implant
Cases Implant
Stinson et al (9) 2001 Simulator trial followed by implant Case series 3 8-10 0 after 6 weeks
Paicius et al (10) 2006 Simulator trial followed by implant Case series 1 10 0 - 1 after 11 months
Rauchwerger et al 2008 Simulator trial followed by implant Case series 3 8-9 Satisfactory after 6
(11) months
Lepski et al (19) Combined spinal cord (SCS) and Average pain for 3 days:
. . . . 4 cases, 36 4.7 for PNFS, 3.4 for
2013 peripheral nerve field stimulation Case-control 7.2 .
(PNFS) controls SCS, 2.4 for combined
stimulation
Elahi - Current Ultrasound Guided Percutaneous 90% satisfaction rate
Study 2014 Ilioinguinal / Iliohypogastric Nerve Case Series 3 7-10 with reported pain 1, at
Stimulator Implant 12 months follow-up
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placement approach causes none to negligible in-
tra- and postoperative discomfort at the site of the

electrodes.

Little postoperative pain and satisfactory response
to the procedure itself lead us to conclude that this
technique can be considered a very useful alternative

determined whether this technique is indeed superior
to the classical open surgical technique in the future.

Patients reported significant relief at long-term

follow-ups.

to the classical operative procedure. It remains to be
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