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ABSTRACT
AIM: To seek the efficacy of selective spinal nerve blocks in the treatment of groin pain that are irresponsive to peripheral nerve
blocks.
MATERIAL and METHODS: This retrospective study comprised 17 patients with ilioinguinal, iliohypogastric, and genitofemoral
neuralgias treated between 2017 and 2018.
RESULTS: All patients received diagnostic peripheral nerve blocks and/or TAP blocks with blind or ultrasound-guided techniques.
Four patients had ineffectual peripheral nerve blocks, after which they underwent T12 and L1 selective spinal nerve blocks. All four
patients had satisfactory results.
CONCLUSION: If distal peripheral nerve blocks are ineffective, an upper level nerve lesion, a lesion in the lumbar plexus or an L1
radiculopathy should be considered in ilioinguinal, iliohypogastric, and genitofemoral neuralgias. Upper level nerve blocks should
be performed before deciding on surgery.
KEYWORDS: Genitofemoral nerve, Groin pain, Iliohypogastric nerve, Ilioinguinal nerve, Nerve block, Pain, Selective spinal nerve
block

█

INTRODUCTION

I

lioinguinal (II), iliohypogastric (IH), and genitofemoral (GF)
neuralgias present with pain or paresthesia in the respective
innervation areas of the nerves. Clinically significant
moderate-to-severe pain affects physical activity, social
interactions, and life quality. The clear majority of II, IH, and GF
neuralgias are iatrogenic, as a result of mechanical damage
(direct damage) or entrapment (scar tissue, mesh, or sutures)
of the nerves during lower abdominal surgeries (26), including
appendectomy, hysterectomy (6,7), cesarean delivery, and
inguinal herniorrhaphy (13,32). Other potential causes of
these neuropathies include psoas abscess, Pott’s disease,
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prolonged wearing of constrictive clothing, blunt abdominal
trauma, visceral adhesions, T12, L1, L2 radiculopathies, and
lumbar plexus pathologies (25).
Anatomy
Understanding the anatomy of the lumbar plexus and II, IH,
and GF nerves is essential to perform successful blocks.
The lumbar plexus lies posterior of the psoas major muscle.
It is formed by the first four lumbar ventral rami of spinal
nerves, sometimes with contribution of the ventral ramus of
12th thoracic spinal nerve. The lumbar plexus then divides into
eight branches.
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Iliohypogastric and Ilioinguinal Nerves

Femoral Branch

The upper and larger branch of the lumbar plexus receives
contributions from the ventral rami of T12 and L1, and then
divides into two to form the IH and II nerves. The IH nerve
exits the psoas muscle superior to the II nerve, and they cross
the quadratus lumborum muscle in an oblique direction. They
perforate the transversus abdominis muscle together at the
level of the anterior superior spine.

The femoral branch of the GF nerve descends laterally to the
external iliac artery and passes under the inguinal ligament.
The GF nerve enters the femoral sheath lateral to the femoral
artery and innervates the skin of the anterior superior femoral
triangle.

Iliohypogastric Nerve Course and Function
The IH nerve runs between the internal oblique muscle and
the transversus abdominis muscle then divides into two
branches: the anterior cutaneous branch and the lateral
cutaneous branch. The anterior cutaneous branch continues
to run between the internal oblique and transversus abdominis
muscles and then perforates the external oblique muscle just
beyond the anterior superior iliac spine to provide cutaneous
sensory innervation to the abdominal skin, groin, and superior
to the pubis. The lateral cutaneous branch runs through the
internal and external oblique muscles at a level superior to the
iliac crest and provides cutaneous sensory innervation to the
posterolateral aspects of the gluteal region. The IH nerve also
supplies motor fibers to the internal oblique and transversus
abdominis muscles.
Ilioinguinal Nerve Course and Function
The II nerve enters the internal oblique muscle, then
accompanies the spermatic cord, and these pass together
through the inguinal canal. The nerve then provides cutaneous
sensory innervation to the superior part of the skin of the inner
thigh and the root of the penis and upper part of the scrotum in
men or the mons pubis and lateral part of the labia in women.
II nerve also supplies motor fibers to the internal oblique and
transversus abdominis muscles.
The IH nerve is larger than the II nerve and sometimes the
II nerve may interconnect with the IH nerve where it enters
the quadratus lumborum. Furthermore, one or both of the IH
and II nerves may be absent (4). Accordingly, the distribution
of the sensory innervation area of the II nerves varies from
patient to patient, and there may be an overlap with the IH
nerve territory.
Genitofemoral Nerve Course and Function
The GF nerve is formed by the ventral rami of L1 and L2 spinal
nerves of the lumbar plexus. The nerve descends through the
psoas muscle emerging on the muscle’s anterior surface. The
GF nerve passes behind the left ureter, gonadal vessels, left
colic artery, and inferior mesenteric vein on the left. It passes
behind the right ureter, gonadal vessels, and ileocolic artery
and vein on the right. The GF nerve pierces the psoas fascia
and bifurcates into the genital and femoral (crural) branches
superior to the inguinal ligament.
Genital Branch
The genital branch of the GF nerve travels through the inguinal
canal accompanying the spermatic cord and innervates
the cremaster muscle and skin of the scrotum in men or
accompanying the round ligament of the uterus and supplies
sensory fibers to the mons pubis and labia majora in women.

In cadaveric studies, almost 50% of GF nerves showed an
anatomic variation. The GF nerve bifurcates prematurely at
the upper portion (rather than the mid-portion) of the anterior
surface of the psoas major muscle (20%); rarely, the genital
and femoral branches do not merge into a common trunk and
remain as separate nerves in their course (2).
Evaluation and Treatment
Overlapping cutaneous sensory innervations of these nerves
may cause difficulty in finding the primary injured nerve.
Furthermore, these three nerves are located anatomically in
close proximity in the groin region, they can be injured alone
or in combination in the groin area due to lower abdominal
surgical procedures (12). IH, II, and GF neuralgias typically
present sharp, burning, and persistent pain in the groin or
upper pubic area. The physical examination may reveal
hypo/hyperesthesia, paresthesia or allodynia in the nerves’
respective cutaneous innervations, thus the nature of the pain
is clearly neuropathic (28).
Pharmacologic treatment may include antidepressants (tricyclic antidepressants, serotonin-norepinephrine reuptake
inhibitors, selective serotonin reuptake inhibitors), antiepileptics (gabapentin, pregabalin), cannabinoids, topical capsaicin,
non-steroidal anti-inflammatory drugs, and botulinum toxin A
(3).
Differential diagnostic nerve blocks are simple techniques
that can produce dramatic relief. Nerve blocks are essential to
reveal which nerve or nerve combinations are affected, or to
show if the nerve damage is peripheral or centrally originated
(8). If IH, II, and GF nerve blocks are ineffectual, a diagnosis
of lesions more proximal in the lumbar plexus or an L1
radiculopathy should be considered (30). Electromyography
and magnetic resonance imaging (MRI) of the lumbar plexus
are indicated in these patients to rule out lumbar plexus,
epidural or vertebral pathologies. Cases in which the cause
is central often respond to epidural steroid blocks. Anatomic
landmark-based approaches can easily be performed for nerve
blocks (23). Additionally, ultrasound, computed tomography,
and MR guidance has been found to increase the accuracy
of nerve blocks (24,29). Diagnostic nerve blocks followed
by serial therapeutic nerve blocks with local anesthetic and
corticosteroid have been demonstrated to be successful in
many patients (27).
Locally injected anesthetic and anti-inflammatory drugs may
result in therapeutic benefit by interrupting pathways involved
in nociceptor stimulation (14). Neurolytic block with small
quantities of phenol, cryoneurolysis or radiofrequency ablation
has been shown to provide long-term pain relief for patients
with chronic pain secondary to trauma to these nerves for
which conservative treatments have been in effectual (13,22).
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Peripheral nerve stimulation has also been shown to be
effective in 70% of patients with GF neuralgia (31).
Surgical treatment (neurectomy) is an option for which
symptoms cannot be controlled by more conservative
treatments (1,16). If the pain persists following surgical
treatment, neuroma formation should be kept in mind.
█

MATERIAL and METHODS

After approval of the local ethics committee (GOKAEK
2018/63), patients who were admitted to gynecology clinic for
pelvic pain between 2017 and 2018 were evaluated. Medical
records of seventeen patients with groin pain who were
diagnosed as having IH, II, and GF neuralgia and treated with
an interventional technique were analyzed. All patients were
followed up at least six months following the interventional
pain management. We obtained the latest information about
their final condition through a physical examination in hospital
and by telephone calls for those who were not able to come
to hospital.
Each patient had various neuropathic symptoms and a physical examination that supported the diagnosis of neuralgia. All
patients were consulted by neurosurgery, neurology, physical
therapy and rehabilitation, and internal medicine clinics. Patients’ ultrasound and MRI were performed in order to exclude
any other pathologies. Patients who failed to respond to pharmacologic medication were treated with serial therapeutic
nerve blocks with local anesthetics and corticosteroids following a diagnostic nerve block. Nerve blocks were performed
using either the anatomic land-mark technique or with the
guidance of ultrasound (Figures 1, 2) with 35mg bupivacaine
and 40mg methylprednisolone per nerve.
If the block failed, ultrasound-guided transversus abdominis
plane (TAP) block was performed. If the plane block was
ineffectual, we considered that the lesion was at a more

proximal site of the nerve. After routine anesthetic and
surgical preparations were complete, thoracic and lumbar
(T12, L1) selective nerve blocks were performed (diagnostic
nerve block followed by serial therapeutic nerve blocks) with
local anesthetics and corticosteroids under the guidance of
fluoroscopy in the operating room.
After monitorization of the patient, a 20G cannula was
inserted. With the patient in the prone position with a pillow
under the abdomen to decrease lordosis, the skin was
prepared with an antiseptic solution, and the end plates of
the targeted vertebra were aligned under fluoroscopy. The
block was performed with a postero-lateral approach with a
22G 88 mm needle. Two patients expressed a mild transient
paresthesia, then the needle was withdrawn slightly until the
pain eased. After confirming an acceptable needle position
(Figures 3, 4), 1mL of water-soluble contrast (Omnipaque®)
was injected. After satisfactory flow of contrast (distally along
the nerve sheath) was observed and no evidence of epidural,
subdural, subarachnoid, or intravascular spread of contrast
was seen, 5mL 0.5% bupivacaine (Buvasin®) and 2mg of
dexamethasone (Dekort®) per nerve was injected. Following
removal of the needle, pressure was placed on the injection
site.
All patients’ age, body mass index, symptoms, duration
of symptoms, medications, past surgical history, physical
examinations, pain scores [10-cm visual analogue scale
(VAS)], MRI and ultrasound results, and pain management
interventions were recorded.
█

RESULTS

The demographics of the patients are presented in Table I.
Interventions and outcomes are presented in Table II. Eight
patients had isolated II neuralgia, two patients had II and GF
neuralgia in combination, and seven patients had II and IH

Figure 1: Ultrasound imaging of ilioinguinal and
iliohypogastric nerves.
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neuralgia in combination. After careful physical examination
and determination of the area of pain, all patients received
diagnostic peripheral nerve blocks. Thirteen patients
showed good response, and then three consecutive (weekly)
therapeutic (with steroid) peripheral nerve blocks were
performed. One patient received one and one patient received
two series of therapeutic nerve blocks with local anesthetic
and corticosteroid. Six patients’ symptoms were resolved
totally (VAS:0), and pain was improved in the remaining four
patients. Three patients were prescribed pregabalin.

Seven patients who had ineffectual peripheral nerve blocks
then underwent diagnostic TAP blocks under the guidance
of ultrasound. Three patients showed good response and
then three consecutive (weekly) therapeutic (with steroid)
TAP blocks were performed. Two patients’ symptoms were
resolved totally (VAS:0), and pain was improved in one patient.
TAP blocks were in effectual in four patients who were then
scheduled for selective spinal nerve blocks. Three of these
four patients had isolated II neuralgias, and one had II and
IH neuralgia in combination. Therefore, we planned an initial
diagnostic T12 and L1 nerve block under fluoroscopy in the

Figure 2: Ultrasound imaging of ilioinguinal and
iliohypogastric nerves.

Figure 3: Fluoroscopy AP imaging of needle position (L1).

Figure 4: Fluoroscopy lateral imaging of needle position (L1).
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34

40

42

47

52

44

42

47

58

47

41

27

48

33

60

Case #1

Case #2

Case #3

Case #4

Case #5

Case #6

Case #7

Case #8

Case #9

Case #10

Case #11

Case #12

Case #13

Case #14

Case #15

Case #16

Case #17

25.5

29.2

22.03

25.4

31.1

28.6

28.4

26.7

24.2

29.1

25.3

27.2

22.3

25.7

24.4

17.2

23.7

BMI
(kg/m2)

7-8/week

10-15/week

20-25/week

15-20/week

5-10/week

4-5/week

20-30/week

2-3/week

10-15/week

9-10/week

20-30/week

5-6/week

20-30/week

6-7/week

4-5/week

10-15/week

2-3/week

Sharp pain
frequency

10

10

10

10

10

9

10

8

9

8

10

10

10

6

9

7

9

Sharp
pain
(VAS)

5

3

4

5

5

4

6

-

3

3

4

-

-

-

-

2

3

Persistent
pain (VAS)

24

36

36

24

72

24

36

60

24

24

12

36

3

12

12

24

6

Pain
duration
(months)

L5-S1 disc
bulging
Normal

Gabapentin,
SSRI, NSAID
NSAID
Gabapentin,
NSAID
NSAID,
Pregabalin

1- C/S
2- Appendectomy
1- C/S
2- Over cystectomy

NSAID
Pregabalin,
Right inguinal herniorrhaphy SSRI, NSAID,
Opioid

C/S

Appendectomy

Right inguinal herniorrhaphy

SNRI, NSAID

L3-4, L5-S1
disc bulging

NSAID, SNRI

1- C/S
2- Tubal ligation

Over cystectomy

L5-S1 disc
herniation

Gabapentin,
SSRI, NSAID

None

L5-S1 disc
bulging

Normal

Normal

Normal

L4-5 disc
herniation

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

L4-5 disc
bulging

NSAID

Normal

Normal

Gabapentin,
NSAID

Normal

Myoma uteri

Normal

Adenomyosis

Uterus didelfis

USG

Normal

Normal

Normal

Normal

Normal

MRI

NSAID

NSAID

NSAID

NSAID

NSAID

Medication

NSAID

C/S

Left inguinal herniorrhaphy

Over cystectomy

Over cystectomy

C/S

Tubal ligation

C/S

C/S

Surgical history

C/S: Cesarean section, NSAID: Non-steroid anti-inflammatory drugs, SSRI: Selective serotonin reuptake inhibitors, SNRI: Selective noradrenalin reuptake inhibitors.

Age
(years)

Patient

Table I: Patient Demographics, Pain Quality, Frequency, and Duration, Surgical and Obstetric History, Medications and Radiological Findings
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Table II: Injured Nerve, Physical Evaluation, Interventions, and Outcomes

Patient

Physical
Selective
examination
spinal nerve
Nerve block TAP block
findings at the
(diagnostic (diagnostic + block (T12-L1)
Neuralgia
nerves’ respective
(diagnostic +
+ series)
series)
cutaneous
series)
innervations

Case #1

Left II and
GF

Paresthesia

1+3

0

0

19

Painless

Case #2

Right II and
GF

Hypoesthesia,
paresthesia

1+3

0

0

18

No persistent pain,
seldom sharp pain (1-2/
month; VAS:4)

Case #3

Right II

Hypoesthesia

1+2

0

0

12

Painless

Right II

Hypoesthesia

1+3

0

0

19

Painless

Left II

Hypoesthesia

1+1

0

0

10

Painless

Right II

Hypoesthesia

1+3

0

0

10

Painless

Left II and IH

Hyperesthesia,
paresthesia

10

Persistent pain
VAS:1, no sharp
pain. Prescribed to
pregabalin.

20

No persistent pain,
sharp pain frequency
decreased (3-4/month;
VAS:6) Prescribed to
pregabalin.

Case #4
Case #5
Case #6
Case #7

Case #8

Right II and
IH

Hyperalgesia

1+3

1+3

0

0

0

0

Follow-up
after the
last block
(months)

Outcomes

Case #9

Right II and
IH

Hypoesthesia

1+3

0

0

9

No persistent pain,
sharp pain frequency
decreased (4-5/month;
VAS:5) Prescribed to
pregabalin.

Case #10

Right II and
IH

Hypoesthesia

1+3

0

0

15

Painless

Case #11

Right II

Hyperalgesia,
paresthesia

1+0

1+3

0

6

Painless

Case #12

Right II and
IH

Hypoesthesia

1+0

1+2

0

6

Painless

Case #13

Right II and
IH

Hyperalgesia,
paresthesia

1+0

1+4

0

6

Persistent pain VAS:1,
no sharp pain.

Case #14

Right II and
IH

Allodynia,
hyperalgesia

1+0

1+0

1+3

10

No persistent pain,
sharp pain frequency
decreased (1-2/month;
VAS:3)

Case #15

Left II

Hyperalgesia,
paresthesia

1+0

1+0

1+1

13

Painless

Case #16

Left II

Hyperalgesia,
paresthesia

1+0

1+0

1+1

15

Painless

Case #17

Right II

Hyperesthesia,
paresthesia

1+0

1+0

1+2

13

No persistent pain,
seldom sharp pain (0-1/
month; VAS:4)
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operating room. All four patients had good response to this
proximal level nerve block. Following a positive diagnostic
nerve block, two patients received one therapeutic nerve
block, which resulted in total pain relief. One patient received
two series (monthly) of injections and pain was improved. One
patient (Case #14), who received a series of three therapeutic
injections only when her symptoms increased, received
injections over increasing periods of time (i.e. one month
between injections one and two, and three months between
injections two and three), and she reported that her pain was
significantly improved. No major complications related to the
blocks were observed. There was a transient reduction in hip
flexion in the fourth nerve block of Case #14 and in the third
nerve block of Case #17.
█

DISCUSSION

Chronic postsurgical pain has been defined as pain that
develops after surgical intervention, lasts for at least two
months, and other causes of pain have been excluded (21).
Mastectomy, thoracotomy, major abdominal surgery, and
lumbar spine surgery have all been shown to have higher rates
of chronic postsurgical pain (9,11). Chronic postsurgical groin
pain has been reported in 63% of cases and is an important
measure of clinical outcome (19). Moderate-to-severe pain
affects the physical activity, social interactions, and life
quality of patients. Common sources of groin pain include
mechanical damage, perineural scarring or entrapment (scar
tissue, mesh, or sutures) of nerves during lower abdominal
surgeries, tissue inflammation, lumbar plexus pathologies,
and T12, L1, L2 radiculopathies (25,26). Similarly, 16 of our
17 patients’ symptoms were associated with surgery; one
patient (Case #9) had no past surgical history. After excluding
all potential causes, we concluded the groin pain of the Case
#9 was associated with pregnancy, which may be due to the
tension of the abdominal muscles during pregnancy.
Treatment is often challenging, and no definitive treatment
algorithm exists. Multidisciplinary management of this
complex problem improves outcomes because treatment must
be individualized. Although most patients can be managed
with pharmacologic and interventional techniques, operative
management is sometimes necessary (10). For pharmacologic
treatment, it is important to choose medication according
to factors including potential adverse effects, concomitant
treatment of other comorbidities (anxiety, depression, and
insomnia), drug interactions, risk of abuse, patient adherence
to medication, and cost (5). In various pain conditions, the
adverse effects of drugs and concerns related with long-term
treatment limit their chronic use.
For interventional pain management, peripheral nerve blocks
are necessary to show the affected nerves and demonstrate
the location of nerve damage (8). To show the location of the
nerve injury, local anesthetic must be administered to proximal
to the site of injury. However, peripheral nerve blocks using
a blind technique with anatomic landmarks as guidance for
needle placement are mostly successful, but the guidance of
ultrasound, computed tomography, and MR will surely increase
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the success rate (14,24,27,29). If peripheral nerve block at the
distal part of the nerve is in effective, more proximal lesions
should be considered. Ten of our 17 patients had satisfactory
results with peripheral nerve blocks with blind or ultrasoundguided techniques. Seven patients did not respond to distal
nerve blocks, then TAP blocks were performed. Three of
seven patients had good results with TAP blocks. Selective
spinal nerve block under fluoroscopy was performed in the
four patients who did not respond to TAP blocks, and all four
patients had good results.
As far as we can as certain, there is no literature related with
selective spinal nerve block for in effective peripheral II, IH,
and GF nerve blocks. Many studies report triple neurectomy of
these three nerves for the surgical management of refractory
neuropathic groin pain with high success rates of 85% to
97% (1,10,32). Although, selective spinal nerve blocks are
also associated with complications (20), they can be safely
performed under guidance of fluoroscopy even in patients with
spinal deformities (17). A major transient problem with these
blocks is inappropriate spreading of local anesthetics (18).
These undesirable outcomes are preventable with advancing
technology, such as MR neurography-guided nerve blocks
(15). In our reviewed clinical experience, we encountered no
major complications, but we observed transient reduction
in hip flexion in two of the nerve blocks, which could be the
result of the spread of local anesthetic to the lumbar plexus.
The limitation of this study is the small number of patients. More
randomized controlled studies with larger numbers of patients
are needed to show the advantages and disadvantages of
upper level nerve blocks in II, IH, and GF neuralgias. Before
deciding on surgery, all preceding steps must be taken for
the management of pain, and treatment modalities must be
individualized.
█

CONCLUSION

If distal peripheral nerve blocks are ineffective, an upper
level nerve lesion should be considered in ilioinguinal,
iliohypogastric, and genitofemoral neuralgias. Upper level
nerve blocks should be performed before deciding on surgery.
█
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