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Abstract

Purpose of Review This review article summaries the epidemiology, etiology, clinical presentations, and latest treatment
modalities of meralgia paresthetica, including the latest data about peripheral and spinal cord stimulation therapy. Meralgia
paresthetica (MP) causes burning, stinging, or numbness in the anterolateral part of the thigh, usually due to compression
of the lateral femoral cutaneous nerve (LFCN).

Recent Findings There are emerging data regarding the benefit of interventional pain procedures, including steroid injec-
tion and radiofrequency ablation, and other interventions including spinal cord and peripheral nerve stimulation reserved
for refractory cases.

Summary The strength of evidence for treatment choices in meralgia paraesthetica is weak. Some observational studies
are comparing local injection of corticosteroid versus surgical interventions. However, more extensive studies are needed
regarding the long-term benefit of peripheral and spinal cord stimulation therapy.

Keywords Meralgia paresthetica - Lateral femoral cutaneous nerve - Spinal cord stimulator for meralgia - Peripheral nerve

stimulator - Surgical treatment for meralgia

Introduction

Meralgia paresthetica (MP) signifies pain in the anterolateral
thigh which is derived from the Greek words meros (thigh)
and algos (pain) [1]. It is characterized by symptoms of pain
with or without numbness in the area of distribution of the
lateral femoral cutaneous nerve (LFCN). It is found to pre-
sent more commonly in men than in women and is shown to
have a strong association with obesity, diabetes mellitus, and
pregnancy. In this narrative review, we aim to summarize the
prevalence, relevant anatomy, and etiological factors along
with aspects of clinical presentation and diagnosis to help
in the management of any patient presenting with meralgia
paresthetica. We then go on to discuss each of the treatment
modalities in light of the available evidence.
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Epidemiology

In a hospital-based study in Taiwan that enrolled patients
between Jan 2003 and Dec 2013 with clinical and electrodi-
agnostic confirmation of MP, Weng et al. [2] found the aver-
age age at diagnosis was 49.8 + 12.8 years and about 58% of
these patients had risk factors. They also reported the peak
age of occurrence in male as 41-50 years and in female as
50-60 years. Several studies have reported that MP showed
a slight male preponderance [3]. Parisi et al. [4] reported
that the age-adjusted and sex-adjusted incidence of MP is
32.7 per 100,000 patient-years in the general population ver-
sus 247 per 100,000 patient-years in patients with diabetes
mellitus based on a population-based study performed in
Olmsted County, MN, over 10-year period between January
01, 1990, and December 31, 1999. On the contrary, Weng
et al. only reported one case of diabetes mellitus in their
study population, 50 patients with MP. Both studies showed
an increased predilection of the disease in patients who were
overweight or obese to develop MP as they have increased
susceptibility for direct compression or entrapment of nerve
along the course of the nerve.
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Anatomy

Anatomically, the LFCN is a purely sensory nerve arising
from dorsal divisions of the lumbar nerve roots, most com-
monly L2 and L3 (58.75%), to supply the anterolateral area
of the thigh up to the knee [5]. At other times, the nerve is
found arising from L1 and L2 (11%) or only L2 (11.25%)
and rarely as a branch from the femoral nerve (7.5%) [5].
Understanding the varied origin of the nerve root is impor-
tant to aid in diagnosing more central causes of MP, i.e.,
upper lumbar radiculopathy.

The nerve then runs in the psoas major muscle as part
of the lumbar plexus, where the nerve can be affected
along with other nerves of the plexus resulting in overlap-
ping clinical signs along with MP. Variability in the course
of LFCN in the intra-pelvic course puts it especially at risk
of injury during lumbar surgeries especially by the trans-
psoas approach [5]. The LFCN exits the pelvis under the
inguinal ligament (IL), just medial to the anterior superior
iliac spine (ASIS) to enter the thigh. In the thigh, it divides
into the anterior and posterior branches that pierce the
fascia lata, ultimately supplying the skin on the anterolat-
eral and lateral aspect of the thigh, respectively. Occasion-
ally, it may run lateral to the ASIS or pierce the inguinal
ligament. These and other variations in the course of this
nerve are not uncommon and have been described in the
literature [6—10]. The course of LFCN with respect to the
ASIS and the inguinal ligament particularly increases its
chance of entrapment [11]. The LFCN may pass through
the inguinal ligament and the Sartorius muscle as a single
trunk, which are specific sites where it can get entrapped.
[12] And when it descends into the thigh lateral to the
ASIS, it may get entrapped in the fascia lata of the thigh
[13].

It is prudent to keep in mind the variations in the anat-
omy of the LFCN to avoid prematurely dismissing LFCN
entrapment when clinically encountering atypical distribu-
tions of sensory loss especially when MP is resultant from
more central causes like upper lumbar radiculopathy or
lumbar plexopathy.

Etiology
Meralgia paresthetica can result from the following:

e LFCN nerve entrapment due to its anatomical course
and/or mechanical causes

e Metabolic/inflammatory/infective causes

e Jatrogenic causes

¢ Idiopathic causes
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The most common cause of meralgia paresthetica remains
entrapment directly related to the nature of its anatomic
course with certain variations in the course increasing the
risk [11, 12, 14]. Other anatomical factors that increase the
risk of meralgia paresthetica can be related to limb length
discrepancies [15] resulting from radiological degenerative
pubic symphysis [16] or compression from tumors arising
in or involving the pelvis [17, 18]. Mechanical pressure on
the nerve from tight belts, trousers, or corsets along with
attached gadgets has also been described to cause chronic
microtrauma to the nerve resulting in symptoms over time
[19-21]. Etiological associations have been established with
obesity, pregnancy, and other conditions associated with
abdominal distension including retroperitoneal or abdomi-
nopelvic masses and fluid accumulation [22-24].

When mechanical causes are absent, meralgia paresthet-
ica can result from involvement of the LFCN in metabolic
or infective/inflammatory diseases. Lead poisoning, alcohol-
ism, diabetes mellitus, hypothyroidism, and leprosy have all
been implicated in presenting with MP [25, 26].

Tatrogenic causes could be related to pelvic or spine surger-
ies that may disrupt the course of the nerve either by direct
injury or secondary to scarring post-surgery. MP has also been
described in association with other procedures including cer-
tain cardiac procedures [27-31], gynecological and obstetric
procedures [32-34], and abdominal and laparoscopic surger-
ies [35—41]. Positioning during surgery especially related to
elective spine surgery as well as hip arthroplasty has been
reported [42—44]. More recently MP has been reported in
patients recovering after prone ventilation in the ICU [45-47].

Despite several varied etiological factors implicated in
the development of MP, idiopathic nature of the disease is
the second most prevalently reported [2, 48].

Clinical Presentation

Patients typically present with burning type of pain that
may be associated with paresthesia in the anterior and lat-
eral aspects of the thigh. If associated with entrapment,
positional variations in pain with specific worsening with
standing and alleviation on sitting may be noted [25, 26].
Seror and Seror documented the distribution of symptoms
in 120 patients with MP using neurophysiological studies
and reported sole involvement of the lateral thigh in 73% of
the patients, while 26% had symptoms in the anterolateral
thigh [49]. Symptoms may be unilateral or bilateral. Bilat-
eral presentation is less common with an incidence reported
approximately between 10 and 20% in adult patients [48,
50-52]. It is unclear if any specific etiology is more associ-
ated with bilateral presentation.
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Physical exam confirms the sensory area of pain or altered
sensation in the distribution of the LFCN. The absence of
muscle wasting with a preserved knee jerk and motor strength
distinguishes it from lumbar radiculopathy [26, 53, 54].
Despite high index of clinical suspicion towards the diagno-
sis of MP, it is important to rule out other pathologies in the
vicinity that may lead to similar pain distribution including
lumbosacral plexopathy, greater trochanteric pain syndrome
[55-58], hip arthropathy [59, 60], chronic appendicitis, and
femoral neuropathy [61] or any mass causing compression
along the course of the lateral femoral cutaneous nerve [62].

Diagnosis

Although the diagnosis of MP is mostly clinical, electrodiag-
nostic studies and imaging studies can help when the presen-
tation is atypical [63]. It is also important to have imaging of
the abdomen and pelvis to rule out organic causes for LFCN
compression [25, 26].

Electrodiagnostic testing mainly involves either sensory
evoked potential (SEP) testing or sensory nerve conduction
(SNC) studies. Only very serious nerve damage regularly
induces abnormal somatosensory evoked potentials, and
SNC studies have been shown to be more reliable than SEP
testing in the diagnosis of MP [64]. SNC studies may be
limited in obese individuals due to inherent difficulties in
obtaining sensory nerve action potential (SNAP) data [49].
SEPs may be tested segmentally or dermatomally. Derma-
tomal SEPs are more sensitive in diagnosing MP [65], and
SEP recording following stimulation in the thigh in diag-
nosing MP is recommended only in obese patients when
SNAP data cannot be obtained [66]. Due to much variability
in obtaining results, electrodiagnostic testing is not recom-
mended for routine diagnostic testing of MP [61].

Ultrasound has recently gained increasing popularity in
this regard. It not only aids diagnosis but is also able to guide
injections and predict treatment success [12], along with
being able to identify anatomic variations, thereby improv-
ing surgical success [11]. Becciolini et al. [12] describe the
use of ultrasound in diagnosing chronic inflammation of the
LFCN by the cross-sectional area (CSA) of the nerve at the
level of enlargement as compared to the contralateral side.
They further suggest that US-guided injection of the nerve
proximal to the site of enlargement with 1 cc of local anes-
thetic with >50% improvement on the NRS may confirm the
diagnosis of MP. A CSA >5 mm has been proposed for the
diagnosis of MP [12, 67].

Three-Tesla MR neurography has made pathology of
nerves more conspicuous, making the diagnosis of neuropa-
thies involving smaller nerves like LFCN possible [68e].
Chhabra et al. [69] reported moderate inter-observer agree-
ment with a diagnostic accuracy >90% and specificity and

sensitivity of >71% and 94% respectively after comparing
two readers studying the signal-alteration pattern of LFCN
on 3-T MR neurography. They conclude that 3-T MR neu-
rography is a reliable and accurate method for the diagnosis
of small nerve neuropathies [69]; especially in the case of
diagnostic dilemma, this may prove helpful.

Treatments

The majority of the patients improve without requiring sur-
gical intervention. Cochrane review published in 2012 docu-
ments spontaneous recovery in 69% based on a single-center
study [70]. Initial conservative management involves avoid-
ing tight-fitting clothes around the waist, weight reduction
for obese patients, and symptom alleviation with medica-
tions. Medication management usually is related to primarily
analgesics, non-steroidal anti-inflammatory medication, neu-
ropathic medications, and various narcotics in some cases
[48, 71, 72]. Topical capsaicin [73] and TENS [74] may be
beneficial in some cases.

When conservative management is sub-optimal, US-guided
injection of the LFCN is sought for both diagnostic and thera-
peutic indications [12, 75]. Combining corticosteroid injec-
tion with conservative measures, the success can be as high
as 85-90% in treating MP [75]. Skills in nerve ultrasound and
awareness in normal anatomy and variations may assist in
diagnosing the correct underlying pathologic process, thereby
aiding treatment choice [12]. US may also guide cryo-ablation
and radiofrequency ablation.

When peri-surgical scarring is thought to be the reason
for the compression, 10-20 cc of 5% glucose is used around
the scar [76]. Surgery may be proposed when conservative
treatment methods fail. Spinal cord stimulation has also been
described in treating LFCN when non-amenable by surgical
and other conservative treatment methods, as elaborated in
detail below.

Radiofrequency Ablation

Radiofrequency rhizotomy is a minimally invasive procedure
that utilizes radio waves to cause thermal damage to the target
nerve, which modulates the conduction of pain signals [77].
Cochrane reviews published in 2008 and 2012 reveal a lack of
RCTs and quasi RCTs on the effectiveness of interventions in
MP [70, 78]. Philip et al. in 2009 reported the first case of suc-
cessful pulsed RF of LFCN to relieve intractable meralgia. The
needle was inserted 1 cm medial and cephalad to ASIS, and
RF was performed at 7 42 °C for 120 s; bupivacaine and dexa-
methasone were then injected at the ablation site. The patient
reported complete pain relief at 6 months [79]. Dalmau-Carola
in 2009 reported 75% pain relief after pulsed RF of LFCN at
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3 weeks after the first procedure and 100% pain relief lasting
for 2 years after the second procedure in the same patient. The
author reported 100% pain relief after PRF at 3-month follow-
up in another patient. The author discusses needle insertion
more caudad to the ASIS under the inguinal ligament to locate
the nerve, although this technique does not negate the risk
of colonic perforation. Dalmau-Carolahas discussed repeat-
ing the procedure for complete and sustained analgesia [80].
Lee JJ in 2016 performed a retrospective review of clinical
outcomes after RF in 11 patients with meralgia which was
refractory to conservative medical treatment [81]. The authors
used the same RF parameters as Philip et al.’s case, that is,
pulsed RF at 42 °C for 120 s. They reported dramatic results
which include > 5-point reduction in the mean VAS score at
1-, 3-, and 6-month follow-ups, as well as 100% pain relief in
63.6% patients and > 50% pain reduction in 27.3% patients.

Peripheral Nerve Stimulation

Neuromodulation often has a defined role as an invasive ther-
apeutic alternative for chronic pain that is refractory to the
initial conservative strategies and injections. PNS is a great
option especially in situations when SCS is less preferred due
to patient concerns. Although there is a paucity of data sup-
porting the use of peripheral nerve stimulation for meralgia,
this is an emerging treatment option [81]. Thompson reported
trialing of PNS using SCS leads in postsurgical CRPS-like
neuropathy of LFCN [82]. Perryman et al. reported the novel
use of a wireless PNS device which was implanted near the
nerve [83]. The implanted device included a stimulator elec-
trode with four or eight contacts, a microprocessor, and an
antenna which was used to communicate remotely with the
external pulse generator by wireless technology. The authors
discuss the advantages of the nano stimulation wireless sys-
tem over traditional SCS systems that are routinely used for
PNS including more efficient neurostimulation, minimal sur-
gical intervention, less tissue trauma, reduced operating time,
low cost, better cosmesis, and patient comfort. Barna et al.
preferred to perform a spinal cord stimulation implant since
it is less invasive and less destructive than the PNS implant
[84]. In an extensive review of PNS implants for patients
with the diagnosis of CRPS in a single center over 30 years,
Chmiela et al. reported one case of PNS insertion targeting
LFCN [85].

Spinal Cord Stimulation

Since spinal cord stimulation for the treatment of chronic
pain was first introduced over 50 years ago, there has been
extensive research to understand the underlying mechanisms
of neuromodulation with this technology. The earliest pro-
posed concept was that the continuous stimulation of Af
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fibers in the dorsal column of the spinal cord causes the
release of neurotransmitters which inhibits C fiber responses
in the dorsal horn neurons with the resultant closure of the
gate and reduced ascending transmission of pain signals.
More recently, electrical stimulation of the dendrites of dor-
sal horn islet neurons in the spinal cord has been identified
as one of the primary mechanisms by which spinal cord
stimulation provides relief of neuropathic pain [86].

Stepwise algorithm for treatment of refractory meralgia
recommends spinal cord stimulation for patients who failed
conservative management and subsequently failed to respond
to local injection of local anesthetic and steroid as well as
PRF [87]. The only report of spinal cord stimulation was
published by Barna et al. in 2005 for the treatment of intrac-
table refractory meralgia [84]. The patient reported 100%
pain relief lasting 8 months after the implant, significant
functional improvement, and no adverse effects. The authors
report that spinal cord stimulation may be a better alternative
to surgery since the former is not destructive and does not
worsen the pain; success can be predicted by the trial before
permanent implant and the stimulator can be explanted with-
out long-term complications.

Surgical Treatment

The most common surgical options for the treatment of mer-
algia include decompression or neurolysis and nerve section
or neurectomy. Neurolysis involves the technique of incising
the inguinal ligament to decompress the LFCN, and neurec-
tomy is the technique of transecting the LFCN at the area of
the inguinal ligament [88]. Neurectomy is often reserved in
patients who failed to respond favorably to surgical decom-
pression, with the major concern of numbness in the distri-
bution of LFCN after nerve resection. A review of Cochrane
database published in 2012 revealed that there was a large
variation reported among observational studies on the range
of improvement after surgical decompression from 60 to
99%. Surgical neurectomy had a smaller range of reported
improvement between 85 and 100%, although the sample
size was much smaller in the neurectomy group compared to
decompression [70]. The review found that surgery was often
used in meralgia refractory to previous conservative treat-
ment and injections. A retrospective study by Benezis et al.
revealed that 78% of patients reported improvement (61%
complete pain relief and 17% partial relief) after neurolysis,
while only 35.7% reported improvement after neurectomy
[89].

De Ruiter et al. in a retrospective cohort study reported
a higher fraction of patients (75%) who underwent primary
neurectomy who had complete pain relief compared to 60%
of patients who underwent primary neurolysis [90]. A subse-
quent prospective cohort study by the same author revealed
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a much striking difference in pain improvement between the
two surgical techniques, that is, 93.3% patients after primary
neurectomy vs 37.5% patients after primary neurolysis [9]1ee].
While Benezis reported a lower success rate after neurectomy,
it is important to note that this study included patients with
prior surgery or traumatic injury, unlike De Ruiter’s study. A
retrospective cohort study by Antoniadis et al. revealed com-
plete or partial symptomatic relief in 72% of patients after
neurolysis and 82% after neurectomy [92].

Van Eerten et al. reported 60% symptomatic relief in the
neurolysis group (mean follow-up at 46 months) compared to
100% in the neurectomy group (mean follow-up at 116 months)
[93]. While all patients who underwent neurolysis had a recur-
rence of symptoms within 9 months in Emamhadi’s study, all
patients who underwent neurectomy had complete relief of pain
without recurrence [94]. Sui et al. reported 73% of patients had
complete symptomatic relief, while 20% had partial relief after
neurolysis, while there was no recurrence. While the duration of
preoperative symptoms did not influence the rate of complete
symptomatic relief after surgery, obese patients were six times
more likely to have partial relief on long-term follow-up [95].
Haim et al. performed surgery on three patients with positive
LECN block test who failed conservative therapy (1 neurolysis,
2 neurectomy), with complete resolution of symptoms and lack
of recurrence during follow-up (mean 3.3 years) [96]. Morimoto
reported symptomatic improvement in all patients who under-
went microsurgical deep decompression, with 75% reporting
complete symptom resolution and no cases of recurrence at
19-month mean follow-up [97]. Benini favors decompression
over neurectomy for surgical treatment of meralgia [98].

While studies comparing neurolysis and neurectomy show
mixed results and large variability in the efficacy of each pro-
cedure, there is a lack of conclusive evidence to guide clinical
decision-making on surgical treatment options [70, 88].
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