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Abstract

Meralgia Paresthetica (MP) is a condition when the Lateral Femoral CusaNeote (LFCN) is compressed by
the surrounding tissue. MP causes pain, paresthesia, and semsorgctording to the distribution of LFCN. This
condition can cause the patient's quality of life to be distliand lead to disability, and financial loss if they do nbt ge
proper and adequate treatment. MP causes anything, for examplesslon, and anxiety, including individual, social,
and global burdens. Proper diagnosis and therapy are important forsdockmow. Knowledge of how to diagnose MP
will lead to appropriate MP management so that it can reduce thengxistirden. This article will discuss
comprehensively the diagnosis and treatment ofbd$ed on the latest references about MP both from journals, research
results, and guidelines.
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1. Introduction

Meralgia paresthetica (MP) is a mononeuropathy pain in the Lateral Femoral Cutiergas
(LFCN). The clinical symptoms appear as pain, paraesthesia, and unpleasant nuohbmesmterolateral
thigh. This term was first coined by Bernhardt in 1878. The symp@mgretty complex, it is preceded by
pain, tingling, paresthesia, and numbness of the anterolateral thigh that is nottceltegical procedures
[1]. Roth is credited with using the term "Meralgia paresthetica", which comes feo@réek words "meros”
and "algos", meaning thighs and pain. Hager was the first person that cerkéfaigith LFCN compression
(2].

The incidence of MP is observed in a population study in the Netherlaisisy a computerized
network, there were 173,375 patients diagnosed with MP from the yeatd 99@8 in Rotterdam general
haospital The incidence rate is 0.43 per 10,000 people [1]. Until now there hasbemnsensus on whether
there is gender dominance [2]. However, one study evaluating 150 ¢ddBsfound a higher prevalence in
men [3]. One study evaluated a family with MP across four generations, degtiogsthe inheritance of an
autosomal dominant trditMP usually shows a greater incidence rate in obese, diabetic, and pregnant women

Several cases have also been reported in children with thin postures [5].
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MP is diagnosed through a series of history taking, physical examination,swgmbrting
examinations. Therapy at MP includes non-pharmacological and pharmacolbgicy. Knowledge to
establish a diagnosis and therapy in treating MP patients is important forsgdesjoecially neurologists. This
article will discuss the diagnosis starting from history taking, physical examinsatipporting examinations,

and both non-pharmacological and pharmacological therapies in cases of MP.
2. Anatomy And Pathophysiology

Knowledge of the various forms of anatomy and etiological factors of MRpisrtant to be known
by doctors. LFCN is a sensory nerve that is originated from the seswhthird lumbar nerve roots [}
arises from the lateral border of the psoas major muscle, then travels aerdgctis muscle to the ASIS
(anterior superior iliac spine). The nerve travels under the inguinal ligamestially near the ASIS. When
entering the anterior compartment of the thigh region, this nerve travels latendllgaudally before it
bifurcates into anterior and posterior branches. The diameter of LFCN at ¢heflélve inguinal ligament is
3.2 + 0.7 mm [7]. Generally, the LFCN passes 1 cm medial to the ASIS at ¢hefiehie inguinal ligament,
although there is considerable anatomical variation. It is crucial to understand e the general

shapes and variations of the LFCN pathway that can induce constriction and inecseagdilsility to injury.

Figurel. Schematic diagram that shows the LFCN innervation. Bdkiat the nerve travels under the inguinal liganae superficial
to the sartorius muscle and then between the sartamulisensor fascia lata muscle. (Usra via www.usra.ca)[8]

Assmann et al 2011, described the frequency of five LFCN variant locations B&hiadavers [9]
(Fig. 2). In type A, the nerve surrounds the iliac crest (which occurrd@sirof cadavers in that study).
Meanwhile, the LFCN is covered by the inguinal ligament in type B (27%). per@y the nerve is enclosed
by tendons of the sartorius muscle (23%). For the type D variant, theisemar the inguinal ligament and
medial to the sartorius muscle (26%). In type E, the LFCN is medially abeviéofisoas muscles (20%). As
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a note, 34 (65%) of the cadavers had asymmetrical neural distribution.

Type B

Type D Type E

Figure 2 Five locations of the common variant of LFCN on esdinf the abdomen (Aszmann OC et al., 1999)[5].

The passage of the LFCN varies widely, especially in where it approaches and exitguthal in

ligament. The variation is summarized below.

1. The LFCN mostly appears as a single branch that travels distally to the inguinakrtgffh
However, in 28% of cases, the nerve bifurcates before passing througguimalitigament (around
0-5 nerve branches)

2. The mean distance of LFCN is approximately 29mm medial to ASIS accordegerent study,
however, it can vary between 6 tond® [10].

3. Although the passage of nerves is medial to ASIS in the majority of casesathaiso pass through
or even be posterior to ASIS in 4% - 29% of cadavers [3].

4. The LFCN generally penetrates the thigh beneath the fascia lata and superficiallysaotdhies
However, in 22% of cases, it passes through the sartorius muscle itself FTINe ihtersects the
lateral border of the sartorius muscle as far as 22-113 mm inferior to thg43$IS

5. LFCN can be located below, past, or above the inguinal ligament [12].

WWw.ijrp.org



Aan Dwi Prasetio / International Journal of Research Publications (IJRP.ORG) @ IJRP .ORG

ISSN: 2708-3578 (Online)

55

3. Etiology

MP is a peripheral nerve disorder that can be categorized and frequently conelatechpment
neuropathy with various differential diagnoses, some of them are gendrapplicable to most peripheral
nerve disorders, while others highlight specifically LFCN dysfunction. The ejyiobddgMP consists of
mechanical factors for instance pregnancy, obesity, and other condititndncreased intra-abdominal

pressure and spinal surgery.

The compression effect of uterine fibroids[7] or tumors on the iliac é¢&stlas been linked to the
etiology of MP. The risk of MP is higher in pregnant and obese peoppeaple with increased intra-
abdominal pressure and abdominal protrusion [13]. This might éeaadthe adjacent location of the LFCN
and the iliac fascia, and thus, the protrusion of the abdominal wall antariowil cause traction of the
LFCN and iliac fasia. Patients that wear belts, corsets, and tight trousers with a low waist such as the hip-
hugger can also cause direct pressure on the nerves [14]. Thisdsesigmificant when the LFCN travels
sideways over and besides the inguinal ligament [9]. Meralgia paresthetica isredtated to severalon
orthopedic surgeries such as laparoscopic for cholecystectomy, myomectdrhgraiation surgeryaortic

valve surgery, bariatric surgery for obese cesarean patients, and cdrygpesyg grafting [5,7].

The etiological factors of MP can be classified as metabolic, iatrogenic, and mecliacticed
(Table 1) [9]. However, in a majority of MP patients, the exact etiology isustthown.

Table 1. Etiology of Meralgia paresthetica [9]

Metabolic Factor
Diabetes mellitus
Alcoholism
Lead poisoning
Mechanical Factor
Braces/ corsets
Pelvic tumors (e.g. fibroids or iliac bone tumors)
Trauma (e.g. pelvic crush injury)
Increased abdominal pressure (such as in obesity, prggreenttascites)
Low cut trousers
latrogenic FactorOrthopedic Surgery
Pelvic fixation or osteotomy
Hip arthroplasty or fracture reduction/fixation
Spinal surgery
lliac crest bone graft
latrogenic Causes:dwOrthopedic Surgery
Bariatric surgery
Cesarean delivery
Laparoscopic surgery (e.g. myomectomy, cholecystectbemja repair)
Aortic Valve surgery
Coronary bypass transplant
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4. Diagnosis
4.1 History Taking And Physical Examination

From the history taking, the patient can describe the symptoms as a thick feéetitigg, pain,
burning sensation, and decreased sensitivity to pain sensation, touthmgedature according to the LFCN
dermatome. Hypersensitivity to tactile stimulation and dysesthesia also occasionally ®&ityskal
examination usually indicates a tenderness of the lateral inguinal ligament which is the latetienthe
nerve crosses the inguinal ligament. In this condition, exacerbations often o@uthghextension of thigh
joint during walking. Symptoms of MP include uncomfortable paresthesia of e apd lateral thighs. In
80% of the patients, the symptoms appear unilaterally, however, the rest of idr@sphad bilateral
complaints [3,7,9].

Symptoms decrease with sitting, but sometimes symptoms are reported tcbehated by sitting.
Other gastrointestinal, neurological, and urogenital clinical signs that do not matMPtivharacteristics
indicate that the leg pain is caused by another condition. The patient magoaiptain of hair loss on the
anterior thigh as a result of continuous scratching of the area by the patient, adnhimportant diagnostic
marker [15].

MP has also been associated with lumbar radiculopathy. Although the term MP rdfet® o
dysesthetic pain in LFCN neuropathy, pathologically it may only cause hypoesthésadistal distribution
without any pain. In rare cases, pain associated with nerve trapping can remhateally to the spine, such
as in carpal tunnel syndrome, which can make it more difficult to makeageasis. The diagnosis of MP is
generally made based on a coherent historyngakind physical examination relevant to the anatomical
position. However, there must be a clinically suitable differential diagnosis when egltiairpatient.
Metastases of the iliac crest [3,H8]d lumbar disc herniation, sometimes might have symptoms like MP, so it
should be ruled out ith MP. The symptoms of avulsion fractures of the anterior superior iliae smd
chronic appendicitis might appear similar to MP. If patients came with motsermmory deficits or reflex

changes that are not specific to LFCN, further evaluation should be perfdmbdly].
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History suggestive of meralgia paresthetica idiopathic

Sensory changes of the anterolateral thigh

Dull pain, numbness, itchy and tingling sensation
History of trauma in the upper thigh area
History of diabetes, alcoholism, and lead poisoning
No previous surgery affecting LFCN

Physical examination findings suggestive of
meralgia paresthetica idiopathic:

* Sensory changes of the anterolateral thigh
(hypoesthesia, hiperesthesia, dysesthesia)

* Symptoms are exacerbated by pelvic
extension

A

Diagnostic examination

* Nerve block

« Electrodiagnostic test
o SSEP

Positive Negative
A 4 y
* Initial therapy with NSAID
* Provide protection Further examinations of the
* Avoid compression underlying conditions
(neuropathy, radiculopathy,
l entrapment of the proximal nerve)
Resolved Not resolved
N
v A
' N
No further Pharmacological intervention
treatment Local steroid injection
~——

(_‘_\

Resolved Not resolved
SR S—
y y
= ) R
No further Surgical
treatment exploration
N~ J T,

Figure 3. The algorithm for evaluation and treatneéritleralgia Paresthetica[10].
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When evaluating patients with a suspected diagnosis of MP, clinicians are expectetl dthdin
possible etiologies and important clinical features (Table 1). Other factors soubchanical or metabolic
can be overcome by lifestyle modification such as avoiding wearing tight clothresitine laboratory tests
for instance blood glucose, HbAlc, and lead testing. LFCN is a sensogy ttexefore if there is a symptom
of dermatomal sensory disturbances along with motor and sphincter chy@firdisorders in the vertebrae
should be considered as an etiology. In that case, a radiologic examinatt@nspine (magnetic resonance
imaging) should be performe&ymptoms such as changes in appetite, weight loss, as well as acute severe

pain on pressure are red flags that indicate avulsion fracture of ASI&astasis to the iliac crest [9,18].
4.2 The Supporting Investigation

The diagnosis of MP is primarily based on clinical symptoms. In situati@sath still uncertain,
both diagnostic nerve block and electrophysiological testbeaelpful to establish the diagnosis. A CT scan
of the lumbar and x-ray of the pelvis should be done to ruleheupossibility of disc herniation or tumor.
Magnetic Resonance Imaging (MRI) and ultrasound can be performed to athedyztro-peritoneal areas.
From the physical exam, there was no tenderness on the sciatic notch and a neghtivleasaque test. A
complete hematologic examination should be carried out, including togdiurof the thyroid, because M

can be correlated with hypothyroidism [11,19].

An electrodiagnostic test can be performed if there is still uncertainty after esignamd physical
examination. Routine electrophysiological tests to verify the diagnosis of LFCNpathy include senspr
nerve conduction velocity (SNCV) with a sensitivity of 81.3% and somatoseasoked potentials (SSEP)
that is placeanthe scalp after LFCN stimulation that has a sensitivity of 65.2% [10,20]. &bbgtsiological
testing and nerve blocks have an important role when the diagnosis imetitifirmed. However, the score
of SSEP in establishing the diagnosis of MP is still debatable. A study whereathatien of SSEP in 20
volunteers compared to 22 patients, concluded that SSEP is helpful as a diagob#idifferent study also
showed that SSEP was useful to determine if the MP was a result of an injury in iheapeoga of ASIS. In
contrast, research conducted by Seror concluded that only a very severe neuriojogjcalill be detected
as abnormal in SSEP, therefore it is not recommended as a routine diagndBis Méasuring SSEP after
stimulation is only beneficial for patients where the SNCV cannot be measuredsspebple with obesity
[3,9,21]. Another examination that can be conducted to support theodiags the Nerve Block Test at the
exit location of LFCN, which is around the pelvic area in the inguinal ligameid. ngrve block test is
performed by injecting 1% lidocaine around 1cm medial and inferior to ASH5 thie location of the worst

pain. The examination result is said to be positive if the patient experiences mamgnmEduction in pain
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within 30-40 minutes post-injection [10].
4.3 Diagnostic I njection with Local Anesthesia and Steroids

Even though the use of LFCN blocks cannot yet be compared withtesitigra diagnostic injection
might be useful to confirm the diagnosis after the initial assessmentolehef diagnostic injection will be
discussed further in the section on management. Neurologists are geregaiied in the management of
MP when performing diagnostic and therapeutic blocks, details regarding the techrégdescribed here.
Generally, LFCN block is conducted using marker-based or imaging-guidediqieetin Marker-based
techniques can be assisted by nerve stimulators and guided imaging techregueinbyr referred to as the
use of ultrasound.

5. Treatment

MP management focuses on addressing the underlying causes (if any) ardatmstreatment.
5.1 Conservative M easur es

Most patients respond well to conservative treatment. This mainly includes lifestylficatimah,
pharmacological therapy, and injection. Lifestyle modifications include losgght and avoiding wearing
tight trousers. Obesity can increase the risk of MP two times higher, lydssdause of the increased intra-
abdominal pressure. The use of tights with a waistline that is at hip level canMBRugspecially in people
who are thin and have an anomaly in LFCN. Some studies showed a result of MB pesigonding well to

the conservative management (complaints reduced by 85% in 4 to 6 mortB)44
5.2 Pharmacological Therapy
5.2.1 Interventional Pain Management

Neuroscientists are involved in the pain management of MP and LFCN blocksl hieCkade
using local anesthetics and steroids serves both diagnostic and therapeuticomedessoidal anti-
inflammatory drugs (NSAIDs) are mostly used as first-line pharmacological }h&tgpsting with injecting a
local anesthetic such as Bupivacaine 0.25% and followed by injection of methylpledaisdth a dose
range of 20-120 mg per day for the next few days. The use oflicignti-depressants and gabapentin for
neuropathic pain is very well known. LFCN blockade with anesthetics that are given localijessids $
normally administered to patients that are included in multi-modal therapy witmat@aogical treatment
and lifestyle modification [4,6,14]. Although the ideal frequency and Hase not yet been measured, this
formula can be repeated 3 to 5 times if needed. Various researches haveositstemding results from
LFCN blocks. Symptoms can be reduced by 66% to 91%. Apart frorinflathnmatoryfunction, steroids
also have a membrane-stabilizing effect by suppressing transmissiompélurated C fibers and inhibiting

ectopic release from experimentally formed neuromas. Partial loss of funcsoraihfiber neurons has been
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associated as the cause of pain symptoms in MP patients, especially in thosdfevhhesulisease longer
[5,9,14].

Pulsed radiofrequency nerve lesioning for the treatment of IntractableaMPelen studiethowever
large-scale studies are needed to confirm its effectiveness. Surgical interventiorbenigdeded in cases
where the symptoms persist after conservative treatments [5,9,14]. Marker-Basbdiques The
conventionalway merely depends on anatomical markers. The needle is placed 2.5 cm méuaA®BIS
caudally to the inguinal ligament. The exit point is markgd “loss of resistance” or a “pop” sensation in

the fascial lining or by infiltration in a fan-wise fashion [8,22].

The acairacy of marker-based methods varies, but a study shows a low succe$saratend 40%.
The low success rate of these blocks might be cawséte wide anatomical variations of the LFCN course,
as well as the lack of foreseeable association between LFCN and palpable bone madsmglar structures
[23]. Research that correlates needle placement using traditional marking techniques indbetrica
dissection and nerve localization with transdermal stimulation in volunteers tdghow a good correlation
(with only 5% and 0% respectively). Additiongliyn 35% of subjects that received LFCN block, improper
LFCN localization ledo accidental femoral nerve block. Using a nerve stimulator that can ipdvesthesia
of the anterolateral part of the thigh, can increase the success rate as I@§¥ although it may cause
discomfort to the patients [9,19].

®

| Lateral

Lateral

Figure 4. Ultrasonogram shows the lateral femoral @gas nerve (LFCN) (www.usra.ca). An LFCN is marked witme &rrow. The
thick arrow marks the fascia (FL stands for fascia latd,Fd stands for iliac fascia). The solid arrow skdhte ilium (Sar stands for
sartorius muscle) B, LFCN has bifurcated into smalleregeand is shen as a hypoechoic structure (solid arrow line)[9].

5.2.2 Ultrasound-Guided I njection Technique
Ultrasound-guided LFCN block injection is very well known. One study showed thlat th
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identification of LFCN by ultrasound in both volunteers and cadavers hadag@aacy. From cadaverse
obtain the accuracy of needle-LFCN was 8#tiltrasound guidance compared to 5% for the marker-based
technique [8]. In addition, the success rates of needle-LFCN contact with ultrasauisiange in volunteers
were as impressive as nerve stimulators: 80% incorrect identification of LFCN sites under fti8]skin

In another case series, 10 patients with an average body mass index éfilwaye observed. It is
reported that ultrasound-guided LFCN was visualized and the sensoryvidsckuccessful in all patients.
This technique did not exacerbate nearby nerve blockade and no patigiinech of paresthesia due to
direct needle contact with LFCN [21].

While the patient is lying supineve marked the area of the inguinal ligament and ASIS. ASIS is
visualized as a hyperechoic structure with a posterior acoustic image usingeljigénty (6-13 MHz) linear
array transducers. The ultrasonic probe is put on top of the ASIS dbeokng axis of the inguinal ligament
and then moved distally. An inverted triangular structure describes the sartodcie .nthe focus is on the
direction of the probe relative to the neural passage. The LFCN will be shdlashort-axis as one or more
hyper or hypoechoic structures (Figure 3). If the nerve cannot be idénsBarch the LFCN in the area
between the sartorius and tensor fascia lata. After the LFCN is identified, the naeséztesd into the field
with an ultrasound probe (Figure 4). Alternatively, the needle can be rerfrovedhe field using a nerve

stimulation needle to confirm needle placement [8,9,24].

Figure 5. Post injection ultrasonogram; the needhearked with a line arrow line. LA denotes local aresith *LFCN. (www.usr&a)
(1.
In situations where the LFCN cannot be found using those techniqudber2techniques can be

tried. The first method is by injecting 5% dextr@sa hydrodissectionio the area between the fascia above

WWw.ijrp.org



Aan Dwi Prasetio / International Journal of Research Publications (IJRP.ORG) ‘.\ IJRP.ORG

e en: 2700 3578 (Online)
62
the iliacus muscle and fascia lata. Another method that can be used is to fisdriiending nerves

percutaneously to a transdermal nerve stimulator.

5.3 Surgical Management

Surgery should be performed when all non-operative therapies fail to enghagcondition
effectively. Literature on surgical management for MP is rare. This could be becalys 25% of
neurosurgeons perform fewer than 10 of this procedure per amérthe rest 70% do not perform these
procedures. Three kinds of surgical intervention have been explained ealielysis of the narrowed tissue
near the nerve with or without LFCN transposition and transection with LFCN padisios [15,18].

Ivins, 2017, in his study involved 14 adult patients with &y&ar follow-up, who were first treated
using conservative management; however, almost half of the patients needativepnterventionOut of
four cases of decompression, three of them have an excellent initial resulgsstagbid symptoms relief.
However, 2 to 24 months later after follow-up, patients underwent relapseeasadre-exploration with
resection which results in long-term recovery. Furthermore, two other patiensgrikzd results after being
performed the primary resection. Van Eerten analyzed neurolysis and transefctRin unsuccessful
conservatively treated patients and discovered a result that transection (9 Dlutpafients with total
symptoms improvement) was better than neurolysis (only 3 out ofafiénfs). However, one thing that
should be taken into consideration is that in this research the precésl performed by different

neurosurgeons [2,9,20,22].

According to research conducted by lvins et al in 2017, The indicatiapérative intervention was
classified into three groups based on the symptoms that persist aftergbevatine treatment :

1. Simple decompression should be performed on both adults havingosgsifor less than 1 year and
all pediatric patients.
Resection should be considered in patients from group 1 with persistarcangnt symptoms.

Primary resection is considered in adults with persisting symptoms for naoré tfear.

Another fascinating casef a 40-year-old woman with MP after resection of a malignant right
inguinal tumor who were performed new procedures such as neurolysis and the preploflactic
methods of inferior epigastric perforator in adipose flap wrappingrevent entrapment of the nerve
[1,9,10,25].
6. Conclusion
MP is a syndrome characterized by tingling, numbness, and pain due taphiedgrof LFCN. The
diagnosis of MP is generally established based on clinical symptoms of paresthegiirarnd the

anterolateral thigh. The clinician must understand the shape of the anatomical vanntidhe various
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modifiable factors. Electrophysiological testing and nerve block are crucial whediageosis is still

uncertain. Most patients respond well conservatively such as nerve blocks.

Recent ultrasound-guided injection technique has improved the accuracgna hlockade.
Neurologists are needed in the management of MP especially in treating the paiarfanching LFCN
blocks. LFCN block using locally given anesthesia and steroids acts bothagsethtar and diagnostic roles.

Surgery should be considered in patients that show refractory to thesestrsatm
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