
Background: Meralgia paresthetica (MP) is a mononeuropathy of the lateral femoral cutaneous 
nerve (LFCN) characterized by pain, numbness or paresthesia on the anterolateral aspect of the 
thigh. Though several contributing factors have been identified, the cause of its idiopathic form still 
remains unclear. Anatomic and clinical studies have demonstrated a variable course for the LFCN 
and have suggested a contribution to the pathogenesis of MP. 

Objective: It was the aim of the present case-control study to assess the anatomical course and 
compression site of the LFCN using high resolution ultrasound (HRUS) in patients suffering from 
idiopathic MP, and compare the anatomical course in these patients to an asymptomatic control 
group.

Study Design: Case-control study.

Setting: Nerve imaging center at a large university hospital in Austria.

Methods: Twenty-eight patients with a diagnosis of MP were included in this study (20 men, 8 
women; mean age 54 years). The diagnosis was established by clinical history, physical examination, 
and diagnostic anesthetic block. Fifteen age- and gender-matched healthy volunteers served as the 
control group.

Standardized HRUS examinations were performed by one experienced radiologist from June 2004 
through April 2012. Two experienced radiologists reviewed the patients’ standardized HRUS 
examinations and performed examinations in the control group to measure the minimal distance 
between the LFCN and the anterior superior iliac spine (ASIS).

Outcomes: The minimal distance between the ASIS and the LFCN was measured using HRUS.

Results: The LFCN could be seen in all patients and volunteers. In MP patients, the mean distance 
between the LFCN and the ASIS was 0.52 cm (SD 0.46 cm), compared to a mean distance of 1.79 
cm (SD 1.48 cm) in the control group (P < 0.001).

Limitations: Limited sample size, retrospective design.

Conclusions: The results of this study demonstrate a significantly different course of the LFCN, 
closer to the ASIS in patients with idiopathic MP.
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Recent technical developments have made high 
resolution ultrasound (HRUS) a powerful tool with 
which to visualize the peripheral nerves, allowing non-
invasive assessment of small nerve anatomy and pathol-
ogy (5,9). In patients with MP, ultrasound (US) has been 
proven to be a feasible tool for the measurement of the 
ASIS-LFCN distance (4,5,10).

Objectives

It was the aim of the present case-control study to 
assess the anatomical course and compression site of 
the LFCN in patients suffering from idiopathic MP, and 
to compare the anatomical course in these patients to 
the LFCN course in an asymptomatic control group.

Methods

The study was conducted according to the Decla-
ration of Helsinki and was approved by the local Insti-
tutional Ethics Review Board (IRB) of the Medical Uni-
versity of Vienna (IRB Number 1094/2012). All patients 
gave informed consent for diagnostic investigations and 
interventions. The IRB waived the need for an informed 
consent for the retrospective analysis of the data. 

Meralgia paresthetica (MP) is a 
mononeuropathy of the lateral femoral 
cutaneous nerve (LFCN) characterized by 

pain, sensory loss, and dysesthesia at the anterolateral 
aspect of the thigh. It can develop spontaneously, or 
can be caused secondarily by local trauma or surgical 
intervention (1,2). Though many contributing medical 
conditions for the development of the spontaneous 
form of MP have been identified, it is still considered 
idiopathic (2). 

Anatomic and clinical studies have demonstrated 
a variable course of the LFCN at its passage through 
the inguinal ligament (3,4). The distance to the an-
terior superior iliac spine (ASIS) has been reported to 
range from a few millimeters to 7 cm (Fig. 1) (5-8). 
Previous studies have suggested a relation between a 
small ASIS-LFCN distance and an elevated risk for the 
development of MP, most likely due to an increased 
mechanical stress to the LFCN caused not only by the 
bone but also by the tendon of the sartorius muscle 
and the inguinal ligament as the nerve was found 
ensheathed in these structures in 50% of human speci-
mens (3).

Fig. 1. Illustration of  the variable anatomical course of  the LFCN from the L2/L3 segment to the anterolateral thigh. Variants 
include courses close or across the ASIS (left) or more medial in various degrees (middle, left).
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Data Acquisition
Patient data were retrieved from the nerve ultra-

sound quality assurance database of our department 
(total n = 268 patients), which identified 40 patients 
with MP who were evaluated from June 2004 through 
April 2012. Patients with nonidiopathic causes of MP, 
including a history of trauma (n = 2), tumors (n = 1), 
or previous surgery (n = 6) in the inguinal area were 
excluded from the study. Furthermore, patients suffer-
ing from diabetes were excluded (n = 4). There were no 
pregnant patients among our study population. The re-
maining 28 patients had spontaneous development of 
symptoms. The group consisted of 20 men and 8 women 
(mean age, 54 years; range, 38 – 77 years). Meralgia par-
esthetica was located in the left thigh in 16 patients and 
in the right thigh in 12 patients. Nearly every patient (n 
= 26) presented with pain and sensory loss or a burning 
sensation over the lateral and anterolateral thigh. Two 
patients presented with hypesthesia only in the LFCN 
sensory area. For quantification of pain sensation, pain 
assessment by a Visual Analog Scale (VAS, 0 – 10) was 
routinely performed prior to the US examination to 
quantify pain sensation. 

The diagnosis was established by clinical history, 
physical examination, and diagnostic blocks with local 
anesthetics. Since HRUS and US-guided nerve block are 
routine procedures in our center, HRUS-guidance was 
used for the diagnostic blocks as described below. 

Control Group Assessment 
For the establishment of a control group, the 

LFCN of 15 asymptomatic age- and gender-matched 
healthy volunteers (mean age, 50 years; range, 30 – 
75, 10 men and 5 women) was scanned bilaterally (n 
= 30) by 2 investigators (GB, TM) who were blinded 
to the results of the other investigator’s findings. 
The control group was not only established to allow 
a comparison of the measurement technique to the 
published results of earlier studies, but also to ensure 
consistency of the results by using the same measure-
ment technique performed by the same examiners in 
patients and controls.

Clinical Record Review
The patient history and relevant clinical data were 

retrieved from the hospital information system of our 
hospital by one author (TM). Radiological reports, re-
ports of functional tests (e.g., nerve conduction studies), 
surgical reports, and patient discharge letters were ac-
cessed and analyzed for information on patient history, 

course, and treatment, insofar as they were relevant to 
the study. All stored data were encrypted with a key 
known only to the investigators. 

Examination Technique
Ultrasound examinations were performed by 2 ra-

diologists with more than 20 (GB) and 3 years’ (TM) ex-
perience in peripheral nerve US, using high frequency 
probes up to 18 MHz (Philips IU22, L17-5, Philips Medi-
cal Systems, the Netherlands and GE logic E9, L8-18i, 
GE Healthcare, USA). All examinations were performed 
following a standardized examination protocol. The 
LFCN was consistently located in a fat pad over the 
anterolateral thigh, underneath the fascia lata, and 
superficial to the sartorius muscle, as described in a 
previous study (Fig. 2). Normally, the nerve appears as a 
small hypoechoic oval structure in short-axis views, and 
as a hypoechoic linear structure in a long-axis view (4).

The nerve was followed cephalad toward the 
inguinal ligament. Before performing the measure-
ment, the US transducer was aligned in a transversal 
plane parallel to an imaginary line between the ASIS 
on both sides. The distance between the LFCN and 
the ASIS was measured using the measurement tool 
included in the local PACS (Picture Archiving and Com-
munication System; Impax Client ES, Version 5302, 
AGFA Healthcare, Mortsel, Belgium) and documented 
in a table using commercially available spreadsheet 
software (Microsoft Excel 2011, Microsoft Corp., 
Seattle, WA). The measurement technique is demon-
strated in Fig. 3. In volunteers with a distance from 
the LFCN to the ASIS greater than the footprint of the 
US transducer, an expanded field-of-view image was 
created using vendor software (GE logic E9, L8-18i, GE 
Healthcare, USA). The examinations had been docu-
mented following a standardized protocol by still im-
ages and video clips. For the purpose of this study, all 
US images and video clips of the symptomatic patients 
were retrospectively reviewed in consensus by the 
same 2 radiologists.

Diagnostic US-Guided Perineural Injection
The diagnostic block of the LFCN was performed 

according to the technique described in a previous 
study (4). Ultrasound-guided injection of local anes-
thetic (0.3 – 0.5 mL lidocaine 2%, 25-gauge needle) ad-
jacent to the affected nerve was routinely performed 
under aseptic conditions to confirm the suspected clini-
cal diagnosis. Patients were followed clinically for at 
least 3 months after the injection.
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Fig. 2. Extended field-of-view Image at the proximal thigh in axial orientation. The LFCN is typically located in a fat pad 
superficial to the sartorius (SART) and tensor fasciae latae (TFL) muscles. QDR: Quadriceps muscle; A,V: Femoral artery 
and vein.

Fig. 3. Measurements were performed in an axial plane. The shortest distance from the anterior superior iliac spine (ASIS) to 
the LFCN (N) was measured.
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Statistical Analysis
Data were analyzed using the SPSS statistical pack-

age (SPSS, Version 20.0, IBM Corporation, Armonk, NY). 
Metric data, such as age and distance, were expressed 
using means ± standard deviations (SD). Nominal data, 
such as gender, are presented in absolute numbers and 
percentages. To compare patients and controls, a mixed 
model analysis of variance (ANOVA) with an unstruc-
tured matrix of covariance was used when considering 
multiple measurements per control. An intraclass cor-
relation coefficient as well as a Bland-Altman plot was 
calculated to describe inter-rater agreement. A P-value 
equal to or less than 0.05 was considered to indicate 
a significant result. An experienced biomedical statisti-
cian performed the statistical analysis.

Results

Patients 
There were 28 patients included in this case-control 

study. Pain levels ranged from 5 to 10 on the VAS, with 
a mean pain level of 8.

The nerve was depicted in a fat pad at the antero-
lateral aspect of the thigh and could be followed proxi-
mally in all patients (Fig. 2). The US appearance was 

consistently that of a tubular structure in cross-section 
or a linear structure in a longitudinal section. The nerve 
was thickened in terms of an increase in diameter and 
the loss of a fascicular pattern at the passage through 
the inguinal ligament in all patients (n = 28/28) and 
bilaterally in one control (n = 2/30, Control 11). Because 
of the small nerve diameter, the cross-sectional diam-
eter of the nerve could not be reliably assessed.

In MP patients, the mean distance between the 
LFCN and the ASIS was 0.52 cm (SD 0.46 cm). In all but 2 
patients, the LFCN passed the inguinal ligament within 
0.8 cm of the ASIS. In 4 of these patients, the LFCN was 
riding across the edge of the ASIS. Ultrasound findings 
are illustrated in Fig. 4.

Diagnostic US-guided injection of local anesthetic 
was successful in all patients (VAS decrease > 50%). 

Control Group
The LFCN could be detected in all volunteers bilat-

erally by both examiners. The mean distance between 
the LFCN and the ASIS for control volunteers was 1.85 
cm (SD 1.5 cm) for Examiner 1 (TM) and 1.73 cm (SD 1.45 
cm) for Examiner 2 (GB) (Overall: 1.79 cm [SD 1.49 cm]). 

The intra-class correlation for the examiners was 
0.947. The measurements correlated with r = .948. No 

Fig. 4. Box-plot of  the LFCN-ASIS distance in patients (left) and asymptomatic controls demonstrates a significantly smaller 
distances in patients with idiopathic MP.
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systematic measurement differences were detectable. 
The Bland-Altman diagram showed a good inter-ob-
server correlation for measurements up to 2 cm. How-
ever, the diagram indicated increased measurement 
variability for distances greater than 2 cm (Fig. 5).

Comparison of Patients and Control Group
Using the mixed model ANOVA, there was a sig-

nificant difference in the distance between the LFCN 
and the ASIS when patients were compared to control 
volunteers (P < 0.001). There was no significant differ-
ence in distance regarding the affected patient sides (P 
= 0.462) (Fig. 4). 

Discussion

This study for the first time provides evidence 
about the significant differences of the anatomical 
course of the LFCN in patients suffering from idiopathic 
MP compared to a control group.

The technical progress in small nerve US imaging 
increasingly enables the routine visualization of small 
peripheral nerves and may thereby lead to a better un-
derstanding of the pathophysiology in peripheral small 
nerve disease. However, beyond mere visualization, 
techniques such as US-guided palpation (“sonopalpa-

tion” [11]) and US-guided infiltration are invaluable 
in determining a diagnosis and in providing targeted 
therapy (4,12-14). 

In the present study, the LFCN could consistently 
be visualized using HRUS. The previously described ap-
proach, following the nerve from a fat pad over the 
anterolateral thigh, proximal to the ASIS, proved to be 
a practical approach in our setting (4). Furthermore, 
US-guided perineural injection could be performed suc-
cessfully in all patients to confirm the diagnosis of MP.

The cause for the spontaneous form of MP is subdi-
vided into mechanical, metabolic, and idiopathic forms 
(10). The results of this analysis of 28 patients with idio-
pathic MP, to our knowledge the largest number in the 
literature with idiopathic MP who have been studied, 
support a mechanical pathophysiological component 
in the pathogenesis of MP. Patients with symptomatic 
idiopathic MP showed a significantly closer spatial rela-
tionship of the nerve to the ASIS and focal nerve swell-
ing with loss of fascicular structure when compared to 
asymptomatic individuals. In our opinion, the mechani-
cal relationship of the LFCN to the ASIS and adjacent 
structures, such as the origin of the sartorius muscle or 
the firm structures of the insertion of the inguinal liga-
ment, may represent a central factor in the pathogen-

Fig. 5. Bland-Altman Plot illustrating inter-rater agreement for Examiners 1 and 2 (values in cm).
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esis of idiopathic MP, a concept that is also known from 
other nerve entrapment syndromes, such as supinator 
syndrome (3,15). The close mechanical relationship may 
lead to local friction of the nerve, scar formation, and 
restriction of the nerve’s gliding ability, all factors that 
may lead to nerve damage (16).

However, there is a significant fraction of asymp-
tomatic control volunteers who showed a short LFCN-
ASIS distance, which suggests that while distance is an 
important factor in the pathogenesis of MP, it is most 
certainly not the only contributing factor. An increased 
mechanical stress at the compression site due to chang-
es in a patient’s physique or increased vulnerability of 
the nerve due to metabolic changes, combined with 
age, seem to have a role in the problem as well (17).  

The retrospective study design leads to several 
study limitations. The contralateral side of patients 
suffering from MP was not systematically examined. 
However, the measurements in control volunteers 
showed a significant variation in the LFCN-ASIS dis-

tance between the sides. The high variation in the 
LFCN-ASIS distance measurements results from the low 
accuracy of measurements in extended field-of-view 
images. 

The study design was focused on the anatomical 
assessment of the LFCN course, and thus, co-morbidities 
and factors such as body mass index were not system-
atically taken into account. However, the results were 
highly statistically significant and correlated well with 
the clinical experience in our population, which, to our 
knowledge, is the largest population studied by HRUS 
in the literature; no systematic randomized controlled 
trials about MP exist (18).

Conclusion

In conclusion, the results of this study show a sig-
nificantly lower LFCN-ASIS distance in patients with 
idiopathic MP, compared to an asymptomatic control 
group. This offers a possible hint at the pathogenesis 
of MP.
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