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Background: Meralgia paresthetica (MP) is an entrapment mononeuropathy of the lateral
femoral cutaneous nerve (LFCN), in which conservative treatment options are not always sufficient.
Objectives: The aim of this study was to evaluate the efficacy of ultrasound (US)-guided LFCN
injection in the management of MP by comparing with transcutaneous electrical nerve stimulation
(TENS) therapy and sham TENS therapy.
Study Design: A prospective, randomized, sham-controlled study.
Setting: Health Sciences University Training and Research Hospital in Turkey.
Methods: Patients diagnosed with LFCN compression with clinical and electrophysiological
findings were included in this study. Patients were randomly assigned to 3 groups: (1) USguided injection group, (2) TENS group, and (3) sham TENS group. The blockage of the LFCN
was performed for therapeutic MP management in group 1. Ten sessions of conventional TENS
were administered to each patient 5 days per week for 2 weeks, for 20 minutes per daily session
in group 2, and sham TENS was applied to group 3 with the same protocol. Visual Analog Scale
(VAS), painDETECT questionnaire, Semmes-Weinstein monofilament test (SWMt), Pittsburgh Sleep
Quality Index (PSQI), and health-related quality of life (36-Item Short Form Health Survey [SF36]) at onset (T1), 15 days after treatment (T2), and 1 month after treatment (T3) were used for
evaluation. Patients and the investigator who evaluated the results were blinded to the treatment
protocol during the study period.
Results: A total of 54 of the 62 patients (group 1 n = 17, group 2 n = 16, group 3 n = 21) completed
the study, 3 patients from group 1, 4 patients from group 2, and 1 patient from group 3 dropped
out during the follow-up period. The mean changes in painDETECT and SWMt scores showed a
statistically significant difference between groups in favor of group 1 at T2 and T3 compared with T1
(P < 0.05). There was no statistically significant difference between groups in terms of VAS, SF-36,
and PSQI scores (P > 0.05). In-group analysis of VAS scores showed a statistically significant decrease
in T2 and T3 compared with T1 in group 1 (P < 0.05). In-group analysis of the VAS scores statistically
significant decrease was shown in T2 compared with T1 in group 2 (P < 0.05). In-group analysis of
painDETECT scores statistically significant decrease was shown in T2 and T3 compared with T1 in all
groups (P < 0.05). In-group analysis of SWMt scores statistically significant decrease was shown in
T2 and T3 compared with T1 in group 1 (P < 0.05). In-group analysis of SF-36 and PSQI scores, there
was no statistically significant decrease in all groups (P > 0.05).
Limitations: The limitation of the study was a short follow-up period.
Conclusions: US-guided LFCN injection and TENS may be therapeutic options for MP treatment,
however, for patients with neuropathic pain symptoms, US-guided LFCN injection may be a safe
and alternative method to conservative treatment.
Key words: Meralgia paresthetica, ultrasound-guided injection, transcutaneous electrical nerve
stimulation
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M

eralgia
paresthetica
(MP)
is
an
entrapment neuropathy of the lateral
femoral
cutaneous
nerve
(LFCN),
characterized by paresthesias and numbness at
the anterolateral side of the thigh (1,2). MP has an
incidence of 4.3/10.000 and usually affects people
aged 30 to 40 years (3).
Treatment strategies for MP are mainly divided
into conservative and interventional therapies (1).
Conservative therapy is successful in 4 to 6 months
in 85% of cases (4-6). The first conservative management involves avoiding pressure generating activities, such as losing weight or wearing tight clothing.
Pharmacologic treatment should be initiated in
resistant patients (1). Another option is nonspecific
physical therapy, which includes heat band and ice
sac application, transcutaneous electrical nerve
stimulation (TENS), interventional current, and therapeutic ultrasound (US) to the lateral portion of the
inguinal ligament (7,8). There is a need for safe, practical, economical, and new techniques with fewer
side effects in patients with MP who are resistant to
treatment or have not tolerated treatment. Recently,
as an interventional treatment option, the peripheral
nerve block of the LFCN by US guidance has been
described. There are anatomic points concerning the
injection site of the LFCN block but considering the
30% anatomic variability of the LFCN, the possibility
of failure of injection into the LFCN blocks reaches up
to 60% (4,9-11). US is a practical and powerful tool
for imaging peripheral nerves, allowing noninvasive
evaluation of morphological changes and anatomic
variations. US-guided LFCN blocks enable effective,
economical, and safe treatment techniques for MP
(10,12). To date, in a few case series and studies, the
effect of US-guided LFCN blocks for MP have been
investigated, but there is no randomized controlled
trial evaluating the efficacy of LFCN blocks for MP
treatment (13-17). TENS is a safe physical therapy
approach that aims to reduce pain by inhibiting
nociceptors, blocking the transmission of pain in the
afferent nerve or sympathetic system control and
opioid release (18-19). TENS may be a conservative
approach in the management of patients with MP.
Many studies have investigated the effect of TENS in
entrapment neuropathies of the upper extremities
(18-20). There are no reported studies regarding the
efficacy of TENS therapy in MP. The aim of this study
was to evaluate the conservative treatment versus
US-guided injection in MP management.
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Methods
Study Design and Patients
A randomized, prospective, single-blind, sham-controlled study was conducted. Patients diagnosed with
LFCN entrapment confirmed by clinical (Tinel sign and
sensory examination) and electrophysiological findings
were included in this study.
Patients with secondary entrapment neuropathy
(e.g., diabetes, inflammatory arthritis, hypothyroidism),
malignancy, pregnancy, skin infection in the inguinal region or dermatitis, lumbar radiculopathy, polyneuropathy, and cardiac pacemakers were excluded. Patients
with a history of TENS therapy and patients who had
received corticosteroids or injection of local anesthetic
medication for MP up to 3 months prior were excluded
from the study. Written informed consent was obtained
from all patients, and all procedures were carried out
in accordance with the Declaration of Helsinki of 1975,
approved by the local organization’s clinical research
ethics committee (2014/29). This trial was registered at
www.clinicaltrials.gov. Trial Registration: NCT04004052.
The patients were randomly assigned to 1 of 3
groups using a secure system with numbered opaque
and sealed envelopes numbered 1 to 3. Group 1 received local anesthetic and steroid injection (n = 17),
group 2 TENS treatment (n = 16), and group 3 sham
TENS treatment (n = 21).
In the injection group (group 1), a US-guided LFCN
block was applied. There is no standard procedure for
the injection site, therefore the method suggested by
Tagliafico et al (14) was used. The patient was placed
in the supine position. The injection was performed
with a 7- to 13-MHz linear array transducer (LOGIQ
P5, GE Healthcare, Little Chalfont, Buckinghamshire,
UK). Anterior-superior iliac spine (ASIS) is the reference point that is examined and visualized by the US
probe. The transducer was located at the ASIS level on
the painful iliac region. The lateral end of the probe
was placed on the ASIS, and the medial portion of the
probe was caudally oriented so that the transducer
became parallel to the inguinal ligament. While the
operator searches for the LFCN echo sign, the transducer is moved slightly in the mediocaudal direction.
The LFCN is seen as a small structure in the short axis
view lateral to the ASIS (Fig. 1). The 22-gauge needle
was placed in the lateral to medial orientation along
the subcutaneous tissue. A facial “click” sound may be
felt when the needle tip enters the plane between the
tensor fascia lata and the sartorius muscle. One milliliter of betamethasone disodium phosphate (5 mg/
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mL) and 2 mL of prilocaine (2%) was injected with US
guidance around the LFCN.
Group 2 and group 3 TENS therapies were provided
by the same experienced physiotherapist. The physical
therapist was aware of the patient groups, and used
TENS stimulation procedures with 2 channels and 4 outputs using the same device (ITO ES320, MDALL 66503,
Tokyo, Japan). TENS/sham TENS treatment was applied
to the painful anterolateral thigh target (TENS electrodes 5 x 5 cm wired, self-adhesive). The stimulation
pulse frequency is set to 100 Hz, and the pulse width
is 100 ms (conventional TENS). In the TENS group, the
excitation force was kept below the motor threshold to
induce tingling sensation in the stimulated area without
muscle twitching or pain. In the sham TENS group, no
current was applied to the patient. TENS therapies were
applied to each patient for a total of 10 sessions. The
sessions lasted 2 weeks (5 sessions per week, 20 minutes
per session). All sessions were performed in the hospital
and by the same physiotherapist. The physiotherapist
was not the person who evaluated it. Patients and the
investigator who evaluated the results were blinded to
the treatment protocol during the study period.

Outcome Measures
The outcomes are the pain, cutaneous pressure
threshold measurement, quality of life, and sleep quality. The pain was evaluated by using the Visual Analog
Scale (VAS) and painDETECT pain questionnaire. The
cutaneous pressure threshold measurement was evaluated with the Semmes-Weinstein monofilament test
(SWMt). Quality of life and sleep quality were evaluated
using the 36-Item Short Form Health Survey (SF-36) and
the Pittsburgh Sleep Quality Index (PSQI). The reliability
and validity of the Turkish versions of the questionnaires
were confirmed in the literature (20-22). Evaluations
were performed before treatment (T1), at 15 days after
treatment (T2), and at 1 month (T3) follow-up.

Statistical Analyses
IBM SPSS Statistics 22 (SPSS IBM, Istanbul, Turkey) for
statistical analysis was used. The Shapiro–Wilk test was
used to determine the normal distribution of the parameters. In addition to the normally distributed quantitative data and parameters, one-way analysis of variance
test software was used to compare statistical data (mean,
standard deviation, median, frequency, and ratio).
Tukey’s Honest Significant Difference test was used to
identify the group that caused the difference. The Kruskal–Wallis test was used to compare 2 groups that did not
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Fig. 1. Short-axis ultrsound view of the lateral femoral
cutaneous nerve (LFCN, arrows). The LFCN appeared
as a hypoechoic elliptical structure lateral to the anterior
superior iliac spine (ASIS).

show normal distribution. Variance analysis was used for
in-group comparison of normal distribution parameters
in repeated measurements, and the paired sample t-test
(dependent sample t-test) was used to determine the
significantly different day. The Friedman test was used
for the in-group evaluation of variables with nonnormal
distribution. The Wilcoxon sign test was used to determine the significantly different day. The chi-square test
and the McNemar test were used to compare qualitative
data. P < 0.05 was considered significant.

Sample Size
To determine the sample size, force analysis was
performed using the G*Power 3.1.9.2 program (HeinrichHeine-University Düsseldorf, Germany). Eleven
patients per group provided 80% statistical force at
5% significance level for the VAS (20) in terms of the
difference between groups (effect size d = 0.587) (23).
Based on those data, we concluded that a minimum
of 11 patients per group would be required to achieve
significant results, and 54 patients were enrolled.

Results
Seventy-seven patients were screened according to
inclusion criteria. Sixty-two patients met the inclusion
criteria. Fifty-four cases were included in the study (23
women and 31 men). The flow chart of the patients is
presented in Fig. 2. The mean age of the study patient
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Fig. 2. Flow diagram of patient selection process.

was 53.61 ± 11.99. The characteristics of the patients
are given in Table 1.
There was no statistically significant difference
between the groups in terms of demographic characteristics. Mean changes in painDETECT and SWMt scores
showed a statistically significant difference in T2 and T3
compared with T1 in favor of group 1 (P < 0.05). There
were no statistically significant differences in the painDETECT and SWMt scores between the groups in favor
of groups 2 and 3 (P > 0.05). There was no statistically
significant difference between the groups in terms of
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VAS, SF-36, and PSQI scores (P > 0.05). In-group analysis
of VAS scores, there was a statistically significant decrease in T2 and T3 compared with T1 in group 1 (P
< 0.05). In-group analysis of VAS scores, there was a
statistically significant decrease in T2 compared with T1
in group 2 (P < 0.05). In-group analysis of VAS scores,
there was no statistically significant decrease in group
3 (P > 0.05). In-group analysis of painDETECT scores,
there was a statistically significant decrease in T2 and
T3 compared with T1 in all groups (P < 0.05). Intragroup
analysis of SWMt scores showed a statistically significant
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Table 1. Demographic characteristics.

Age (years)
Sex
(female/male)

Group 1
n = 17

Group 2
n = 16

Group 3
n = 21

P value

51.23 ± 12.58

57.25 ± 11.17

52.76 ± 12.01

0.331

6 (35.3%)
11 (64.7%)

10 (62.5%)
6 (37.5%)

7 (33.3%)
14 (66.7%)

0.157

BMI (kg/m2)

29.01 ± 5.73

30.50 ± 5.54

28.54 ± 5.42

0.557

Symptom duration (months)

12.76 ± 13.98

19.37 ± 17.82

15.28 ± 25.99

0.181

Smoking

3 (17. 6%)

2 (12.5%)

5 (23.8%)

0.676

Medical treatment

2 (11. 8%)

2 (12.5%)

6 (28.6%)

0.316

Clothing
Belt
Corset
Tight

5 (29.4%)
0 (0%)
0 (0%)

0 (0%)
3 (18.8%)
2 (12.5%)

4 (19%)
3 (14.3%)
0 (0%)

Employment status
Employed
Official
Homemaker
Others

6 (35.3%)
2 (11.8%)
5 (29.4%)
4 (23.5%)

3 (18.8%)
0 (0%)
7 (43.8%)
6 (37.5%)

8 (38.1%)
1 (4.8%)
6 (28.6%)
6 (28.56%)

Education
Literate
Primary school
Secondary school
High school
University

1 (5.9%)
11 (64.7%)
0 (0%)
3 (17.6%)
2 (11.8%)

3 (18.8%)
4 (25%)
2 (12.5%)
4 (25%)
3 (18.8%)

6 (28.6%)
7 (33.3%)
1 (4.8%)
4 (19%)
3 (14.3%)

Income
Low
Medium
High

7 (41.2%)
9 (52. 9%)
1 (5.9%)

10 (62.5%)
6 (37.5%)
0 (0%)

8 (38.1%)
10 (47.6%)
3 (14.3%)

decrease in T2 and T3 compared with T1 in group 1 (P
< 0.05). In-group analysis of SWMt scores did not show
a statistically significant decrease in groups 2 and 3 (P
> 0.05). In-group analysis of SF-36 and PSQI scores did
not show a statistically significant decrease in all groups
(P > 0.05) (Table 2). No adverse effects or complications
were observed during the follow-up period.

Discussion
MP treatment consists of preventive measures in
primary care, such as avoiding activities that increase
nerve compression, topical agents, anticonvulsants
and antiarrhythmic medications, and various physical
therapy methods (24-29). Although the treatment is
generally successful without the need for surgery, there
are no high-quality sham-controlled studies showing
the single efficacy of the nonoperative treatment modalities (24). US-guided LFCN block has been recently
described, and positive results in a small number of
studies and case presentations have been presented
as an alternative to surgery because they are safe and
practical in patients who did not respond to conserva-
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0.060

0.598

0.330

0.364

tive treatment (14,19). In our study, there was an improvement in TENS and injection groups in nociceptive
pain in-group analysis. Neuropathic pain symptoms
were improved in all groups.
US provides a high-resolution scan image showing
the morphological changes and anatomic variability
of the LFCN, and also helps visualize the spread of the
drug in real-time to prevent complications during block
(10,12,30-33). Another advantage of US and LFCN block
is the need for relatively small amounts of solution and
decreased the need for reinjection (15).
In our study, a single-dose injection of a combination of local steroid and anesthetic was performed. The
main pain reduction mechanism of steroids is related
to the antiinflammatory properties of steroids, and
steroids also have membrane-stabilization properties
through inhibition of myelinated C fiber transmission and inhibition of ectopic release (34-36). Local
anesthetic drugs block A-delta and C fiber selectively,
and also block sodium channels in vasoconstrictor
sympathetic nerves, leading to the release of nitrous
oxide (NO). NO increases vascular microcirculation and
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Table 2. Comparisons of VAS, Pittsburgh score, SMWT score, SF36 score, and PainDETECH score within the groups, and between
the groups.

Group 1 (Mean ± SD)
(n = 17)

Group 2 (Mean ± SD)
(n = 16)

Group 3 (Mean ± SD)
(n = 22)

T1

2.65 ± 3.26

4.19 ± 4.25

4.52 ± 4.03

0.396

T2

0.41 ± 1.23

2.94 ± 3.42

3.0 ± 3.32

0.014*

T3

0.47 ± 1.28

3.19 ± 4.02

1.95 ± 2.97

0.111

0.001**

0.227

0.001**

11.65 ± 7.98

14.88 ± 8.63

11.1 ± 4.77

0.500

P value

VAS score

P value
PainDETECH scores
T1
T2

5.24 ± 5.9

11 ± 9.06

8.7 ± 5.95

0.028*

T3

4.35 ± 5.56

9.38 ± 6.47

6.41 ± 5.09

0.029*

0.001**

0.004**

0.001**

T1

46.94 ± 4.26

7.44 ± 4.69

6.43 ± 4.26

0.786

T2

6.06 ± 3.68

5.5 ± 3.44

6.1 ± 3.56

0.862

T3

5.94 ± 3.36

4.94 ± 3.11

4.61 ± 3.11

0.450

0.289

0.128

0.140

T1

1.59 ± 1.12

2.31 ± 0.87

1.95 ± 1.36

0.158

T2

1.18 ± 1.19

2.13 ± 0.96

1.45 ± 1.19

0.049*

T3

0.82 ± 1.24

1.94 ± 1

1.5 ± 1.15

0.026*

0.002**

0.196

0.064

T1

41.18 ± 13.34

43.61 ± 11.34

45.71 ± 13.17

0.561

T2

41.35 ± 11.51

40.9 ± 13.55

43.34 ± 11.5

0.810

T3

42.32 ± 12.5

39.43 ± 12.43

46.74 ± 13.14

0.268

0.670

0.178

0.377

43.28 ± 10.31

36.05 ± 10.07

38.4 ± 10. 34

0.125

P value
Pittsburgh score

P value
SMWT score

P value
SF-36 PCS

P value
SF-36 PCS
T1
T2

43.83 ± 9.86

38.88 ± 10.42

40.67 ± 10.78

0.378

T3

45.17 ± 9.99

40.87 ± 10.74

40.78 ± 14.06

0.469

0.341

0.099

0.196

P value

T1: before treatment; T2: 15 days after treatment; T3: one month after treatment; VAS: visual analog scale; SWMT: semmes-weinstein
monofilament test; SF-36 PCS: short form health survey physical component score; SF-36 MCS: short form health survey mental component score;
SD: standard deviation

reduces inflammation (37,38). In studies regarding
MP, local anesthetics and glucocorticoids were used
similar to our study (10-18) because the use of this
combination prolongs the duration of analgesic action
(39-41). However, there is no clear consensus on the
frequency of injections and the dose of drugs in the
literature. Tagliafico et al (14) reported that 2 sessions
of US-guided local steroid and anesthetic combination
injection resulted in a complete recovery of pain dur-
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ing a 2-month follow-up. Klauser et al (15) performed
US-guided local steroid and anesthetic combination
injections in an average of 2.25 sessions and concluded
that the 1-year follow-up of US-guided injection was
consistent with pain relief. To our knowledge, this is
the first sham-controlled study to evaluate the effect
of single-dose US-guided combination injection with
physical therapy, but the follow-up period is 1 month.
In the literature, the efficacy of local glucocorticoid
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and anesthetic activity on peripheral neuropathy has
been investigated in many studies (42-45), but studies
have not shown any effect on peripheral neuropathic
pain symptoms in MP. In addition to nociceptive pain,
a statistically significant difference in neuropathic pain
symptoms was found in the injection group, similar to
the studies in the literature. In addition, improvement
in sensory complaints in the US-guided injection group
was found as documented in the SWMt monofilament
scores. Therefore we recommend that neuropathic pain
symptoms should be evaluated in patients with MP to
achieve an optimum effect on pain relief.
Bhatia et al (46) emphasized the inadequacy of secondary outcomes (sleep quality and quality of life) of
perineural steroid injection in chronic pain. In addition,
there is no published study evaluating the effect of local steroids on MP secondary results. In our study, there
was no statistically significant difference in healthrelated quality of life and sleep quality scores between
the groups. This result may be related to the absence
of a longer follow-up period in our study, longer-term
randomized controlled trials with evaluation of local
corticosteroid injections at different time points should
be performed in the future.
Despite the frequent use of TENS in clinical practice, there are conflicting studies about nociceptive and
neuropathic pain (47-49). Gibson et al (50) emphasized
in their Cochrane review that it is difficult to reach a
common conclusion because of the fact that the patient
population is not homogeneous in high-quality studies,
and the duration, intensity, and frequency of TENS are
the same. In our study, although there was a significant

difference in the improvement of neuropathic pain
symptoms in the injection group, compared with the
TENS and sham TENS groups, intragroup evaluations
showed improvement in all groups.

Limitations
There are limitations to be addressed in this study.
One of the limitations is that the follow-up period might
be longer. In this study, electrophysiological parameters
were evaluated prior to treatment for objective assessment, and changes in electrophysiological parameters
should be evaluated in future studies.

Conclusions
US-guided LFCN injection and TENS may be therapeutic options for MP treatment, however, for patients
with neuropathic pain symptoms, US-guided LFCN injection might be a safe and an alternative treatment
option to conservative treatment.

Acknowledgments
All authors had full access to the data, contributed
to the study, approved the final version for publication,
and take responsibility for its accuracy and integrity.
Dr. Selda Kılıç, Dr. Feyza Ünlü Özkan, and Duygu Geler
Külcü designed the study protocol. Dr. Gülcan Öztürk
and Pınar Akpınar managed the literature searches and
summaries of previous related work and wrote the first
draft of the manuscript. Dr. İlknur Aktaş provided revision for intellectual content and final approval of the
manuscript.

References
1.

2.

3.

4.

Patijn J, Mekhail N, Hayek S, Lataster
A, van Kleef M, Van Zundert J. Meralgia
paresthetica. Pain Pract 2011; 11:302-308.
Jones CD, Guiot L, Portelli M, Bullen
T, Skaife P. Two interesting cases of
meralgia paraesthetica. Pain Physician
2017; 20:987-989.
van Slobbe AM, Bohnen AM, Bernsen
RM, Koes BW, Bierma- Zeinstra SM.
Incidence rates and determinants
in meralgia paresthetica in general
practice. J Neurol 2004; 251:294-297.
Dureja GP, Gulaya V, Jayalakshmi TS,
Mandal P. Management of meralgia
paresthetica: A multimodality regimen.

www.painphysicianjournal.com

5.

6.

7.

8.

Anesth Analg 1995; 80:1060-1061.
Jones RK. Meralgia paresthetica as a
cause of leg discomfort. Can Med Assoc
J 1974; 111:541-542.
Chang MC. Efficacy of pulsed
radiofrequency stimulation in patients
with peripheral neuropathic pain: A
narrative review. Pain Physician 2018;
21:225-234.
Kalichman L, Vered E, Volchek L.
Relieving symptoms of meralgia
paresthetica using kinesiotaping: A
pilot study. Arch Phys Med Rehabil 2010;
91:1137-1139.
Shannon J, Lang SA, Yip RW, Gerard M.

9.

10.

11.

Lateral femoral cutaneous nerve block
revisited. A nerve stimulator technique.
Reg Anesth 1995; 20:100-104.
Onat SS, Ata AM, Ozcakar L. Ultrasoundguided diagnosis and treatment of
meralgia paresthetica. Pain Physician
2016; 19:667-669.
Ng I, Vaghadia H, Choi PT, Helmy
N. Ultrasound imaging accurately
identifies the lateral femoral cutaneous
nerve. Anesth Analg 2008; 107:1070-1074.
Carai A, Fenu G, Sechi E, Crotti FM,
Montella A. Anatomical variability of
the lateral femoral cutaneous nerve:
Findings from a surgical series. Clin

259

Pain Physician: May/June 2020 23:253-261

Anat 2009; 22:365-370.
Palamar D, Terlemez R, Akgun K.
Ultrasound-guided
diagnosis
and
injection of the lateral femoral
cutaneous nerve with an anatomical
variation. Pain Pract 2017; 17:1105-1108.
13. Hurdle MF, Weingarten TN, Crisostomo
RA, Psimos C, Smith J. Ultrasoundguided blockade of the lateral femoral
cutaneous nerve: Technical description
and review of 10 cases. Arch Phys Med
Rehabil 2007; 88:1362-1364.
14. Tagliafico A, Serafini G, Lacelli F,
Perrone N, Valsania V, Martinoli C.
Ultrasound-guided
treatment
of
meralgia paresthetica (lateral femoral
cutaneous
neuropathy):
Technical
description and results of treatment in
20 consecutive patients. J Ultrasound
Med 2011; 30:1341-1346.
15. Klauser AS, Abd Ellah MM, Halpern EJ, et
al. Meralgia paraesthetica: Ultrasoundguided injection at multiple levels with
12-month follow-up. Eur Radiol 2016;
26:764-770.
16. Kim JE, Lee SG, Kim EJ, Min BW, Ban
JS, Lee JH. Ultrasound-guided lateral
femoral cutaneous nerve block in
meralgia paresthetica. Korean J Pain
2011; 24:115-118.
17. Khodair S, Elshafey R. Ultrasound
guided lateral femoral cutaneous nerve
block in meralgia paresthesia: Review of
25 cases. Egypt J Radiol Nucl Med 2014;
45:1127-1131.
18. Naeser MA, Hahn KA, Lieberman BE,
Branco KF. Carpal tunnel syndrome
pain treated with low-level laser and
microamperes transcutaneous electric
nerve stimulation: A controlled study.
Arch Phys Med Rehabil 2002; 83:978-988.
19. Tagliafico A, Bodner G, Rosenberg I,
et al. Peripheral nerves: Ultrasoundguided interventional procedures. Semin
Musculoskelet Radiol 2010; 14:559-566.
20. Kocyigit H, Aydemir O, Fidek G, Olmez
N, Memid A. Reliability and validity of
the Turkish version of Short-Form-36
(SF-36). Ilac ve Tedavi Dergisi 1999;
12:102-106 (in Turkish).
21. Alkan H, Ardic F, Erdogan C, Sahin F,
Sarsan A, Findikoglu G. Turkish version
of the painDETECT questionnaire in
the assessment of neuropathic pain: A
validity and reliability study. Pain Med
2013; 14:1933-1943.
22. Agargün MY, Kara H, Anlar Ö. Pittsburgh
Uyku Kalitesi Indeksi’nin geçerligi ve
güvenirligi. Türk Psikiyatri Dergisi 1996;
12.

260

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

7:107-115 (in Turkish).
Koca I, Boyaci A, Tutoglu A, Ucar
M, Kocaturk O. Assessment of the
effectiveness of interferential current
therapy and TENS in the management of
carpal tunnel syndrome: A randomized
controlled study. Rheumatol Int 2014;
34:1639-1645.
Grossman MG, Ducey SA, Nadler
SS, Levy AS. Meralgia paresthetica:
Diagnosis and treatment. J Am Acad
Orthop Surg 2001; 9:336-344.
Cheatham SW, Kolber MJ, Salamh PA.
Meralgia paresthetica: A review of the
literature. Int J Sports Phys Ther 2013;
8:883-893.
Harney D, Patijn J. Meralgia paresthetica:
Diagnosis and management strategies.
Pain Med 2007; 8:669-677.
Hui GK, Peng PW. Meralgia paresthetica:
What an anesthesiologist needs to know.
Reg Anesth Pain Med 2011; 36:156-161.
Philip CN, Candido KD, Joseph NJ,
Crystal GJ. Successful treatment of
meralgia paresthetica with pulsed
radiofrequency of the lateral femoral
cutaneous nerve. Pain Physician 2009;
12:881-885.
Lee JJ, Sohn JH, Choi HJ, et al. Clinical
efficacy of pulsed radiofrequency
neuromodulation
for
intractable
meralgia paresthetica. Pain Physician
2016; 19:173-179.
Moritz T, Prosch H, Berzaczy D, et
al. Common anatomical variation
in patients with idiopathic meralgia
paresthetica: A
high
resolution
ultrasound case-control study. Pain
Physician 2013; 16:287-293.
Narouze SN, Zakari A, Vydyanathan
A. Ultrasound-guided placement of a
permanent percutaneous femoral nerve
stimulator leads for the treatment of
intractable femoral neuropathy. Pain
Physician 2009; 12:305-308.
Palamar D, Uluduz D, Saip S, Erden G,
Unalan H, Akarirmak U. Ultrasoundguided greater occipital nerve block:
An efficient technique in chronic
refractorymigraine without aura? Pain
Physician 2015; 18:153-162.
Rha DW, Lee SH, Lee HJ, Choi YJ, Kim
HJ, Lee SC. Ultrasound-guided injection
of the adductor longus and pectineus
in a cadaver model. Pain Physician 2015;
18:1111-1117.
Misirlioglu TO, Akgun K, Palamar
D, Erden MG, Erbilir T. Piriformis
syndrome:
Comparison
of
the

effectiveness of local anesthetic and
corticosteroid injections: A doubleblinded, randomized controlled study.
Pain Physician 2015; 18:163-171.
35. Chun EH, Park HS. Effect of
high-volume injectate in lumbar
transforaminal
epidural
steroid
injections: A randomized, active control
trial. Pain Physician 2015; 18:519-525.
36. Kesikburun S, Yaşar E, Uran A, Adigüzel
E, Yilmaz B. Ultrasound-guided
genicular nerve pulsed radiofrequency
treatment for painful knee osteoarthritis:
A preliminary report. Pain Physician
2016; 19:751-759.
37. Dernek B, Aydin T, Koseoglu PK, et al.
Comparison of the efficacy of lidocaine
and betamethasone dipropionate in
carpal tunnel syndrome injection. J Back
Musculoskelet Rehabil 2017; 30:435-440.
38. Newton DJ, McLeod GA, Khan F,
Belch JJ. Mechanisms influencing the
vasoactive effects of lidocaine in human
skin. Anaesthesia 2007; 62:146-150.
39. Schreuder M. Pain relief in herpes
zoster. S Afr Med J 1983; 63:820-821.
40. Candido KD, Germanovich A, Ghaly
RF, Gorelick GH, Knezevic NN. Case
report: Computed tomography scanguided Gasserian ganglion injection
of dexamethasone and lidocaine for
the treatment of recalcitrant pain
associated with herpes simplex type 1
infection of the ophthalmic division of
the trigeminal nerve. Anesth Analg 2011;
112:224-227.
41. Manchikanti L, Cash KA, Pampati
V, Falco FJ. Transforaminal epidural
injections in chronic lumbar disc
herniation: A randomized, doubleblind, active-control trial. Pain Physician
2014; 17:489-501.
42. Ji G, Niu J, Shi Y, Hou L, Lu Y, Xiong
L. The effectiveness of repetitive
paravertebral injections with local
anesthetics and steroids for the
prevention of postherpetic neuralgia in
patients with acute herpes zoster. Anesth
Analg 2009; 109:1651-1655.
43. Dandinoğlu T, Karadeniz M, Yılmaz
V, Tekin L, Dinçer Ü. Evaluating
neuropathic complaints by DN4 and
LANSS scales after local corticosteroid
therapy in carpal tunnel syndrome.
J Back Musculoskelet Rehabil 2016;
10:575-580.
44. Uchida K. Radiofrequency treatment
of the thoracic paravertebral nerve
combined with glucocorticoid for

www.painphysicianjournal.com

Management of Meralgia Paresthetica

45.

46.

refractory neuropathic pain following
breast cancer surgery. Pain Physician
2009; 12:277-283.
Ni J, Wang X, Tang Y, Yang L, Zeng
Y, Guo Y. Subcutaneous injection of
triamcinolone and lidocaine to prevent
postherpetic neuralgia. Pain Physician
2017; 20:397-403.
Bhatia A, Flamer D, Shah PS. Perineural
steroids for trauma and compressionrelated peripheral neuropathic pain: A

www.painphysicianjournal.com

47.

48.

systematic review and meta-analysis.
Can J Anaesth 2015; 62:650-662.
Kara M, Ozçakar L, Gökçay D, et
al. Quantification of the effects
of transcutaneous electrical nerve
stimulation with functional magnetic
resonance imaging: A double-blind
randomized placebo-controlled study.
Arch Phys Med Rehabil 2010; 91:1160-1165.
Kathleen A. TENS basic science
mechanisms and clinical effectiveness. J

49.

50.

Pain 2003; 4:109-121.
Milne S, Welch V, Brosseau L, et
al. Transcutaneous electrical nerve
stimulation (TENS) for chronic low
back pain. Cochrane Data Base Syst Rev
2001:CD003008.
Gibson W, Wand BM, O’Connell
NE. Transcutaneous electrical nerve
stimulation (TENS) for neuropathic pain
in adults. Cochrane Database Syst Rev
2017; 9:CD011976.

261

