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Results of surgical treatment of 15 patients

with meralgia paresthetica

Vysledky chirurgické terapie meralgia
paresthetica 15 pacientu

Abstract

Aim: The aim of this study was to portray results of meralgia paresthetica (MP) treatment at our
institution, as well as a review of current surgical treatment strategies. Methods: Diagnosis of MP
was made based on a combination of typical patient symptoms, negative MRI of the lumbar
spine, electrophysiological and ultrasound examinations of the lateral femoral cutaneous nerve
(LFCN) and a diagnostic nerve block. In cases where conservative therapy failed to improve the
patient’s symptoms, surgical neurolysis of LFCN was performed. In cases of unsatisfactory relief
of clinical symptoms, surgical neurotomy was offered to the patient. Results: Fifteen patients (13
males, 2 females) were surgically treated for MP from 2006 to 2020. Eleven cases were classified
as idiopathic and four were classified as iatrogenic. In addition to typical pain, paresthesias and
dysesthesias of the anterolateral thigh region, 13 patients presented also with hypesthesia of this
region. Mean average preoperative Visual Analogue Pain Scale (VAS) was 8.4. After undergoing
surgical decompression, the average postoperative VAS after one year was 2.2. Three patients
were unsatisfied after surgical neurolysis (VAS over 7), all of whom had an iatrogenic cause of
MP. Of these three patients, one opted for surgical neurotomy of the LFCN. Conclusion: Surgical
neurolysis of the LFCN is an effective treatment for patients with MP in cases where conservative
therapy fails. Neurotomy although clearly effective, was reserved for cases of failed neurolysis, as it
is accompanied with permanent hypesthesia of the anterolateral thigh.

Souhrn

Cil: Cilem této studie byla prezentace vysledkl terapie syndromu meralgia paresthetica (MP) na
nasem pracovisti a souhrn soucasnych chirurgickych strategif v 1é¢bé. Metodika: Diagnéza MP byla
stanovena na zakladé kombinace typickych klinickych pfiznakd, negativniho nalezu na MR bederni
pétere, elektrofyziologickych a ultrasonografickych vysetfeni nervus cutaneus femoris lateralis
(lateral femoral cutaneous nerve; LFCN) a diagnostického nervového bloku. V pfipadech selhanf
konzervativni terapie byla provedena chirurgicka neurolyza LFCN. V pfipadé pretrvavajicich obtizi,
byla pacientlim nabfdnuta chirurgickd neurotomie. Vysledky: Patnact pacientl (13 muzd, 2 Zeny) bylo
chirurgicky lé¢eno pro MP v letech 2006 -2020. Jedendct pfipadd mélo klasifikovanou idiopatickou
a Ctyfi iatrogenni pfic¢inu. Kromé typickych bolesti, parestezif a dysestezie anterolaterdInf ¢asti
stehna, mélo 13 pacientl také hypestezii v této oblasti. Priimérné predoperacni hodnota bolesti
hodnocena dle Visualni analogové skaly (VAS) byla 8,4, kterd rok po chirurgické dekompresi klesla
na pramer 2,2. Tti pacienti byli nespokojeni s vysledkem chirurgické neurolyzy (VAS nad 7), vsichni
méli iatrogenni pficinu MP. Z téchto tff pacientl jeden zvolil chirurgickou neurotomii LFCN. Zdver:
Chirurgickd neurolyza LFCN je efektivni terapie MP v piipadech, kdy konzervativni terapie selze.
Neurotomie, i kdyz jasné Uc¢inna, byla vyhrazena pro pfipady nelspésné neurolyzy, protoze je
doprovazena trvalou hypestézii anterolaterdiniho stehna.
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Introduction

Meralgia paresthetica (MP), also known as
Bernhardt-Roth’s syndrome, is an entrap-
ment neuropathy of the somatosensory

lateral femoral cutaneous nerve (LFCN)
firstly described by Hager in 1885 [1]. It is
one of the most common mononeuropa-
thies of the lower limb and is classically as-

sociated with pain, paresthesias, dysesthe-
sias and sensory loss of the anterior and
lateral aspect of the thigh [2,3]. Based on
its suspected cause, it can be classified as
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Fig. 1. Preoperative view of the operative field — anterior superior iliac spine, incision line
perpendicular to the inguinal ligament (white arrow), and area of the anterior and late-
ral portion of the thigh with sensory innervation via the lateral femoral cutaneous nerve

(white star).

Obr. 1. Pfedoperacni zobrazeni opera¢niho pole - spinailiaca anterior superior, linie
fezu kolmo k ligamentum inguinale (bila Sipka), plocha pfedniho a lateralniho stehna
inervovand senzitivné nervus cutaneus femoris lateralis (bild hvézda).

Fig. 2. Identification of the lateral femoral cutaneous nerve under the inguinal ligament.

Inguinal ligament (black star); lateral femoral cutaneous nerve (black arrow), and com-
pression of the lateral femoral cutaneous nerve under the inguinal ligament (white

arrow).

Obr. 2. Identifikace nervus cutaneus femoris lateralis pod ligamentum inguinale. Liga-
mentum inguinale (Cernd hvézda); nervus cutaneus femoris lateralis (¢erna Sipka), utlak
nervus cutaneus femoris lateralis pod ligamentum inguinale (bila Sipka).

idiopathic (associated with mechanical or
metabolic factors) or iatrogenic (associated
with surgical or interventional procedures
within the proximity to the LFCN) [4]. How-
ever, diagnosis of MP is complex, and it is

often mistaken for more common causes of
proximal lower limb pain such as degenera-
tive lumbar spine, sacroiliac joint or hip dis-
orders [5]. As such, consideration of this dis-
order is crucial in the differential diagnosis of

pathologies in this region. Once MP is diag-
nosed, various conservative and surgical
treatment modalities are available includ-
ing pressure alleviation of the nerve, ki-
nesiotaping, nerve blocks, neurolysis or
neurotomy [6].

We present our diagnostic approach, the-
rapeutic strategy and long-term outcomes
of fifteen patients who underwent surgical
treatment of MP at our institution.

Methods

Diagnosis of MP

Patients were diagnosed with MP based
on a combination of patient history, clin-
ical examination, radiological examina-
tion, electrophysiological examination and
a diagnostic nerve block. Firstly, a detailed
patient history was obtained with special
focus paid to prior surgical procedures, ir-
radiation or trauma in the inguinal region,
metabolic disorders and pain triggers (tight
clothing, specific movements or activities,
etc.). The disease was classified as iatrogenic
if the patient underwent a surgical, interven-
tional or radiation procedure in close prox-
imity to the LFCN prior to developing symp-
toms of MP. All other cases were considered
idiopathic and were further divided into me-
chanical or metabolic subgroups. Further-
more, patients were asked to describe their
pain in detail, including its characteristics, in-
tensity, distribution and triggers. Secondly,
the patients underwent a clinical examina-
tion of the lower limbs with all sensory and
motor deficits documented. Thirdly, an MRI
of the lumbar vertebral column was per-
formed to rule out a spondylogenic cause of
the patients’ symptoms. A small number of
patients also underwent a soft-tissue ultra-
sound of the LFCN; however, this examina-
tion was limited by patient obesity and was
not required for MP diagnosis. The same was
true for electrophysiological examination of
the LFCN, which consisted of either conduc-
tion studies or somatosensory evoked po-
tentials (SSEP). Finally, all patients underwent
a diagnostic nerve block of the LFCN using
1% lidocaine or 1% bupivacaine. A positive
result was considered if pain relief lasted for
at least one hour after the block was per-
formed. The diagnosis was confirmed in
cases of typical clinical symptoms in combi-
nation with a negative lumbar vertebral col-
umn MRI. Positive diagnostic nerve block,
EMG and ultrasound findings were support-
ive diagnostic modalities; however, they
were not strictly required for the diagnosis.
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Treatment options

In idiopathic mechanical cases of MP, all pa-
tients attempted conservative therapy in-
cluding weight loss (if obesity was the sus-
pected cause), oral analgesics, or alteration
of clothing and physical activities. If conser-
vative therapy failed, they were offered sur-
gical decompression of the LFCN. Patients in
the iatrogenic and metabolic groups were
primarily offered surgical treatment along
with patients whose attempted conserva-
tive therapy failed. In order to qualify for sur-
gical treatment, patients were required to
present with typical symptoms of pain, par-
esthesias, dysesthesias or sensory deficits
limited to the anterior and lateral thigh re-
gion, to undergo a lumbar vertebral column
MRI and a diagnostic nerve block. Surgical
nerve decompression was then performed
by a single surgeon using a standardized
technique in global anesthesia. A linear skin
incision was performed medial to the ante-
rior superior iliac spine (ASIS) perpendicu-
lar to the inguinal groove (Fig. 1). The ingui-
nal ligament was then identified at the ASIS
and the LFCN was dissected medial to the
ASIS at the origin of the sartorius muscle
tendon under the fascia lata (Fig. 2). Decom-
pression of the nerve was then performed
proximally by partially incising inferior fibers
of the overlying inguinal ligament and un-
derlying iliac fascia, until the nerve was lib-
erated up to its course on the anterior sur-
face of the iliac muscle within the greater
pelvis (Fig. 3). Distally, it was then inspected
under the fascia lata down to its passage
through the fascia approximately 5-6cm
distal to the ASIS up to its branches (Fig. 4).
Afterwards, the patient was observed for 24
hours at the neurosurgical department and
barring complications, released. The patient
attended a follow-up visit at our outpatient
clinic three months after surgery, where sur-
gical effect was assessed based on a series
of standardized questions. Parameters in-
cluded pain intensity, residual paresthesias
of the anterolateral thigh region and time
period of pain remission. In cases where the
patient did not have satisfactory pain re-
lief, a second follow-up visit was scheduled
three months later. A final examination was
performed one year after the original sur-
gery in all cases. If the patient continued to
experience irritant symptoms, surgical neu-
rotomy (neurectomy) was offered as a sal-
vage procedure. In these cases, we per-
formed amputation of the common branch
of the LFCN and inserted the proximal nerve

] e : . L il

Fig. 3. Proximal decompression of the lateral femoral cutaneous nerve by partially inci-
sing the caudal portion of the inguinal ligament. Inguinal ligament (black star), lateral
femoral cutaneous nerve (black arrow), and compression of the lateral femoral cutane-
ous nerve under the inguinal ligament (white arrow).
Obr. 3. Proximalni dekomprese nervus cutaneus femoris lateralis ¢dste¢nym nastfizenim
kaudalni porce tfiselného vazu. Ligamentum inguinale (Cernd hvézda), nervus cutaneus
femoris lateralis (Cerna Sipka), utlak nervus cutaneus femoris lateralis pod inguinalnim li-
gamentum inguinale (bila Sipka).

i e —

Fig. 4. Complete decompression of the lateral femoral cutaneous nerve proximally up
to the anterior surface of the iliac muscle. Inguinal ligament (black star), lateral femoral
cutaneous nerve (black arrow), and deliberation of the lateral femoral cutaneous nerve
under the inguinal ligament up into the greater pelvis (white arrow).

Obr. 4. Kompletni dekomprese nervus cutaneus femoris lateralis proximalné k predni
ploSe musculus iliacus. Ligamentum inguinale (¢erna hvézda), nervus cutaneus femoris
lateralis (Cernd Sipka), uvolnéni nervus cutaneus femoris lateralis pod ligamentum ingui-
nale smérem do velké panve (bila Sipka).
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Age at surgery (mean)
Sex

male

female
Affected side

left

Demographic data

right
Classification of MP

idiopathic

iatrogenic
Hypesthesia present
Tinel sign present
VAS preoperative (mean)

10

9

8

7

6

5-1

Preoperative examination

EMG positive

Nerve block positive

Tab. 1. Demographic and clinical patient data (N = 15).

50.5 Residual hypesthesia 2 (13.3%)
Early wound infection 1(6.7%)
13 (86.7%) Salvage neurotomy required 1 (6.7%)
2 (13.3%) Time to symptoms relief (weeks)
1 3 (20%)
5(33.3%) 2-4 4 (26.7%)
10 (66.7%) 4-12 3 (20%)
12-36 2 (13.3%)
11 (73.3%) no relief 3 (20%)
4 (26.7%) S VAS postoperative (mean) 2.2
13 (86.7%) é 0 10 (66.7%)
10 (66.7%) e 0 (0%)
84 2-3 1(6.7%)
5(33.3%) 4 0 (0%)
2 (13.3%) 5 1 (6.7%)
6 (40.0%) >7 3 (20%)
0 (0%)
2 (13.3%)
0 (0%)
11 (73.3%)
11 (73.3%)

MP — meralgia paresthetica; VAS - Visual Analogue Scale

stump deep into the greater pelvic region in
order to avoid the presence of a painful am-
putation neuroma.

Results

A total of fifteen patients were surgi-
cally treated for MP at our institution from
2006 to 2020 (Tab. 1). Thirteen were males
and two were females with an average age
of 50.5 (25-64) years. All patients presented
with typical symptoms of MP as well as an
MRI of the lumbar spine, negative for spon-
dylotic causes of their symptoms. In addi-
tion to typical pain and dysesthesias, 13 pa-
tients presented with hypesthesia of the
anterolateral thigh region and 10 had a posi-
tive Tinel sign medial to the ASIS. Their mean
pain score was 8.4 based on the Visual An-
alogue Pain Scale (VAS), which significantly
decreased after performing a diagnostic
nerve blockin 11 cases. Diagnostic EMG was
performed in 11 cases, with positive findings
consistent with MP and two patients under-
went a diagnostic ultrasound of the ingui-
nal region. Four cases of MP were identified
as iatrogenic, following surgical procedures

in the inguinal region (2 cases), interven-
tional procedures utilizing the femoral artery
(1 case) or radiation of the groin (1 case). The
remaining 11 cases were classified as idio-
pathic mechanical with no metabolic cases
present. All patients underwent surgical de-
compression of the LFCN without surgical
complications. Postoperatively, one case
was complicated by local infection, which
resolved with the aid of antibiotic therapy
within three weeks. In the follow-up period,
the average VAS of all patients after one year
was 2.2, with ten patients completely pain
free, one patients relatively satisfied with
a VAS below 3, one patient moderately satis-
fied with a VAS 5 and three patients unsatis-
fied with a VAS over 7. All three patients with
unsatisfactory results after neurolysis had an
jatrogenic cause of MP (previous radiation
therapy - 1 case, previous surgery — 1 case,
and previous interventional procedure —
1 case). Surgical neurotomy via alcoholiza-
tion of the proximal nerve stump was of-
fered to all three patients with one patient
choosing to undergo this secondary proce-
dure. Out of the twelve patients with a post-

operative VAS below 5, three had residual
postoperative hypesthesia.

Discussion

Management of patients presenting with
MP is a complex issue. The entire process
starts with correct diagnosis of this elusive
entrapment neuropathy, which can be dif-
ficult even for an experienced specialist. In
our experience, the most crucial step in dia-
gnosing MP is obtaining a detailed patient
history. In our patient series, all patients pre-
sented with typical pain, dysesthesias, par-
esthesias or hypesthesia in the anterolat-
eral thigh region. Even so, all were required
to undergo an MRI of the lumbar region to
rule out L3 or L4 radiculopathy, which may
present similarly to MP and are more com-
mon [7]. In order to specify the diagnosis of
MP, we utilized two supportive diagnostic
methods: diagnostic nerve blocks and elec-
trophysiological studies. Several methods of
local nerve blocks of the LFCN have been
described as a diagnostic and in some cases
even a therapeutic option for MP [8,9]. We
utilized nerve blocks as a diagnostic tool,
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thus 1% bupivacaine solution without the
presence of steroids was injected at the site
just medial to ASIS. Although most studies
advocate utilizing ultrasound to guide injec-
tions or even diagnose LFCN compression,
we have found its use limited in obese pa-
tients, who represent an important part of
our patient cohort [10]. In our patient series,
four patients (27%) had negative results of
the diagnostic nerve block; however, all had
findings suggestive of MP on EMG. Electro-
physiological studies performed at our in-
stitution consisted of antidromic nerve
conduction studies of the LFCN based on
the technique described by Oh et al [11],
wherein electrodes are placed 4cm me-
dial to ASIS and 12cm distally in a line con-
necting ASIS and the lateral portion of the
patella. The conduction study must be per-
formed bilaterally, as side comparison is
commonly the most sensitive means of de-
termining LFCN dysfunction [12]. Criteria for
abnormality are shown in Tab. 2. In the case
of obese patients, SSEP was utilized via stim-
ulation of the lateral portion of the distal
thigh and measured latency and amplitude
of cortical response, again comparing both
the left and the right LFCN. However, the
sensitivity of SSEP is much lower than that
in conduction studies [2]. In our series, 11 pa-
tients had findings indicative of MP on either
conduction or SSEP studies. In the remain-
ing four cases, it was not possible to obtain
valid results due to obesity; however, these
patients had a positive reaction to the dia-
gnostic nerve block.

Once MP is diagnosed, two types of treat-
ment modalities are available to patients:
conservative (weight loss, oral analgesics, re-
gime alterations) or surgical (neurolysis, neu-
rotomy). Patients usually primarily attempt
conservative treatment and if it is unsuccess-
ful, opt for a surgical solution. Currently, liter-
ature regarding the superiority of neurolysis
or neurotomy is inconclusive. The main ad-
vantage of neurolysis is preservation of LFCN
integrity and thus its sensory function. Dis-
advantages include lower reported success
rates compared to neurotomy, with a recent
meta-analysis of 25 articles by Lu et al. dem-
onstrating that 63% of patients were com-
pletely pain-free after neurolysis whereas
85% were pain-free after neurotomy [13].
As a consequence, revision surgery was re-
quired in 12% of patients after neurolysis,
whereas none was required after neurot-
omy. Some authors suggest that reasons for
neurolysis failure are associated with surgical

Measured parameter

Tab. 2. Conduction study criteria for meralgia paresthetica diagnosis.

Abnormal value

amplitude (uV)

amplitude side difference (%)
NCV (m/s)

NCV side difference (m/s)

NCV - nerve conduction velocity

latency at a distance of 12 cm from stimulation point (ms) >3

<10
> 50
<40
>6

technique, such as insufficient decompres-
sion, problems in identifying the LFCN or its
anatomical variants. Aszmann et al have de-
scribed the five most common variants in
their study of 104 LFCNs and working knowl-
edge of this variable anatomy is crucial prior
to performing neurolysis of the LFCN [14].
Advantages of neurotomy include high suc-
cess rates and a definitive resolution of the
patient’s pain. The main drawback is an-
esthesia of the anterolateral thigh region,
which is mostly well tolerated and may im-
prove due to sprouting of neighboring sen-
sory nerve axons. Unfortunately, the degree
by which anesthesia of the anterolateral as-
pect of the thigh affects patient life quality
has not been sufficiently investigated. One
of the few studies evaluating the long-term
effect of this complication was performed
by de Ruiter et al, who showed that 62.5%
of patients were not bothered, 25% were
sometimes bothered and 12.5% were fre-
quently bothered by numbness of the ante-
rolateral aspect of the thigh [15].

In conclusion, the evidence supporting
one surgical technique over another is lack-
ing based on recent meta-analyses [15,16].
Our literature search yielded only one pro-
spective study by de Ruiter et al, which
demonstrated higher efficacy of neurotomy
in pain relief (93.3%) compared to neuroly-
sis (37.5%) [17]. However, their patient cohort
comprised of only 22 patients and was not
randomized or double-blinded, making its
results susceptible to selection bias. In our
patient series, 11 patients (73.3%) had satis-
factory pain relief and one patient (6.7%) had
moderate pain relief after neurolysis. This is
in accordance with literary success rates,
which range from 56 to 71% based on the
meta-analysis of Lu et al [13]. Three patients
(20%) had unsuccessful outcomes, and inter-
estingly all had iatrogenic causes of MP. This
suggests that the dominant cause of neu-

ropathy was most likely the primary insult
(mechanical or radiation damage), whereas
compression of the nerve under the ingui-
nal ligament was less significant. Neurot-
omy was then offered to all three patients,
and retrospectively, it is possible that it may
have been a more suitable primary proce-
dure. Nonetheless, only one patient chose
to undergo surgery with the remaining two
wary of a secondary procedure with possi-
ble long-term numbness of the anterolateral
aspect of the thigh.

Conclusion

MP is an elusive clinical entity, which must
be considered in patients with pain of the
anterolateral aspect of the thigh with neg-
ative findings on lumbar spine MRI. In order
to confirm the diagnosis, local anesthetic
blocks or EMG may be performed as sup-
portive diagnostic modalities. Treatment op-
tions include conservative and surgical ap-
proaches, with neurolysis and neurotomy
being the most popular surgical modalities.
Based on our results, we suggest neurolysis
to be performed as a primary procedure in
idiopathic cases of MP. Neurotomy should
be reserved as a salvage procedure if neuro-
lysis fails or in cases of iatrogenic MP as an-
esthesia of the anterolateral aspect of the
thigh may be bothersome to some patients.
Nonetheless, evidence for this therapeutic
approach is currently lacking.
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