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Abstract

BACKGROUND

Meralgia paresthetica (MP) is an entrapment mononeuropathy of the lateral
femoral cutaneous nerve (LFCN). Although structural abnormalities in nerve
tissues can be confirmed using ultrasonography, this is not routinely performed.

CASE SUMMARY

Herein, we present the case of a 52-year-old woman who developed MP after
laparoscopic gynecological surgery. The patient was referred to our clinic from an
obstetrics and gynecology clinic with symptoms of numbness and a tingling sen-
sation in the left anterolateral thigh, which developed after surgery performed 5
mo earlier. Tests were performed to assess the disease status and determine the
underlying causes. Ultrasonographic examination revealed an anatomical va-
riation, where the left LFCN was entrapped within the inguinal ligament. This
case suggests that performing ultrasonographic examination before and after
surgery in the lithotomy position could help prevent MP.

CONCLUSION

This case demonstrates the value of ultrasonography in detecting anatomical
variation and diagnosing persistent MP. Ultrasonography should be considered
an adjunct to electromyography for optimal MP management. Further, this case
would help other clinicians determine patient prognosis and decide on targeted
treatment strategies.

Key Words: Lateral femoral cutaneous nerve; Anatomical variation; Meralgia paresthetica;
Lithotomy position; Ultrasonography; Case report
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Core Tip: We describe a woman who developed meralgia paresthetica (MP) after laparoscopic gynecological surgery in the
lithotomy position. The patient had an anatomical variation of the lateral femoral cutaneous nerve, entrapped within the
inguinal ligament and detected by ultrasonography. The case suggests ultrasonography can help prevent and treat MP by
identifying anatomical variations and nerve status before and after surgery.
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INTRODUCTION

Meralgia paresthetica (MP) is defined by sensations of burning, tingling, numbness, and pain along the course of the
lateral femoral cutaneous nerve (LFCN)[1-3]. MP pathogenesis remains poorly understood; however, its etiology and risk
factors are under investigation. MP has been associated with several etiological factors, including iatrogenic injury,
medical conditions, and operative/postoperative complications[1-3]. Furthermore, the association between MP and
surgical procedures performed in the lithotomy position (LP) has been reported[4-6]. The LFCN has several anatomical
variations that may affect MP incidence and prognosis[2,3,7-10]. For example, the main compression section is located
around the anterior superior iliac spine (ASIS), and the location of the LFCN may negatively impact prognosis.
Ultrasonography is a quick and easy method to verify the condition of muscles, ligaments, and nerves; however, it is not
commonly used to evaluate the LFCN. Herein, we report the case of a woman with persistent MP, whose LFCN
anatomical variation was discovered via ultrasonographic examination. This case implies that performing ultrasono-
graphy pre- and post-operation in the LP may help prevent MP. Moreover, the insights gained from this case can aid
other clinicians in predicting patient outcomes and selecting suitable treatment approaches.

CASE PRESENTATION

Chief complaints

A 52-year-old woman (height; 151 cm, weight; 52 kg) was referred to our clinic from an obstetrics and gynecology clinic
with symptoms of numbness and tingling sensation in the left anterolateral thigh following a laparoscopic myomectomy
5 mo prior.

History of present illness

The patient had undergone surgery in the LP, during which her legs were fixed using the instrument shown in Figure 1,
with hip flexion of 45°, knee flexion of 45°, and thighs apart by 90°. During the surgery, while handling the endoscopic
surgical instrument, the patient was repeatedly repositioned so that the left hip joint extended parallel to the operating
table to secure space for the surgeon (Figure 1). Laparoscopic adenomyomectomy and myomectomy were performed
following adhesiolysis. The operation lasted 75 min. The patient complained of decreased sensation in her left outer thigh
the day after the surgery, and her symptoms gradually worsened after 5 mo. In addition, the tingling sensation in that
area began 2 wk before the visit.

History of past illness

The patient had no relevant medical history or history of issues in this region. The patient had a surgical history of left
ovarian mass removal 17 years prior, appendectomy 15 years prior, and right ectopic pregnancy surgery 10 years prior;
however, she had experienced no side effects after the previous surgeries.

Personal and family history
The patient had no relevant family history or history of issues in this region.

Physical examination

Physical examination revealed no signs of trauma. Neurological examination showed that the strength of all lower
extremity muscles was intact. Numbness and tingling sensations in the left anterolateral thigh were the only symptoms. A
positive Tinel’s sign was observed on the medial side of the left ASIS.
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Figure 1 The positions adopted by the patient during the operation. A: The lithotomy position with hip flexion 45°, knee flexion 45°, and thighs apart by
90°. The legs were fixed with support from the boots; B: The patient intermittently performed hip extension on the left side, extending the hip to the neutral position.
The patient was maintained in the lithotomy position during surgery, but switched to a position where she extended her hip and leg on the left side several times,
always returning to the lithotomy position thereafter. This repetitive posture change may have caused stretching and angulation of the lateral femoral cutaneous
nerve.

Laboratory examinations

Needle electromyography (EMG) and nerve conduction studies (NCS) were performed in the bilateral lower extremities.
The sensory response of the right LFCN was within the normal limits; however, that of the left LFCN showed no
response. All other motor and sensory responses were within the normal limits (Table 1). Needle EMG showed normal
motor unit potentials in all examined muscles.

Imaging examinations

We subsequently performed ultrasonography to confirm the condition of the bilateral LFCN. The cross-sectional area
(CSA) of the left LFCN was 7 mm? and the longitudinal diameter (LD) was 5.6 mm. The CSA of the right side was 3
mm? and the LD was 2.8 mm (Figure 2). According to a previous study, the normal ranges for the CSA and LD of the
LFCN are 4.5 £ 1.0 mm? and 3.5 + 0.3 mm, respectively[11]. Unlike the right LFCN of the patient, which passed over the
inguinal ligament (IL), the left LFCN was entrapped within the IL and became swollen around it (Figure 2).

FINAL DIAGNOSIS

Combined with the patient' surgical history, EMG results, and ultrasonography result, the final diagnosis was persistent
MP due to anatomical variation of the LFCN.

TREATMENT

We warned the patient that tight pants may interrupt recovery and recommended that she wear loose clothes until the
next visit. We further prescribed gabapentin (300 mg/d) for a week to relieve her symptoms.

OUTCOME AND FOLLOW-UP

Twenty weeks later, we performed NCS and ultrasonography in the bilateral LFCN. The amplitude of sensory nerve
action potential of the left LFCN was 3.7 mV on NCS, showing improvement compared to earlier tests. The left LFCN
CSA was 5 mm? on follow-up ultrasonography, indicating that it had decreased from its abnormally enlarged state and
had normalized[11].
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Table 1 Nerve conduction studies

Nerve Stimulation Latency (ms) Amplitude (pV) NCV (m/s)
Motor Onset latency
Lt. Common peroneal Ankle 3.05 7.2
Fib head 7.45 6.9 56.8
Knee 8.35 6.8 55.6
Lt. Tibial Ankle 3.35 23.0
Fib head 8.55 18.3 55.8
Sensory Peak latency
Lt. Sural 2.90 21.5
Rt. LFCN 2.90 6.5
Lt. LFCN NR

NCV: Nerve conduction velocity; Lt: Left; Rt: Right; LFCN: Lateral femoral cutaneous nerve; NR: No response.

1 _Area 0.0Zcm- 2 Area 0.03cm’
D 0.56cm - - — D 0-28cm
Volume  0.0Tml - ” " Volume 0.00m|

- | . e e

Lt.LFCN

DOI: 10.12998/wjcc.v11.i31,7699 Copyright ©The Author(s) 2023.

Figure 2 Left and right lateral femoral cutaneous nerves. A: The left (Lt) lateral femoral cutaneous nerve (LFCN) passes through the inguinal ligament (IL);
the nerve was swollen at the point of passage. The cross-sectional area (CSA) was 7 mm?, and the longitudinal diameter (LD) was 5.6 mm; B: The right (Rt) LFCN
passes over the IL. The CSA was 3 mm?, and the LD was 2.8 mm; C: The blue shadow indicates the Lt IL, and the yellow shadow indicates the Lt LFCN. The LFCN
passes through the IL; D: The blue shadow represents the Rt IL, and the yellow shadow indicates the Rt LFCN. The LFCN passes over the IL. IL: Inguinal ligament;
Lt: left; Rt: Right; LFCN: Lateral femoral cutaneous nerve.

DISCUSSION

MP is an entrapment mononeuropathy of the LFCN[1,2,5,12]. Although MP is well-known to physical medicine and
rehabilitation experts, its diagnosis remains obscure, and few physicians from other fields know it. The most common
symptoms are pain, paresthesia, and sensory loss in the anterolateral aspect of the thigh[1,2,5,12]. The primary cause of
MP remains unknown, although its occurrence is associated with several etiological factors. Various causes of MP have
been reported, including direct trauma; tight clothing; abdominal, spinal, and pelvic surgeries; abdominal and pelvic
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Figure 3 lllustrations of the different anatomical variants in the lateral femoral cutaneous nerve course around the anterior superior iliac
spine, according to the classification. A: The nerve may pass across the iliac crest posterior to the anterior superior iliac spine (ASIS); B: It may be
ensheathed in the inguinal ligament, just medial to the ASIS; C: It may be ensheathed in the tendinous origin of the sartorius muscle medial to the ASIS; D: It may be
found in an interval between the sartorius and iliopsoas muscles deep into the inguinal ligament; E: Finally, it may be found in the most medial position on top of the
iliopsoas muscle, contributing the femoral branch to the genitofemoral nerve.

tumors; obesity; pregnancy; diabetic polyneuropathy; and idiopathic causes[1,2,5,12].

Undergoing surgery in the LP is a rare cause of MP. In a previous prospective study, 4 of 991 patients who underwent
surgery in the LP developed MP[7]; however, only a few reports of an association between MP and LP exist[5-7,13].
Nevertheless, as hip flexion and abduction are performed simultaneously in the LP, the LFCN could become compressed
and angulated by soft tissue. In particular, LFCN stretching or irritation may occur in patients undergoing laparoscopic
surgery alternating between two positions (Figure 1). Because we did not identify any other factor that could have caused
MP in this patient, it is reasonable to consider LP as the primary cause.

It is important to recognize anatomic variations in the LFCN during MP diagnosis and treatment[2,8,10,11,14,15]. The
course of the LFCN is highly variable, with numerous anatomical studies reporting these variations[2,3,8,14-19]. Several
studies have investigated the location of the LFCN in relation to the ASIS and iliac crest[10,14-19]. Kosiyatrakul et al[15]
examined 96 cadaveric specimens and divided LFCN variation into three types according to the relationship with the
ASIS and iliac crest. Mutara et al[18] classified the variation of the LFCN into four types based on the relationship with the
ASIS and IL in a 205 nerve sample. Mischkowski et al[19] investigated 34 cadaveric specimens and categorized LFCN
variation into five types depending on the relationship with the ASIS. However, none of these studies mentioned LFCN
variations as the nerve passes through the IL[15,18,19]. Aszmann et al[10] examined 52 specimens and categorized LFCN
variation into five types according to the site through which the LFCN exits the abdomen, as shown in Figure 3.
According to their research, in 27% of cases, the LFCN was surrounded by the IL[10]. In this case, the LFCN of the patient
had been entrapped in the IL, suggesting that the anatomical LFCN course may correspond to type B. The aforemen-
tioned study suggested that types A, B, and C likely involved damage during surgery[10].

In a cadaveric study, Deveneau et al[20] observed stretching of the femoral nerve in the LP. All examined femoral
nerves exhibited some degree of stretching in the LP, with the hip extending below the bed level between 10° and 20°,
and the knee flexing at approximately 90°. Furthermore, the femoral nerve moved under the IL during repositioning.
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In the present case, the affected LFCN passed along the IL, similar to the femoral nerve. However, as the LFCN is
thinner and weaker than the femoral nerve, it is more likely to be stretched in the LP or be irritated when caught between
the IL during repeated repositioning. According to a meta-analysis study by Tomaszewski et al[3], 3.7% of LFCNs pass
through the IL, as in the current case. The authors suggested that identifying anatomical variations using preoperative
ultrasonography would help prevent postoperative MP[3]. In our case, the patient was instructed to wear loose clothes
and prescribed gabapentin after an EMG examination. Her symptoms improved partially and significantly at the 2 and 5-
mo follow-ups, respectively.

Ultrasonography has shown its usefulness in assessing peripheral nerve disease for diagnosis, prognosis, treatment,
and rehabilitation decisions[21,22]. Ultrasonography has the advantage of showing the course and morphological
changes of the LFCN and can guide nerve blocks. Additionally, a nerve with an anatomical variation can be visualized via
ultrasonography[23,24]. This report differs from previous studies, as ultrasonography was performed in addition to EMG
to check the nerve status of the patient and determine any anatomical variation, as her symptoms showed no natural
improvements. Although previous large-scale studies have investigated neuropathies in the lower extremities that
occurred after gynecological surgery, most patients underwent open surgery, and no studies have used methods other
than EMG[6,7,13]. Furthermore, Chen and Kowalski[6] described patients with persistent symptoms that lasted more
than 3 mo and differed from general clinical features, but the disease cause could not be identified. The unique feature of
this report is that it indicates that by assessing the cause of MP by performing ultrasonography on a patient with
persistent symptoms, which differed from those in general clinical patterns. Although several studies have evaluated
LFCN in patients with MP using ultrasonography, none has suggested the cause of MP with persistent symptoms[9,11,
25]. Because this study is based on a single patient, generalizing the findings is challenging; however, the study
introduces the possibility of anatomical variations causing persistent MP. The variations can be identified through
ultrasound examinations. If this information is utilized effectively in clinical practice, it could expedite and enhance the
accuracy of treatments for patients with MP experiencing persistent symptoms. We anticipate that future large-scale
studies could provide a more precise understanding of this association, enhancing patient care.

CONCLUSION

This case report highlights the importance of considering anatomical variations and the use of ultrasonography in
diagnosing and treating persistent MP. Our findings suggest that ultrasonography can be a valuable tool in identifying
anatomical variations that may contribute to MP development, particularly in cases where symptoms persist despite
conservative treatment. In conclusion, this case report emphasizes the need for clinicians to consider the potential for MP
occurrence in patients undergoing surgery in the LP. Furthermore, we propose the use of ultrasonography in addition to
EMG to ensure more targeted treatment.
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