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Lateral femoral cutaneous neuropathy caused by prone
positioning to treat COVID-19-associated acute respiratory
distress syndrome

Lateral femoral cutaneous neuropathy is a focal neuropathy caused by

compression of the lateral femoral cutaneous nerve (LFCN) at the level

of anterior-superior iliac spine or inguinal ligament. It is commonly asso-

ciated with diabetes mellitus, obesity, and wearing tight clothing.1 It can

also be iatrogenic, caused by prone positioning during spine surgery or

ventilation for acute respiratory distress syndrome (ARDS).2,3 Prone

positioning is frequently used to improve oxygenation in patients with

ARDS due to coronavirus disease 2019 (COVID-19).4 Two patients

were reported with symptoms of meralgia paresthetica developed after

prone positioning to treat COVID-19-associated ARDS.5 Here, we

report another two patients with typical sensory symptoms, in whom

the diagnosis of severe lateral femoral cutaneous neuropathy was con-

firmed by LFCN nerve conduction study (NCS) and skin biopsy.

1 | PATIENT 1

A 46-y-old man developed severe COVID-19. He was intubated and

spent 2 wk in the intensive care unit, during which intermittent prone

positioning was done. When weaned off sedation, he noticed severe

numbness in the left anterolateral thigh. He presented 4 mo later for per-

sistent numbness. On examination, body mass index (BMI) was

33.7 kg/m2. Pinprick sensation was severely reduced over the left

anterolateral thigh. There was no weakness or spine tenderness. Reflexes

were normal at the knees but reduced at the ankles. HbA1C, ANA, B12,

TSH, free T4, and serum immunofixation were all normal. NCS showed

absent left but normal right LFCN response (Figure 1). Bilateral sural,

superficial peroneal, and saphenous sensory studies, and bilateral pero-

neal and tibial motor studies were normal. Needle electromyography

(EMG) of lower extremity and lumbosacral paraspinal muscles showed no

abnormal spontaneous activity but some large-amplitude and long-

duration motor unit potentials with mildly reduced recruitment in the

bilateral L3-S1 myotomes. Lumbosacral spine MRI showed multilevel

degenerative changes with varying degrees of canal and foraminal

narrowing, more pronounced at level L4-5. Three-mm punch skin biopsy

showed absent intraepidermal nerve fibers (IENF) at the left proximal

thigh, but normal IENF densities at the right proximal thigh and left distal

leg (Figure 1). He was diagnosed with severe left lateral femoral cutane-

ous neuropathy induced by prone positioning.

2 | PATIENT 2

A71-year-old man with a history of spine degenerative disease devel-

oped severe COVID-19. He was intubated and in coma for 21 days,

during which intermittent prone positioning was done. He noticed tin-

gling and numbness in the anterolateral thighs bilaterally after he

regained consciousness. He presented 3 mo later for bothersome par-

esthesias. Examination showed a mildly obese (BMI: 31.3 kg/m2) man

with pinprick sensation reduced at the left > right anterolateral thighs.

Strength and reflexes were normal except for the reduced ankle jerks.

There was no spine tenderness. Blood tests did not reveal additional

neuropathy risk factors. NCS showed absent bilateral LFCN responses

but normal bilateral sural, superficial peroneal, and saphenous sensory

responses as well as bilateral peroneal and tibial motor responses.

Needle EMG showed a few fibrillation potentials in the right rectus

femoris muscle, and some large-amplitude and long-duration motor

unit potentials with mildly reduced recruitment in the L2-S1 myo-

tomes bilaterally. To date, the patient has declined a lumbosacral spine

MRI. Skin biopsy showed absent IENFs at the left proximal thigh,

reduced IENF density at the right proximal thigh, but normal IEFN

density at the left distal leg (Figure 1). He was diagnosed with severe,

left > right, lateral femoral cutaneous neuropathy induced by prone

positioning.

As COVID-19 cases continue to increase, we may see an increasing

number of patients with lateral femoral cutaneous neuropathy caused

by prone positioning to treat ARDS. However, the neuropathy may be

preventable by using egg-crate style foam padding between hip and

bed to achieve more evenly distributed pressure over the hip to avoid

LFCN compression.5 It is important to take preventive measures, as the

neuropathy can be severe, disturbing, and protracted as seen in our

patients. Skin biopsy is useful to confirm lateral femoral cutaneous

neuropathy,1 as LFCN conduction response can be difficult to obtain in

obese or older patients.6 The mild chronic polyradiculopathy in our

patients was most likely caused by spine degenerative disease, given

the history and lumbosacral spine MRI findings. There was no history to

suggest inflammatory polyradiculoneuropathy, which can be a neuro-

logical complication of COVID-19.7
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F IGURE 1 NCS and skin biopsy evaluation. NCS of Patient 1 shows that the lateral femoral cutaneous nerve response is absent on the left
(A) but normal on the right with a sensory nerve action potential amplitude of 11.8 μV (B). Skin biopsy of Patient 1 shows absent intraepidermal
nerve fibers at the left proximal thigh (C) but rich epidermal innervation at the right proximal thigh (14.0 fibers/mm; normal ≥ 8) (D). E, Skin
biopsy of Patient 2 shows absent IENF at the left proximal thigh. F, The IENF density is severely reduced with a few fibers present at the right
proximal thigh (3.3 fibers/mm; normal ≥ 8) (arrows) [Color figure can be viewed at wileyonlinelibrary.com]
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Detection of intact Borrelia garinii in a sural nerve biopsy

Lyme disease (LD) is caused by the tick-borne spirochete Borrelia

burgdorferi sensu lato-complex1. The most common neurological

manifestations of LD are lymphocytic meningitis, facial nerve

palsy, and painful meningoradiculitis.1 In contrast, isolated neuri-

tis of peripheral nerves without concomitant acrodermatitis

chronica atrophicans (ACA) is extremely rare in Europe.2 Despite

evidence pointing toward a role of direct nerve invasion and

arguing against a purely immune-mediated mechanism, eg,

improvement of neuropathy with antibiotics, spirochetes have

not been found in peripheral nerves of LD patients.3,4 Here, we

present a patient with a mononeuropathy multiplex without ACA

in whom Borrelia garinii, the Borrelia species most commonly

causing LD in Europe,3 was detected immunohistochemically

within the sural nerve.

1 | CASE REPORT

A 40-year-old male presented with a 6-mo history of neuropathic pain in

the right foot. The patient lived in a Lyme-endemic area of Switzerland5

and went for regular runs in the forest without having noted a tick bite or

skin rash. Neurological examination revealed weakness of right plantar

flexion (Medical Research Council [MRC]Muscle Scale grade 4), foot ever-

sion/inversion (both MRC grade 4) and a diminished Achilles reflex, a loss

of touch sensation of the plantar surface of the right foot, and paresthesia

and allodynia of the plantar surface of the right foot and themedial portion

of the right lower leg. Examination of the skinwas normal.

Right tibial motor study showed a decreased compound muscle

action potential relative to the left side, and a prolonged distal latency

and slowed conduction velocity. Sensory nerve studies showed reduced

nerve action potentials of the right saphenous and sural nerves relative

to the left side. Superficial peroneal sensory nerve amplitudes were low

bilaterally, probably due to technical reasons (Table 1). Needle electromy-

ography of the right lower extremity revealed fibrillation potentials and

positive sharp waves in the medial gastrocnemius and tibialis anterior

muscles, with normal findings in the biceps femoris short head and

vastus lateralis muscles. In summary, electrophysiologic findings were

consistent with mononeuropathy multiplex involving the right tibial,

sural, and saphenous nerves and, less likely, lumbosacral plexopathy.

Laboratory tests were not suggestive of diabetes or metabolic dis-

turbances. MRI of the pelvis showed T2 hyperintensity and contrast

enhancement of the right sciatic nerve but no pathology of the lumbosa-

cral plexus (Figure 1A). The initial analysis of cerebrospinal fluid (CSF)

yielded a lymphocytic pleocytosis (126 cells/μL) and an increased protein

level (200 mg/dL). CSF/serum-indices were elevated for both

B. burgdorferi sensu lato-immunoglobulin (Ig) M (serum 22 AU/mL

[<18 AU/mL], CSF/serum-index 6.88 [≤1.5]), and IgG (serum 42 AU/mL

[<10 AU/mL], CSF/serum-index 10.13 [≤1.5]). Subsequent Western blot

analyses revealed four of eight Borrelia-specific IgG bands (VIsE, p58,

p41, p18), whereas the Venereal-Disease-Research-Laboratory-Test was

negative. Therefore, the European Federation of Neurological Societies

(EFNS) criteria for early (symptoms <6 mo) definite neuroborreliosis6

were met. To rule out focal vasculitic neuropathy, a biopsy of the right

sural nerve was performed, which demonstrated B-cell predominant lym-

phocytic infiltrates (Figure 1B,C). Immunostaining for Spirochaetaceae

revealed loosely distributed intact spirochete-like structures (Figure 1D)

that were specified as B. garinii by polymerase chain reaction (PCR) of tis-

sue extracts (DNA-primer NCBI Nucleotide: HQ433785.1, https://www.
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