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Abstract

COVID-19 critically ill patients usually require prone position-
ing for the treatment of respiratory failure caused by Acute
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Respiratory Distress Syndrome (ARDS). Prone position provides a
better ventilation-perfusion compatibility, resulting in a significant
improvement in oxygenation and a decrease in mortality, but pro-
longed prone positioning may cause Meralgia Paresthetica (MP),
one of the most common mononeuropathies of the lower limb. The
carly diagnosis of MP is crucial to avoid a permanent damage with
pain and disability, and to start immediately the correct treatment.
In this article, we report a rare case of MP in a critically ill
COVID-19 patient with ARDS, with the main aim to create aware-
ness for MP among the medical team working.

Introduction

Novel coronavirus 2019 (COVID-19), which belongs to the
Coronaviridae family, was first identified in the cases of pneumo-
nia of unknown cause in Wuhan, China in December 2019.! The
outbreak was declared as a pandemic by the World Health
Organization in March 2020.2 Clinical signs and symptoms of
COVID-19 vary from asymptomatic disease to Acute Respiratory
Distress Syndrome (ARDS) and multiorgan failure. The disease is
classified as mild, moderate, severe, and critical depending on the
clinical presentation.’

Meralgia Paresthetica (MP) is one of the most common
mononeuropathies of the lower limb due to the compression of the
Lateral Femoral Cutaneous Nerve (LFCN), which originates from
the lumbar nerve roots (posterior L2/L.3) and innervates the antero-
lateral surface of the thigh, from the level of the inguinal ligament
almost to the knee. The LFCN passes under the inguinal ligament
and travels toward the anterior superior iliac spine. Its anterior
branch provides sensory innervation of the thigh (Figure 1).4 If the
LFCN is compressed along the nerve trace due to any cause, MP
which is characterized by sensory complaints such as dysesthesia,
tingling, numbness, and burning sensation at varying degrees at the
anterolateral aspect of the thigh or, rarely, pain may occur.’ MP can
usually be corrected non-surgically, such as removal of compres-
sive agents, use of nonsteroidal anti-inflammatory drugs, or local
injections of corticosteroids.® In absence of improvement, neurol-
ysis or decompression surgery may be considered.”® Cases treated
with peripheral nerve stimulants have been also reported.’

It has been well known that MP is generally seen in patients
who have undergone spinal surgery in the prone position for more
than 3.5 hours. However, it has been reported with increasing fre-
quency that it occurs as a result of invasive or non-invasive
mechanical ventilation, which has been commonly used to treat
respiratory failure. As reported in literature, a prone position for at
least 12 hours a day can reduce mortality in ARDS.!® Considering
that the prone position, which is increasingly used in COVID-19
patients with ARDS, can cause MP, a condition that can cause dis-
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ability, healthcare personnel should be trained in taking preventive
measures. In recent studies, MP has been shown to be associated
with diabetes mellitus, obesity, tight clothing, and advanced age.!
There are also case reports of MP caused by prone positioning for
improving the oxygenation of the patients undergoing spine
surgery or suffering from ARDS.!%1

In this article, we report a case of MP caused by prone posi-
tioning in a critically ill COVID-19 patient in the light of literature
data.

Case Report

A 52-year-old male patient was hospitalized in the COVID-19
internal medicine clinic for fever, myalgia, cough, and dyspnea.
His medical history was non-specific, except for asthma. He was a
non-smoker and rarely needed bronchodilator agents. Seven days
ago, Reverse Transcriptase-Polymerase Chain Reaction (RT-PCR)
test using nasopharyngeal swabs due to suspected symptoms yield-
ed positivity. The patient has been vaccinated with two inactive
doses against SARS-CoV-2 two months ago. Since the diagnosis
of SARS-CoV-2 infection, oral favipiravir (600 mg bid after a
loading dose of 1600 mg bid) and subcutaneous (sc) enoxaparin
(6000 IU/day) have been administered. At the time of admission,
he was conscious, cooperated, and oriented. His Body Mass Index
(BMI) was 31.5 kg/m?. His vital signs were as follows: blood pres-
sure 145/85 mmHg, heart rate 104 bpm, oxygen saturation (sO,)
88% at room ambient, respiratory rate 26 bpm, body temperature

LFCN-1

# LFCN-2

LFCN-3
IL
= Symphysis pubis

Figure 1. Anterior view of the right thigh shows the sites of
LFCN-1, LFCN-2 and LFCN-3 sample collection. LFCN-1 — lat-
eral femoral cutaneous nerve above inguinal ligament, LFCN-2 —
lateral femoral cutaneous nerve at inguinal ligament, LFCN-3 —
lateral femoral cutaneous nerve below inguinal ligament, ASIS —
anterior superior iliac spine, IL — inguinaﬂ?gament (Figure from:
Sadacharan C. Microanatomy of the lateral femoral cutaneous
nerve in relation to inguinal ligament and its clinical importance.
Medical Express 2016;3:M160106.)*
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38.7 °C. On auscultation, bilateral course crackles, and wheezing
were heard. Chest CT scan showed infiltration areas with air bron-
chograms and ground glass opacities mostly in the left lower lobe
posterior and in the peripheral areas of both lungs. Multiple lymph
nodes were observed in the mediastinal and hilar areas, the largest
in the subcarinal area and measuring 13 mm in the short axis, prob-
ably due to infection. Linear atelectasis was also observed in the
left lower lobe posterior. On day 3, he was transferred to the
Intensive Care Unit (ICU) due to acute respiratory distress with
severe desaturation (sO, 62% at room ambient). Blood gas analysis
revealed a severe acute respiratory failure with PaO2/FiO2 44
(PaO, 35 mmHg, PaCO, 33 mmHg with high flow oxygen thera-
py). Transthoracic echocardiography showed a normal ejection
fraction and a pulmonary artery pressure of 15 mmHg. The patient
was treated with non-invasive mechanical ventilation (NIMV) and
placed in a prone position for the first 16 hours (Figure 2). Philips
ventilator Respironics V60 model (Respironics California, Inc.
2271 Cosmos Court USA) was used as NIV device. Any pressure
offloading device was not used for the patient. Non-invasive ven-
tilation was performed under 80% oxygen using a full-face mask.
The PaO,/FiO, ratio under NIMV was 105 mmHg. For the next
four days, a set rotation consisting of pronation for 8 hours and
supination for 16 hours was used. Anakinra, a recombinant human
interleukin-1 receptor antagonist, three times daily sc and pulse
methylprednisolone 1 g intravenous (iv) once daily for three days
were administered. Then, methylprednisolone was continued at a
maintenance dose of 60 mg/day iv. The patient’s compliance was
good, and sedation with opioids and/or benzodiazepines was not

Figure 2. The patient treated in the ICU by being placed in the

prone position.
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necessary. On day 10 of ICU stay, he reported tingling, numbness,
and pain sensation with touch on the anterolateral aspect of the
right thigh. On day 12, NIV was stopped and replaced with low
oxygen therapy by nasal prongs, reaching a satisfactory peripheral
oxygen saturation (>90%). The patient was transferred to the
COVID-19 internal medicine ward and discharged with oxygen
concentrator after 18 days of hospitalization. At one month of fol-
low-up, his complaints including tingling, numbness, and pain sen-
sation on the anterolateral aspect of the right thigh were persistent.
He had no spinal tenderness. The muscle strength and tendon
reflexes were all normal. Since there was no loss of any motor neu-
ron function, there was no disability in walking. Hypoesthesia and
dysesthesia were present at the anterolateral aspect of the right
thigh. The patient had no metabolic risk factors for neuropathic
pain, and creatine kinase values were normal. He was treated with
oral methylprednisolone 8 mg daily and oral vitamin B1, B6, and
B12 supplements with regular leg and back exercises. Lumbar
magnetic resonance imaging showed no disc herniation or mass.
Electroneuromyography was performed 1.5 months after the onset
of his complaints with the suspicion of subclinical critical illness
polyneuropathy due to the prolonged ICU stay. Nerve conduction
studies revealed normal motor findings for bilateral tibial and per-
oneal nerves and right median and ulnar nerves. Sensory nerve
conduction of bilateral sural and LFCN, right median and ulnar
nerve were also normal; however, the latency, amplitude, and con-
duction velocity were asymmetric in the right LFCN than the left
LFCN (Table 1). Although the nerve conduction study results were
within the normal range, right-sided complaints were considered to
be secondary to prolonged prone positioning in the ICU, leading to
LFCN compression and neuropathic pain. Based on the clinical
findings, medical history, and examination results, the patient was
diagnosed with MP with subnormal electrophysiological responses
and persistent sensory complaints. Patient’s complaints regressed
with symptomatic medical treatment (indomethacin 25 mg bid,
gabapentin 600 mg tid, thioctacid 600 mg once a day) and pulse
radiofrequency to the LFCN,!? but unfortunately a complete recov-
ery was not obtained. The patient did not accept local steroid injec-
tion and surgical treatment options.

Discussion

The COVID-19 pandemic has dramatically increased the num-
ber of ICU cases with severe respiratory failure and requiring res-
piratory support in a prone position. Through its cytopathic effect,
severe acute respiratory syndrome-coronavirus 2 (SARS-CoV-2)
induces direct injury to the alveolar cells, by reducing surfactant
synthesis and triggering mononuclear inflammatory cells to cause
interstitial infiltration in the lungs and alveoli with alveolar mem-
brane formation, increased angiotensin-2-related lung damage, and
microthrombi formation in the microvascular circulation. All these
processes are responsible for impaired ventilation and perfu-
sion.'*!3 Tn such cases, severe hypoxemia may occur. Clinical neu-
rological manifestations of COVID-19 widely vary from mild

Table 1. Lower limb electroneuromyographic findings.

Right LFCN 4.25 12.7 524
Left LFCN 3.65 153 65.2

LFCN: lateral femoral cutaneous nerve.
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anosmia to seizure, coma, and strokes.'®

Over the last five decades, prone positioning has been used to
treat hypoxemia and improve the gas exchange in severe ARDS
patients,'” also in COVID-19 patients outside the ICUs.'® In a
meta-analysis of 11 randomized-controlled studies involving 1,142
ARDS patients, Lee et al. examined the efficacy and safety of ven-
tilation in prone position. The authors concluded that prone posi-
tioning yielded a significant improvement in oxygenation and a
significant decrease in mortality.'®

MP has been reported frequently in cases of ARDS due to
causes other than COVID-19, and in patients who were placed in
the prone position due to spinal surgery. During the COVID-19
pandemic, patients who developed respiratory failure were often
placed in the prone position in order to obtain better oxygenation,
with or without mechanical ventilation. Patient compliance is
extremely important in both prone position and NIMV with a hel-
met or full face mask. Indeed, Bastoni et al. in their series of 10
cases, reported that 4 patients could not achieve success in the
prone position due to non-adherence to treatment.?’ Sedation can
be useful to increase the patient’s compliance and comfort.!®

There are no randomized controlled studies on the benefits of
the prone position in patients who cannot be intubated.?! Again,
there are no controlled studies comparing curarized and non-
curarized patients. Theoretically, the frequency of compression of
peripheral nerves may be excessive in curarized patients due to
complete loss of limb movements. However, the correctness of this
should be demonstrated by studies.

Similar to our case, Nersesjan et al.?> found MP in two of 61
patients who recovered from COVID-19 at three months of follow-
up. Christie et al.?* also reported post-discharge MP in 10 (33%) of
30 patients who were diagnosed with COVID-19 and hospitalized
in the ICU. More intriguingly, prone positioning was not applied in
six of these patients. Serrano Barrenechea et al?* found MP in
three COVID-19 patients requiring intensive care in the prone
position for a longer time period. There is no clear information on
what is the minimum time in the prone position for MP to develop.

In the literature, LFCN entrapment neuropathy has been asso-
ciated with male sex, advanced age, diabetes mellitus, obesity, and
tight clothing.!" Electrophysiological studies are useful in the diag-
nosis of MP. Sensory nerve conduction studies should be per-
formed bilaterally and orthodromic technique should be adopted.
Recent studies have also demonstrated that dermatomal
somatosensory evoked potentials have a high sensitivity in the
diagnosis of MP.% Consistent with the literature, our case presented
all predisposing factors for MP, being a male obese patient aged
above 50 years. We consider that, along with these predisposing
factors, prolonged prone positioning in the ICU may have led to
the development of LFCN compression and MP in our patient.

Conclusions

In conclusion, MP is not uncommon among patients requiring
intensive care in the prolonged prone position, such as COVID-19
patients with ARDS who require ventilation. These patients should
be evaluated regularly both during the hospitalization and after dis-
charge for the risk of MP, and early treatment should be initiated to
avoid permanent disability. Creating awareness for MP among the
medical team working in the ICU or Emergency Wards will ensure
carly diagnosis. Extra padding below the anterior superior iliac
spine in prone positioning is recommended to prevent MP.
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