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1 | INTRODUCTION

| Claudia P. Cejas MD? | Alberto D. Rivero MD?

Abstract

Introduction/Aims: Focal peripheral neuropathies are infrequently seen in pediatric
patients. The COVID-19 pandemic has disrupted normal life for many people, includ-
ing complete lockdowns and school closing for long periods of time in many coun-
tries, which prompted children to stay at home. Our aim is to assess whether there
has been an increased incidence of focal compressive peripheral neuropathies in the
pediatric population during COVID-19-associated lockdown.

Methods: Clinical, electrophysiological, and imaging characteristics were reviewed
for patients referred to the electrodiagnostic (EDx) laboratory with suspicion of a
focal neuropathy. The incidence of focal compressive peripheral neuropathies seen
during the period of March to September 2020 was compared with the same time
period in 2019.

Results: An increased incidence of focal neuropathies was seen in 2020 (31%) com-
pared with 2019 (6.8%). During 2020, 7 fibular (peroneal) mononeuropathies and
2 ulnar neuropathies were diagnosed. Most patients with focal neuropathies were
underweight and acknowledged prolonged screen time periods. Electrophysiological
findings consisted of mostly demyelinating lesions with an overall good clinical
outcome.

Discussion: In this study we raise awareness about a possible increased incidence of
focal compressive peripheral neuropathies in children during COVID-19-associated
lockdown, which may be prevented with changing positions during sedentary

activities.
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Schools closed and children had online lessons during this time,

requiring extended periods sitting in front of a computer. Moreover,

Focal peripheral neuropathies and compressive neuropathies are rare
in the pediatric electrodiagnostic (EDx) laboratory, with a reported
frequency of 6%.1

In Argentina, a national lockdown was ordered by the government
on March 20, 2020 due to the COVID-19 pandemic, and has lasted
for most of the academic year. The lockdown was lifted for the city of
Buenos Aires on November 7, 2020, although open-air social gather-
ings and recreational activities for children in parks were gradually

allowed over the previous 2 months.

Abbreviations: BMI, body mass index; CMAP, compound muscle action potential; EDx,
electrodiagnostic; EMG, electromyography; MR, magnetic resonance.

the lack of physical activity and outdoor leisure activities have
prompted children to spend significant time playing video games for
socialization.

These long periods spent in front of screens, together with the
lack of appropriate space and furniture designed for such activity, may
have led to prolonged potentially harmful postures which may have
increased the likelihood of developing focal compressive
neuropathies.

The aim of this study is to evaluate whether there has been
an increased incidence of focal compressive peripheral neuropa-
thies in children during the COVID-19 pandemic-associated
lockdown.
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2 | METHODS TABLE 1 Electrodiagnostic study results (n)
Diagnosis year 2019 2020
We searched the database of EDx studies performed at our tertiary Normal 27 14
neurological referral center in Buenos Aires, Argentina, and retrieved
. . Focal mononeuropathy 4 9
all pediatric EDx studies (ages 0-18 years) done from March to Pol h s 3
olyneuropat|
September 2020 and during the same time period in 2018 and 2019. 4 pathy
We compared the total number of EDx studies performed during B U2 L L Y
2019 and 2020, as only 6 studies were performed in 2018. Focal Plexopathy 2 1
peripheral neuropathies and compressive neuropathies were then Radiculopathy 3 0
identified within those studies. Myopathy 2 0
Clinical records, neurophysiological data, and imaging studies Myasthenia gravis 0 2
from patients with focal compressive mononeuropathies during the Total 44 29

pandemic period were reviewed. Patients or their parents were con-
tacted by telephone if follow-up data were unavailable during
October and November 2020 and questioned on their self-assessed
average daily screen time (time spent in front of a computer, cellular
phone, tablet, or television).

EDx studies were classified as axonal if compound muscle action
potential (CMAP) amplitude was decreased or denervation was pre-
sent on needle electromyography, and/or demyelinating if conduction
velocities were segmentally decreased by more than 10 m/s com-
pared with the unaffected segment in the same nerve and/or there
was evidence of definite conduction block defined by a reduction in
CMAP amplitude of more than 50% with proximal stimulation com-
pared with distal stimulation of a short nerve segment.?

Frequencies in each study group were compared using the Fisher
exact test, with P < .05 the cutoff point for statistical significance. R
statistical software (R Foundation for Statistical Computing, Vienna,
Austria) was used.

This study was approved by our hospital’s institutional ethics
committee. Informed consent was not required.

3 | RESULTS

A total of 44 pediatric EDx studies were performed between March
and September 2019 (control group), compared with 29 in the same
time frame during 2020 (“lockdown” group). Studies were normal in
27 patients in 2019 (61%) and 14 patients in 2020 (48%). Table 1
shows a breakdown of all diagnoses.

Among the studies done in 2019, three (6.8%) compressive focal
neuropathies were found, compared with nine (31%) in 2020 (P < .01).
One case of focal neuropathy in 2019 was excluded due to the final
diagnosis of a perineurioma in the proximal median nerve.

In 2019, one fibular (peroneal) neuropathy, one sciatic neuropa-
thy, and one femoral cutaneous neuropathy were found, whereas, in
2020, the findings consisted of seven fibular neuropathies and two
ulnar neuropathies.

The lockdown group had a mean age of 15.2 + 1.9 (range, 13-18)
years, compared with 11 + 4.4 (range, 9-16) years in the control group.
None of the patients in the “lockdown” group had diabetes. Mean body
mass index (BMI) was 18.76 * 1.52 (range, 17.1-22.0) kg/m?, with eight
of nine (88.9%) having a BMI under 20. Three of nine patients

acknowledged weight loss during lockdown and four noted a rapid
growth spurt during the months preceding the onset of focal deficit.

Clinical characteristics of patients with focal compressive neurop-
athies in 2020 are summarized in Table 2.

During the lockdown period, all patients with fibular neuropathies
presented with a foot drop and those with ulnar neuropathies had
only sensory symptoms. All patients had unilateral involvement.

All patients in 2020 acknowledged an increase in screen time.
Mean self-assessed daily screen time was 8.4 + 2.8 (range, 5-14)
hours. All patients with fibular neuropathy acknowledged crossing
their legs while on the computer.

Electrophysiological assessment revealed demyelinating involve-
ment of all affected nerves, with associated axonal damage in five.
Conduction blocks were present in six of seven patients with fibular
mononeuropathies and no patients with ulnar neuropathies. The
superficial fibular nerve was spared in six of seven patients with fibu-
lar neuropathies. Mean time from symptom onset to EDx study was
40 (range, 7-150) days. Key nerve conduction study and EMG data
are presented in the Table S1.

Magnetic resonance (MR) neurography was performed in four of
seven patients with fibular neuropathy, revealing increased signal
intensity on T2-weighted images (W-1) and thickening of the common
fibular nerve near the fibular head in all (Figure 1).

Four patients underwent physical therapy, one required surgical
decompression of the fibular nerve at the fibular head and the rest did
not require any treatment.

The outcome was favorable in all patients with complete or near-

complete recovery in eight patients and partial recovery in one.

4 | DISCUSSION
We found that the percentage of focal neuropathies at our center in
the prepandemic setting was similar to what had been previously
reported,! but increased significantly during the COVID-19 pandemic
and its associated lockdown period.

Compressive lesions are the second most common cause of acute
focal mononeuropathies in children after trauma, but etiologies vary.!
Focal mononeuropathies in children have been reported in the median,

radial, ulnar, fibular, and sciatic nerves associated with metabolic or
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TABLE 2 Demographic and clinical characteristics of patients with focal neuropathies in 2020

Patient Gender Age (years) Weight (kg) BMI (kg/m?) Screen time (h/day) Affected nerve Lesion type

1 M 15 65 18.9 7 Fibular Demyelinating

2 M 16 53 17.1 8 Fibular Mixed

3 M 14 51 19.2 8 Fibular Demyelinating

4 F 13 47 18.6 7 Fibular Demyelinating

5 M 18 66 19.7 6 Ulnar Mixed

6 M 14 56 18.3 11 Fibular Mixed

7 M 13 51 17.9 5 Fibular Mixed

8 M 17 73 22.0 10 Fibular Mixed

9 M 17 50 17.1 14 Ulnar Demyelinating
Abbreviations: BMI, body mass index; F, female; M, male.

FIGURE 1 MR neurography. Axial DP

genetic disorders, bone abnormalities, tumors, vascular malformations,
317

trauma, entrapment, and compression, or rarely idiopathic.
Leg crossing has been shown to be a predisposing factor for develop-
ing compressive fibular mononeuropathies.»*##% Prolonged pressure
on the elbow may also lead to compressive ulnar neuropathy at the site.?°
The fibular nerve lies superficially while traveling around the fibu-
lar head. It has been shown that weight loss is another predisposing
factor for developing compression at the site, perhaps due to the loss

151619 o1 to metabolic

of the protective layer of fat around the nerve,
and endocrine disturbances, especially in anorexic patients.'®> There
have been reports of bilateral fibular neuropathies in adolescents due
to prolonged leg crossing in front of a computer,* but our patients all
had unilateral fibular neuropathies.

We hypothesize that, in our patients, leg crossing with long
periods of screen time together with a high proportion of underweight
patients may have contributed to developing fibular neuropathies.
The addition of a rapid growth spurt may have also played a role.

Prognosis overall was good. Consistent with what was previously
reported,® most of our patients with fibular neuropathy had sparing
of the superficial fibular nerve.

Our study has several limitations. First, it was retrospective, so

recall bias regarding leg-crossing and screen time may have been

FS T2 W-I (A) and sagittal MPR
reconstruction WATER IDEAL T2 W-I (B)
sequences showing increased signal and
thickening of the left common fibular
nerve (thick arrow) and its branches, deep
(arrowhead) and superficial (thin arrow)
fibular nerves, around the fibular neck.
Abbreviations: DFN, deep fibular nerve;
DP FS, density protonic fat saturation;
FN, fibular nerve; MPR, maximum
projection reconstruction; SFN, superficial
fibular nerve

overestimated. Moreover, time spent on other sedentary activities
(eg, reading) that may have been associated with prolonged periods
in uncomfortable postures was not assessed. Second, patients from
only one neurological center were included. As many other EDx
laboratories were not operating at full capacity during the pan-
demic, a referral bias to our center may have increased the number
of focal neuropathies. If that were true, however, an increase in
the total number of studies performed or an increase of focal neu-
ropathies in the same proportion would have been expected, and
neither was the case for our series. However, it is possible that, in
the pandemic setting, studies in children with generalized weakness
or nonspecific symptoms were deferred due to concerns of con-
tracting COVID, whereas more urgent or worrisome symptoms,
such as an acute focal deficit, warranted EDx appointments. In that
regard, we found a slightly higher proportion of normal studies
overall in 2019 than in 2020 (61% vs 48%). Finally, this is not a
population-based study.

In conclusion, although social distancing and stay-at-home orders
were necessary public health measures, our study raises awareness
about possible preventable adverse outcomes of isolation in children
and adolescents, which are preventable with habit modifications and

education. Further population-based studies are warranted.
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Introduction/Aims: Recently, our group found an association between diabetes

mellitus (DM) and lumbosacral radiculoplexus neuropathy (LRPN) in Olmsted County,

Abbreviations: BMI, body mass index; Cl, confidence interval; DLRPN, diabetic lumbosacral radiculoplexus neuropathy; DM, diabetes mellitus; LRPN, lumbosacral radiculoplexus neuropathy;

NDLRPN, nondiabetic lumbosacral radiculoplexus neuropathy; REP, Rochester Epidemiology Project.
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