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Coronavirus disease 2019 (Covid-19) is characterized by fever
and respiratory symptoms. Typical presentation is pneumonia
resulting in acute respiratory distress syndrome which may be
fatal. The mortality rate of Covid-19 is 2.7–3.4% (San-Juan et al.,
2020) but many patients require short- or long-term intensive care
unit (ICU) therapy. Neurological complications of COVID-19 are not
well-described but there is an increasing number of reports of
patients with complications in the central and peripheral nervous
system (San-Juan et al., 2020). Here, we describe a patient who
developed neurological complications as a consequence of Covid-
19.

A 68-year old man with no past medical history was admitted
on the 22nd March, 2020 to a local hospital with an 8-day history
of fever, cough and dyspnea. He had not recently travelled. His
body temperature exceeded 40 �C, respiratory rate was 24
breaths/min and the oxygen saturation was 95% on ambient air.
A chest X-ray was compatible with pneumonia. He received treat-
ment with piperacillin/tazobactam. Real-time polymerase-chain-
reaction assay (RT-PCR) of nasal swab returned positive for severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2). He dete-
riorated and was intubated two days after hospitalization, and
treated in the ICU for 11 days. He failed a spontaneous-breathing
trial and needed re-intubation within 48 h following extubation.
He was moved to the ICU at Aarhus University Hospital because
of weaning failure from mechanical ventilation, muscle weakness
and multiple organ failure. Neuroimaging of the central nervous
system and cerebrospinal fluid examinations excluded neuroinfec-
tion or structural lesion. On clinical examination he had severe
symmetrical proximal and distal weakness (Medical Research
Council-score, 2/5), diffuse muscle wasting, and absent deep ten-
don reflexes.

On day 65 of hospitalization, nerve conduction studies (NCS)
and quantitative electromyography were performed using conven-
tional methods described elsewhere (Tankisi et al., 2019) with the
suspicion of Guillain-Barré-Syndrome (GBS) or critical illness
polyneuropathy (CIP). Abnormal findings on needle EMG were
shortened motor unit potentials (MUPs) consistent with myopathy
in biceps brachii and vastus medialis muscles with passive move-
ments of the joints (Fig. 1a) but there was no fibrillations or posi-
tive-sharp-waves whereas in the anterior tibial muscles bilaterally,
profuse denervation activity was found. Left peroneal motor con-
duction velocity (CV) was decreased across the knee (27.8 m/s)
and normal in lower leg segment (42.2 m/s), right motor response
was absent as well as bilateral superficial peroneal sensory action
potentials suggesting bilateral peroneal compression neuropathy.
There were normal sensory NCS of median (CV:53.7 m/s, ampli-
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tude:10.2 mV), ulnar (CV:51.2 m/s, amplitude:6.9 mV) and right
sural (CV:51.6 m/s, amplitude:2.7 mV) and left sural (CV:49.2 m/
s, amplitude:2.8 mV) nerves. Furthermore, there were reduced
compound muscle action potential (CMAP) amplitudes in median
(2.3 mV), ulnar (1.6 mV) and tibial (right:0.8 mV, left:0.9 mV)
nerves. CMAP duration was only increased in median nerve
(8.5 ms) (Fig. 1B) and normal in ulnar (6.9 ms) and tibial
(right:7.2 ms, left:7.3 ms) nerves. F-waves were absent in all motor
nerves. In the right median nerve, a 1-second burst of 20 Hz repet-
itive nerve stimulation (RNS) was performed and immediately
after RNS, F-waves were easily obtained with normal minimum
F-wave latencies and frequencies (Fig. 1c and d). There was no
decrement with 3 Hz repetitive stimulation. In conclusion, the
findings indicated critical illness myopathy (CIM) but not GBS or
CIP.

While there is agreement in the literature that CIM is more
common than CIP, the incidence of CIP is controversial (ŹGraggen
and Tankisi, 2020), probably because of the difficulty of performing
sensory NCS in ICU (Tankisi et al., 2020). Additionally, reduced
CMAP amplitudes and absent F-waves may cause misinterpreta-
tion in favor of CIP. We found normal latency and frequency of
F-waves in the median nerve after 20 Hz RNS as suggested recently
(Zimnowodzki et al., 2020). This method may contribute to the
diagnosis of CIM as opposed to demyelinating polyneuropathies
since absent F-waves may reflect abnormalities of excitability in
the proximal nerve segments or proximal conduction block. The
initial lack of F-waves in CIM that can be reverted after 20 Hz
RNS suggests decreased motor neuron excitability, possibly due
to a prolonged period of reduced mobility, which is proposed as
a pathophysiological mechanism of CIM in addition to other risk
factors including sepsis and multiorgan failure (ŹGraggen and
Tankisi, 2020).

To the best of our knowledge, this is the first case of CIM in a
patient surviving from severe Covid-19. While clinical and electro-
physiological findings resembled CIM of other causes, we think
that our case deserves special attention in the context of a growing
awareness of long-term complications of Covid-19. At present,
health care systems worldwide are overwhelmed by the striking
speed of the Covid-19 pandemic. As a consequence of the distinc-
tive feature of Covid-19 requiring long-term ventilatory therapy,
the next several months the Covid-19 pandemic probably will cau-
se more cases of CIM or CIP resulting in long-term physical, cogni-
tive and emotional complications and growing health care costs.
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Fig. 1. (A) Polyphasic and short duration myopathic motor unit potentials (MUPs) with quantitative needle electromyography of the biceps brachii muscle. Normal mean
duration of all potentials (11.7 ms) (27% polyphasia) but shortened duration of simple potentials (9.4 ms, lower limit of normal: 9.8 ms), (B) synchronous and smooth long
duration compound muscle action potentials (CMAPs) in median nerve with normal distal motor latency (DML) and conduction velocity (CV), (C) right median motor F-
waves: 20 trials of supramaximal stimulation delivered at 1/s, before a 20 Hz repetitive nerve stimulation (RNS) showing absent F-waves, (D) normal latency and frequency of
F-waves after 20 Hz RNS.
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