
Vol:.(1234567890)

Journal of Neurology (2020) 267:1550–1553
https://doi.org/10.1007/s00415-020-09773-9

1 3

LETTER TO THE EDITORS
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nerve palsy: a case study
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Dear Sirs,

On December 31, 2019, several cases of pneumonia of 
unknown etiology have been reported in Wuhan, Hubei 
province, China [1–3]. On January 7, 2020, Chinese health 
authorities confirmed that these cases were associated with 
a novel coronavirus, which was subsequently named 2019­
nCoV by WHO [4]. Previous study [5] reported that virus 
infection can cause several neurological complications, 
including polyneuritis, Guillain–Barre syndrome (GBS), 
meningitis, encephalomyelitis, and encephalopathy. We 
describe a rare case of 2019-CoV infection and acute uni­
lateral isolated oculomotor nerve palsy. In this case, the 
diagnosis was made based on the chest computed CT mani­
festations and throat swab sample test.

A 62-year-old man was admitted to our department with a 
5-day history of persistent diplopia and a droopy left eyelid. 
During initial hospital assessment, he endorsed limb weak­
ness and poor spirit. He denied any fever, neck stiffness, 
headache, cough, shortness of breath, chest pain, or photo­
phobia. He had a history of alcohol and tobacco use, type II 
diabetes mellitus and hypertension (both well controlled by 
drugs), and lacunar infarction (without sequela).

On examination, it revealed body temperature of 36.5 °C 
(97.7 °F), blood pressure of 142/72 mmHg, respiratory rate 
of 22 breaths per minute, pulse rate of 70 beats per minute 
and oxygen saturation of 95% while the patient was breath­
ing ambient air. There were coarse rales in the both lung 
field. The patient was alert and oriented to person, place, and 

time. His speech was fluent. Pupils were 3 mm and equally 
reactive to light. He had complete ptosis of the left eyelid, 
and his left eye was down and out at rest. The left eye was 
unable to adduct and look up. Left eyelid closure was weak. 
Both eyes were without orbital pain. Hearing was intact. No 
palate or tongue weakness/asymmetry was noted. Strength 
in upper and lower limbs was 5/5 throughout. Deep tendon 
reflexes were 2 +  and symmetric throughout. Toes were 
downgoing bilaterally. Sensation to light touch, pinprick, 
and temperature was intact on the two sides. No pathologi­
cal reflection of Babinski’s sign is induced. Romberg test 
was negative when eyes were open or close. The sign of 
meningeal irritation was negative. The laboratory results 
showed white blood cell count: 9.45 × 109/L and neutrophil 
percentage: 69.6% were normal. Random blood glucose was 
9.2 mmol/L (normal range 0–11.1 mmol/L) and hemoglobin 
A1C was 6.1% (normal range 0–6.2%). Respiratory patho­
gens test showed influenza A and B virus antigen, myco­
plasma pneumonia antigen, adenovirus antigen, and syncy­
tial virus were all negative. However, inflammatory markers 
were significantly elevated C-reactive protein (142.21 mg/L; 
normal range 0–10 mg/L) and Serum amyloid A protein 
(300.00  mg/L; normal range 0–10  mg/L). Erythrocyte 
sedimentation rate was elevated (91.6 mm/h; normal range 
0–15 mm/h). Magnetic resonance imaging (MRI) was not 
found new infarction, bleeding of brainstem or pituitary apo­
plexy, tumor, and multiple sclerosis (Figs. 1, 2). Magnetic 
resonance angiography (MRA) was not found aneurysms 
(Fig. 3). Unenhanced chest CT showed wide, multiple, dif­
fuse ground-glass opacities in both lungs (Figs. 4, 5).On 
hospital day 2, his illness evolved progressively with pre­
senting fever and dyspnea, and body temperature was ele­
vated to 38.9 °C (102 °F). Oxygen saturation was declined 
to 90% while the patient was breathing ambient air. Hence, 
oxygen therapy via nasal catheter was given to the patient, 
which merely maintained oxygen saturation of 93–95%. 
Meanwhile, the son of patient presented cough and limb 
weakness, so the chest CT was done and found the multiple 
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ground-glass opacities in both lungs (Fig. 6) like his father’s 
CT. Due to the first onset of uncommon infected symptom, 

serious CT imaging and family aggregation, the contagious 
disease became possible. Subsequently, an outbreak of 
novel coronavirus pneumonia was in Wuhan, Hubei prov­
ince, China and spreaded rapidly, where the patient lived and 
worked in. The patient’s throat swab sample was positive 
for the 2019-nCoV by Chinese Center for Disease Control 
and Prevention (CDC). Finally, according to epidemiologic 
characteristics, clinical features, laboratory findings, chest 
images, family aggregation, throat swab sample test, and the 
diagnosis of 2019-nCoV infected pneumonia were made.

The onset of oculomotor nerve palsy was associated with 
several disorders, including intracranial aneurysm, cerebro­
vascular disease, brain tumor, demyelination disease, periph­
eral neuropathy, inflammatory disease, and so on. Intrac­
ranial aneurysm is the leading cause of oculomotor nerve 
palsy. The main clinical manifestations include headache, 
ptosis, and restriction in eye movements with or without 
changes in the pupil. The MRA of patient was negative and 
the clinical manifestations were inconformity for aneurysm. 
Cerebrovascular disease involved infarction or bleeding of 
brainstem, pituitary apoplexy was excluded by MRI scan. 
Short course of disease and MRI scan also excluded brain 
tumor. Owing to the age of patient and MRI scan, the demy­
elination disease was not taken into account. The diabetes 
mellitus was well controlled with random blood glucose 
and hemoglobin A1C at normal range. Therefore, diabetic 
peripheral neuropathy was excluded. Some patients of GBS 

Fig. 1   MRI FLAIR reveals 
normal

Fig. 2   Sagittal MRI T1 reveals 
normal

Fig. 3   MRA reveals no intracranial artery stenosis and no aneurysms

Fig. 4   Chest CT shows multiple, sporadic peripheral ground-glass 
opacities in both lungs

Fig. 5   Chest CT shows multiple, sporadic peripheral ground-glass 
opacities in both lungs

Fig. 6   Chest CT shows peripheral ground-glass opacities in both 
lungs
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were associated with oculomotor nerve palsy. Nonetheless, 
the patient’s tendon reflexes and sensation test were normal 
which were not in accord with GBS. Finally, infected disease 
was in accord with the patient. Patient’s chest CT manifes­
tation and throat swab sample were positive for the 2019-
nCoV. The 2019-nCoV pneumonia was likely to interpret 
that the chest CT manifestations and inflammatory reaction 
resulted in oculomotor nerve palsy.

From the patient admission, the patient received moxi­
floxacin (400 mg once every day), oseltamivir (75 mg once 
every day), methylprednisolone (40 mg once every day), 
ribavirin (0.5 g once every day), lopinavir (400 mg twice 
every day), and immunoglobulin (0.4 g/kg once every day) 
combined treatments. During this time, oxygen therapy was 
persistent supportive treatment. Antipyretic therapy consist­
ing of 650 mg of acetaminophen every 8 h and 600 mg of 
ibuprofen every 12 h. Unfortunately, his illness got worse 
and he was dead at admission day 12 because of respiratory 
failure.

In December 2019, a large number of infected pneu­
monia cases suddenly appeared in Wuhan. The etiology of 
these infections was the 2019-nCoV, possibly connected to 
zoonotic or environmental exposure from the Huanan sea­
food market in Wuhan. Human coronavirus is one of the 
main pathogens of respiratory infection. The two highly 
pathogenic viruses, SARSCoV and MERSCoV, cause severe 
respiratory syndrome in humans and four other human 
corona viruses (HCoV229E, HCoVOC43, HCoVHKU1, 
and HCoVNL63) induce mild upper respiratory disease 
[6]. The sequence of 2019nCoV is relatively different from 
the six other coronavirus subtypes but can be classified as 
betacoronavirus. The 2019-nCoV uses the receptor, ACE2 
(angiotensin converting enzyme 2) to infect cells [7]. The 
process of infection generates high levels of angiotensin II 
(Ang II), which can lead to increases in vascular permeabil­
ity and pulmonary oedema, even often lethal lung failure in 
patients [8]. Owing to 2019-nCoV infections, high amount 
of cytokines and corticosteroids was used frequently for 
treatment of patients with severe illness, for possible benefit 
by reducing inflammatory-induced lung injury. Some stud­
ies reported that receiving corticosteroids treatment delayed 
viral clearance [9–11]. Therefore, according to WHO interim 
guidance, corticosteroids should not be routinely given sys­
temically [12]. According to the current data, the 2019nCoV 
is a highly contagious virus with mortality 11–15% [3, 5]. 
This report describes a case involving an adult patient first 
onset of acute left oculomotor nerve palsy with 2019-nCoV 
infected pneumonia that was identified based on chest CT 
findings and throat swab sample test. In this case, no clinical, 
laboratory, or imaging examinations showed any indication 
of an underlying structural cause of the oculomotor nerve 
injury, suggesting that the 2019-nCoV infection might have 
caused the acute oculomotor nerve palsy in this case. Why 

focal neurological deficits may arise following 2019-nCoV 
infections remains unclear. Pathological mechanisms, such 
as virus infection invasion or inflammatory factors accom­
panying the effects, are commonly suggested. On the other 
hand, the virus infection may directly damage the myelin 
sheaths and surrounding axons due to complications such 
as GBS, acute disseminated encephalomyelitis, transverse 
myelitis, and optic neuritis. The hypothesis suggests that 
oculomotor nerve palsy could be triggered by the same 
mechanism. The 2019-nCov-induced waterfall inflamma­
tion reaction led to respiratory failure and resulted in death. 
Unfortunately, cerebrospinal fluid examination was not 
examined. Although the MRI test was negative, whether 
the inflammatory factors invaded brainstem was unknown. 
To the best of my knowledge, the case was the first reported 
that the 2019-nCoV infection resulted in oculomotor nerve 
palsy. It is possible that the same symptoms or signs may be 
observed with rare etiology.
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